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Figure 17. Dial Stringing for the 22P2 Chassis. 

22F2, 22M2 

WAVEFORM DATA 

(Waveforms given on schematic) 
Waveforms taken with CONTRAST control set fully to the right, all other controls set for 

normal picture ( in sync). Warning: Incorrect adjustment of the DX Range Finder 
control will cause waveform distortion. 
Waveforms at video and sync stages obtained with transmitted signal input to receiver. 

The oscilloscope sweep is adjusted for 30 cycles ( which is one-half of the vertical 
frequency), or for 7875 cycles ( which is one-half of the horizontal frequency) so that two 
pulses appear on the bcreen. 
The peak-to-peak voltage readings shown are subject to some variations due to response 

of the oscilloscope and parts tolerances. 

CAUTION 
Pulsed high voltage is present on the caps of V406, V407 and pin 3 of V408. Do not 

make direct connection to these points with ordinary test equipment. Waveform and peak-
to-peak voltage at pin 3 of V408 taken, using an oscilloscope with a capacitive voltage 
divider probe. Waveform at pin 3 of V408 can be taken by clipping or twisting the lead 
from the oscilloscope high side over the insulation on the cap lead. When taking the 
waveform this way, the shape of the waveform will be the same but the peak-to-peak voltage 
will be much lower, depending upon the degree of coupling. 

TV VOLTAGE DATA 

(Voltages given on schematic) 

• CONTRAST control turned fully clockwise. CHANNEL control set on an unused channel. 
Other front controls set at approximately half rotation. Vert. Lin. and Height set at 
approximately half rotation. DX Range Finder control set fully to the left (at "0" 
position). 

• Antenna disconnected from set with terminals shorted. 
• Voltages marked with an asterisk will vary widely with control setting. 

• Line voltage 117 volts AC. 
• Voltages measured with a vacuum tube voltmeter between tube socket lerminale and 

chassis, unless otherwise indicated. 
• Voltages at V101 and V102 (TV Tuner) are measured with tube in soejtet. Use an 

adapter or lift tube out of socket just high enough to allow a needle point probe to 
contact tube pins. 

• Voltages at V306 measured from top of socket with tube removed. 

CAUTION 

Pulsed high voltages are present on the cap of V406, pin 3 of V408, and on the filament 
terminals and cap of the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE 
MEASUREMENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT. 

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and 
should be taken only with a high voltage instrument such as a kilovoltmeter or vacuum-tube 
voltmeter with a high voltage probe. 2nd anode voltage is approximately 17.5 KV. Proper 
filament voltage check of the 1B3GT tube may be made by observing filament brilliancy as 
compared with that obtained with a 1.5 volt dry cell battery. 
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22P2 

WAVEFORM DATA 
(Waveforms given on schematic) 

Waveforms taken with CONTRAST control set fully to the right, all other controls set for 
normal picture ( in sync). Warning: Incorrect adjustment of the DX Range Finder 
control will cause waveform distortion. 
Waveforms at -video and sync stages obtained with transmitted signal input to receiver. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one-half of the vertical 

frequency), or for 7875 cycles ( which is one-half of the horizontal frequency) so that two 
pulses appear on the screen. 
The peak-to-peak voltage readings shown are subject to some variations due to response 

of the oscilloscope and parts tolerances. 

CAUTION 
Pulsed high voltage is present on the caps of V406, V407 and pin 3 of V408. Do not 

make direct connection to these points with ordinary test equipment. Waveform and peak-
to-peak voltage at pin 3 of V408 taken, using an oscilloscope with a capacitive voltage 
divider probe. Waveform at pin 3 of V408 can be taken by clipping or twisting the lead 
from the o:.:cilloscope high side over the insulation on the cap lead. When taking the 
waveform this way, the shape of the waveform will be the same but the peak-to-peak voltage 
will be much lower, depending upon the degree of coupling. 

VOLTAGE DATA 
(Voltages given on schematic) 

• TV voltage taken with function switch on "TV" position. CONTRAST control turned 
fully clockwise. CHANNEL control set on an unused channel. Other front controls 
set at approximately half rotation. Vert. Lin. and Height set at approximately half 
rotation. DX Range Finder control set fully to the left ( at "0" position). TV antenna 
disconnected from set with terminals shorted. 

• Radio voltages V701 and V702 taken with function switch on "Rad" position; voltages 
measured from underside of tube sockets. When measured from top of tube sockets (with 
tube removed), B plus voltage at pins 5 and 6 of V701 and V702 will be approximately 
275 volts. 

• El plus voltages at V203 and V204, will be slightly higher when set is switched to "Rad" 
position. Voltages marked with an asterisk • will vary widely with control setting. 

• Line voltage 117 volts AC. 
• Voltages measured with a vacuum tube voltmeter between tube socket terminals and 

chassis, unless otherwise indicated. 
• Voltages at V306 measured from top of socket with tube removed. 
• Voltages at V101 and V102 (TV Tuner) are measured with tube in socket. Use an 

adapter or lift tube out of socket just high enough to allow a needle point probe to 
contact tube pins. 

CAUTION 

Pulsed high voltages are present on the cap of V406, pin 3 of V408 and on the filament 
terminals and cap of the 1B3GT tube. NO ATTEMPT SHOULD BE MADE TO TAKE 
MEASUREMENTS FROM THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT. 

Picture tube 2nd anode voltage can be measured from the 2nd anode connector and 
should be taken only with a high voltage instrument such as a kilovoltmeter or VTVM with 
a high voltage probe. 2nd anode voltage is approximately 17.5 KV. Proper filament voltage 
check of the 1B3GT tube may be made by observing filament brilliancy as compared with 
that obtained with a 1.5 volt dry cell battery. 

ALIGNMENT OF RADIO TUNER 

The radio tuner in television and radio chassis should 
be aligned as instructed under "Radio Alignment Pro-
cedure" below. 

The radio alignment trimmers are accessible without 
disassembly of the radio tuner from the TV chassis. AND `C` ARE ON OTHERSIOE OF CHASSIS 

E Osc 
tot top or 
side) 

Figure 18. Trimmer Locations for AM Radio Tuner 
in 22P2 Chassis. 
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CHASSIS 22F2, 22M2, 22P2 

SCHEMATIC NOTES 

Run numbers are rubber stamped at the rear of the chassis. 

Numerical symbols C), C), C), etc. indicate run numbers for all 22 series chassis. 

C>, .... etc. indicate alignment points and alignment connections. 

TV TUNER 94D61-I 
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Figure 20. Schematic for 22P2 Television and Radio Chassis. 
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 1 
SCHEMATIC NOTES 

Run numbers are rubber stamped at the rear of the chassis. 

Numerical symbols C), C), C), etc. indicate run numbers for all 22 series chassis. 

.... c>,0, etc. indicate alignment points and alignment connections. 
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Figure 19. Schematic for 22F2 and 22M2 Television Chassis. 
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CHASSIS 22F2, 22M2, 22P2 

RESISTORS 
Sym. Description Part No. 

11101 15,000 ohms, 1/2  watt 98A 45-67 
11102 47,000 ohms, 1/2  watt 98A 45-17 
11104 1,500 ohms, 1/2  watt 94D 47-58 
11105 10,000 ohms, 1/2  watt 98A 45-18 
R106 220,000 ohms, 1/2  watt 98A 45-21 
11107 10,000 ohms, 1/2  watt 98A 45-18 
R108 15,000 ohms, 1/2  watt 98A 45-67 
R109 15,000 ohms, 1/2  watt 98A 45-67 
11110 100,000 ohms, 1/2  watt 94C 37-87 
R111 160,000 ohms, 1/2  watt 94D 47-59 
11112 100,000 ohms, 1/2  watt 94C 37-87 
R114 8,200 ohms, 1/2  watt 60B 8.822 

R201 470,000 ohms, 1/2  watt 60B 8-474 
11202 120 ohms, 1/2  watt 60B 8-121 
R203 1,000 ohms, 1/2  watt 60B 8-102 
R204 390 ohms, 1/2  watt 60B 8-391 
R205 10,000 ohms, 1/2  watt 60B 8-103 
R206 10,000 ohms, 1/2  watt 60B 8-103 
R207 47,000 ohms, 1/2  watt 60B 8-473 

R208A 1 megohm, Volume «t 22F2, 22M2  75B 11-22 
R208B 1,000 ohms, Contrastf chassis 

(R208 includes switch S501) 

R209 4.7 megohms, 1/2  watt  
•11210 470,000 ohms, 1/2  watt  
•R212 1 megohm, 1/2  watt  
R213 330 ohms, 1 watt  
11215 470 ohms, 2 watt  
R219 1 megohm, % watt  
R221 33,000 ohms, 1/2  watt  
11222 100,000 ohms, 1/2  watt  
R223 2 megohms, Tone control  
11224 1 megohm, Volume control 

(22P2 chassis)  75C 2-16 
(R224 includes switch S501) 

R225 82,000 ohms, 1/2  watt 60B 8-823 

11301 8,200 ohms, 1/2  watt, 5% 60B 7-822 
R302 1,000 ohms, 1-/Y watt 60B 8-102 
R303 470 ohms, 1/2  watt 60B 8-471 
R304 1,000 ohms, 1/2  watt 60B 8-102 
R305 47 ohms, 1/2  watt, carbon only 608 28-45 
R306 15,000 ohms, 1/2  watt 60B 8453 
R307 330 ohms, 1/2  watt 60B 8-331 
R308 68 ohms, 1/2  watt, carbon only 60B 28-44 
R309 10,000 ohms, 1/2  watt, 5% 60B 7-103 
11310 330 ohms, 1/2  watt 60B 8-331 
R311 150 ohms, 1/2  watt 608 8-151 
R312 1,000 ohms, 1/2  watt 60B 8-102 
R315 4,700 ohms, 1/2  watt, 5% 60B 7472 

R316 Contrast control 
22F2, 22M2 chassie  
1000 ohms, 22P2 chassis 

11351 2.7 megohms, 1/2  watt 60B 8-275 
11352 1.5 megohms, 1/2  watt 608 8-155 
11354 180,000 ohms, 1/2  watt, 5% 60B 7-184 

411401 22,000 ohms, 1/2  watt 60B 8-223 
411402 8,200 ohms, 1/2  watt 60B 8-822 
4R403 8,200 ohms, 1/2  watt 60B 8-822 
11404 1.2 megohms, 1/2  watt 60B 8-125 

R405 1.5 megohms, Vertical Hold, 
22F2, 22M2 chassis  

1 megohm, 1/2  watt  
10,000 ohms, 1/2  watt, 5%  
2.5 megohms, Height  
1 megohm, 1/2  watt  
3,000 ohms, Vert. Lin.   
820 ohms, 1/2  watt  
560 ohms, 1/2  watt  
560 ohms, 1/2  watt  
2.2 megohms, 1/2  watt  
1,200 ohms, 2 watt  
2.2 megohms, 1/2  watt  

11434 25,000 ohms, Horiz. Hold. 
22F2, 22M2 chassis   

11436 150,000 ohms, 1/2  watt  
R437 1 megohm, 1/2  watt  
R438 5,600 ohms, 1/2  watt  
R439 68 ohms, 1/2  watt, carbon only  

R440 47 ohms, 1 watt  
R441 82 ohms, 1/2  watt, carbon only  
R442 8,200 ohms, 2 watt  

4.7 ohms, 1/2  watt, carbon only  
1,000 ohms, 1/2  watt  
Horiz. Drive control  
150,000 ohms, 1/2 watt  

R406 
11407 
R408 
R409 
R410 
11411 
11412 
R413 
11414 
11415 
11416 

22,000 ohms, 1 watt R417  60B 
56,000 ohms, 2 watt R418  60B 

11419 2,200 ohms, 1,h watt 60B 
11420 33,000 ohms, 2 watt 60B 
11421 8.2 megohms, 1/2  watt 60B 

60B 8-475 
11423 1,000 ohms, 1/2  watt 60B 

60B 8-474 
2,200 ohms, 1/2  watt R424  60B 

60B 8.105 
100,000 ohms, 1/2  watt, 5% R426  60B 

60B 14-331 
100,000 ohms, 1/2  watt 5% R427  60B 

608 20471 
470,000 ohms, 1/2  watt R428  60B 

Part of L203 
11429 4.7 megohms, 1/2  watt 60B 

60B 8-333 
47,000 ohms, 2 watt R430  60B 

60B 8-104 11431 5,600 ohms, 1/2  watt 1,500 ohms, 1/2  watt 60B 
R432 60B 

75B 13-22 
120,000 ohms, 1/2  watt R433  60B 

R443 
R445 
11447 
R448 
R449 1,000 ohms, 2 watt, 10% 60B 
R452 Focus control 

R453A 1.5 megohms, Vert. Holdl i22p2 
11453B 25,000 ohms, Horiz. HolcH 

R501 270,000 ohms, 1 watt  

See 11208B R701 
75B 13-21 R702 

R319 3,000 ohms, 15 watt, candohm 61A 3-14  
11320 18,000 ohms, 1/2  watt Part of L303 R703 
R321 10,000 ohms, 1/2  watt Port of 1.204 R704 

R322 4,700 ohms, 2 watt 60B 20472 R706 
*11323 15,000 ohms, 1/2  watt 60B 8-153 
R324 5680'000 ohms, 1/2  watt (early sets) 60B 8-684 

)270,000 ohms, 1/2  watt ( later sets) 60B 8-274 

R325
5560' 000 ohms, 1/2  watt ( early sets)  60B 8-564 
(1 megonm , , , 1/2  watt ( later sets)  60B 8-105 

R326 100,000 ohms, 1/2  watt 60B 8-104 
#11329 270,000 ohms, 1/2  watt 60B 8-274 
R331 220,000 ohms, 1/2  watt 60B 8-224 
R332 6,800 ohms, 1/2  watt 60B 8-682 
11333 150,000 ohms, 1/2  watt 6013 8-154 
R335 1,000 ohms, 1/2  watt 60B 8-102 
R337 150,000 ohms, 1/2 watt 60B 8-154 
11339 18,000 ohms, 1 watt 60B 14-183 
R341 4,700 ohms, 1/2 watt Part of L301 Cl" 

11342 5 megohms, DX Range Finder 75C 1-54 C111 C112 

R343A 100,000 ohms, Brightness l 75B 17-1 
R343B 750 ohms, Focus 5 

R345 27,000 ohms, 1/2  watt 60B 8-273 
R346 6,200 ohms, 1/2 watt, 5% 60B 7-622 
R347 4250 ohms, 10 watt 61A 1-25 
R349 100,000 ohms, 1/2  watt 60B 8-104 
R350 15 megohms, 1/2  watt 60B 8-156 

22,000 ohms, 1,§ watt 
10,000 ohms, 1 watt  
150 ohms, 1/2  watt  
27,000 ohms, 1 watt  
1 megohm, 2 watt  

chassis) 

11707 
1.10 ohms, V2 watt ( used with #47 Bulb) 60B 8-100 

(4.7 ohms, 1/2 watt ( used with # 44 Bulb) . 60B 28-11 
11715 5,300 ohms, 5 watt, candohm 61A 3-16 

CAPACITORS 
Sym. Description 

C102 3 to 9 mmfd, Cer. Trim.   
C103 .001 mid. min., ceramic  
C104 .5 to 3 mmf d, Cer. Trim.  98A 45-23 
C105 47 mmfd, ceramic, N1400 temp. coeff• • • • • 94D 47-50 
C106 47 mmfd, ceramic, N1400 temp. coeff. • • • • 94D 47-50 
C107 .5 to 3 mmfd, Cer. Trim.  98A 45-23 
C108 10 mnifil, 3%, Cer, NO80 temp. coeff. 

5 mmfd, 5%, Cer, N750 temp. coeff. 
Tuning Rotor  98A 45-92 
6.8 mmfd, 3%, Cer, NPO temp. coeff. • • 94D 47-53 

C114 .01 mid, min. ceramic 98A 45-24 
C115 800 mmfd, min. cer, feed-thru 94C 37-90 
C116 800 mmf d, min, cer, disc 94C 37-91 
C117 800 mmfd, min, cer, feed-thru 94C 37-90 
C118 800 mmfd, min, cer, feed-thru 94C 37-90 
C119 800 mmfd, min, cer, feed-thru 94C 37-90 
C120 3 mmfd, 3%, ceramic 94D 47-54 

98A 45-96 
98A 45-24 

94D 47-51 
94D 47-52 

CHASSIS PARTS 
C125 1.5 mmfd, ceramic 94D 46-84 

C201 6.8 mmfd, N330 temp. coeff.  65C 6-71 
C202 39 mmfd, ceramic, NPO temp. coeff.  65C 6-88 
C203 .005 mid, min, ceramic 65C 10-1 
C204 180 mmf d, 5%, NO30 temp. conf.  65C 6-59 
C205 500 mmfd, ceramic 65C 6-6 
C206 4 mid, 50 volts, electrolytic 67A 4-9 

75B 13-26 C207 .002 mid, 400 volts, paper 64B 9-17 
60B 8.105 C208 .047 mid, 200 volts, paper 64B 9-9 
60B 7-103 C209 .01 mfd, min, ceramic 65C 10-3 
75B 13-3 C210 50 mmfd, ceramic 65C 6-4 
608 8-105 * C212 .01 mf d, 400 volts, paper 64B 5-10 
75B 13-7 C213A 20 mid, 25 V. 
60B 8-821 C213B 10 mid, 450 V. electrolytic   67C 15-19 

60B 8-561 
6" 8-561 C213C 10 mid, 25 V. 

60B 8-225 C214 .0047 mid, 600 volts, paper  64B 9-15 
60B 20-122 C215 100 mmfd, ceramic 65C 6-3 
60B 8-225 C216 .005 mid, min, ceramic 65C 10-1 

14-223 .0022 mid, 600 volts, paper 64B 9-17 
20.563 C219 39 mmfd, ceramic, NPO temp. coeff.   65C 6-88 

8-222 C301 .001 mid, min, ceramic 65C 641 
20-333 

C302A .0015 mfd.1 
8-825 dual ceramic  65A 17-2 
8-102 

C302B .0015 mfd.5 

8-222 C303A .004 mfd.1 dual ceramic  65A 17-1 
7-104 C303B .004 mfd.5 

7-104 C304 .005 mid, min, ceramic 65C 10-1 
8-474 C305 6.8 inmfd, ceramic, N330 temp. coeff. 65C 6-71 
8-475 
20-473 C307A 20 mid, 450 V. 
8-562 C307B 40 mid, 350 V. electrolytic  67C 15-27 
8-152 C307C 60 mid. 350 V. 

8-124 C308 .047 mid, 400 volts, paper 64B 
C309 .1 mid. 400 volts, paper 64B 

75B 13-13 C310 .1 mid, 400 volts, paper 64B 
60B 8-154 C311 .005 mid, min, ceramic 65C 
60B 8-105 C314 120 mmfd, 3%, mica 65B 
60B 8-562 *C315 150 mmfd, mica 65B 
60B 28-44 C316 .001 mid. 600 volts, paper 64B 
60B 14-470 C317 47 mid, 100 volts, paper 64A 
60B 28-31 C3I8 .005 mfd, min, ceramic 65C 
60B 20-822 C320 .005 mid, min, ceramic 65C 10-1 
60B 28-11 C322 6.8 mmfd, N330 temp. coeff.  65C 6-71 
60B 8-102 C323 .47 mid, 100 volts, paper 64A 10-51 
75B 13-29 C324 22 mmfd, 5%, cer, NPO temp. coeff.  65C 6-47 
60B 8-154 C325 120 mmfd, ceramic 65C 6-66 

20-102 C326 6.8 mmfd, cer, N330 temp. coeff.  65C 6-71 
See 11343B C327 3.3 mmfd, cer. NPO temp. coeff.  65C 6-89 

.75B 17-2 §C401 .002 mid, 600 volts, paper 
§C402 .005 mid, 600 volts, paper 

60B 14-274 C403 

C440 47 mmfd, mica 65B 21470 
C441 .1 mid, 600 volts 64B 8-57 

C701 5 mmfd, mica   65B 1-62 
(C701 not supplied with set) 

C702 2 to 20 mmfd, trimmer 66B 8-5 
C704 47 mmfd, ceramic 65C 6-79 
C705 .1 mid, 400 volts, paper 64A 3-15 
C706 .1 mid, 400 volts, paper 64A 3-15 

C707 .005 mid, min, ceramic 65C 10-1 

C708 .1 mid, 400 volts, paper 64A 3-15 

C709 100 mmfd, min, ceramic 65C 6-3 

C716A 420 mmfd, max.' 
C716B 105 mmfd, max.5 gang ( mounts l'aria') • 68B 511 

9-9 
5-5 
5-5 
10-1 
1-10 
21-151 
9-19 
10-51 
10-1 

 64B 5-14 
 64B 5-12 

.0047 mid, mica 658 21-472 
6011 8-223 C404 .0047 mid, mica 65B 21-472 
60B 14-103 C405 .1 mid, 600 volts, paper 64B 5-5 T301 
60B 8-151 C406 .047 mid, 10%, 600 volts, paper 64A 2-14 
60B 14-273 C407A 100 m id. 50 V.') T302 

60B 8-105 C407B 20 m id, 400 V. }' electrolytic  67C 

C407C 80 mid, 350 y.) 

C409 .02 mid, 400 volts, paper 64B 
C410 .01 mid, 400 volts, paper 64B 
C412 .001 mid, mica 65B 

Port No, C413 001 mid, mica 65B 
C415 .005 mid. 600 volts, paper 64B 
C416 .0022 mid. 600 volts 64B 
C417 .01 mid, 400 volts, paper 64B 
C418 .0039 mid, 5%, silver mica 65B 
C4I9 330 mmfd, mica 65B 
C420 270 mmfd, mica 65B 
C421 .01 mid, 600 volts, paper 64B 
C422 Electrolytic 
C424 Electrolytic 
C425 
C427 
C428 
C430 
C431 
C432 
C434 
C438 
C439 

.047 mid, 600 volts, paper 

.047 mid, 400 volts  64B 9-9 Speaker 12" PM 



C2516Z, C2517Z, CU25I6Z, CU2517Z 

H2516Z, HU2516Z 

TUBE COMPLEMENT 

V1 
V2 
V101 
V102 
V201 
V202 
V203 
V204 
V301 
V302 
V303 
V304A 
V30481 

V305 

V306 
V307 
V401A/ 
V40113 
V402 

V403 

V404 

11.11M11•11111- --911M 

6AM4 
6AF4 
6BZ7 
616 
6AU6 
6AL5 
6AV6 
6V6GT 
6CB6 
6CB6 
6AU6 

17AT7 

i6CL6* 
), or 
12BY7t 
(see page 2) 
6AU6 

6SN7GT 

6AVSGT 
112AU7* 
! or 

6(56t 
‘6AL5 

UHF Mixer 
UHF Oscillator 
VHF RF Amplifier 
VHF Oscillator-Mixer 
2nd Sound IF Amplifier 
Ratio Detector 
Sound Amplifier 
Sound Output 
1st lntercarrier IF Amp. 
2nd Intercarrier IF Amp. 
3rd Intercarrier IF Amp. 
{Video Detector 
I I sr Sound IF Amplifier 

Video Amplifier 

Picture Tube 
Gated AGC 

IVertical Oscillator 
(Sync Inverter 
Vertical Output 
Sync Separator and Clipper 

Sync Sep. and Noise Lim. 
Sync Discriminator 

H2816Z, HU2816Z 

lirmaue••••••OINIMIMMIMiUligenr, 

F2817Z, FU2817Z 

V405 6SN7GT 
V406 6CD6G 
V407 1B3GT 
V408 6V3 
V501 5U4G 
V502 5U4G 

* 23E1Z, 23F1Z. 
t 23B1AZ, 23C1AZ, 23E1AZ. 

\CHANNEL TUNING 
SLUG ADJUSTMENT 

F-•---

Horizontal Oscillator 
Horizontal Output 
2nd Anode Rectifier 
Damper 
Rectifier 
Rectifier 

Figure 2. Control Panel for Models Using 
23B1AZ, 23E1AZ and 23E1Z Chassis. 

UHF TUNER SLUG 

'----,--F-  

Tait • 

eie • 

9 
FOCUS 

vCORTIC.l. 
é•0011/001114 t 
0 

WOGUSNESS 

Figure 3. Control Panel for Models Using 
23C1AZ and 23F1Z Chassis. 

L SL 

TO COMBINATION VHF-UHF ANTENNA 

3   34 " 

UHFkI 

 SHORTED END TERMINALS SHORTED END 111E1111  

 SiSVHFlei 

\ / 300 OHM TRANSMISSION LINE  

Figure 1. Antenna Connections When Combination 
VHF-UHF Antenna is Used. 

Noise Gate Adjustment 

The Noise Gate control, located at the rear of the set 
near the center, is used to improve sync stability in fringe 

areas and in noisy local areas. 

Before making the Noise Gate adjustment, the DX 
Range Finder, located at the rear of the set, should be 

set at "0". 

PICTURE POSITIONING LEVER 
MOVES SIDEWAYS OR 

UP AND DOWN 

FOCUS COIL 

ION TRAP 

UHF ANT. 
TERMINALS 

VHF AN'. 
TERMINALS 

FUSE 

WIDTH — 

VERT. LIN 

HORIZ. LIN./ 

HORIZ DRIVE 
HORIZ. LOCK HEIGH4T—DX RANGE FINDEF-

Figure 4. Rear View of 23E1Z and 23F1Z Chassis. 

e 

o 

Set the Noise Gate fully to the left ( counterclockwise). 
Set the Channel Selector for the strongest TV station 

and tune in a picture. Be sure that the Vertical and 
Horizontal controls on front panel are properly adjusted. 
If the picture is unstable ( jitters or rolls), slowly turn the 

Noise Gate control to the right until picture just becomes 
stable. Check adjustment on other TV stations, and if 

necessary, readjust control. 

Caution: If the Noise Gate control is turned too far 
to the right ( clockwise) for a strong signal, the picture 

may become unstable ( roll vertically or tear horizontally). 

If the signal strength or noise level changes, it may be 

desirable to change the setting of the Noise Gate; however, 
it is generally possible to set it at a single compromise 
position which gives reasonable stability for the different 

signal conditions. 

DX Range Finder Adjustment 

The DX Range Finder control is at the extreme right 

when facing the rear of the chassis. This control is used 

to improve TV reception in fringe areas and in areas where 
there is interference. 

The DX Range Finder should be set fully counter-

clockwise if good pictures can be obtained using the front 

panel controls of the receiver. 

White flashes across the picture caused by extreme ex-
ternal noise can sometimes be minimized by careful ad-

justment of the DX Range Finder. 

Where the TV signal strength is weak, the picture can 
often be improved by turning the DX Range Finder part 

PICTURE POSITIONING LEVER 
MOVES SIDEWAYS OR 

UP AND DOWN 

I-0 GUS 
COIL 

ION 
TRAP 

FUSE 

WIDTH 

VERT 
LIN 

HORIZ 
LIN 

HORIZ 
DRIVE 

CORRECTING 
MAGNET 

E 

NOISE GATE HEIGHT 

HORIZ LOCK DX RANGE FINDER 

way FtiogurtehelrigRear View onfec2e3sBslaAryZ, fandul fully clockwise.1 AZ  CChhaa ssis. way s. may 

he necessary to make a slight readjustment of the Noise 

Vr, if  

Gate control after adjusting the DX Range Finder. 

If the signal strength changes, it may be desirable to 

change the setting of the DX Range Finder; however, it 

is generally possible to set it at a single compromise posi-

tion which gives reasonable reception for the different signal 
strengths. 

Caution: If the DX Range Finder is turned too far 

to the right for a strong signal, the picture may bend or 
disappear completely. 

Horizontal Oscillator and Horizontal Drive 

Adjustment 

When switching channels, the Horizontal control ( on 

front panel I should keep the picture in horizontal sync 

through at least three fourths of its range. If the picture 

does not remain in horizontal sync, then adjust the rear 

panel controls as follows: 

1. Allow the set to warm up. Tune in a station and adjust 

the Brightness and Contrast controls for average set-
tings. Be sure that the Noise Gate and DX Range 
Finder controls are properly adjusted. 

2. The Horizontal Drive control ( at rear of setl is a 

potentiometer adjustment. Set the control to the ap-

proximate center of its rotation. If a white vertical line 

appears, turn the control to the left until the line just 

disappears. 

3. Turn the Horizontal control ( on front panel) fully to 

the left. While slowly rotating the Horizontal control 
to the right, switch the Channel Selector off and on 
a station several times. The picture should remain in 

horizontal sync for at least three fourths of the Hori-
zontal control range. If not, set the Horizontal con-
trn1 to the position at which horizontal sync is lost. 
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CHASSIS 23B1AZ, 23C1AZ, 23E1Z, 23E1AZ, 23F1Z 

Slowly turn the Horizontal Lock control to the right 
or left until the picture synchronizes. It may require 
one or more turns of the Horizontal Lock control to 
obtain the proper range for the Horizontal control on 
front panel. 

THEORY OF OPERATION 

ANTENNA 

—0  

UHF 
PRESELEC TOR 

4101IC TO 890E 6AM4 
UHF VHF FREQ. 
MIXER OF CHANNEL 

5 OR 6 

6AF4 
UHF LOCAL OSC. 
380E TO 8151C 

Figure 17. Block Diagram of UHF Tuner A4160. 

UHF TUNER A4160 
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Figure 18. Schematic Diagram of UHF Tuner A4160. 

TOUCH-UP OF RATIO DETECTOR 

SECONDARY USING A TELEVISION SIGNAL 

This adjustment is accessible through the I/4" hole ( just 
below T201) in bottom of the cabinet or the chassis mount-
ing shelf, located toward the right side facing the rear of 
the set. Removal of the chassis is therefore not require& 

Adjustment need be made on one channel only. Proceed 
as follows: 
I. Turn set on and allow about 15 minutes for warm up. 
2. Tune set for normal picture and sound. 
3. Carefully insert a non-metallic alignment tool through 

the top of T201. An alignment tool with a hexagonal 
end is required. When the alignment tool engages the 
bottom tuning slug Al2, adjust the slug for best sound 
with minimum buzz level. Do this carefully as only 
slight rotation in either direction will generally be re-
quired. Correct adjustment point is located between 
the two maximum buzz peaks that will be noticed when 
turning the slug back and forth about 1/4 to 1/4  turn. 

4. If necessary, repeat individual channel slug adjustment 
and conclude with retouching the ratio detector secon-
dary. Note: If oscillator adjustment is required for 
other channels, it will not be necessary to repeat the 
ratio detector secondary adjustment after once cor-
rectly adjusting it. 

ALIGNMENT OF 4.5 MC TRAP USING A 
TELEVISION SIGNAL 

Beat interference ( 4.5 MC) appears in picture as very 
fine vertical or diagonal lines, very close together, having 
a "gauze-like" appearance, the pattern will vary with 
speech, forming a very fine herringbone pattern. 
The trap can be tuned by watching the picture and ad-

justing the slug A13 for minimum 4.5 MC interference. If 
greater accuracy is required, the trap should be adjusted 
as instructed in step 3 under "4.5 MC Sound IF and Trap 
Alignment" procedure 

ZIA 

CL1 

ANTENNA I 
INPUT CL3  

CL2 

I 
J 

Z1B 
r 

--J   

SELECTED 
CHANNEL 
TO MIXER 

INPUT 

RI 

Figure 19. Equivalent Circuit of UHF Preselector. 

SERVICE HINTS 
UHF TUNER 

The high frequencies at which the UHF tuner 

operates make it necessary that extreme care be 

exercised when servicing. The only field service 

recommended is minor repairs to the tuner such 

as replacement of tubes, switch Si and resistors 

which are mounted on switch Si. 

Alignment 

The UHF tuner has been carefully aligned at the factory 

and generally should never require realignment in the field. 

Also, since alignment of the UHF tuner is quite involved, it 

is not recommended for field service. If it has been defin-

itely determined that complete tuner alignment is required, 

it should be returned to your Admiral distributor for re-

placement. 

Important: Do not under any circumstances attempt 

adjustment of the tracking screws or bend the capacitor 

tuning plates in any way. 

The UHF tuner slug ( mixer coupling network) may be 

adjusted to improve performance in weak signal areas or 

eliminate some forms of interference. This adjustment is 

located directly below the VHF channel slug adjustment. 

For information on "UHF Tuner Slug Adjustment" 1 / / Di ETENT SPRING Si 
VHF—UHF 
SWITCH 

111111e 

R5 

R4 

PILOT 
LIGHT UHF TUNER SLUG 

V2 

VI 

Figure 44 Front View of UHF Tuner. 

Trouble Shooting 

To isolate UHF trouble in a VHF-UHF receiver, it is sug-

gested that VHF test equipment be used to check the VHF 

portion of the receiver in the same manner as checking for 

a defective VHF booster. If VHF operation is satisfactory, 

and it is known that a UHF signal of considerable strength 

exists, it can be assumed that the antenna or the UHF tuner 

is at fault. Carefully check the antenna and transmission 

line. If new tubes have been substituted in the UHF tuner 

and reception is still poor, the UHF tuner should be re-

placed. Be certain, however, that the VHF portion of the 

receiver is functioning normally. It is easy to be deceived 

where a strong VHF signal exists. Whenever possible, check 

VHF receiver sensitivity before replacing a UHF tuner. See 

"Fringe Area Television Reception" booklet, form number 

S346 Rev. 2, for instructions on checking sensitivity, ex-

pected sensitivity figures, and recommended equipment. 

Faulty tubes will cause the majority of UHF tuner trou-

bles. Listed below are some of the most common troubles 

generally due to faulty tubes. 

1. Weak signal ( excessive snow or no picture) can be 

caused by a faulty tube. Check VI ( 6AM41 and V2 

(6AF4 

2. Spurious responses. Spurious responses will show up as 

flashing on the screen while tuning in a picture. If 

flashing occurs at more than 6 points while tuning 

through the UHF band, check for a faulty oscillator 

tube V2 ( 6AF4). 

3. Oscillator tube V2 ( 6AF4 1 gets excessively hot and B+ 

voltage at terminal "a" of VHF-UHF switch Si is below 

80 volts. Replace V2 ( 6AF4). 

Note: Replacement of oscillator tube V2 ( 6AF4) may 

cause slight detuning of the oscillator circuit and thus affect 

tracking. If this occurs, a number of tubes should be tried, 

until the most satisfactory substitute for the original tube 

is found. Be sure that tubes and tube shields are pushed 

down and seated firmly. 

Replacing Detent Spring on Switch Si 

To replace the detent spring on switch Si, remove 

the mounting screw from the rear of the switch directly 

behind the spring. Lift the spring out with long nose pliers. 

Insert the replacement spring and mounting screw; do not 

tighten screw. Turn the High-Channel Selector shaft fully 

clockwise and position the detent spring until it engages 

the switch arm stud; then tighten screw. Check the opera-

tion of the switch to be sure that the switching action is 

positive. 

Replacing Switch Si 

To replace the VHF-UHF switch Si, carefully disconnect 

the leads and components from the switch. Remove switch 

mcunting screws from the rear of the switch. Mount the 

rej lacement switch; To not tighten screws. Turn the High-

Channel Selector sha;; fully clockwise and position the de-

tent spring until it engages the switch arm stud; then tighten 

screws. Check operation of the switch to be sure that the 

detent spring engages the swit-h and switching action is 

positive. Connect leads and components to the same term-

inals as on the original switoh. 

Servicing Tuning Drive 

An all gear tuning drive assembly is used on UHF tuner 

A4160; see figure 45. The gear drive of these tuners should 

require very little attention. Rough tuning or play may be 

caused by insufficient clearance between gear M2 and idler 

pinion M3. The individual gears or the complete gear 

drive assembly are replaceable. 

Lubrication: In general, the•lubrication applied to the 

gears or bearing surfaces at time of manufacture should 

make lubrication seldom, if ever, necessary. 

Lubricate gears or bearing surfaces with Admiral lubri-

cant, part number 98A64-2, or light vaseline. 

CAUTION: Use care so that lubricant does not come in 

contact with the UHF-VHF changeover switch. Do not use 

lubriplate or any similar lubricant containing zinc or 

cadmium. 

Replacement of Gears: The complete gear train as-

sembly or individual gears ( M3, M4, M5, M6 and M7) are. 

available for replacement ( see figure 45 (. In general, it is 

recommended that the complete gear train arid gear M2 

be replaced, howe..er, if difficulty is due to a specific gear 

or pinion, that particular part may be replaced individually. 

When replacing the complete gear train, it will be neces-

sary to remove the UHF tuner from the chassis 
Gear M2 can be replaced without removing 

the UHF tuner from the chassis. 

©John F. Rider 
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To replace gears M3, M4, M5, M6 and M7, proceed as 

follows: 

1. Turn UHF fine tuning shaft ( vernier) fully to the left 

(counterclockwise). 

2. Remove the three screws which mount the gear cover 

plate to the tuner. 

3. Remove and replace defective gear(s). 

4. Set gears to original position. The UHF fine tuning 

shaft ( vernier) must be rotated fully to the left ( counter-

clockwise) and gear M2 must be about one tooth clock-

wise from full counterclockwise rotation. 

5. Replace the thiee screws which mount the gear cover 

plate. Important: Before tightening screws, be sure 

gear M2 and idler pinion M3 have proper clearance to 

avoid binding or excessive backlash. 

Figure 45. UHF Tuner Drive Assembly. 

Figure 46. Front View of UHF Tuner A4160 
Showing Removal of Gear Train. 

To replace gear M2 without removing the UHF tuner 

from the chassis, it will be necessary to remove the screws 

which mount the VHF and UHF tuners to the chassis. Lower 

the tuners ( without disconnecting wires) just far enough to 

allow access to gears. To replace gear M2, proceed as 

follows: 

1. Turn UHF finb tuning shaft ( vernier) fully to the left 

(counterclockwise). 

2. Remove the two screws which mount the gear train as-

sembly to the tuner; see figure 46. 

3. Shift the gear train assembly to the right. 

4. Using a #6 Allen wrench, loosen set screws on hub 

of gear M2; see figure 46. 

UHF TUNER 
MOUNTING 
HOLES 

Figure 47. View of UHF and VHF Tuners With Connection 
Points for UHF Tuner Replacement. 

5. Withdraw gear M2 from tuner shaft. Caution: Do not 
rotate M2 when removing, as tuner shaft may be marred. 

6. Carefully insert the replacement gear. Space the gear 
3/8 of an inch from the tuner and tighten each set screw 
equally. 

7. Return the gear train assembly to its original position. 
The UHF fine tuning shaft must be rotated fully to the 
left ( counterclockwise) and gear M2 must be about one 
tooth away from full counterclockwise rotation. 

8. Replace the two screws which mount the gear train as-
sembly to the tuner. Important: Before tightening 
screws, be sure that gears have proper clearance to 
avoid binding or excessive backlash. 

Tuner Replacement 

Replacement UHF tuners are supplied complete with con-
necting leads and components which are mounted to VHF-
UIIF switch Si. When soldering wires to switch Si, exer-
cise care to prevent solder or rosin from running into the 
switch contacts. Switch contacts may also be damaged by 
application of excessive heat. Apply soldering iron to 
switch connection just long enough to melt solder. 

A step-by-step procedure for removing the original UHF 
tuner and installing a replacement UHF tuner is given below. 
Carefully review the instructions and illustrations. Use 
figures 47, 4.8 and 49 for locations of connection points. See 
figure 22 for terminal location of VHF-UHF switch. 

To remove the UHF tuner, proceed as follows: 

1. Remove tube shields and tubes from the UHF tuner. 

L6 

HEATER 
LEAD 

UHF ANTENNA 
COUPLJNG LOOP 

Bit AD 

VHF TUNER 
MOUNTING 
SCREWS 

Figure 48. Side View of Chassis Showing UHF and VHF Tuners. 

2. Unsolder the transmission line connected at point "A", 
terminals at the side of the UHF tuner. 

3. Unsolder end of transmission line ( 23" length) con-
nected to the lower terminals of the antenna terminal 
strip located at the top of the high voltage housing. 

4. Unsolder the transmission line ( 7" length) at point 
"C", this runs from the VHF tuner to the VHF-UHF 
switch. 

5. Unsolder the transmission line ( 6" length) at point 
"D", terminals of feed-thiu insulators at top side of 
the UHF tuner. See figure 47. 

6. Remove pilot light socket from mounting bracket. 

7. Place the chassis on its side with the high voltage com-
partment away from the service bench. 

8. Unsolder the lead connecting from terminal "b" of 
the VHF-UHF switch at point "F". Point "F" is the 
junction of C442 ( 20 mfd.) and R460 ( 12,000 ohms). 

Figure 49. Bottom of TV Chassis With Connection Points 
for UHF and VHF Tuner Replacement. 

V501 ( tie-point), junction of capacitor C503. (.1 

mfd.) and resistor R503 ( 9,000 ohms). 

9. Unsolder the lead ( usually brown) connecting from 

terminal "b" or "f" of VHF-UHF switch to point "G", 

terminal strip connection of resistor R461 ( 10 ohms). 

10. Unsolder heater lead ( wire with RF choke coil) at 

point "L", pin 5. of V402 ( tie-point). 

11. Unsolder the UHF tuner ground lead at point "H", 

ground lug in chassis. 

12. Remove the tie bar at the front of the UHF tuner. 

13. Remove the VHF tuner front mounting screws and 

only loosen the rear mounting screws. Use care so 

as not to break the short lead connecting from the 

VHF tuner to pin 1 of V301 ( 6CB6) tube. 

14. Remove the UHF tuner front mounting screws and only 

loosen the rear mounting screws. Remove the rear 

mounting screws from the UHF tuner. Be careful so 

that the connections from the UHF tuner are not 

broken. To remove from chassis, lower the UHF tuner 

and slide it out while guiding the leads so that they do 

not catch on the chassis. See figure 50. 

• am • 
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Figure SO. Bottom View of TV Chassis Showing_Removal 
of UHF Tuner. 

To install the replacement tuner, proceed as follows: 

1. Remove the tube shields and tubes from the replacement 

UHF tuner. Insert the UHF tuner into the chassis so 

that the tuning shafts of the VHF tuner protrude 

through the center of the UHF tuning shaft. See 

figure 50. 

2. Insert the pilot light socket through the rectangular cut-

out and over the bar at the top front of the TV chassis. 

Insert the two lengths of transmission line through the 
rectangular cut-out in the chassis. Guide the heater 

lead ( with choke coil), the ground lead I usually black) 

and leads from terminals "b" and "f" of VHF-UHF 

switch to the underside of the chassis through the rect-

angular cut-out in the chassis. 
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3. Replace the VHF and UHF tuner mounting screws. Be-

fore tightening screw, check tuner shafts to be sure 

that shafts operate freely, without binding. It may be 

necessary to shift tuners sideways or lower either tuner 
from the chassis, using washers as shims for proper 

clearance so that tuner shafts operate freely. 

4. Solder transmission line from UHF antenna terminal 

to point "A", terminals at the side of the UHF tuner. 
Important: Do not twist wires. Lay wires parallel 

to each other, then solder. 

5. Solder transmission line ( 23" length) connecting from 

terminals "m" and "n" of VHF-UHF switch to the 

lower terminals of the antenna terminal strip located 

at the top of the high voltage housing. 

6. Solder transmission line ( 7" length) connecting from 

terminals "k" and "1" of VHF-UHF switch to point 

"C", junction of transmission line from VHF tuner. 

Important: Do not twist wires. Lay wires parallel 

to each other, then solder and tape. 

7. Solder transmission line (6" length) connecting from 

terminals "i" and "j" of VHF-UHF switch to point 

"D", terminals of feed-thru insulators at top side of 

UHF tuner. See figures 47 and 48. Important: Do 

not twist wires. Lay wires parallel to each other, then 

solder. 

8. Solder lead connecting from terminal "b" of VHF-
UHF switch to point "F". Point "F" is the junction 
of C442 (20 mfd.) and R4.60 ( 12,000 ohms). 
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M 116 
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9. Solder pilot light lead ( usually brown) connecting 

from terminal "f" of VHF-UHF switch to point "G", 

terminal strip connection of resistor R461 ( 10 ohms). 

10. Solder heater lead ( wire with RF choke coil) to point 

"L", pin 5 of V402 ( tie-point). 

11. Solder the UHF tuner ground lead to point "H", 
ground lug in chassis. 

12. Replace tie bar at front of TV chassis. 

13. Insert tubes and tube shields in tuner. Important: Be 

sure that tubes and tube shields are seated firmly. 

14. Before operating set, check tuner to see that all mount-

ing screws are tight and all soldered connections are 

secure. Refer to "Installation and Service 

Adjustments". 

VHF TUNER 

Servicing Channel Coils 

The cabinets containing 23 series chassis have been pro-
vided with a rectangular cut-out in the chassis shelf just 
below the TV tuner. This access opening will permit servic-
ing of the tuner channel coils or for installing UHF channel 
coils without removal of the chassis from the cabinet. 

To gain access to the underside of the tuner, it is neces-
sary to remove the screen covering from over the cut-out in 
the chassis shelf. Then remove the bottom shield from the 
bottom of the tuner. After servicing the channel coils, care-
fully replace the tuner shield. Replace the metal screen, 
using staples or thumb tacks to secure it to the cabinet. 

V V102 IO1 
6J6 MIO 9 6BZ7 

L102 

M12 9 

Figure 51. Exploded View of VHF Tuner. 
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Removing Channel Coils: Insert a screwdriver blade 
between the coil retainer spring and the turret end plate. 
Twist the blade away from the turret and lift the end of the 
coil upward. 

Replacing Oscillator Slugs: If VHF oscillator slugs 
fall into the coil form, remove the channel coil, move the 
slug retaining spring M112 aside, and tap the coil assembly 
until the slug slips forward. Set the slug retaining spring 
into position; it should rest firmly against the slug. 

Servicing Contacts of VHF Tuner 

A rectangular opening is provided at the side of the 
chassis for convenience in servicing the stationary contacts 
of the TV tuner or for making voltage or resistance meas-
urements. 

To gain access to the stationary contacts of the TV tuner, 
it is necessary to remove the mounting screws from the 
side cover plate on the tuner and unsolder the soldered 
joint grounding the cover plate to the tuner. Reassemble 
the cover plate in the same manner. 

Adjusting Contact Springs: Should the stationary con-
tacts make poor connections due to insufficient tension, 
remove several sets of coils from the turret. Rotate the 
turret to position making the bottom of the contact strip 
accessible for observation. With a narrow blade screw-
driver, adjust the contact spring tension by carefully bend-
ing the spring inward until the highest point on the spring 
extends about 9/64 of an inch above the plastic surface of 
the contact plate. With correct tension of the contact spring, 
the spring should clear the flat surface of the turret coil by 
about 1/64 of an inch. 

Cleaning Contacts: Remove several sets of coils from 
turret and rotate turret to position making contact points of 
contact plate accessible for cleaning. 

Using a small, stiff brush and carbon tetrachloride. clean 
contact surfaces of stationary contacts. 

Remove accumulated dust or grease from stationary con-
tacts and contact plate with a soft canvas cloth dampened 
with carbon tetrachloride. Accumulated rosin may be re-
moved with a soft cloth dampened with alcohol. 

Clean contact surfaces of rotating coils in same manner. 

Removing Tuner Turret Assembly 

1. Remove retaining bracket M107 in front of the tuner. 

2. Remove rotor shaft assembly M104, rotor contact spring 
M124 and fiber washer M113. For reassembly, note 
order of parts removal. 

3. Remove front and rear turret retaining springs M125 
by pressing straight end away from tab on chassis. 

4. Using a screwdriver blade at the side of the tuner, press 
the detent spring M122 and roller M121 away from the 
turret detent plate. 

5. Grasp tuner shaft and slip out of end plate bearings. 

Removing Contact Plate Assembly M123 

1. Remo‘e turret. 

2. Remove the mounting screws at the front and rear 
Contact Plate and Bracket Assembly M123. 

3. Unsolder both ends of contact plate assembly. Press 
outward the front and rear tuner chassis end plates. 

4. To free contact plate assembly, release the contact plate 
tabs by pushing them away from the slots in the end 
plates. 

5. Unsolder all connections to contact plate. Unsolder the 
solder joint holding contact plate to the center partition 
of the tuner chassis. 

6. Reassemble in the same manner. 

Replacement of the Ungrounded Stator Plate of 
Tuning Control 

Stator plate M118 ( part number 94A45-86) is replaced 
with wiring lead and trimmer capacitor C110 attached, 
because it is difficult to solder the wire lead to the silver 
plated surface on the ceramic stator plate disc. 

To replace the stator plate, remove the turret assembly. 
Remove mounting rivets from stator plate by drilling out 
or clipping them out with diagonal wire cutters. Remove 
trimmer screW M115 and locking nut M114 from trimmer 
capacitor C110. Unsolder wiring lead connecting trimmer 
to terminal on contact plate. 

Assemble the replacement stator plate ( M118) by plac-
ing the ceramic button over the 3',4" hole in the chassis 
with the wiring lead extending into the chassis. Place the 
mounting bracket over the ceramic button and mount se-
curely using #4x3/16" round head machine screws with 
#4-40x3/16" hex nuts and #4 shake proof lock washers. 
Mount trimmer capacitor C110 in chassis and solder wire 
lead to its original terminal on the contact plate making 
this lead as short as possible. Dress wiring lead from cer-
amic stator plate to trimmer capacitor C110 so it does not 
come in contact with the turret drum. After replacement 
of the stator plate, adjust trimmer capacitor C110 ( overall 
oscillator adjustment). 

Tuner Lubrication 

In general the lubrication applied to points of wear or 
friction at time of manufacture should make lubrication 
seldom, if ever, necessary. However, should tuner lubrica-
tion become necessary, it is important that the correct 
amount and type of lubricant be used. 

Using a clean brush, apply a film of switch contact oil 
I Admiral part number 98A64-1 or Viscosity Oil Co. 
#7069) to the surfaces of the coil contacts and stationary 
contact points. 

Lubricate bearing surfaces of all other moving parts with 
Admiral lubricant. part #98A64-2, Viscosity Oil Co. #8857 
lubricant, or light vaseline. 

Caution: Do not use lubriplate or any similar lubricant 
containing zinc or cadmium. 

VHF Tuner Replacement in Sets Using UHF Tuner 

The removal or installation of a replacement VHF tuner 
in VHF-UHF sets using the All-Channel UHF tuner requires 
the lowering of the UHF tuner and unsoldering of leads as 
shown in figure 52. 

A step-by-step procedure is given below for removing and 
installing a replacement VHF tuner in sets using All-Channel 
UHF tuner A4160. Use figure 49 for location of connection 

of points J. K, M, P and R, and figure 52 for illustration 
of VHF tuner removal. 
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To remove the VHF tuner, proceed as follows: 

1. Remove all screws mounting the UHF tuner to the chas-
sis. UHF tuner leads need not be disconnected, how-
ever, use care so as not to break wire connections or 
connector lugs on VHF-UHF switch. 

2. Place the TV chassis on its side with VHF-UHF tuners 
nearest the workbench. Place a block under the side of 
the chassis to avoid damage to the antenna coupling 
terminals extending through the side of the chassis from 
the UHF tuner. 

UHF TUNER 

VHF TUNER V101 V102 "4-

Figure 52. Bottom View of TV Chassis Showing Removal 
of VHF Tuner. 

3. Unsolder VHF tuner leads at connection points J, K, 
M, P and R. 

4. Remove tube shields and tubes from the VHF tuner. 

5. Remove all screws mounting the VHF tuner to the 
chassis. 

6. Remove the VHF tuner from the chassis by lowering 
the UHF tuner and sliding the VHF tuner to the rear of 
the chassis while lowering it at the same time. 

To install a replacement VHF tuner, proceed as follows: 
1. Remove tube shields and tubes from the replacement 

VHF tuner. 

2. Apply a slight film of grease or vaseline to VHF tuner 
shaft. 

3. Insert replacement VHF tuner in chassis by sliding the 
VHF tuner shaft through center of the UIIF tuner shaft. 

4. Replace VHF and UHF tuner mounting screws. Before 
tightening the mounting screws, check both tuner shafts 
to be sure that they operate freely, without binding. It 
may be necessary to shift tuners sideways or lower either 
tuner from the chassis by using washers as shims for 
proper clearance so that tuners operate freely. 

5. Solder the VIIF tuner leads to connection points J, K, 
M, P and R. 

6. Insert the tubes and tube shields in the VHF tuner. 

7. Before operating set, check VHF and UHF tuners to be 
sure that all mounting screws are tight and all soldered 
connections are secure. Refer to "Installation 
and Service Adjustments". 

PRODUCTION CHANGES 

Production changes coded RUN 2 and higher are given below. The run number is stamped on the 

rear of the chassis and indicates that the particular chassis has the change described under the run 

number, as well as all changes mode prior to that time (i.e. all lower run numbers). 

At the start of production the 23E1Z and 23B1AZ chassis were stomped RUN 1, however RUN 1 

of the 23B1AZ chassis includes all the changes listed below through RUN 3. The 23C1AZ and 

23F1Z were stamped RUN 4 at the start of production, and the 23E1AZ was stamped RUN 5. 

RUN 2 (23E1Z Chassis) 

Resistor Change to Improve Horizontal Linearity 

See 23E1Z schematic for new circuit, see 
figure 53 below for original circuit. 

R442 changed from 5,600 ohms, 2 watt to 18,000 ohms, 2 
watt. R462, 5,600 ohms, 2 watt deleted. R462, 1,200 ohms, 
2 watt added across horizontal linearity coil L403. 

V406 

8 

R441 
82 

4442 
5600 
21 

R45I 
5600 
2V 

C426 
T.01 

1.041 
TO PM 

4 0, 1404 

C927 
.097 

TO PIN 10 
OF 1308 

L403 
II COR 2. 
II LIN. 

TO 
FaSt" 1401 

Figure 53. Or'ginal Screen Grid Circuit of V406 in 
23E1Z Chassis. 

94A67-1 

94465 

Figure 54. Different Types of Curvature Correcting Magnets. 

COLOR 

CODED 
POLE 

RUN 3 (23E1Z Chassis, also RUN 1 23B1AZ Chassis) 
Magnet Addition to Eliminate Pin-Cushion Effect 

Curvature correcting magnets added to top and bottom 
of deflection yoke housing to eliminate pin-cushion effect 
at top and bottom of raster. Early production sets used part 
number 94A65 magnets while part number 94A67-1 mag-
nets are currently being used. 94A67-1 magnets will be 
supplied as replacements ( see figure 54 for illustration of 
different magnets). 

RUN 4 (23B1AZ, 23C1AZ, 23E1Z 

and 23F1Z Chassis) 

Capacitor Change to Improve Horizontal Oscillator 
Stability When Switthing Channels 

C419 changed from 470 mmfd. to 330 mmfd. 

RUN 5 (23B1AZ, 23E1Z and 

23E1AZ Chassis) 

Resistor Change to Increase Width 

R449 changed from 150 ohms, 2 watt to 120 ohms, 2 
watt. 

RUN 6 (23B1AZ and 23E1AZ Chassis) 

Change to Increase Vertical Stability When 
Switching Channels 

See 23B1AZ schematic on 
page 51 and 23E1AZ sche-
matic on page 53 for new 
circuits. See figure 55 at 
right for original circuit. 

R472 changed from 4,700 
ohms to 3,300 ohms. R478 
22,000 ohms, 2 watt and 
C445, 20 mfd, filter network 
added to plate circuit of 
V401B (1/2 6SN7GT). 

4411 

TO 1068 
1 1465 

C4I2 
TO 511C 

F--.791SC#111. 
4472 . 001 
4.2e 

V4018 
SYNC [ NV 

TO 9401 

Figure 55. Original Plate 

Circuit of V4018 in 
23B1AZ and 23E1AZ 

Chassis. 

RUN 7 (23B1AZ and 23E1AZ Chassis) 

Resistor Change to Improve Horizontal Stability at 
Minimum Contrast 

R335 changed from 1,000 ohms to 330 ohms, R331 
changed from 180,000 ohms to 270.000 ohms. 

ALIGNMENT 
GENERAL 

Complete alignment consists of the following individual 
procedures and should be performed in this sequence. 

1. IF Amplifier and Trap Alignment. 

2. IF Response Curve Check. 

3. 4.5 MC Sound IF and Trap Alignment. 

4. RF and Mixer Alignment. 

5. Over-all RF and IF Response Curve Check. 

6. VHF Oscillator Adjustment. 

TEST EQUI PMENT 

To properly service this receiver, it is recommended that 
the following test equipment be available. 

Important: Many service instruments do not meet the 
requirements given below. A list of recommended equip-
ment is available from your Admiral distributor. 

Oscilloscope 

Standard oscilloscope, preferably one with wide band 
vertical deflection, vertical sensitivity at least .5 volt ( RMS) 
per inch. 

Signal (Marker) Generator 

4.5 MC frequency. 

18 to 30 MC frequency range. 

50 to 90 MC frequency range. 

170 to 225 MC frequency range. 

Must have a calibration crystal for checking dial 
accuracy. 

Sweep Generator 

The sweep generator must provide sweep frequencies 
from 18 to 30 MC, 50 to 90 MC and 170 to 225 MC. The 
sweep width must be at least 10 MC. The output must be 
adjustable with at least one-tenth of a volt maximum. The 
output impedance should be 300 ohms balanced to ground. 

A sweep generator not having constant output voltage 
over the swept range and linear sweep, will produce curves 
which are widely different from the ideal curves shown in 
the following pages. H repeated difficulty is encountered in 
obtaining these curves, the sweep generator should be 
checked. A simple check is to observe the response curve 
for a set that is in alignment. 

Before suspecting the generator, be sure the alignment 
instructions in this manual have been followed carefully. 

Vacuum Tube Voltmeter 

Preferably with low range ( 3 volt) DC zero center scale 
and a high voltage probe ( 30,000 volt range). 

ALIGNMENT TOOLS 

The following alignment tools are required. They are 
available from your Admiral distributor under the part 
numbers listed below: 

Metal alignment screwdriver part number 98A30-9. 

Non-metallic ( fiber) alignment screwdriver ( 111/q" long, 
1/8" diameter) part number 98A30-10. 

Non-metallié alignment wrench (9" long, for hexagon 
core IF slugs) part number 98A30-12. 

ALIGNMENT HINTS 

The following suggestions may be of assistance if diffi-
culty is experienced during the alignment procedure. 

Adjacent Channel Trap 

If difficulty is experienced in aligning the 27.25 MC and 
19.75 MC traps ( A7 and A8), using the method outlined 
in the alignment procedure on page 38 make trap alignment 
as follows: 
1. Connect an oscilloscope between plate of video 

amplifier V305 and chassis. 

2. Make all connections and receiver control settings as 
instructed in steps 5 and 6 of the alignment procedure II
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3. Operate the signal generator with AM ( audio) modula-
tion turned on. Full generator output may be required. 
Note: If a termination resistor is used in the generator 
output cable, increased generator output can be ob-
tained by disconnecting the terminating resistor. Con-
nect a condenser (.002 mfd. or larger) in series with 
the generator high side. 

4. Adjust A7 ( 27.25 MC trap) and A8 ( 19.75 MC trap) 
for minimum amplitude of the waveform on the oscil-
loscope. 

IF Instability 

When spot frequency aligning the IF amplifiers, the 
VTVM pointer may swing when the hand is placed too near 
the IF transformers. When viewing the IF response curve 
on an oscilloscope, the curve may change shape with hand 
capacity, especially when aligning AS (3rd IF transformer 
T303). To correct either of these conditions, the following 
alignment hints should be tried: 

1. Check the generator output leads to be certain that the 
unshielded portion ( especially the grounded lead) be as 
short as practicable. 

INSULATE 
BOTTOM WITH 
MASKING TAPE 

Figure 56. Special Tube Shield for IF Alignment and 
IF Response Curve Check. 

2. Be sure that a decoupling network is used at the video 
detector output and that the leads on the network are 
kept as short as possible. ( See figure 60). 

3. Insulate a tube shield as shown in figure 56. 

4. The use of a non-metallic alignment tool, approximately 
eight inches long, will permit adjustment without coming 
too near to the IF transformers. 

Receiver Overloading When Checking Over-all 
Response Curve 

Due to the inherent high sensitivity of these receivers, it 
is very easy to cause overloading in the third IF amplifier 
stage. In some cases, generator leakage alone is enough to 
produce a response curve on the oscilloscope. To prevent 
overloading do the following: 

1. Be certain that the generator output attenuators are set 
at a minimum. 

2. Some generators have a built-in pad in the output cable 
to be used when viewing the over-all response curve. Be 
sure that the pad in the cable is properly connected in 
the circuit. Refer to the generator instruction manual 
for details. 

3. If a pad is not built in, the 12 db pad shown in figure 
57 can be constructed and connected between the gener-
ator and the antenna terminals. 

260 08115 

GENERATOR 
OUTPUT 500 01185 

280 MIS 

500 ORS 

TO 
RECEIVER 
ANTENNA 
TERMINALS 

Figure 57. Illustration of 12 db Attenuation Pod for 
Viewing Over-all RF-IF Response Curve. 
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IF AMPLIFIER AND TRAP ALIGNMENT 
• Connect bias battery; negative to test point "T", see signed high channel, to prevent interference during 

figure 61, positive to chassis. A 4 1/2  volt ba ttery is 
required for steps 1, 2, 3, 4, 7 and 8. A 1 1/2 volt alignment. 
battery is required for steps 5 and 6. • Set the Contrast control fully to the left (counter-

clockwise). 
• Disconnect antenna. Connect a ¡umper wire across 

the antenna terminals. • Allow about 15 minutes for receiver and test equip-
ment to warm up. 

• Set Channel Selector to channel 12 or other unas- • Use lowest DC scale on VTVM. 

Step 
Signal 

Gen. Freq. 
VTVM and Signal 

Generator Connections Instructions Adjust 

1 25.3 MC VTVM high side to test point "V" through 
a decoupling filter, common to chassis. See 
figures 60 and 61. Connect generator high 
side to top of special tube shield for 616 
(V102); connect low side of generator to 
bottom part chassis. See figure 56. 

Use 41/2  volt bias battery. 
Use lowest DC scale on VTVM. 
When peaking, keep reducing generator 
output for VTVM reading of approx. 1 volt 
or less. 
Set channel switch to channel 12 or other 
unassigned high channel. 

Al, A2 and A3 for 
maximum. 

2 22.3 MC 
A4 for maximum. 

3 23.5 MC 
A5 for maximum. 

4 '21.25 MC A6 for minimum. 

5 '27.25 MC Connect Generator and VTVM same as in 
step 1. 

Use 11/2 volt bias battery. Set channel 
switch between channels to break channel 
coil contact; VTVM reading will change 
when coil contact is broken. 

A7 for minimum. 

6 •19.75 MC A8 for minimum.  

7 25.3 MC 
Connect Generator and VTVM same as in 
step 1. 

Use 41/2  volt bias battery. Set channel 
switch same as in step 1. 

Readjust Al, A2 and 
A3 for maximum. 

8 To insure correct IF alignment, make the " IF Response Cu ve Check" given below. 

IF RESPONSE CURVE CHECK 

Receiver Controls 
and Bias Battery 

Sweep 
Generator 

Marker 
G tor 

Set Channel Selector 
on channel 12 or an 
unassigned high chan-
nel. Contrast control 
fully to the left. Con• 
nect negative of 41/2  
volt bias battery to 
test point "T"; posi-
tive to chassis. 

Oscilloscope Instructions 

Connect high side to 
top of 6J6 mixer-osc. 
special tube shield. 
Connect low side to 
chassis, see figure 56. 
Set sweep frequency 
to 23MC, and sweep 
width approximately 
7MC. 

If an external marker 
generator is used, 
loosely couple high 
side to sweep gener-
ator lead on top of 
tube shield, low side 
to bottom of tube 
shield. Marker fre-
quencies indicated on 
IF Response Curve. 

Connect to test point 
"V" through a de-
coupling filter. See 
figures 60 and 61. 
Marker pips on scope 
will be more distinct 
if a condenser from 
100 mmfd to 1000 
mmfd is connected 
across the oscilloscope 
input. 

Check curve obtained against ideal re-
sponse curve in fig. 58. Note tolerances 
on curve. Keep-marker and sweep out-
puts at very minimum to prevent over-
loading. A reduction in sweep output 
should reduce response curve amplitude 
without altering the shape of the re-
sponse curve. If the curve is not within 
tolerance or the markers are not in the 
proper location on the curve, touch-up 
with IF slugs as instructed below. 
If curve changes shape with hand capac-
ity, see "Alignment Hints" 
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Figure 58. Ideal IF Response Curve. 

Figure 59. IF Response Curves, Incorrect Shape. 

If it is necessary to adjust for approximate equal peaks, care-
fully adjust slug AS ( 23.5 MC). It should not be necessary to 
turn slug more than one turn in either direction.. 

If the curve cannot be made to resemble the response curve 
shown at left, repeat all steps under "IF Amplifier and Trap 
Alignment" making sure that generator frequencies are accurate 
and adjustments are carefully made. If a satisfactory curve can-
not be obtained after repeating these steps, it may be necessary 
to change IF amplifier tubes or check for a defective circuit 
component to be sure that each stage is operating properly. 

• Before proceeding, be sure to check the signal generator used in alignment against a crystal calibrator or other frequency standard for 
absolute frequency calibration required for this operation. Also see "Adjacent Channel Trap" 

4.5 MC SOUND IF AND TRAP ALIGNMENT 

a. Connect signal generator high side to pin 1 or pin 2 c. Set Contrast control fully to the left ( counterclockwise). 

of V304 ( 12AT7) through a .01 mfd. condenser, d. Use a non-metallic alignment tool. If Ratio Det. 

connect low side to chassis. Transformer (T201) has hollow core slugs, bottom 

slug ad¡ustment A 1 1 can be made from top of 
b. Allow about 15 minutes for receiver and test equip- chassis, if you use alignment tool # 98A30-12 ob-

ment to warm up. tamable from Admiral distributor. 

Step Signal Gen. 
Freq. (MC) 

VTVM Connections Instructions Adjust 

When using a signal generator, be sure o check it against a crystal calibrator or other frequency standard for accurate 
frequency carbration at 4.5 MC. Accuracy required is within one kilocycle. 
IMPORTANT: If a signal generator and requency standard are not available, alignment can be made using a TV station 
signal. Tune in a station and follow steps 1, 2 and 3 below. If necessary use a higher scale on the VTVM. 

1 

Set to 
exactly 
4.5 MC. 

High side to 
test point "Y"; 

common to chassis. 
Use lowest DC scale on VTVM. 

A9, A10 and Al 1 for maximum (keep 
reducing generator output to keep 
VTVM at approx. 1 volt). 

2 H igh side to 
test point "Z"; 

common to chassis. 

Use zero center scale on VTVM, if 

available, 

Al2 for zero on VTVM (the correct zero 
point is located between a positive and 

a negative maximum). If Al2 was far 
off, repeat step 1. 

3 
High side to 

test point "y"; 
common to chassis. 

- 

Connect a 10 mmfd. condenser from 
plate of V305 to pin 8 of V304 

(12AT7). Use lowest DC scale on VTVM. 
Al3 for minimum. 

SIMPLIFIED ALIGNMENT 

After becoming familiar with alignment procedure, some servicemen simplify subsequent 

alignment of sets by merely using the essential alignment data given in figures 61 and 63. 

©John F. Rider 
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10,000 OHMS TO TEST 
POINT V 

TO SCOPE 
330MMFD OR VTVM 

co CHASSIS GROUND  co 

Figure 60. Decoupling Filter. 

Figure 61. Bottom View of Chassis Showing Test Point 
Con ions and IF Alignment Data. 

v< 

AIT 
INDIVIDUAL 

CHANNEL ADJ 
i=t  

AI 
25.3 MC MAX 
MIXER PLATE] 

A2 
25.3MC MAX 
INPUT 1ST IF 

AT 
27.25 MC MIN 

TRAP 

AB 
19.75 MC MIN 

TRAP 

ADJUST Me 

102 OR SIDE 

TUNER 

COOT 
,0022 

1201 
411 

206 

A6 
21.25 MC MIN 

TRAP 

6305 A3 
2.1 MELV 25.3 MC MAX 

1ST IF 

A4 
22.3MC MAX 
2ND IF 

A5 
23.5 MC MAX 

3RD IF 

1315 

• 

Al2 All A9 
(BOTTOM SLUG ( TOP SLUG) 4.5MG MAX 
4.5 MC ZERO 4.5 MC MAX SOUND 

SEC. RATIO DET. PRI RATIO DET. COUPLING 
L   J 

yV 

 A10 
4.5 MC MAX 4.5 MC MIN 
SOUND TRAP 
TAKE OFF 

Al3 

RF AND MIXER ALIGNMENT 
a. Connect negative of 41/2  volt bias battery to AGC ator to the antenna terminals. To avoid distortion of 

buss (test point " T"), positive to chassis. If it is diffi- the response curve, keep sweep generator output at 
cult to obtain a curve of sufficient amplitude, remove a minimum, marker pips just barely visible. 

battery and connect a wire jumper from test point c. Connect oscilloscope through a 10,000 ohm resistor 

"T" to chassis, to test point "W" on tuner (figure 63). Keep scope 

b. Connect sweep generator 300 ohm output to antenna leads away from chassis. 

terminals. If sweep generator does not have a built- d. Allow about 15 minutes for receiver and test equip-
in marker generator, loosely coup e a marker gener- ment to warm up. 

Step 
Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency 

Instructions 

1 

193.25 MC 
(Video Carrier) 

197.75 MC 
(Sound Carrier) 

Sweeping 
Channel 10. 

See frequency 
table below. 

Check for RF response curve below. Alternately adjust A15 and A16 (figure 63) as required 
to obtain equal peak amplitudes and symmetry consistent with proper bandwidth and 
correct marker location. 

2 

83.25 MC 
(Video Carrier) 

87.75 MC 
(Sound Carrier) 

Sweeping 
Channel 6. 

See frequency 
table below. 

Check for RF response curve below. Adjust A14 as required to obtain curve having maximum 
amplitude and flat top appearance consistent with proper bandwidth and correct marker 
location. After completing adjustment, recheck adjustment of step 1. 

3 

Set the sweep generator to sweep 
the channel to be checked. Set 
the marker generator for the cor- 
responding video carrier fre- 
quency and sound carrier fre- 
quency. 

Check each channel operating in the service area for curve shown below. In general, the 
adjustment performed in steps 1 and 2 are sufficient to give satisfactory response curves 
on all channels. However, if reasonable alignment is not obtained on a particular channel, 
(a) check to see that coils have not been intermixed, or (b) try replacing the pair of coils 
for that particular channel, or (c) repeat step 1 for a weak high channel as a compromise 
adjustment to favor the particular channel. Repeat step 2 for the weak low channel to 
favor the particular channel. If a compromise adjustment is made, other channels operating 
in the service area should be checked to make certain that they have not been appreciably 
affected. 

NI »KO SOT 
EXCEED 30% OF 
TOTAL HEIM 

-f--

MARIER, VIDEO CARRIER MARKER, SOUND CARRIER 

Full skirt of curve will not be visible unless 
generator sweep swidth extends beyond 10 MC. 

Figure 62. RF Response Curve. 

FREQUENCY TABLE 

Channel 
Number 

2 
3 
4 

6 
7 

Channel 
Freq., 
MC 

54-60 
60-66 
66-72 
76-82 
82-88 

174-180 
8 180-186 
9 186-192 

10 192.198 
11 198-204 
12 204-210 
13 210-216 

Video 
Carrier, 
MC 

55.25 
61.25 
67.25 
77.25 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Sound 
Carrier, VHF On., 
MC MC 

59.75 
65.75 
71.75 
81.75 
87.75 

179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

81 
87 
93 
103 
109 
201 
207 
213 
219 
225 
231 
237 

AI 
25.23 MC MAX 
MIXER PLATE 

417 INDIVIDUAL CHANNEL ADJ./ 

C104 
TEST -0-* 
POINT w 6J6 

Vfd2 
C107 

L103 

6BZ7 
C102 

MIXER RE AMP RF. AMP 

Al5 Al4 

Figure 63. Top of TV Tuner, Showing 
Adjustment Locations. 

Al 
ADJUSTED FROM 
TOP OR SIDE 

TUNING ROTOR 
SHOWN 

AT HALF ROTATION 

6J6 TUBE SHIELD 

Al7 
INDIVIDUAL CHANNEL 
SLUG ADJUSTMENT 

(TURRET POSITIONED TO 
ADJUST CHANNEL 7 

FLAT OF SELECTOR SHAFT CENTERED 
BETWEEN CHANNEL COILS 3AND 4 

Figure 64. Front View of TV Tuner. 

OVER-ALL RF AND IF RESPONSE CURVE CHECK 

Receiver Controls 

and Bias Battery 

Sweep 

G tor 

Marker 

Generator 
Oscilloscope 

Contrast control fully 
to the left. Channel 
Selector on channel 
12 or other unas-
signed high channel. 
Connect negative of 
41/2 volt bias battery 
to test point "T", 
positive to chassis. 

Connect to antenna 
terminals. Set gener-
ator to sweep channel 
selected. Keep gen-
erator output as low 
as possible to prevent 
overloading. See fre-
quency table on pre-
vious page. 

If an external marker 
generator is used, 
loosely couple high 
side to sweep gener-
Calif lead. Mu r keg 
frequencies are shown 
in frequency table on 
previous page. 

Connect to point "V" 
through a decoupling 
filter. See figures 60 
and 61. 

.50% 

`-•30% MAXIMUM 

DIFEERERCE Il WEIGHT OF 
SHOULD NOT WEED 30% 

•MEASURED FROM MIGNEST PEAK 

Figure 65. Ideal Over-all RF and IF Response Curve. 

Note that video carrier (marker) on the "Over-all RF-IF Re-
sponse Curve" will appear on the opposite side of the curve as 
compared to the " IF Response Curve" figure 8. This is due to 
action of the mixer tube. 

SOUND CARRIER 
MARKER 

(NAY ROT BE 
VISIBLE) 

AT LEAST 
RS% P0111 

PEAKS 

SOUND 
CARRIER 

MORE THAN 30% 

É  

CAVE MOT 111111111 TOLERANCE. CURVE CAN GENERALLY NE 
CORRECTED BY INCREASING LOW SIDE 11TH AS. 

Instructions 

Compare the response curve obtained 
against the ideal curve shown in figure 
65. If the curve is not within tolerance, 
touch up the IF slug as instructed be-
low, it should never be necessary to 
turn slugs more than one turn in either 
direction. If the curve is satisfactory 
on the channel checked, all other chan-
nels should also be satisfactory. 
IMPORTANT: When sweep output is re-
duced, response curve amplitude on 
scope should also decrease, but curve 
shape should remain the some. If curve 
shape changes, reduce sweep output 
and/or the scope gain until the shape 
does not change. 

MORE THAN 30% 

_   

SOUND 
CARRIER 

CURVE NOT WITHIN TOLERANCE CURVE CAN GENERALLY BE 
CORRECTED BY INCREASING LOW SIDE WITH A5 

Figure 66. Over-all RF and IF Response Curves, Incorrect Shape. 

VHF OSCILLATOR ADJUSTMENT USING SIGNAL GENERATOR 

It is always advisable to make VHF oscillator adjustments using a Tele-

vision Signal as instructed If a Television Signal is not available, 

VHF oscillator adjustment can be made using a crystal calibrated signal 

generator. Make adjustments as follows: 

Receiver Control Settings 

Set Channel Selector for each channel 
to be adjusted. Set "Tuning" control 
at half rotation. Turn volume control 
fully to the right (clockwise). 

Signal Generator Instructions 

Connect to antenna terminals. Set gen-
erator to exact frequency of HF oscil-
lator. See frequency table on previous 
page. Set g tor for maximum 
output. 

Connect a wire jumper from test point "W" on the 
tuner to test point "Z". See figure 61. Remove the 
ratio detector tube V202 (6A1.5). Carefully adjust 
the individual oscillator slug A17 until a whistle 
(beat) is heard in the speaker of the receiver. 
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CHASSIS 23B1AZ 
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SCHEMATIC NOTES 

0 4g 0,0, etc. indicate alignment points and alignment connections. 

Numerical symbols C), C), C), etc., on schematic indicate production changes 

covered by Run numbers. Run numbers are rubber stamped on the rear of the chassis. 
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Schematic for 23B1AZ VHF Television Chassis. 
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TV VOLTAGE DATA 
(Voltages given on schematic) 

• Contrast control turned fully clockwise. Channel Selector set 

on an unused channel. Other from controls set at approximately 
half rotation. Vert. Lin. and Height set at approximately half 
rotation. DX Range Finder control set fully to the left ( at "0" 
position I. Noise Gate control set fully to the left. 

• Antenna disconnected from set with terminals shorted. 
• Line voltage 117 volts AC. 
• 1'oltages measured with a vacuum-tube voltmeter between tube 

socket terminals and chassis, unless otherwise indicated. 
Voltages at V306 measured front top of socket with tube removed. 

• Voltages at V101 and V102 I.' HF tuner) are measured with tube 
in socket. Use an adapter or lift tube out of socket just high 
enough to allow • needle point probe to contact tube pins. 
\'oltages at pins 1 and 8 of V101 t6BZ7) must be taken as de-
scribed or no voltage reading will be obtained. 

• Voltages marked with an asterisk will vary widely with con-
trol setting. 

CAUTION 

Pulsed high voltages are present on the caps of V406 and V408 
and on the filament terminals and cap of the 1B3GT tube. NO 
ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS 
FROM THESE POINTS WITHOUT SUITABLE TEST EQUIP-
MENT. 

Picture tube 2nd anode voltage can be measured from the 2nd 
anode connector and should be taken only with a high voltage in-
strument such as a kilovoltmeter or a vacuum-tube voltmeter with a 
high voltage probe. 2nd anode voltage is approximately 19 KV. 
Proper filament voltage check of the 1B3GT tube may be made by 
observing filament brilliancy as compared with that obtained with a 
1.5 volt dry cell battery. 
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WAVEFORM DATA 
(Waveforms given on schematic/ 

Waveform taken with Contrast control set fully to the right, all 
other controls set for normal picture tin sync). DX Range Finder 
control set fully to the left tat "0- position). Warning: Incorrect 
adjustment of the DX Range Finder control will cause waveform 
distortion. Noise Gate control set fully to the left. 
Waveforms at video and sync stages obtained with transmitted 

signal input to receiver. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one-half 

of the vertical frequency) or for 7875 cycles ( which is one-half of 
the horizontal frequency) so that two pulses appear on the screen. 
The peak- to-peak voltage readings shown are subject to some varia-

tions due to response of the oscilloscope and parts tolerances. 

CAUTION 
Pulsed high voltage is present on the caps of V406. V4OT and V408. 

Do not make direct connection to these points with ordinary test 
equipment. Waveform and peak- to-peak voltage taken at cap of 

V408 using an oscilloscope with a capacitive voltage divider probe. 
Waveform at the cap of V408 can be taken by clipping or twisting 
the lead from the oscilloscope high side over the insulation on the 
cap lead. When taking the waveform this way, the shape of wave-

form will be the same but the peak-to-peak voltage will be much 
lower, depending upon the degree of coupling. 
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Schematic for 23C1AZ VHF-UHF Television Chassis. 

SCHEMATIC NOTES 

c>, g, <D, c>. etc. indicate alignment points and alignment connections. 
Numerical symbols (D, C), C), etc., on schematic indicate production changes 

covered by Run numbers. Run numbers are rubber stamped on the rear of the chassis. 
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WAVEFORM DATA 
(Waveforms given on schismatic) 

Waveform taken with Contrast control set fully to the right, all 
other controls set for normal picture lin sync). DX Range Finder 
control set fully to the left at "0" position). Warning: Incorrect 
adjustment of the DX Range Finder control will cause waveform 
distortion. Noise Gate control set fully to the left. 
Waveforms at video and sync stages obtained with transmitted 

signal input to receiver. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one-

half of the vertical frequency), or for 7875 cycles ( which is one-half 
of the horizontal frequency) so that two pulses appear on the screen. 
The peak-to-peak voltages reading shown are subject to some vari-

ations due to response of the oscilloscope and parts tolerances. 

CAUTION 
Pulsed high voltages are present on the caps of V406, V407 and 

V408. Do not make direct connection to these points with ordinary 
test equipment. Waveform and peak- to-pc- 1e voltage taken at the cap 
of V409, using an oscilloscope with a cispacitive voltage divider 
probe. Waseform at V408 can also be taken by clipping or twisting 
the lead from the oscilloscope high side over the insulation on the 
cap lead. When taking the waveform this way, the shape of wave-
form will be the sante but the peak-to-peak voltage will be much 
lower, depending upon the degree of coupling. 
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TV VOLTAGE DATA 
(Voltages given on schematic) 

• Contrast control turned fully clockwise. Low-Channel Selector 
set on an unused VHF channel. High-Channel Selector in the 
"VHF" position. Other front controls set at approximately halt 
1.011111.M. Vert. Lin. and Height set at approximately half rota-
tion. DX Range Finder control set fully to the left ( at "0" 
position). Noise Gate control net fully to the left. 

• VHF Antenna disconnected from set with terminals shorted. 
• Line voltage 117 volts AC. 
• Voltages measured with a vacuum-tube voltmeter between tube 

socket terminals and chassis, unless otherwise indicated. 
• Voltages at V101 and V102 ( VHF tuner) are measured with tube 

in socket. Use' an adapter or lift tube out of socket just high 
enough to allow a needle point probe to contact tube pins. 
Voltages at pins I and 8 of V101 ( 6BZ7) must be taken as de. 
scribed above or no voltage reading will be obtained. 

• Voltages at V306 measured from top of socket with tube removed. 
• 8+ voltage' at terminal "a" of VHF-UHF switch SI taken with 

switch in UHF position. 
• Voltages marked with an asterisk V') will vary widely with con-

trol setting. 
CAUTION 

Pulsed high voltages are present on the cap of V406 and V408 and 
on the filament terminals and cap of the 1133GT tube. NO AT-
TEMPT SHOULD BE MADE TO TAKE MEASUREMENTS FROM 
THESE POINTS WITHOUT SUITABLE TEST EQUIPMENT. 

Picture tube 2nd anode voltage can be measured from the 2nd 
anode connector and should be taken only with • high voltage instru-
ment such as a kilovoltmeter or • vacuum-tube voltmeter with a high 
voltage probe. 2nd anode voltage is approximately 19 KV. Proper 
filament voltage check of the 1B3GT tube may be made by observing 
filament brilliancy as compared with that ob ined with a 1.5 volt 
dry cell battery. 

Gl
-b

1 
3
9
V
d
 A
l
 
1
V
I
J
I
W
G
V
 

John I. Rider CHASSIS 23C 1 A Z 



CHASSIS 23E1Z 
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SCHEMATIC NOTES 

aQ. 40, etc. indicate alignment points and alignment connections. 

Numerical symbols 0, 0, C), etc., on schematic indicate production changes 
covered by Run numbers. Run numbers are rubber stamped on the rear of the chassis. 
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Schematic for 23E1Z VHF Television Chassis. 
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WAVEFORM DATA 
(Waveforms &VMS ea schematic) 

Waveform taken with Contrast control set fully Ill the right, all 
other controls set for normal picture 1 in sync). DX Range Finder 
control set fully to the left tat "0" position/. Warning/ Incorrect 
adjustment of the DX Range Finder control will cause waveform 
distortion. 

Waveforms at video and sync manes obtained with transmitted 
signal input to receiver. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one.half 

of the vertical frequency), or for 7875 cycles ( which is one•half of 
the horizontal frequency) su that two pulses appear on the screen. 
The peak•topeak voltage readings shown are subject to some varia. 

tions due to response of the oscilloscope and parts tolerances. 
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Picture tube 2nil anode voltage can be measured from the 2nd 
anode connector and should be taken only with a high voltage in• 
strument such as a k &voltmeter or a vartuaml /the voltmeter with 
a high voltage probe. 2511 anode eoltage is approximately 19 KV. 
Proper filament voltage cheek of the 1B3GT tube may be made b, 
observing filament brilliancy as compared with that obtained with • 
1.5 volt dry cell battery. 



Schematic for 23E1AZ VHF Television Chassis. 
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SCHEMATIC NOTES 
Numerical symbols (:), C), C), etc., on schematic indicate production changes 

covered by Run numbers. Run numbers are rubber stamped on the rear of the chassis. 

c),0, (:), O. etc. indicate alignment points and alignment connections. 
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WAVEFORM DATA 
(Waveforms liven ea schematic) 

Waveform taken with Contrait control set fully to the right, all 
other controls net for normal picture in sync). DX Range Finder 
control set fully to the kit lut "0" position). Warning: Incorrect 
adjustment of the DX Range Finder control will cause waveform 
distortion. Noise Gate control set fully to the left. 
Waveforms at video and sync stages obtained with transmitted 

signai inpuiitiotz.e wreceive r. 
T p 

is adjusted for 30 cycles lsshich is one-half 
of the vertical frequency), or fur 7875 cycles ( which is one-half of 
the horizontal frequency? so that two pulses appear on the screen. 
The peak-to-peak voltage readings shown are subject to some varia-

tions due to response of the oscilloscope and parts tolerances. 
CAUTION 

Pulsed high voltage is present on the caps of V406, V407 and V408. 
Do not make direct connection tu these points with ordinary test 
equipment. Waveform and peak-to-peak voltage taken at cap of 
V408 using an oscilloscope with a capacitive voltage divider probe. 
Waveform at the cap of V408 can be taken by clipping or twisting 
the lead from the oscilloscope high side over the insulation on the 
cap lead. When taking the waveform this way, the shape of wave-
form will be the same but the peak-to- peak voltage will be much 
lower, depending upon the degree of coupling. 
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TV VOLTAGE DATA 
(Voltages liven on schematic) 

• Contrast control turned fully clockwise. Channel Selector set 
on an unused channel. Other front controls set at approximately 
half rotation. Vert. Lin. and Height set at approximately half 
rotation. DX Range Finder Control net fully to the left ( at "0" 
position). Noise Gate control set fully to the left. 

• Antenna disconnected from set with terminals shorted. 
• Line voltage 117 volts AC. 
• Voltages measured with a raciiiim.lube voltmeter between tube 

socket terminals and chassis, unless otherwise indicated. 
Voltages at V306 measured from top. of socket with tube removed. 

• Voltages at V101 and V102 ( VHF tuner) are measured with tube 
in socket. Use an adapter or lift tube out of socket just high 
enough to allow • needle point probe to contact tube pins. 
Voltages at pins 1 and 8 of V101 t6BZ7) must be taken u de-
scribed or no voltage reading will be obtained. 

• Voltages marked with an asterisk •) will vary widely with con-
trol setting. 

CAUTION 
Pulsed high voltages are present on the caps of V406 and V408 

and on the filament terminals and cap of the 1B3GT tube. NO 
ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS 
FROM THESE POINTS WITHOUT SUITABLE TEST EQUIP-
MENT. 

Picture tube 2nd anode voltage can be measured from the 2nd 
anode connector and should be taken only with a high voltage in-
strument such as a kilovoltmeter or a vacuum-tube voltmeter with • 
high voltage probe. 2nd anode voltage is approximately 19 KV. 
Proper filament voltage check of the 1B3GT tube may be made by 
observing filament brilliancy as compared with that obtained with a 
1.5 volt dry cell battery. 
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CHASSIS 23 F 1 Z 

SCHEMATIC NOTES 

®, o, C), etc. indicate alignment points and alignment connections. 
Numerical symbols C), C), C), etc., on schematic indicate production changes 

covered by Run numbers. Run numbers are rubber stamped on the rear of the chassis. 
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Schematic for 23F1Z VHF-UHF Television Chassis. 
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WAVEFORM DATA 
(Waveforms given en schematic) 

Waveform taken with Contrast control set fully to the right, all 
other controls set for normal picture gin sync). DX Range Finder 
control set fully to the left ( at "0" position). Warning: Incorrect 
adjustment of the DX Range Finder control Nil' cause waveform 
distortion. 

Waveforms at video and sync stages obtained with transmitted 
signal input to receiver. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one-

half of the vertical frequency), or for 7875 cycles ( which is one-half 
of the horizontal frequency) so that two pulses appear on the screen. 
The peak-to-peak voltage readings shown are subject to some varia-

tions due to response of the oscilloscope and parts tolerances. 
CAUTION 

Pulsed high voltages are present on the caps of V406, V407 and 
V408. Do nut make direct connection to these points with ordinary 
test equipment. Waveform and peals-to.peak voltage taken at the cap 
of V408 using an oscilloscope with a capacitive voltage divider 
probe. Waveform at V408 can also be taken by clipping or twisting 
the lead from the oscilloscope high side over the insulation on the 
cap lead. When taking the waveform this way, the shape of wave-
form will be the same but the peak- to-peak voltage will be much 
lower, depending upon the degree of coupling. 
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TV VOLTAGE DATA 
(Voltages given ea schematic) 

• Contrast control turned fully clockwise. Low-Channel Selector 
set on an unused VHF channel. High-Chamtel Selector in the 
"VHF" position. Other front controls set at approximately half 
rotation. Vert. Lin. and Height set at approximately half rota-
tion. DX Range Finder control set fully to the left ( at "0" 
position). 

• VHF Antenna disconnected from set with terminals shorted. 
• Line voltage 117 volts AC. 
• Voltages measured with • vacuum-tube voltmeter between tube 

socket terminals and chassis, unless otherwise indicated. 
• Voltages at V101 and V102 I VHF tuner) are measured with tube 

in socket. t;Se an adapter or lift tube out of socket just high 
enough to allow a needle point probe to contact tube pins. 
Voltages at pins 1 and 8 of V101 ( 61127) must be taken as de-
scribed above or no voltage reading will be obtained. 

• Voltages at V306 measured from top of socket with tube removed. 
• B+ voltage at terminal "a" of VHF-UHF switch Si taken with 

switch in UHF position. 
• Voltages marked with an asterisk 1•1 will vary widely with con-

trol setting. 
CAUTION 

Pulsed high voltages are present on the cap of V406 and V408 
and on the filament terminals and cap of the 1B3GT tube. NO 
ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS 
FROM THESE POINTS WITHOUT SUITABLE TEST EQUIP-
MENT. 

Picture tube 2nd anode voltage can be measured from the 2nd 
anode connector •nd should be taken only with • high voltage in-
strument such as • kilovoltmeter or a vacuum-tube voltmeter with 
a high voltage probe. 2nd anode voltage is approximately 19 KV. 
Proper filament voltage check of the 1B3GT tube may be made by 
observing filament brilliancy as compared with that obtained with 
• 1.5 volt dry cell battery. 
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Figure 67. 8-1- Diagram of 23B1AZ, 23C1AZ, 23E1Z and 23F1Z Chassis. 

PARTS LIST 

Electrical components are numbered in different series according to their location 

on the schematic. Numbers 1-99 indicate components in the UHF tuner; 101-199, 

VHF tuner; 201-299, sound circuits; 301-399, intercarrier IF and video circuits; 

401-499, sync and deflection circuits; 501-599, power supply circuits. Order re-

placements from your Admiral distributor by part number and description. 

RESISTORS 
Sym. Description Port No. 

R1 470 ohms, 1/2  watt (23C1AZ, 23F1Z only)  60B 8471 
R2 6,200 ohms, 1/2  watt, 5% 

(23C1AZ, 23F1Z only) 
R3 1,000 ohms, 1/2  watt (23C1AZ, 

23F1Z only) 
R4 300 ohms, 'At watt, 5% 

(23C1AZ, 23F1Z only) 60B 7-301 
R5 68,000 ohms, 2 watt ( 23C1AZ, 23F1Z only)  60B 20-683 
R101 15,000 ohms, 1/2  watt 98A 45-67 
R102 47,000 ohms, 1/2  watt 98A 45-17 
R103 Not Used 
R104 1,500 ohms, 1/2  watt 94D 47-58 
R105 10,000 ohms, watt 98A 45-18 
R106 220,000 ohms, 1/2  watt 98A 45-21 
R107 10,000 ohms, 1/2  watt 98A 45-18 
R108 15,000 ohms, IA watt 98A 45-67 
R109 15,000 ohms, 'A watt 98A 45-67 

R110 100,000 ohms, 1/2 watt 94C 37-87 
R111 160,000 ohms, 1/2  watt 94D 47-59 
R112 100,000 ohms, 1/2 watt 94C 37-87 
R113 Not Used 
R114 8,200 ohms, 1/2  watt 60B 8-822 
R201 470,000 ohms, 1/2  watt 60B 8-474 
R202 120 ohms, 1/2  watt, carbon oily 60B 8-121 
R203 1,000 ohms, 1,2 watt 60B 8-102 
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Sym. Description Part No. 

11204 390 ohms, 1/2  watt 60B 8-391 
11205 10,000 ohms, 1/2  watt 60B 8-103 
11206 10,000 ohms, 1/2  watt 60B 8-103 
R207 47,000 ohms, 1/2  watt 608 8-473 
R208A 1 megohm, Volume control 1 

75B 11-22 
1120813 1,000 ohms, Contrast controlj  

(R208 includes switch S501) 
R209 4.7 megohms, 1/2  watt 60B 8-475 
tR210 470,000 ohms, 1/2  watt 60B 8-474 
R211 Not Used 

tR212 1 megohm, 1/2  watt 60B 8-105 
11213 330 ohms, 1 watt 60B 14-331 
R214 Not Used 
R215 560 ohms, 2 watt 60B 20-561 
R2161 
R217 Not Used 
R2185 
11219 1 megohm, 1/2  watt ( part of L203) 60B 8-105 
R220 Not Used 
R221 33,000 ohms, 1/2  watt 6013 8-333 
11222 100,000 ohms, 1/2  watt 60B 8-104 
11223 2 megohms, Tone control 75C 13-22 
R224 Not Used 
R225 82,000 ohms, 1/2  watt 60B 8-823 

R301 8,20Q ohms, 'A watt, 5% 60B 7-822 
R302 1,00d ohms, 1/2  watt 6013 8-102 
R303 470 ohms, 1/2  watt 60B 8471 
R304 1,000 ohms, 1/2  watt 60B 8-102 
R305 47 ohms, 1/2  watt, carbon only 60B 28-45 
R306 15,000 ohms, 'A watt, 5% 60B 7.153 
R307 330 ohms, 1/2  watt 6013 8-331 
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Figure 68. 8+ Diagram of 23E1AZ Chassis. 

Sign. Description Part Ne. 
R308 68 ohms, 1/2 watt, carbon only 60B 28-44 
R309 10,000 ohms, 1/2  watt, 5% 60B 7-103 
R3I0 330 ohms, 1/2  watt 60B 8-331 
11311 150 ohms, 1/2 watt 60B 8-151 
11312 1,000 ohms, 1/2  watt 6011 8-102 
R313/ 
R3I45 Not Used 

R315 4,700 ohms, 1/2  watt,5% 60B 7472 
R316 1,000 ohms, Contrast control See R208B 
R317 470,000 ohms, 1/2  watt 60B 8-474 
R318/ 
R3195 Not Used 

R320 18,000 ohms, 1/2  watt ¿ part of L303) 6013 8-183 
11321 10,000 ohms, 1/2  watt ( part of L304) 60B 8-103 
R322 4,700 ohms, 2 watt 60B 20-472 
'11323 15,000 ohms, 1/2  watt 60B 8-153 
R324 470,000 ohms, 1/2  watt 6011 8474 
11325 560,000 ohms, 1/2  watt 60B 8-564 
R326 100,000 ohms, 1/2  watt 60B 8.104 
R3271 

N R3285 ot Used 

°R329 270,000 ohms, 1/2  watt 60B 8-274 
R330 Not Used 

J180,000 ohms, 1/2  watt ( Run 6 and lower)  60B 8-184 
1270,000 ohms, 1/2  watt ( Run 7 and higher)  608 8-274 

11332 6,800 ohms, 1/2  watt 60B 8-682 
R333 150,000 ohms, V. watt 60B 8-154 
R334 Not Used 

1270 ohms, 1/2  watt ( 23E1Z only)  60B 8-271 
R335 11,000 ohms, 1/2  watt ( Run 6 and lower) 60B 8-102 

1330 ohms, 1! watt ( Run 7 and higher)  60B 8.331 
R336 Not Used 
11337 5150,000 ohms, 1/2  watt ( 23E1AZ only) 60B 8-154 

1100,000 ohms, 1/2  watt 60B 8-104 
R338 Not Used 

518,000 ohms, 1 watt ( 23B1AZ only) 60B 14-183 
115,000 ohms, 1 watt 60B 14.153 

R340 Not Used 
R341 4,700 ohms, 1/1 watt ( part of L301) 60B 8472 
R342 5 megohms, DX Range Finder control 75C 1-54 
11343 100,000 ohms, Brightness control 75C 13-25 
R344 Not Used 
R345 27,000 ohm,, watt 60B 8-273 

R331 

R339 

Sym. Description 
R346 6,200 ohms, "4 watt, 5% 
R3471 

Not Used 
R3485 

Part No. 
 608 7-622 

R349 100,000 ohms, 'A watt (23E1AZ only) 60B 8-104 
11350 515 megohms, 1/2  watt ( 23E1AZ only) 60B 8-156 

122 megohms, 1/2  watt 60B 8-226 

11351 52.7 megohms, 'A watt (23E1AZ only) 60B 8-275 
1430,000 ohms, 1/2  watt, 5%.. 60B 7-434 

51.5 megohms, 'A watt (23E1AZ only) 60B 8-155 
R352 147,000 ohms, 1/2  watt 6013 8473 

§R401 22,000 ohms, 'A watt 60B 8-223 
§R402 8,200 ohms, 1/2  watt 60B 8-822 
§41403 8,200 ohms, 1/2  watt 60B 8-822 

51 megohm, 'A watt (23E1Z, 23F1Z only)  60B 8-105 
R404 1820,000 ohms, 1/2  watt 60B 8-824 
R405A 1.5 megohms, Vert. control 
R40513 25,000 ohms, Horiz. Hold controlj 

R406 1.8 megohms, 1/2  watt 
R407 Not Used 
R408 2.5 megohms, Height control 75C 20-1 
R409 3.3 megohms, 1/2  watt 60B 8-335 
R410 3,000 ohms, Vert. Lin. control 75C 13-18 
11411 220 ohms, 1 watt 60B 14-221 
R412 560 ohms, 1/2  watt ( part of T403) 60B 8-561 
R4I3 560 ohms, 1/2  watt ( part of T403) 60B 8-561 
R414 2.2 megohms, 1/2  watt (23E1Z, 23F1Z only)  60B 8-225 
R415 470 ohms, 2 watt 60B 20471 

11416 2.2 megohms, % watt (23E1Z, 23F1Z only)  60B 8-225 
R417 18,000 ohms, 'A watt (23E1Z, 23F1Z only)  60B 8-183 
R418 33,000 ohms, 1/2  watt (23E1Z, 23F1Z only)  60B 8,333 
11419 2,200-ohms, 1/2  watt ( 23E1Z, 23F1Z only)  60B 8-222 
11420 27,000 Ants, 1/2  watt (23E1Z, 23F1Z only)  60B 8-273 
11421 8.2 megohms, 1/2  watt (23E1Z, 23F1Z only)  60B 8-825 
R422 91,000 ohms, 1 watt, 5% 6013 13-913 
11423 1,000 ohms, 1/2  watt (23E1Z, 23F1Z only)  60B 8-102 
R424 2,200 ohms, 1/2  watt (23E1Z, 23F1Z only)  60B 8-222 
11425 91,000 ohms, 1 watt, 5% 60B 13-913 
11426 100,000 ohms, 1/2  watt, 5% 60B 7-104 
11427 100.000 ohms. 'A watt. 5% 60B 7-104 
R428 470,000 ohms, 1/2  watt 60B 8474 
11429 4.7 megohms, 1/2  watt 60B 8475 
11430 100,000 ohms, 2 watt 60B 20-104 
R431 5,600 ohms, 1/2  watt ( part of L401) 60B 8-562 
11432 1,500 ohms, 1/2  watt 60B 8-152 
11433 120,000 ohms, 1/2  watt 608 8-124 
11434 Not Used 

52,700 ohms, watt (23E1AZ only) 60B 20-272 
11435 13,300 ohms, 2 watt 60B 20-332 
11436 100,000 ohms, 1/2  watt 60B 8-104 

R437 470,000 ohms, 1/2  watt 60B 8474 
R438 5,600 ohms, 1/2  watt 60B 8-562 
R439 68 ohms, 1/2  watt, carbon only 60B 28-44 

11440 5150 ohms, 2 watt ( Run 4 and lower) 60B 20-151 
1120 ohms, 2 watt ( Run 5 and higher) 60B 20-121 

R441 82 ohms, 1/2 watt, carbon only 60B 28-31 
11442 518,000 ohms, 2 watt ( Run 2 and higher)  60B 20-183 

15,600 ohms, 2 watt ( Run 1 only) 60B 20-562 
R443 1.8 ohms, 1/2 watt, carbon only 60B 28-46 
R444 220,000 ohms, 1/2  watt 60B 8-224 
R445 1,000 ohms, 1/2  watt ( part of T403) *  60B 8-102 
R446 Not Used 
R447 150,000 ohms, Horiz. Drive control 75C 20-3 
R448 Not Used 
R449 1,200 ohms, 2 watt 60B 20-122 
11450 Not Used 
R451 5,600 ohms, 2 watt ( Run 1 only) 

(Not used Run 2 and higher) 
R452A 7,500 ohms' 
R452B 7,500 ohms5 Focus (not used 23E1AZ)  75B 16-2 

114531 
R454}. Not Used 
R4555 

R456 390,000 ohms, 1/2  watt 60B 8-394 
R457 1.8 megohms, 1/2  watt 60B 8-185 
R4581 
R4595 Not Used 

R460 12,000 ohms, 5 watt, 5% (23C1AZ, 
23F1Z only)  61A 1-27 

11461 10 ohms, 1/2 watt ( 23C1AZ, 23F1Z only)  60B 8-100 
R462 1,200 ohms, 2 watt ( Run 2 and higher)  60B 20-122 

(Not used Run 1) 

75B 17-2 
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CHASSIS 23B1AZ, 23C1AZ, 23E1Z, 23E1AZ, 23F1Z 

Slits. Description 

R463 3.3 megohms, 'AI watt (23B1AZ, 
23C1AZ, 23E1AZ only)  6011 8-335 

R464 47,000 ohms, 'h  watt (23B1AZ, 
23C1AZ, 23E1AZ only) 60B 8-473 

R465 470,000 ohms, watt (23B1AZ, 
23C1AZ, 23E1AZ only)  60B 8-474 

R466 5 megohms, Noise Gate control (23B1AZ, 
23C1AZ, 23E1AZ only) 75C 1-54 

R467 56,000 ohms, % watt (23B1AZ, 
23C1AZ, 23E1AZ only) 60B 8-563 

R468 33,000 ohms, 1 watt (23B1AZ, 
23C1AZ, 23E1AZ only) 60B 14-333 

R469 220,000 ohms, 1/2  watt (23B1AZ, 
23C1AZ, 23E1AZ only) 60B 8-224 

R470 4.7 megohms, 1/2 watt (23B1AZ, 
23C1AZ, 23E1AZ only) 60B 8-475 

R471 2,700 ohms, V2 watt (23B1AZ, 
23C1AZ, 23E1AZ only) 60B 8-272 

$4,700 ohms, 3e2 watt ( Run 5 and lower)  60B 8-472 
13,300 ohms, watt ( Run 6 and higher)  60B 8-332 

(23B1AZ, 23C1AZ, 23E1AZ only) 

R473 2.2 megohms, % watt (23B1AZ, 
23C1AZ, 23E1AZ only) 60B 8-225 

R474 2,200 ohms, 1/2 watt (23B1AZ, 
23C1AZ, 23E1AZ only) 608 8-222 

R475 675 ohms, Focus control ( 23E1AZ only)  75C 13-31 
R4761 
R4775 Not Used 

R478 22,000 ohms, 2 watt ( Run 6 and higher)  60B 20-223 

(Not used Run 5 and lower) 

(Not used in 23E1Z, 23F1Z) 

R501 270,000 ohms, 1 watt 60B 14-274 
R502 3,000 ohms, 15 watt (23E1AZ only) 61A 3-14 
R503 4,250 ohms, 10 watt ( 23E1AZ only) 61A 17-4 

R472 

CAPACITORS 

Part No. 

Cl 100 mmfd, 150 volts, mica 
(23C1AZ, 23F1Z only) 65A 25-2 

C2 .68 mmfd, 600 volts, ceramic, NPO 
temp. coeff. (23C1AZ, 23F1Z only) 65A 19-1 

C3 100 mmfd, 150 volts, mica 
(23C1AZ, 23F1Z only) 65A 25-2 

C4 100 mmfd, 150 volts, mica 
(23C1AZ, 23F1Z only) 65A 25-2 

C5 500 mmfd, 500 volts: silver mica 
button ( 23C1AZ, 23F1Z only) 65B 24-1 

C6 .001 mfd, 500 volts, ceramic feed-
thru ( 23C1AZ, 23F1Z only) 65A 26.1 

C7 470 mmfd, 600 volts, ceramic disc 
(23C1AZ, 23F1Z only) 65C 10-12 

C8 470 mmfd, 600 volts, ceramic disc 
(23C1AZ, 23F1Z only) 65C 10-12 

C9 500 mmfd, 500 volts, silver mica 
button ( 23C1AZ, 23F1Z only) 65B 24-1 

C101 Not Used 
C102 3 to 9 mmfd, ceramic trimmer 98A 45-96 
C103 .001 mfd, min. ceramic 98A 45-24 
C104 .5 to 3 mmfd, ceramic trimmer 98A 45.23 
C105 47 mmfd, ceramic N1400 temp. coeff.  94D 47-50 
C106 47 mmfd, ceramic N1400 temp. coeff.  94D 47.50 
C107 .5 to 3 mmfd, ceramic trimmer 98A 45-23 
C108 10 mmfd, 3%, ceramic NPO temp. coeff. 94D 47-51 
C109 5 mmfd, 5%, ceramic N750 temp. coeff.  94D 47.52 
C110 Not Used 
C111 Tuning Rotor  98A 45-92 
C112 6.8 mmfd, 3%, ceramic NPO temp. coeff.  94D 47-53 
C113 Not Used 
C114 .001 mfd, min. ceramic 98A 45-24 
C115 800 mmfd, min. ceramic, feed-thru 94C 37-90 

C116 800 mmfd, min. ceramic, disc 94C 37-91 
C117 800 mmfd, min. ceramic, feed-thru 944 37-90 
C118 800 mmfd, min. ceramic, feed-thru 94C 37-90 
C119 800 mmfd, min. ceramic, feed-thru 94C 37-90 
C120 3 mmfd, 3%, ceramic 941) 47-54 

Spin. Description Part No. 

C1211 
C1221 
C123 Niot Used 

C124  

C125 1.5 iipmfd, ceramic 941) 46-84 

C201 6.8 mmfd, ceramic, N330 temp. coeff.  65C 6-71 
C202 39 mmfd, ceramic, NPO temp. coeff.  65C 6-88 
C203 .005 mfd, 450 volts, ceramic 65C 10.1 
C204 180 mmfd, 5%, ceramic, NO30 temp. coeff. 65C 6-59 
C205 500 mmfd, 500 volts, ceramic 65C 6-6 
C206 4 mfd, 50 volts, electrolytic 67A 4-9 
C207 .0022 mfd, 600 volts, paper MB 9-17 
C208 .047 mfd, 200 volts, paper 64B 9-41 
C209 01 mfd, 450 volts, ceramic 65C 10-3 
C210 50 mmfd, 500 volts, ceramic 65C 6-4 
C211 Not Used 
tC212 .01 mfd, 400 volts, paper 64B 5-25 
C213A 20 mfd, 25 vols1 
C213B 10 mfd, 450 volts electrolytic   671) 15-19 
C213C 10 mfd, 25 voltsj 
C214 .005 mfd, 1,000 volts, ceramic 65C 10-14 
C215 100 mmfd, 500 volts, ceramic 65C 6-3 
C216 .005 mfd, 450 volts, ceramic 65C 10-1 
C217 .0022 mfd, 600 volts, paper 64B 9-17 
C218 .001 mfd, 200 volts, paper 64B 9-9 
C2I9 39 mmfd, ceramic NPO temp. coeff.  65C 6-88 

C301 .001 mfd, 500 volts, ceramic 65C 641 

CC33°022BA ..000°1155 mmffdd„1 65A 172 450 volts, dual ceramic  

C303A .004 mfd, 
C303B .004 mfd, j 450 volts, dual ceramic 65A 17-1 

C304 .005 mfd, 450 volts, ceramic 65C 10-1 
C305 Not Used 
C306 .01 mfd, 400 volts, paper (not 

in 23E1AZ)  MB 9-32 
C307A 20 mfd, 250 volts 
C307B 80 mfd, 400 volts 
C307C 60 mfd, 450 volts 
C307A 20 mfd, 400 volts 
C307B 40 mfd, 400 volts electrolytic 
C307C 60 mfd, 450 volts (23E1AZ only)  671) 15-35 
C307D 20 mfd, 400 volts 
C308 .047 mfd, 400 vol s, paper MB 9-28 
C309 .1 mfd, 400 volts, paper MB 9-26 
C310 Not Used 
C311 .005 mfd, 450 volts, ceramic 65C 10-1 
C312/ 
C3135 
C3I4 120 mmfd, 500 volts, ceramic 65C 6-66 
•C315 150 mmfd, mica 65B 21-151 
C316 .001 mfd, 600 volts, paper 64B 9-19 
C317 .47 mfd, 100 volts, paper 64A 10-51 
C318 .1 mfd, 400 volts, paper MB 9-26 
C319 .1 mfd, 400 volts, paper 64B 9-26 
C320 .005 mfd, 450 volts, ceramic 65C 10-1 • 
C321 Not Used 
C322 6.8 mmfd, N330 temp. coeff.  65C 6-71 
C323 .47 mfd, 100 volts, paper MA 10-51 
C324 22 mmfd, 500 volts, 5%, ceramic, 

NPO temp. coeff. ( part of L310) 65C 6-47 
C325 Not Used 
C326 6.8 mmfd, 500 volts, ceramic 65C 6-82 
C327 3.3 mmfd, 500 volts, -±.25 mmfd, cer., 

NPO temp. coeff. ( part of 1.310) 65C 6-89 
C3281 
C3291 
C330 /- Not Used 
C3311 
C332.1 

C333 51 mmfd, 5%, ceramic. NO80 temp. coeff.  Part of M301 
C334 10 mmfd, ceramic, NPO temp. coeff.   Part of M301 
C335 .001 mfd, ceramic Part of M301 
C336 24 mmfd, 3%, ceramic, N080 temp. coeff.   Part al M301 
C337 .005 mid. 450 volts, ceramic 65C 10-1 

4C401 .002 mfd, 600 volts, paper 64B 5-14 
4C402 .005 mfd, 600 volts, paper 64B 5-12 

Not Used 

used 

electrolytic ( not used 
in 23E1AZ)  67D 15-26 

t May be part of couplate 63C6-5. Replace with new couplate or individual components. 

May be part of couplate 63C6-4. Replace with new couplate or individual components. 

May be part of couplate 63C6-2. Replace with new couplate or individual components. 

C501 

C502 

C503 

C504 

Syrn. Description 

4C403 .005 mfd, 600 volts, paper 64B 5-12 
C404 0047 mfd, 300 volts, mica 658 21472 
C405 .1 mfd, 600 volts, paper 64B 9-57 
C406 .047 mfd, 600 volts, paper 64B 9-9 

C407A 150 mfd, 50 volts 
C407B 40 mfd, 400 volts electrolytic ( not used 
C407C 10 mfd, 250 volts in 23E1AZ)  67D 15.25 
C407D 120 mfd, 250 volts 
C407A 150 mfd, 50 volts' 
C40713 40 mfd, 400 volts electrolytic 
C407C 10 mfd, 400 volts (23E1AZ only)  67D 15-34 
C407D 80 mfd, 450 volts, 

C408 Not Used 
C409 .022 mfd, 400 volts, paper 

(23E1Z, 23F1Z only) 64B 
C410 .01 mfd, 450 volts, ceramic 65C 
C411 330 mmfd, 500 volts, mica 65B 

C412 .001 mfd, 500 volts. mica 65B 
C413 .001 mfd, 500 volts, mica 65B 
C414 .1 mfd, 600 volts, paper MB 
C415 .0047 mfd, 600 volts, paper  

C416 .047 mfd, 400 volts, paper MB 
C417 .0022 mfd, 600 volts, paper 
C418 .0039 mfd, 5%, silver mica 

C419 

 64B 
(part of L401)  65B 

9-30 
10-3 
21-331 

1470 mmfd, 500 volts, mica ( Run 3 
and lower)  65B 21471 

330 mmfd, 500 volts, mica ( Run 4 
and higher)    65B 21-331 

C420 270 mmfd, 500 volts, mica 658 21-271 
C421 .01 mfd, 600 volts, paper MB 9-13 
C4221 

Not Used C4235 
C424 Electrolytic  See C213C 
C425 .047 mfd, 600 volts, paper MB 9-9 
C426 .01 mfd, 600 volts, paper MB 9-13 
C427 .047 mfd, 600 volts, paper 64A 2-14 

C428 .047 mfd, 600 volts, paper 64A 114 
C429 Not Used 
C430 140 mmfd, 5%, 1,500 volts, mica 

(part of 1403) 65B 1.74 
C4311 
C4321 
C43.3i Not Used 
C4341 
C4355 
C436 150 mmfd, 3,000 volts, ceramic 65C 10-10 
C437 
C438} Not Used 
C439 
C440 .1 mfd, 600 volts, paper MB 9-57 
C441 Not Used 
C442 20 mfd, 475 volts, elect. ( 23C1AZ, 

23F1Z only)  67A 25-1 
C443 30 mmfd, 500 V., 5%; cer., NPO temp. 

coeff. ( not used in 23E1Z, 23F1Z) 65C 6-52 
C444 .22 mfd, 400 volts, paper ( not used 

in 23E1Z, 23F1Z)  MB 9-24 
C445 20 mfd, 475 volts, electrolytic 

(Run 6 and higher) 67A 25-1 
(Not used Run 5 and lower) 
(Not used in 23E1Z, 23F1Z) 

Electrolytic ( all chassis)  See C307C 
glectrolytic ( 23E1AZ only)  See C407D 
1Electrolytic ( other chassis)    See C307B 
JElectrolytic (23E1AZ only)  See C307B 
1Electrolytic  ( other chassis)  See C407D 
5Electrolytic ( 23E1AZ only)  See C3°71) 
1Not used in 23B1AZ, 23C1AZ, 23E1Z, 23F1Z  

COILS, TRANSFORMERS 

Li RF Choke ( gray dot)  73A 64 
1,2 RF Choke ( red dot)  73A 6.3 
L3 RF Choke ( gray dot)  73A 6-4 
L4 RF Choke ( red dot)  73A 6-3 
L5 RF Choke ( red dot)  73A 6-3 
1.6 RF Choke ( mounted on top of tuner) 73A 2-5 

Port No. Sym. Description Part No. 
L101 Antenna Coil ( Stamped 2Q, 3Q, etc.) 

for Channel #2 941) 46-52 
for Channel #3 94D 46-53 
for Channel #4 94D 46.54 
for Channel #5 941) 46-55 
for Channel #6 941) 46-56 
for Channel #7 94D 46.57 
for Channel #8 94D 46-58 
for Channel #9 941) 46-59 
for Channel # 10 941) 46-60 
for Channel # 11 941) 46-61 
for Channel # 12 941) 46-62 
for Channel # 13 94D 46-63 

L102 Mixer--Osc. Coil (Stamped 2Q, 3Q, etc.) 
for Channel #2 94D 46-72 
for Channel #3 94D 46-73 
for Channel 49.4 941) 46-74 
for Channel #5 941) 46-75 

21-102 for Channel #6 94D 46-76 
21-102 for Channel #7 941) 46-77 
9-57 for Channel #8 94D 46.78 

MB 9-15 for Channel #9 94D 46-79 
9-28 for Channel # 10 941) 46.80 
9-17 for Channel # 11 94D 46-81 
1-63 for Channel # 12 94D 46-82 

for Channel # 13 94D 46-83, 

For 
94D 61-1 
TV Tuner 

only 

L103 Mixer Plate Coil  98A 45-77 
L104 Heater RF Choke   98A 45-13 
L105 Heater RF Choke   
LL1106 94C 37-89 071 Peaking Coil  98A 45-14 

L1085 Not Used  

L109 Mixer Plate Choke  

L201 Sound Take-off Coil   
L202 Sound Coupling Coil 
L203 Sound Peaking Coil 

L301 Video Peaking Coil (wound on R341) 
1.302 Video Peaking Coil 
1.303 Video Peaking Coil 
L304 Video Peaking Coil 
L305 Heater RF Choke  
L3061 
L3075 

1.308 Coil, 4.5 MC Trap 72B 99-10 
L309 Coil, 1st IF Input 72B 109-1 
1.310 Coil, 2125 MC Trap ( includes C327, 

C324 and R345) 72C 96-30 

1.311 Coil, 19.75 MC Trap 
1.312 Coil, Peaking  Part of M301 
L313 Coil, 27.25 MC Trap 

L401 Horizontal Lock Coil ( includes C418, R431)  94B 17 
L402 Width Coil  94A 49-3 
1.403 Horizontal Linearity Coil 94A 50-2 
1.404 Focus Coil 

for 24TP4/24CP4A picture tube 
(23E1Z, 23F1Z)  69D 117-15 

for 24TP4/24CP4A picture tube 
(23E1AZ)  69D 117-14 

for 27RP4 picture tube 69D 117-13 

1.501 Filter Choke  74A 12 
L502 Filter Choke  74B 18-8 

Il UHF Tuner Output Transformer 72A 112-2 

T201 Ratio Detector Transformer 72B 68-2 
T202 Audio Output Transformer 79B 49-2 

1301 1st IF Transformer ( includes R306) 72C 96-29 
T302 2nd IF Transformer ( includes R309) 721) 111-1 
T303 3rd IF Transformer 72B 113-1 

1401 Vert. Blocking Osc. Transformer 79A 18-5 
T402 Vert Output Transformer  79B 43-2 
1403 Deflection Yoke ( includes R412, R413, 

R445, C430) 
for 24TP4/24CP4A picture tube  941) 74-2 
for 27RP4 pic. tube ( includes plug) 94D 74.1 

T404 Horizontal Output Transformer 791) 48-1 

1501 JPower Transformer ( 23E1AZ only)  80C 35-5 
1Power Transformer ( all other chassis)  80C 394 

94D 46-86 

72B 99-10 
 72B 99-11 

73A 5-2 

73A 5-15 
73A 5-7 

(wound on R320) 73A 5-14 
(wound on R321) 73A 11-1 

73A 24 

Not Used 

Speaker. 10" PM  788 88-21 
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TOME e vERTICRL 

BRIGHTNESS CONTRAST 

•,To. 

 'NCHANNEL TUNING SLUG ADJUSTMENT 

Figure 1. Control Panel in 20D2; CHANNEL Knob Removed. 

Ii 

BRIGHTNESS 

NTA 

CHANNEL TUNING' SLUG ADJUSTMENT 
Figure 2. Control Panel in 20A2 and 20A2Z; 

CHANNEL Knob Removed. 

SPECIFICATIONS 

Picture Tube 

Direct View Electromagnetic. See Model Identifica-
tion Chart for different picture tubes used. 

Operating Voltage 

110-120 volts. 60 cycles, AC. 

Wattage 

195 watts for all models. 

zwid Linz 

300-ohm balanced ( between antenna terminals). 

Note that 72 ohm coaxial cable may be used by connect. 
ing the outer conductor to the chassis and the inner conduc-
tor to either antenna terminal. In weak signal areas, the 
use of coaxial cable should be avoided. 

Antenna 

All models equipped with a built-in TV antenna. TV-
Radio models equipped with a built-in radio antenna. 

Intermediate Frequencies 

Video 25.75 MC. Sound 21.25 MC. 

Intercarrier Sound 4.5 MC. 

Radio 455 KC. ( TV-Radio models). 

Fuse Location 

The horizontal output circuit is fused with a 3/8 amp., 
250 volt fuse, part number 84A4-3. The fuse is located at 
the rear of the high voltage compartment. 

Record Changer 

The model RC600 record changer is used in combination 
models. The changer model number is on the top rear of 
the changer pan and also on the changer model label on the 
underside of the changer. 

For complete service data on the RC600 record changer, 
refer to Service Manual No. S454. 

V101 

V102 

V201 

V202 

V203 

V204 

V301 

V302 

V303 

V304 

V305 

V306 

V401 

V402 

V403 

V404 

V405 

V406 

V407 

V501 

*V701 

*V702 

TUBE COMPLEMENT 

6BZ7 

616 

6AU6 

6AL5 

6AV6 

t6T6G or 6AS5 

6036 

6CB6 

6U8 

6AL5 

12BY7 

12AU7 

654 

6A15 

65N7GT 

6131:16GT 

1B3GT 

6AX4GT 

5U4G 

6BE6 

6BA6 

RF Amplifier 

Oscillator and Mixer 

Sound IF Amplifier 

Ratio Detector 

(AM Detector, AVC, 
Sound Amplifier in 
combination sets 
Sound Amplifier in TV 
jonly sets 

Sound Output 

1st IF Amplifier 

2nd IF Amplifier 

Ord IF Amplifier 
Sync. Inv. 

(Video Detector, 
JIGC 

Video Amplifier 

Picture Tube 

(Sync Separator, 
tVertical Oscillator 

Vertical Output 

Hor. Sync. Disc. 

Horizontal Oscillator 

Horizontal Output 

H. V. Rectifier 

Damper 

Rectifier 

Converter (AM Radio) 

IF Amplifier (AM Radio) 

t 6Y6G tube used in combination sets. 6ASS tube used in TV only 
sets. 

4 See "Model Identification Chart" on front page for different 
picture tubes used. 

* V701 and V702 used in combination sets only. 

PICTURE POSITIONING LEVER H 
MOVES SIDEWAYS OR 

UP AND DOWN 

ION TRAP 

FOCUS 
ADJUSTME 

FUSE 

WIDTH 

VERT. LIN. 

HORIZ. LIN. 

HORIZ. DRIVE HEIGHT 

HORIZ. LOCK DX RANGE FINDER 

Figure 3. 20A2 and 20A2Z Chassis View Showing 
Rear Adjustment Locations. 

PICTURE POSITIONING LEVER 
MOVES SIDEWAYS OR 

UP AND DOWN 

ION TRAP 

FOCUS 
ADJUSTMENT 

FUSE 

WIDTH 

VERT. LIN. 

HORIZ. LIN. 

HORIZ. DRIVE HEIGHT 

HORIZ. LOCK DX RANGE FINDER 

PHONO 
INPUT 
JACK 

PHONO MOTOR 
SOCKET 

Figure 4. 20D2 Chassis View Showing 
Rear Adjustment Locations. 
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CHASSIS 20A2, 20A2Z, 20D2 

HORIZONTAL OSCILLATOR & DRIVE ADJ. 

If the Horizontal Drive control ( on rear of set) is not 
properly adjusted, it may be difficult to obtain sufficient 
picture width and brightness. 

When switching channels, the Horizontal control ( on 
front panel) should keep the picture in horizontal sync 
through at least three fourths of its range. If the picture 
does not remain in horizontal sync, then adjust the rear 
panel controls as follows: 

a. Allow the receiver to warm up for a few minutes. Tune 
in a station, set the Brightness control at a lower than 
average setting. Turn Contrast control fully to the left. 
Important: Before proceeding, be sure that the DX 
Range Finder control ( AGC) is adjusted according to 
the instructions given in this manual 

b. Turn the Horizontal control ( front panel) completely 
to the left. Turn the Horiz. Drive control fully to the 
right. 

c. Turn the Horiz. Lock adjustment to the right until the 
picture falls out of sync. If the picture cannot be made 
to fall out of sync, momentarily interrupt the signal by 
switching the Channel control off channel and then 
back on. 

d. With the picture out of sync, turn the Horiz. Lock 

adjustment slowly to the left until the picture just falls 
in sync. 

e. Turn the Channel con-
trol to an unused chan-
nel. If a white vertical 
line(s) appears near 
the center of the screen, 
slowly turn the Horiz. 
Drive control to the 
left until the line(s) 
just disappears. 

f. If, in step "e", the 
Horiz. Drive control 
required readjustment, tune in a station and repeat steps 
"c" and "d" to be sure of proper Horizontal Oscillator 
adj ustment. 

Adjustment should now be satisfactory. However, check 
adjustment by slowly 
rotating the Horizon-
tal control in either 
direction while inter-
rupting the television 
signal by switching the 
Channel control off 
channel and then back 
on. The picture should 
automatically fall in 
sync through at least 
half of the range of the 
Horizontal control. If necessary, repeat the above step. 

h. Do not use the Horiz. Drive control to obtain cor-
rect width or linearity. If necessary, make Width and 
Horizontal Linearity adjustments. 

g. 

FUSE 
11401 

SPEAKER FIELD 
OR PRO 

CHOKE 1501 c oRAI) 
STOIC 

TO PIN 8 
0501 
I5U4G) 

Figure 5. Simplified Diagram Showing 8+ Distribution in 
20D2 Chassis. 

SPEAKER FIELD 
OR 

CHOKE 1501 ,F0USE 
4 , 

TO PINS 
0501 
(5U4C) 

Figure 6. Simplified Diagram Showing 8+ Distribution in 
20A2 and 20A2Z Chassis. 

TELEVISION ALIGNMENT PROCEDURE 
GENERAL 

Complete alignment consists of the following individual 
procedures and should be performed in this sequence. 

a. 

b. 

c. 

d. 

e. 

f. 

IF Amplifier and Trap Alignment. 

IF Response Curve Check. 
4.5 MC Sound IF and Trap Alignment. 

RF and Mixer Alignment. 

Over-all RF and IF Response Curve Check. 

HF Oscillator Adjustment. 

TEST EQUIPMENT 

To properly service this receiver, it is recommended that 
the following test equipment be available. 

IMPORTANT: Many service instruments do not meet 
the requirements given below. A list of recommended equip-
ment is available from Admiral distributon 

Oscilloscope 

Standard oscilloscope, preferably one with a wide band 
vertical deflection, vertical sensitivity at least .5 volt ( RMS) 
per inch. 

Signal (Marker) Generator 

4.5 MC frequency. 

18 to 30 MC frequency 

50 to 90 MC frequency 

170 to 225 MC frequency 

Must have a built-in calibration crystal for checking dial 
accuracy. 

range. 

range. 

range. 

Sweep Generator 
Sweep generator must provide sweep frequencies from 

18 to 30 MC range: 

50 to 90 MC range: 

170 to 225 MC range: 

Output: adjustable; at least one-tenth volt maximum. 

Output impedance: 300 ohms balanced to ground. 

A sweep generator not having constant output voltage over 
the swept range and linear sweep, will produce curves which 
are widely different from the ideal curves shown in the fol-
lowing pages. If repeated difficulty is encountered in ob-
taining these curves, the sweep generator should be checked. 
A simple check is to observe the response curve for a set that 
is in alignment. 

Before suspecting the generator, be sure the alignment 
instructions in this manual have been followed carefully. 

with at least 

10 MC•sweep width. 

Vacuum-Tube Voltmeter 

Preferably with low range ( 3 volt) DC zero center scale 
and a high voltage probe ( 30,000 volt range). 

ALIGNMENT TOOLS 

The following alignment tools are required. They can be 
obtained from the Admiral distributor under the part num-
bers listed below: 

Metal alignment screwdriver, part number 98A30-9. Non-
metallic (fiber) alignment screwdriver ( 111/2 " long, 1/8" 
diameter), part number 98A30-10. 

Non-metallic alignment wrench ( 9" long, for hexagon 
core IF slugs), part number 98A30-12. 

TO GENERATOR 
HIGH SIDE SIDE 

TO GENERATOR 
LOW SIDE 

FOUR 
10K RESISTORS 

EQUALLY SPACED 

4187 

4" GAP 

Figure 7. Special Tube Shield for 
IF Alignment and IF Response Curve Check. 

280 ONUS 

GENERATOR 
OUTPUT 500 OHMS 500 0H115 

TO 
RECEIVER 
ANTENNA 
TERMINALS 

280 01015 

Figure 8. Illustration of 12 db Attenuation 
Pad for Viewing Over-all RF-IF 

Response Curve. 

A13 
HF OSO. \RF AMP. RF AMP. MIXER ADJ. 

1--r" 0101 0104 0196 

6805 6J6 
OR 

68Z7 

0 

A5 23.1 MC MAX. MIXER PLATE 
Figure 9. Top View of TV Tuner 
Showing Adjustment Locations. 
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IMPORTANT ALIGNMENT HINTS 
The following suggestions should be performed if difficulty is 

experienced during the alignment procedure. 
1. IF CIRCUIT INSTABILITY: When spot frequency aligning 
the IF amplifiers, the VTVM pointer may swing when the hand is 
placed too near the IF transformers. When viewing the IF re-
sponse curve on an oscilloscope, the curve may change shape with 
hand capacity, especially when aligning A2 (3rd IF transformer 
T303). To correct either of these conditions, the following align-
ment hints should be tried: 

(a) Check the generator output leads to be certain that the 
unshielded portion ( especially the grounded lead) be as short as 
practicable. 

(b) Be sure that a decoupling network is used at the video 
detector output and that the leads on the network are kept as Step 
short as possible ( see figure 10). 

(c) Construct a special tube shield as shown in figure 7. This 
is made from an ordinary tube shield and four 10,000 ohm re-
sistors. Keep the spacing between the two halves of the shield 
at a minimum (% inch). 

(d) The use of a non-metallic alignment tool, approximately 
eight inches long ( part number 98A30-12), will permit adjust-
ment without coming too near to the transformers. 

2. RECEIVER OVERLOADING WHEN CHECKING THE 
OVER-ALL RESPONSE CURVE: Due to the inherent high sen-
sitivity of these receivers, it is very easy to cause overloading in 
the third IF amplifier stage. In some cases, generator leakage 
alone is enough to produce a response curve on the oscilloscope. 
To prevent overloading, do the following: 

(a) Be certain that the generator output attenuators are set 
at a minimum. 

(b) Some generators have a built-in pad in the output table 
to be used when viewing the over-all response curve. Be sure that 
the pad in the cable is properly connected in the circuit. Refer 
to the generator instruction manual for details. 

(c) If a pad is not built in, the 12 db pad shown below in 
figure 8 can be constructed and connected between the generator 
and the antenna terminals. 

IF AMPLIFIER AND TRAP ALIGNMENT 

• Connect bias battery; negative to test point "T", see 

figure 11, positive to chassis. A 41/2 volt battery is 

required for all steps below. 

• Disconnect antenna. Connect a jumper wire across 

the antenna terminals. 

• Set Channel Selector to channel 12 or other unassign-

ed high channel, to prevent interference during align-

ment. 

• Set the Contrast control fully to the left (counterclock-

wise). 

• Allow about 15 minutes for receiver and test equip-

ment to warm up. 

• Use lowest DC scale on VTVM. 

TO TEST 

POINT 'V' 

10.000 OHMS 

Figure 10. 

Decoupling Filter. 

A5 
23.1 MC MAX 
MIXER PLATE 

Al 
27.25MC MIN 

TRAP 

330 

CHASSIS 
UMW - 

TO SCOPE 
OR VTVM 

«10 

o 
ADJUST ARON 
TOP cm sof EST POINT 

OHM 
8306 

(AGC BUSS) 

0 30330112E C 

1000 

o 

A4 
23.1 MC MAX 

2ND IF 
R2OT ATA CMS '--' 

A2 C206 R208 
25.3MC MAX 390 OHMS 0 0 

3RD IF 

CY 
TEST POINT 
NEG. OF C205 
ELEC. 4 MFD 

600 OHMS 

o 
TEST POINT 
JCT, OF L302 
AND L303 

A8 A6 AT 
(BOTTOM SLUG) ( TOP SLUG) 4.5MC MAX 
4.5 MC ZERO 4.5 MC MAX SOUND 

TEST POINT _J•10 DEIVRI. RATIO DEI. TAKE OFF 

JCT. OF C206 
R206 & R207 Z 

o 
Y 

A9 
4.5 MC MIN 

TRAP 

Signal 
Gen. Freq. 

VTVM and Signal 
Generator Connections 

Instructions Adjust 

1 *27.25 MC 

2 25.3 MC 

3 

4 

S 

23.1 MC 

*27.25 MC 

VTVM high side to test point "V" through 
a decoupling filter; see figs. 10 and 11, 
common to chassis. 
Generator high side to 6J6 (VI02) special 
tube shield. Connect low side to bottom 
part of the tube shield, see figure 7. 

Connect a 41/2  volt bias battery to test 
point "T". 
Use lowest DC scale on VTVM. When peak-
ing, keep reducing generator output for 
VTVM reading of approx. 1 volt or less. 
If unstable, refer to section 1 of the 
"Alignment Hints" on page 8. 

Al for minimum. 

A2 and A3 for maxi-
mum. 

A4 and AS for maxi-
mum. 

DIP SHOULD NOT 
EXCEED 30% OF 
TOTAL HEIGHT 

Repeat step 1 above. 

To insure correct IF alignment, make the " IF Response Curve Check" given below. 

Before proceeding, be sure to check the signal generator used 
absolute frequency calibration required for this operation. 

in alignment against a crystal calibrator or other frequency standard for 

IF RESPONSE CURVE CHECK 
(Using sweep generator and oscilloscope) 

Receiver Controls 
nnel Rim Rattary 

Sweep 
Generator 

Marker 
Generator 

Oscilloscope Instructions 

Set Channel Selector Connect high side to If an external marker Connect to test point Check curve obtained against ideal re-
on channel 12 or an 
unassigned high chan- 

616 mixer-osc. special 
tube shield, see fig. 

generator is used, 
loosely couple high 

"v" through a de- 
coupling filter, see 

sponse curve in fig. 12. Note tolerances 
on curve. Keep marker and sweep out-

nel. Contrast control 7. Connect low side side to sweep genera- figs. 10 and 11. Mark- puts at very minimum to prevent over-
fully to the left. Con- to bottom part of tor lead on tube er pips on scope will loading. A reduction in sweep output 
nect negative of 41/2  tube shield. Set sweep shield, low side to be more distinct if a should reduce response curve amplitude 
volt bias battery to 
test point "T"; posi- 

frequency to 23MC, 
and sweep width ap- 

chassis. Marker fre- 
quencies indicated on 

capacitor from 100 
mmfd. to 1000 mmfd. 

without altering the shape of the re-
sponse curve. If the curve is not within 

five to chassis. proximately 7MC. IF Response Curve, is connected across 
the oscilloscope input, 

tolerance or the markers are not in the 
proper location on the curve, touchup 
with IF slugs as instructed below. 
Important: If curve changes shape with 
hand capacity, see section 1 of "Align-
ment Hints" on page 8. 

21.25 MC 
MARKER 
(NAT NOT 
BE VISIBLE) 

•AT LEAST 95% 

LAPPROX. 
85% 

4.511C 

• MEASURED FROM HIGHEST PEAK 

Figure 11. Bottom View of Chassis Showing Test Point Connections 
and IF Alignment Data. 

DIFFERENCE 
SHOULD NOT 

IN HEIGHT OF PEAKS 
EXCEED 30% 

25.75MC 
MARKER 

  • 50% 

- La 30 %MAXIMUM 

Figure 12. Ideal IF Response Curve. 

; 

TOegil-OP N k2 IN Ai MU «MAW IMAM Pi II. 
MU. kW COMAE 11111101 Of ( 3.15111 1111(1. 

25.75 MC 
MARKER 

ICACII-1/ Of MIMI I MIA 111(111111K1(1311(11. 
MU. ALSO 11111( P0111101 Of 22111 

Figure 13. IF Response Curves, Incorrect Shape. 

If it is necessary to adjust for approximate equal peaks and 
marker location, carefully adjust alignment slugs as instructed 

• under the above figures. It should not be necessary to turn the 
slugs more than one turn in either direction. 

If the curve cannot be made to resemble the response curve 
shown at left, repeat all steps • under "IF Amplifier and Trap 
Alignment" making sure that generator frequencies are accurate 
and adjustments are carefully made. If a satisfactory curve can-
not be obtained after repeating these steps, it may be necessary 
to change IF amplifier tubes or check for a defective circuit 
component to be sure that each stage is operating properly. 

MARKER, VIDEO CARRIER 

4.51IC 

( 
MARKER, SOUND CARRIER 

Full skirt of curve will not be visible unless generator 
sweep width extends beyond 10 MC. 

Figure 14. RF Response Curve. 

AIO All AÏ 
RF AMP. RF AMP. MIXER 

C101 C104 C1Ó6 

613C5 6J6 
OR 

6R77 

Al3 
HF OSC. 
ADJ. 

A5 23.1 MC MAX. MIXER PLATE 

Figure 15. Top of TV Tuner, Showing 
Adjustment Location. 

45 
ADJUST FROM 
TOP OR SIDE 

TUNING ROTOR 
SHOWN 

AT HALF ROTATION 

616 TUBE SHIELD 

Al2 

HF OSCILLATOR 
ADJUSTMENT 

(TURRET POSITIONFD TO 
ADJUST CHANNEL 7) 

FLAT OF SELECTOR SHAFT CENTERED 
BETWEEN CHANNEL COILS 3 AND 4. 

Figure 16. Front View of TV Tuner. 
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CHASSIS 20N2, 20A2Z, 20D2 

4.5 MC SOUND IF AND TRAP ALIGNMENT 
See page 6 for touch-up of ratio detector using television 

signal without test equipment. 

a. Connect signal generator high side to pin 2 of V304 

(6AL5) through a .01 mfd. capacitor, connect low 

side to chassis. 

b. Allow about 15 minutes for receiver and test equip-

ment to warm up. 

c. Set Contrast control fully to the left ( counterclockwise). 

d. Use a non-metallic alignment tool. If Ratio Det. 

Transformer (T201) has hollow core slugs, bottom slug 

adjustment A8 can be made from top of chassis, if 

you use alignment tool, part number 98A30-12 ob-

tainable from Admiral distributor. 

Step 
Signal Gen. 
Freq. (MC) 

VTVM Connections Instructions Adjust 

When using a signal generator, be sure to check it against a crystal calibrator or other frequency standard for accurate 
frequency calibration at 4.5 MC. Accuracy required is within one kilocycle. 
IMPORTANT: If a signal generator and frequency standard are not available, alignment can be made using a TV station 
signal. Tune in a station and follow step 1, 2 and 3 below. If necessary use a higher scale on the VTVM. 

1 

Set to 

exactly 

4.5 MC 

High side to 
test point "Y"; 

common to chassis. 
Use lowest DC scale on VTVM. 

A6 and A7 for maximum (keep reducing 
generator output to keep VTVM at ap-
prox. 1 volt). 

2 
High side to 

test point "Z"; 
common to chassis. 

Use zero center scale on VTVM, if avail- 
able, 

A8 for zero on VTVM (the correct zero 
point is located between a positive and 
a negative maximum). If A6 was far 
off, repeat step 1. 

3 
High side to 

test point "Y"; 
common to chassis. 

Connect a 10 mmfd. capacitor from pin 
7 of V305 ( 128Y7) to pin 7 of V201 
(6AU6). 
Use lowest DC scale on VTVM. 

A9 for minimum. 

RF AND MIXER ALIGNMENT 
a. Connect negative of 4 1/2 volt bias battery to AGC 

buss (test point " T"), positive to chassis. If it is dif-

ficult to obtain a curve of sufficient amplitude, remove 

battery and connect a wire jumper from test point 

"T" to chassis. 

b. Connect sweep generator ( with 300 ohm output) to 

antenna terminals. If sweep generator does not have 

a built-in marker generator, loosely couple a marker 

generator to the antenna terminals. To avoid distor-

tion of the response curve, keep sweep generator 

output at a minimum, marker pips just barely visible. 

c. Connect oscilloscope through a 10,000 ohm resistor 

to test point "W" on tuner ( figure 15). Keep scope 

leads away from chassis. 

d. Allow about 15 minutes for receiver and test equip-

ment to warm up. 

Step 

1 

2 

3 

Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency 

Instructions 

193.25 MC 
(Video Carrier) 

197.75 MC 
(Sound Carrier) 

Sweeping 
channel 10. 

See frequency 
table. 

Alternately adjust Al 1 and Al2 (figure 15) as required to obtain equal peak amplitudes and 
symmetry, consistent with flat top appearance, proper band width and correct marker 
location, see figure 14. 

83.25 MC 
(Video Carrier) 

87.75 MC 
(Sound Carrier) 

Sweeping 
channel 6. 

See frequency 
table. 

Set the sweep generator to sweep 
the channel to be checked. Set 
the marker generator for the 
corresponding video carrier fre-
quency and sound carrier fre-
quency. 

Adjust Al 0 as required to obtain curve having maximum amplitude and flat top appearance 
consistent with proper band width and correct marker location, see figure 14. After com-
pleting adjustment, recheck adjustment of step 1. 

Check each channel operating in the service area for curve shown below. In general, the 
adjustment performed in steps 1 and 2 are sufficient to give satisfactory response curves on 
all channels. However, if reasonable alignment is not obtained on a particular channel, 
(a) check to see that coils have not been intermixed, or ( b) try replacing the pair of coils for 
that particular channel, or (c) repeat step 1 for a weak high channel as o compromise adjust-
ment to favor the particular channel. Repeat step 2 for the weak low channel to favor the 
particular low channel. If a compromise adjustment is made, other channels operating in 
the service area should be checked to make certain that they have not been appreciably 
affected. 

OVER-ALL RF AND IF RESPONSE CURVE CHECK 
(Using sweep generator and oscilloscope) 

Receiver Controls 
and Bias Battery 

Sweep 
Generator 

Marker 
Generator Oscilloscope Instructions 

Contrast control fully 
to the left. Channel 
Selector on channel 10 
or other unassigned 
high channel. Connect 
negative of 41/2  volt 
bias battery to test 
point "T", positive to 
chassis. 

Connect to antenna 
terminals. Set genera-
tor to sweep channel 
selected. See frequen-
cy table on page 11. 

Keep generator out-
put as low as pos-
sible, to prevent over-
loading. See section 2 
of "Alignment Hints" 
on page 8. 

If an external marker 
generator is used, 
loosely couple high 
side to sweep genera-
tor lead. Marker fre-
quencies are shown in 
frequency table on 
page 11. 

Connect to point "V" 
through a decoupling 
filter, see figs. 10 and 
11. 

IL _1   
`•30% MAXIMUM 

DIFFERENCE IN HEIGHT OF PEARS 
SHOULD NOT EXCEED 30% 

•MEASORED FROM RICHEST PEAR 

SOUND CARRIER 
MARNER 

NAY NOT BE 
VISIBLE) 

• AT LEAST 95% POINT 

Figure 17. Ideal Over-all RF and lF Response Curve. 

Note that video carrier (marker) on the "Over-all RF-IF Re-
sponse Curve" will appear on the opposite side of the curve as 
compared to the " IF Response Curve" figure 12. This is due to 
action of the mixer tube. 

- T - 
NORE THAN 3C1% 

CURVE NOT einoi TOLERANCE. CURVE CAN GENERALLY BE 
CORRECT ED BY INCREASING LOW SIDE CM A? AND A3. 

Compare the response curve obtained 
against the ideal curve shown in figure 
17. If the curve is not within tolerance, 
touch up the IF slug as instructed be-
low. It should never be necessary to 
turn slugs more than one turn in either 
direction. If the curve is satisfactory on 
the channel checked, all other channels 
should also be satisfactory. 

IMPORTANT: When sweep output is re-
duced, response curve amplitude on 
scope should also decrease, but curve 
shape should remain the same. If curve 
shape changes, reduce sweep output 
and/or the scope gain until the shape 
does not change. 

See section 2 of "Alignment Hints", on 
page 8. 

SOUND 
CARRIER 

MORE THAN 30% 

CURVE NOT WITHIN TOLERANCE, CURVE CAN GENERALLY BE 
CORRECTED BY INCREASING Loe SIDE WITH AID A5. 

Figure 18. Over-all RF and IF Response Curves, Incorrect Shape. 

HF OSCILLATOR ADJUSTMENT 
(Using a signal generator) 

It is always advisable to make HF oscillator adjustments using a Tele-

vision Signal as instructed on page 3. If a Television Signal is not available, 

HF oscillator adjustment can be made using a crystal calibrated signal 

generator. Make adjustments as follows: 

Receiver Control Settings Signal Generator Instructions 

Set Channel selector for each channel to 
be adjusted. Set "Tuning" control at half 
rotation. Turn Volume control fully to 
the right ( clockwise). 

Connect to antenna terminals. Set gen-
erator to exact frequency of HF oscillator. 
See frequency table on page 11. Set gen-
erator for maximum output. 

Connect a wire jumper from test point "W" on 
the tuner to test point "Z". See figure 11. Re-
move the ratio detector tube V202 (6AL5). Care-
fully adjust the oscillator slug A13 on each chan-
nel until a whistle (beat) is heard in the speaker 

of the receiver. 

b
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DIAL STRINGING 

Dial stringing for the gang tuning control is shown below. 

Figure 19. Dial Stringing for 20D2 Chassis. 

E Osc 
(at top or 
side) 

2nd IF 1st IF 

'A" AND ARE ON OTHERSIDE OF CHASSIS 

WAVEFORM DATA 

(Waveforms given on schematic) 

Waveforms taken with Contrast control set fully to the right, 
all other controls set for normal picture ( in sync). DX Range 
Finder control set fully to the left ( at "0" position). Warning: In-
correct adjustment of the DX Range Finder control will cause 
waveform distortion. 

Waveforms at video and sync stages obtained with transmitted 
signal input to receiver. 

Ant 

Figure 20. Radio Trimmer Locations. 

The oscilloscope sweep is adjusted for 30 cycles ( which is one-half 
of the vertical frequency), or for 7875 cycles ( which is one-half of 
the horizontal frequency) so that two pulses appear on the screen. 

The peak-to-peak voltage readings shown are subject to some vari-
ations due to response of the oscilloscope and parts tolerances. 

Waveform at V407 can also be taken by clipping or twisting the 
lead from the oscilloscope high side over the insulation on the lead 
connecting to pin 3. When taking the waveform this way, the shape 
of waveform will be the same but the peak-to-peak voltage will be 
much lower, depending upon the degree of coupling. 

• Connect output 

• Turn receiver Volume control fully on. 

• Function switch in " Radio" position. 

RADIO ALIGNMENT PROCEDURE 

meter across speaker voice coil. • Use lowest output setting of signal generator that gives 
a satisfactory reading on meter. 

• Use a non-metallic alignment tool for IF adjustments. 

• Repeat adjustments to insure good results. 

Step 
Connect 

Signal Generator 

Dummy Antenna 
Between Radio and 
Signal Generator 

Signal 
Generator 
Frequency 

Receiver 
Dial 

Setting 

Adj. Trimmers 
in Following 

Order to Max. 

1 

2 

Gang capacitor 
antenna stator 

.1 MFD 455 KC Tuning gang 
wide open 

,, 

'A-B (2nd IF) 
*C- D ( 1st IF) 

E (oscillator) 

§F (antenna) 

" ,, 1620 KC 

3 
Place generator lead close to loop of set to obtain adequate 
signal. 
No actual connection (signal by radiation). 

1400 KC 
Tune in 
signal 

Adjustments A and C made from underside of chassis. See figure 20 for trimmer locations. 
§ AM antenna trimmer may not peak if antenna leads are not properly routed or separated. 

Figure 21. Schematic for 20D2 Chassis. 

COLOR DOT 
T701-7702 

M702 M701 

S70IE 

TO AC POTTER 

M703 
CARTRIOCF 

oplIApp)so 

Of NSOI 

MIU4 
P14010 
1101011 

S702 
P110 ON- Of F 

M705 

61706 

SCHEMATIC NOTES 
Run numbers are rubber stamped at the rear of the chassis. 

.... 00, etc. indicate alignment points and alignment 

connections. 

IMPORTANT: Before making waveform and voltage measure-
ments, see instructions on this page. 

TV VOLTAGE DATA 

(Voltages given on schematic) 

• Contrast control turned fully clockwise. Channel Selector set 
on an unused channel. Other front controls set at approximately 
half rotation. Vert. Lin. and Height set at approximately half 
rotation. DX Range Finder control set fully to the left ( at "0" 
p  

• Antenna disconnected from 

• Line voltage 117 volts AC. 

• Voltages measured with a vacuum-tube voltmeter between tube 

socket terminals and chassis, unless otherwise indicated. 

• Voltages at V101 and V102 (VHF Tuner) are measured with tube 
;n cneTeet Use 5v .rlapter or lift tube nut of socket just high 
enough to allow a needle point probe to contact tube pins. Volt-

ages at pins 1 and 8 of V101 ( 6BZ7) must be taken as described 
above or no voltage reading will be obtained. 

• Voltages at V306 measured from top of socket with tube removed. 

• Voltages marked with an asterisk (•) will vary widely with con-
trol setting. In combination models, B+ voltages in TV chassis 
will he slightly higher when set is switched to radio position. 
Alternate voltage readings for radio and TV are shown for sound 
output tube V204 (6Y6G) in 20D2 chassis. 

CAUTION 

Pulsed high voltages are present on the cap of V405, pin 3 of V407 
and on the filament terminals and cap of the 1B3GT tube. NO 
ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS 
FROM THESE POINTS WITHOUT SUITABLE TEST EQUIP-
MENT. 

Picture tube 2nd anode voltage can be measured from the 2nd 
anode connector and should be taken only with a high voltage instru-
ment such as a kilovoltmeter or a vacuum-tube voltmeter with a 
high voltage probe. 2nd anode voltage is approximately 16.5 KV. 
Proper filament voltage check of the 1B3GT tube may be made by 
observing filament brilliancy as compared with that obtained with 
a 1.5 volt dry cell battery. 

set with terminals shorted. 
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CHASSIS 20A2, 20A2Z 20D2 

Figure 21. Schematic for 20A2, 20A2Z and 20D2 Chassis. 
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RESISTORS 
Sym. Description Part No. 

R101 15,000 ohms, 1/2 watt 98A 45-67 
R102 47,000 ohms, '12 watt 98A 45-17 
R103 220,000 ohms, 1/2 watt   60B 8-224 
R104 1,500 ohms, 1 watt   60B 14-152 
R105 10,000 ohms, 1/2  watt 98A 45-18 
R106 220,000 ohms, 1/2  watt 98A 45-21 
R107 10,000 ohms, 1/2  watt 98A 45-18 
R108 8,200 ohms, 1/2 watt 60B 8-822 
11109 15,000 ohms, 1/2  watt 98A 45-67 
R111 330,000 ohms, 1/2 watt   60B 8-334 

R201 470,000 ohms, 1/2  watt 60B 8-474 
R202 100 ohms, 1/2 watt, carbon only 60B 28-19 
R203 330 ohms, 1/2 watt 60B 8-331 

R204 10,000 ohms, 1/2  watt 60B 8-103 
11205 10,000 ohms, 1/2  watt 60B 8-103 
R206 390 ohms, 1/2  watt 60B 8-391 
R207 47,000 ohms, 1/2  watt 60B 8-473 
R208 1 megohm, Volume (20D2) 75C 2-16 

(11208 includes switch S501) 
R208A 1 megohm, Volume .? • ( 20A2, 20A2Z) 75B 11-21 
R208B 1,000 ohms, Contraen 

(R208 includes switch 5501) 
R209 390 ohms, 1/2  watt 60B 8-391 
R210 22,000 ohms, 1 watt 60B 14-223 
R211 47,000 ohms, 1/2  watt 60B 8-473 
4R212 4.7 megohms  60B 8-475 
11213 2 megohms, Tone control 75C 13-22 

1-R214 470,000 ohms, 1/2  watt 60B 8-474 
R215 3,600 ohms, 1/2  watt, 5% 60B 7-362 
11216 68,000 ohms, 1/2  watt 60B 8-683 
tR217 1 megohm, 1/2  watt 60B 8-105 
R218 150 ohms, 1/2 watt 60B 8-151 
11219 1,100 ohms, 1/2 watt, 5% 60B 7-112 
R220 4,000 ohms, 5 watt 61A 17-8 
R221 1,000 ohms, 2 watt 6013 20-102 
R222 2,700 ohms, 2 watt 60B 20-272 
R223 15,000 ohms, 5 watt WAlf--/ 

R224 1,000 ohms, 2 watt 60B 20-102 
R225 470 ohms, 'h watt 60B 8-471 
R226 82,000 ohms, 1/2  watt 60B 8-823 
R227 5,100 ohms, 1/2  watt, 5% 60B 7-512 
R228 3,600 ohms, 1/2  watt, 5% 60B 7-362 

R229 1,200 ohms, 5 watt, 5% 61A 17-5 
R301 15 megohms, 1/2  watt 60B 8-156 
11302 3.3 megohms, 1/2  watt 60B 8-335 
R303 330 ohms, 1/2  watt 60B 8-331 
11304 8,200 ohms, 1/2 watt, 5% 60B 7-822 
R305 1,000 ohms, 1/2  watt 60B 8-102 

R306 47 ohms, 1/2 watt, carbon only 6013 28-45 
R307 2.2 megohms, 1/2  watt 60B 8-225 
11308 1,000 ohms, 1/2  watt 6013 8-102 
11309 22,000 ohms, 1/2  watt 60B 8-223 
11310 1,000 ohms, 1/2  watt 60B 8-102 
R311 68 ohms, 1/2  watt, carbon only 60B 28-44 
R312 1,000 ohms, 1/2  watt 60B 8-102 
R313 10,000 ohms, 1/2 watt, 5% 60B 7-103 

11314 100 ohms, 1/2  watt, carbon only 60B 28-19 
R315 330 ohms, % watt 60B 8-331 
R316 56,000 ohms, 1/2  watt 60B 8-563 
R317 33,000 ohms, 1/2  watt 60B 8-333 
11318 2 megohms, DX Range Finder control 75C 1-63 
11319 470,000 ohms, 1/2  watt 60B 8-474 
11320 4,700 ohms  Part of L302 
11321 5,600 ohms, 1/2  watt 60B 8-562 
11322 1,000 ohms, Contrast control ( 20D2) 75C 13-21 
R323 33,000 ohms, 1/2  watt 60B 8-333 
R324 22,000 ohms, if fi watt 60B 8-223 
R325 6,800 ohms, 1/2  watt 60B 8-682 
11326 33,000 ohms, 1/2  watt Part of L305 
11327 10,000 ohms, 'h watt Part of L306 
R328 2,200 ohms, 2 watt 60B 20-222 
R329 See R222 

t May be part of couplate, part number 63C6-5. 

§ May be part of couplate, part number 63C6-10. 

May be part of couplate, part number 63C6-11. 

May be part of couplate, part number 63C6-12. 

May be part of couplate, part number 63C6-8. 

CHASSIS PARTS 
RESISTORS 

Sym. Description Port No. 

11330 18,000 ohms, 1/2  watt 60B 8-183 
*R331 270,000 ohms, 'h watt 60B 8-273 
R332 180,000 ohms, 1/2  watt 6013 8-184 
R333 100,000 ohms, Brightness 75C 13-25 
R334 4,500 ohms, '5 watt ( vitreous enamel) 61A 17-1 
R335 1,000 ohms, 1/2  watt 60B 8-102 
R401 22,000 ohms 1/2 watt 60B 8-223 
R402 8,200 ohms, 1/2  watt 60B 8-822 

:11403 8,200 ohms, 1/2 watt 60B 8-822 
11404 2 megohms, Vertical Hold (20A2, 20A2Z)  75C 13-32 
R405 1.2 megohms, 1/2  watt 60B 8-125 
11406 10,000 ohms, 1/2  watt, 5% 60B 7-103 
11407 1 megohm, 1/2  watt 6013 8-105 
11408 2.5 megohms, Height 75C 13-3 
11409 1 megohm, 1/2  watt 60B 8-105 
11410 820 ohms, 1/2  watt 60B 8-821 
R411 3,000 ohms, Vert. Lin.  75C 13-7 
11412 560 ohms, 1/2  watt ( Part of T403) 60B 8-561 
R413 560 ohms, 1/2  watt ( Part of T403) 60B 8-561 

#11414 2,700 ohms, 1/2  watt 60B 8-272 
#11415 56,000 ohms, % watt 60B 8-563 
11416 2.7 megohms, 1/2  watt 60B 8-275 
11417 47,000 ohms, 1/2  watt 60B 8-473 
R418 150,000 ohms, 'h watt 60B 8-154 

R419 2,200 ohms, 1/2  watt 60B 8-222 
R420 2,200 ohms, 1/2  watt 60I3 8-222 
11421 1 megohm, 1/2  watt 60B 8-105 
R422 2,200 ohms, 1/2  watt 60B 8-222 
R423 100,000 ohms, 1/2  watt, 5% 60B 7-104 
R424 100,000 ohms, 1/2  watt, 5% 60B 7-104 
11425 4.7 megohms, 1/2  watt 60B 8-475 
R426 470,000 ohms, 1/2  watt 60B 8-474 
R427 47,000 ohms, 2 watt 60B 20-473 
R428 5,600 ohms, 1/2 watt ( Part of L401) 60B 8-562 
R429 1,500 ohms, 1/2  watt 60B 8-152 
11430 120,000 oltirt.3, 1/2  watt 60B 8 121 
R431 25,000 ohms, Horiz. Hold control 

(20A2, 20A2Z)  75C 13-28 
R432 100,000 ohms, 1/2  watt 60B 8-104 
R433 150,000 ohms, Horiz. Drive 75C 13-29 
R434 5,600 ohms, 1/2  watt 60B 8-562 
11435 82 ohms, 1/2  watt, carbon only 60B 28-31 

51 megohm, 1/2  watt 608 8-105 
11436 1470,000 ohms, 1/2  watt ( in later models)  60B 8-474 

R437 47 ohms, 1 watt 60B 14-470 
11438 82 ohms, 1/2  watt, carbon only 60B 28-31 
R439 8,200 ohms, 2 watt 60B 20-822 
R440 1,200 ohms, 2 watt 60B 20-122 
11441 4.7 ohms, 1/2  watt, carbon only 60B 28-11 
R442 1,000 ohms, 2 watt 60B 20-102 
R443 1,000 ohms, 1/2  watt ( Part of T403) 60B 8-102 
R444 3.9 megohms, 1/2  watt 60B 8-395 
R445A 2 megohms, Vertical Holdl 

120D2)  75B 17-5 
R445B 25,000 ohms, Horn. Holcn 

R501 270,000 ohms, 1 watt  

R701 22,000 ohms, 1A watt  
11702 10,000 ohms, 1 watt  
R703 150 ohms, 1/2  watt  
R704 27,000 ohms, 1 watt  
R706 1 megohm, 1/2  watt  
R707 10 ohms, 1/2  watt  

Replace with exact part or individual components. 

Replace with exact part or individual components. 

Replace with exact part or individual components. 

Replace with exact part or individual components. 

Replace with exact part or individual components. 

608 14-274 

60B 8-223 
60B 14-103 
60B 8-151 
60B 14-273 
60B 8-105 
608 8-100 

CAPACITORS 

Sym. Description Port No. 
C101 3 to 9 tumid, ceramic trimmer 98A 45-96 
C102 .001 mf d, min, ceramic 98A 45-24 
C103 800 mmfd, min, ceramic feed-thru 94C 37-90 
C104 .5 to 3 mmfd, N470 ceramic trimmer 98A tl5-23 
C105 47 mmfd, ceramic, N1400 temp. coeff.  94D 47-50 
C106 .5 to 3 mmfd, ceramic trimmer 98A 45-23 
C108 10 mmfd, 5%, cer, N750 temp. coeff.  98A 45-64 
Cl® 5 mmfd, 5%, cer, N750 temp. coeff.  94D 47-52 
C110 Tuning Rotor  94D 46-87 
C111 .001 mfd, min, ceramle 98A 45-24 
C112 6.8 mmfd, 3%, ceramic, NPO temp. coeff 94D 47-53 
C113 120 mmf d, silver mica 98A 45-78 
C114 800 mmfd, min, ceramic feed-thru 94C 37-90 

Sym. Description CAPACITORS 
C115 800 mmfd, min, ceramic feed-thru 94C 37-90 
C116 800 mmfd, min, ceramic feed-thru 94C 37-90 
C117 800 mmfd, min, ceramic feed-thru 94C 37-90 
C118 3 mmfd, 3%, ceramic 94D 47-54 
C119 1.5 mmfd, ceramic 94D 46-84 
C120 47 mmfd, ceramic, N1400 temp. coeff 94D 47-50 

C201 6.8 mmfd, cer, N330 temp. coeff.  65C 6-71 
C202 20 mmfd, 5%, ceramic 65C 6-51 
C203 .005 mfd, min, ceramic 65C 10-1 
C204 180 mmfd, 5%, N030 temp. coeff.  65C 6-59 
C205 4 mfd, 50 volts, electrolytic 67A 4-9 
C206 500 mmfd, ceramic 65C 6-6 
C207A 20 mfd, 150 volts' 
C207B 60 mfd, 200 volts( 

5 C207C 40 mfd, 350 volts!. electrolytic  67D 1-23 

C207D 60 mfd, 350 voltsj 
C208 .0022 mfd, 600 volts, paper 6413 9-17 
C209 .01 mfd, 600 volts, paper 6413 8-13 
C210 .0047 mfd, 600 volts, mica 64B 9-15 

4C211 50 mmfd, ceramic 65C 6-4 
C212 .0047 mfd, 600 volts, paper 64B 9-15 
C213 .0022 mfd, 600 volts, paper 64B 9-17 

1-C214 .01 mfd, 600 volts, paper 64B 8-13 
C215 50 mmfd, ceramic 65C 6-4 
C216 80 mfd, 350 volts, electrolytic 67D 15-64 
C217 .01 mfd, 600 volts, paper 64B 8-13 

C218 100 mmfd, ceramic 65C 6-3 
§C219 .01 mfd, 600 volts, paper 64B 8-13 

C301 .001 mfd, min, ceramic 65C 6-41 
C302 .001 mfd, min, ceramic 65C 6-41 
C303 2.2 mmfd, ceramic ( Part of L301) 65C 6-86 
C304 15 mmfd, ceramic ( Part of L301)  65C 6-50 
C305 .001 mfd, min, ceramic 65C 641 
C306 .005 mfd, ceramic 65C 10-1 
C307 .001 mfd, min, ceramic 65C 6-41 
C308A .004 mfd. • dual i  65A 17-1 
C308B .004 mfd. 5 "rani c 
C309 120 mmfd, ceramic 65C 6-66 

C310 27 mmfd, ceramic 65C 6-87 
C311 .47 mfd, 100 volts, paper 64A 10-1 
C312 .001 mfd, min, ceramic 65C 6-41 
C313 6.8 mmfd, cer, N330 temp. coeff.  65C 6-71 
C314 .01 mfd, ceramic 65C 10-3 
C315 Electrolytic   See C423B 
•C316 150 mmfd, mica 65B 21-151 
*C317 .01 mfd, 600 volts, paper 64B 8-13 
C318 .22 mfd, 400 volts, paper 64B 9-24 
C319 18 mmfd, mica 65B 5-4 

C403 002 mfd, 600 volts, paper 64B 5-14 
C404 .005 mfd, 600 volts, paper 648 5-12 
C405 .005 mfd, 600 volts, paper 64B 5-12 
C406 .0047 mfd, 500 volts, mica 65B 21-472 
C407 .047 mfd, 600 volts, paper 64A 2-14 
C408 .1 mfd, 600 volts, paper 64B 9-7 
C409A 100 mfd, 50 volts1 

electrolytic  67D 15-22 
C409B 80 mfd, 350 volts5 
C410 20 mfd, 475 volts, electrolytic  67A 25-1 
C411 .1 mfd, 200 volts, paper 64B 9-39 
C412 .001 mfd, mica 65B 21-102 
C413 .001 mfd, mica 65B 21-102 

C415 0047 mmfd, 500 volts, ceramic 65B 9-15 
C416 .047 mfd, 400 volts, paper 64B 9-28 
C417 .0022 miel, 600 volts, paper 64B 8-17 
C418 .0039 mfd.   Part of L401 
C419 390 mmfd, mica 65B 21-391 
C420 270 mmfd, mica 65B 21-271 
C421 .01 mfd, 400 volts, paper 65C 10-3 
C422 .1 mfd, 400 volts, paper 64B 9-76 
C423A 10 mfd, 300 volts( 
C423B 10 mfd, 25 volts5 electrolytic  67D 15-33 

C424 .047 mfd, 400 volts, paper 64B 9-28 
C425 .047 mfd, 600 volts, paper 64A 2-14 
C426 .047 mfd, 600 volts, paper 64A 2-14 
C427 47 mmfd, 5%, 1,500 volts, mica 

t Part of 1403 1 65B 1-64 
tC428 .01 mfd, 600 volts, paper 64B 8.13 
tC429 .01 mfd, 600 volts, paper 64B 8-13 
C430 .1 mfd, 400 volts, paper 64B 9-26 
C431 .1 mfd, 400 volts, paper 64B 9-26 

C501 Electrolytic  See C207D 

Part No. Sym. Description CAPACITORS Port No. 

C502 Electrolytic  See C409B 

C702 3 to 30 mmfd, trimmer Part of L704 
C704 47 mmfd, ceramic 65C 6-79 
C705 .1 mfd, 400 volts, paper 64A 3-15 
C706 .1 mfd, 400 volts, paper 64A 3-15 
C707 .005 mfd, min, ceramic 65C 104 
C708 .1 mfd, 400 volts, paper 64A 3-15 
C709 100 mmfd, ceramic 65C 6-3 
C716A 420 mmfd, max. 1 
C716B 104.7 mmfd, max.5 gang 
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COILS, TRANSFORMERS 
L101 Antenna Coil ( Stamped 2Q, 3Q, etc.) 

for Channel #2 94D 46-52 
for Channel #3 94D 46-53 
for Channel #4 94D 46-54 
for Channel #5 94D 46-55 
for Channel #6 94D 46-56 
for Channel #7 94D 46-57 
for Channel #8 94D 46-58 
for Channel #9 94D 46-59 
for Channel # 10 94D 46-60 
for Channel # 11 94D 46-61 
for Channel # 12 94D 46-62 
for Channel # 13 94D 46-63, 

L102 Mixer-Osc. Coil ( Stamped 2Q, 3Q, etc.) 
for Channel #2 94D 46-72 
for Channel #3 94D 46-73 
for Channel #4 94D 46-74 
for Channel #5 94D 46-75 
for Channel #6  94D 46-76 
for Channel #7   94D 46-77 
for Channel #8 94D 46-78 
for Channel #9 94D 46-79 
for Channel # 10 94D 46-80 
for Channel # 11 94D 46-81 
for Channel # 12 94D 46-82 
for Channel # 13 94D 46-83,, 

L103 Mixer Plate Coil 94D 46-85 
L104 Heater RF Choke 98A 45-13 
L105 Heater RF Choke 98A 45-14 
L106 RF Amplifier Plate Coil 94C 37-89 
L109 RF Mixer Plate Choke 94D 46-86 

For 
94D 46-4 
TV tuner 

For 
94D 46-4 
TV tuner 

L201 Sound Take-off Coil 72B 99-7 

L301 Trap Coil ( includes C303, C304) 72C 96-23 
L302 Video Peaking Coil ( wound on R320) 73A 5-15 
L303 Video Peaking Coil 73A 51 
L304 Trap Coil  72B 99-6 
L305 Video Peaking Coil ( wound on 11326) 73A 5-13 
L306 Video Peaking Coil ( wound on R327) 73A 5-9 
L307 Heater RF Choke 73A 2-5 

L401 Horiz. Lock Control ( includes R428, C418)  94B 17 
L402 Width Control Coil 94A 49-2 
L403 Horiz. Lin. Coil 94A 50-1 

L501 Filter Choke  74B 18-2 

L702 Oscillator Coil  69A 52-4 
L704 AM Antenna, Iron Core 69C 155-2 

T201 Ratio Detector Transformer 72B 68-2 
1202 Audio Output Transformer 79A 8 

1301 1st IF Transformer 72D 111-2 
T302 2nd IF Transformer 72C 96-22 
T303 3rd IF Transformer 72B 107-1 

1401 Vert. Blocking Oscillator Transformer 79A 18-5 
T402 Vert. Output Transformer 79B 40-2 
T403 Deflection Yoke ( includes 11412, 

11413, R443, C427) 94C 51-1 
1404 Horiz. Output Transformer 79D 41-2 

1501 Power Transformer  80C 35-1 

1701 1st IF Transformer 72B 28-7 
1702 2nd IF Transformer 72B 28-7 

Speaker 
6" PM ( includes output transformer) 
10" EM 

78B 76-2 
  78B 75-1 

10" PM ( includes choke)  788 80-1 
5" PM ( includes choke and output 

transformer)  78B 79-1 

©John F. Rider 
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CHASSIS 20L2 

MODEL NUMBERS 
Model numbers may have 

suffix letter "N" 

TV 
CHASSIS 

PICTURE 
TILBE 

VHF UHF RECORD RADIO 
TUNER TUNER CHANGER 

TONE 
CONTROL 

TA2216, 17 For these models, see Service Manual No. S536. 

TA2216A, 17A 20L2 21ZP4A 94064-2 94066-1 Yes 

CA2236 For this model, see Service Manual No. S536. 

CA2236A 20L2 21ZP4A 940642 940661 Yes 

FA2226 20L2 21ZP4A 94064.2 940661 Yes 

SPECIFICATIONS 
Picture Tube 

Direct View Electromagnetic. See Model Identification 
Chart for different picture tubes used. 

Operating Voltage 

110-120 volts, 60 cycles, AC. 

Wattage 

205 watts for all VHF-UHF models. 

Input Impedance and Transmission Line 

300 ohm balanced ( between antenna terminals ). 

Antenna 

All models are equipped with built-in VHF-UHF an-
tennas. 

Intermediate Frequencies 

Video 45.75 MC. Sound 41.25 MC. 
Intercarrier Sound 4.5 MC. 

Fuse Location 

The horizontal output circuit is fused with a % amp., 
250 volt fuse, part number 84A4-3. The fuse is located on 
the top side of the chassis. See tube location illustration 

UHF TUNER ALIGNMENT 

The UHF tuner has been carefully aligned at the factory 
and generally should never require realignment in the field. 
Also, since alignment of the UHF tuner is quite involved, 
for the present, it is not recommended for field service. If it 
has been definitely determined that complete tuner align-
ment is required, it should be returned to the Admiral dis-
tributor for replacement. 

Important: Do not under any circumstances attempt ad-
justment of the tracking screws or bend the capacitor tuning 
plates in any way. 

I (1 11 

3/11 AMP 250V FUSE-1  

4440 

r-

 -NVHF CHANNEL SLUG 

Figure 2. Control Panel in 20L2 Chassis; 
CHANNEL Knob Removed. 

CRI 
I UHF 
• MIXER 

VI UHF OSC 

VHF OSC 
V102 MIXER 

UHF 2110 IF 
PRE-AMP 

V101 VHF RT 
AMP 

UHF ST IF 
PRE -AMP 

ST IF 

V301 

2 ND. 1 F s*-- 
V402 
,....._, 
VERT VERT OSC 

STMC.SEP ,...—, OUTPUT 

,— 11 
HORd, SYNC. V305 

V406 lDAMPER DISC. ,  V,I—DE...O.. 
V403 Agp. 

I V407 HOR11.•-_, 
I \---" OUTPUT 

Ve:-\04 
V405 \--1 

HOE/ . 0SC 

Vs_3_0_"4 50111101F 

""  VIDEOT&Ac 
D E 

SOUND AMP Vi---'s203 

PICTURE TUBE RATIO DE T V202 
V306 
3R0.14 .-----. 

„-.., STNC.111V. ,.-, / V201 
i"---"\ 
V,..._„204 

SOUND 
OUTPUT 

RECTIFIER 

V501 

4555 

Top View of Chassis. 

PICTURE POSITIONING LEVER MOVES SIDEWAYS OR UP AND DOWN 
ION TRAP 

FOCUS ADJUSTMENT 

ANTENNA TERMINALS UHF VHF 

FUSE 
W1DT 

VERT. LIN 
HORIZ. LIN. 

HORIZ. DRIVE HEIGHT 
HORIZ. LOCK 

CRI —94D66-50 
1N82A or 
1N124 

VI —6AF4 
V101-68Z7 or 61307A 
V102-6U8 
V201-6AU6 
V202-6AL5 
V203-6AV6 
V204-6ASS 
V301-6C136 
V302-6CB6 
V303-6U8 
V304-6ALS 
V305-12BY7 
V306-21IP4A 
V401-12AU7 
V402-654 
V403-6AL5 
V404-6SN7GT 
V405-611‘16GT 
V406-1B3GT 
V407-6AX4GT 
V501-5U4G 

DX RANGE FINDER 
Figure 3. Rear View of 20L2 Chassis Showing 

Adjustment Locations. 

HORIZONTAL OSCILLATOR AND 
DRIVE ADJUSTMENT 

If the Horizontal Drive control ( on rear of set) is not 
properly adjusted, it may be difficult to obtain sufficient 
picture width and brightness. 

When switching channels, the Horizontal control ( on 
front panel) should keep the picture in horizontal sync 
through at least three fourths of its range. If the picture 
does not remain in horizontal sync, then adjust the rear 
panel controls as follows: 

a. Allow the set to warm up. Tune in a station and adjust 
the Brightness and Contrast controls for average set-
tings. Be sure DX Range Finder control is adjusted 
as per instructions given previously. 

b. The Horizontal Drive control ( at rear of set) should 
be set to the approximate center of its rotation. If a 
white vertical line appears, turn the control to the left 
until the line disappears. 

c. Turn the Horizontal control ( on front panel) fully to 
the left. While slowly rotating the Horizontal control 
to the right, switch the Channel Selector off and on a 
station several times. The picture should remain in hori-
zontal sync for at least three fourths of the Horizontal 
control range. If not, set the Horizontal control to the 
position at which horizonal sync is lost. As shown in the 
"Rear View of Chassis Showing Adjustment Location", 
slowly turn the Horizontal Lock control to the right or 
left until the picture synchronizes. It may require a few 
turns or more of the Horizontal Lock control to obtain 
the proper Horizontal control ( on front panel) range. 

SERVICE HINT 
SPEAKER FIELD 

OR 
CHORE 1501 Fuse 11401 

TO PINS 
V501 
(51140) 

Figure 4. 8+ Distribution 20L2 Chassis. 

PS 
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GENERATOR 
OUTPUT 500 OM 500 OHMS 

TO 
RECE,ER 
ANTENNA 
TERMINALS 

ALIGNMENT 

Figure 5. Illustration of 12 db Attenuation Pad for Viewing 
Over-all RF-IF Response Curve. 

TO TEST 

POINT ' V' 

10.000 005 

Al6 
VHF OSC 

SLUG ADJ 

•1110 

CHASSIS 
GROUND - 

330 

I MVO 

TO SCOPE 
OR VTVM 

Figure 6. Decoup ing Filter. 

Figure 9. Top View of TV Tuner 
Showing Adjustment Lccaticr.2. 
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A4 
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NEC. OF C205 
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(ACC BUSS) 
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1102 
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R206 A R207 Z Y 

Figure 8. 

ESPONSE CURVE CHECK 
g sweep generator and oscilloscope) 

IF R 
(Usin 

Receiver Controls 
and Bias Battery 

Set Channel Selector 
on channel 12 or an 
unassigned high chan-
nel. Contrast control 
fully to the left. Con-
nect negative of 41/2 
volt bias battery to 
test point "T"; posi-
tive to chassis. 

Sweep 
Generator 

Connect high side to 
6U8 mixer-osc. insu-
lated tube shield, see 
fig. 7. Connect low 
side to chassis near 
tube shield. Set sweep 
frequency to 44.5 MC, 
and sweep width ap-
proximately 7 MC. 

Marker 
Generator 

If an external marker 
generator is used, 
loosely couple high 
side to tube shield, 
low side to chassis. 
Marker frequencies 
indicated on IF Re-
sponse Curve. 

Oscilloscope Instructions 

Connect to test point 
"V" through a de-
coupling filter, see 
figs. 6 and 8. Marker 
pips on scope will be 
more distinct if a ca-
pacitor from 1 0 0 
mmfd. to 1000 mmfd. 
is connected across 
the oscilloscope input. 

Check curve obtained against ideal 
response curve in fig. 10. Note toler-
ances on curve. Keep marker and 
sweep outputs at very minimum to 
prevent overloading. A reduction in 
sweep output should reduce response 
curve amplitude without altering the 
shape of the response curve. If the 
curve is not within tolerance or the 
markers are not in the proper loca-
tion on the curve, touchup with IF 
slugs as instructed below. 
Important: If curve changes shape 
with hand capacity, see section 1 of 
"Alignment Hints." 

Bottom View of 20L2 Chassis Showing Test Point 
Connections and IF Alignment Data. 

INSULATE 

BOTTOM WITH 

MASKING TAPE 

Figure 7. Tube Shield for 
IF Alignment and IF 

Response Curve Check. 

IF AMPLIFIER AND TRAP ALIGNMENT 
• Connect bias battery; negative to test point " T", see 

figure 8, positive to chassis. A 4 1/2 volt battery is 

required for all steps below. 

• Disconnect antenna. Connect a jumper wire across the 

antenna terminals. 

• Set Channel Selector to channel 12 or other unas-

signed high channel, to prevent interference during 

alignment. 

41.25 NC MARIO 
(MAT NOT BE VISIBLE) 

• Set the Contrast control fully to the left ( counterclock-

wise). 

• Allow about 1 5 minutes for receiver and test equip-

ment to warm up. 

• Use lowest DC scale on VTVM. 

Note: Since A2 and A3 are adjustments of an over-

coupled double tuned circuit, adjustment of A3 is first 

made at 43.3 MC ( step 3) and then at 45.3 MC ( step 

5), to obtain proper peak. 

Step 
Signal 

Gen. Freq. 
VTVM and Signal 

Generator Connections 
Instructions Adjust 

4.5 MC 

AA! LEAST 26db 
OR 95'/. 

1•APPROX. 17db ( 859.) 

- -I- - - 

DIFFEREACE 
SHOULD AOT 

• MEASURED FROM RICHEST PEAS 

; 

45.151IC MARKER 

.50% 

T---.30% MAXIMUM 

IN HEIGHT OF RFAX5 
EXCEED 30% 

Figurc 10. Idcal IF ficspense Curve. 

2 MC MARKER 

45 75 MC 
MARKER 

....--..- _ 

Figure 11. IF Response Curves, Incorrect Shape. 

If it is necessary to adjust for approximate equal peaks and correct 
marker location, carefully adjust slug A2 and if necessary, adjust slug A3. 
It should not be necessary to turn the slugs more than one turn in either 
direction. 

If the curve cannot be made to resemble the response curve shown at left, 
repeat all steps under "IF Amplifier and Trap Alignment" making sure that 
generator frequencies are accurate and adjustments are carefully made. If 
d bati4aLtury tunc cannot bc obtain rd after repeating three ctepe, it may 
be necessary to change IF amplifier tubes or check for a defective circuit 
component to be sure that each stage is operating properly. 

4.5 MC SOUND IF AND TRAP ALIGNMENT 
See page 10 for touch-up of ratio detector 

a.Connect signal generator high side to pin 2 of V304 

(6AL5) through a . 01 mfd. capacitor, connect low 

side to chassis. 

b.Allow about 15 minutes for receiver and test equip-

ment to warm up. 

using 

c. 

d. 

television signal without test equipment. 

Set Contrast control fully to the left ( counterclockwise). 

Use a non-metallic alignment tool. If Ratio Det. 

Transformer (T201) has hollow core slugs, bottom 

slug adjustment A8 can be made from top of chassis, 

if you use alignment tool, part number 98A30-12 

obtainable from Admiral distributor. 

'1 *47.25 MC 

2 

3 

4 

45.3 MC 

45.3 MC 

45.3 MC 

45.3 MC 

6 45.3 MC 

7 43.3 MC 

8 
9 

43.95 MC 

VTVM high side to test point "V" through 

a decoupling filter; see figures 6 and 8, 

common to chassis. 

Generator high side to 6U8 (V102) special 

tube shield. Connect low side to chassis 

near the tube shield, see figure 7. 

Connect a 41/2 volt bias battery to test 

point "T". 

Use lowest DC scale on VTVM. 

When peaking, keep reducing generator 

output for VTVM reading of approx. 1 volt 

or less. If unstable, refer to section 1 of 

the "Alignment Hints" on page 7. 

43.95 MC Connect VTVM as above. Generator high 
side to antenna terminals; full output may 
be required. 

Follow above instructions. Set Channel Se-
lector to 2 or other low channel. 

Al for minimum. Step 
A2 for maximum 

A3 for maximum. 

Repeat step 2. 

Readjust 
A3 for maximum. 

A4 for maximum. 

A5 for maximum. 

A6 for maximum. 

A7 for minimum. 

10 To insure correct alignment, repeat steps 1 and 6. Make the " IF Response Curve Check" given on page 9. 

Signal Gen. I VTVM Connections 
Freq. (MC) 

When using a signal generator, be sure to check it against a crystal calibrator or other frequency standard for accurate 
quency calibration at 4.5 MC. Accuracy required is within one kilocycle. 
IMPORTANT: If a signal generator and frequency standard are not available, alignment can be made using a TV station signal. 
Tune in a station and follow steps 1, 2 and 3 below. If necessa ry use a higher scale on the VTVM. 

Instructions Adjust 

fre-

1 

2 

' Before proceeding with alignment, turn slugs A2 and A3 out fully (counterclockwise). Check the signal generator used in alignment against 3 
a crystal calibrator or other frequency standard for absolute frequency calibration required for this operation. 

Set to 
exactly 
4.5 MC. 

High side to 
test point "Y"; 

common to chassis. 

1,1%p Inviest Dr wnie on VTVM. 
A8 and A9 for maximum (keep reducing 
generator output to keep VTVM at ap-
proximately 1 volt). 

High side to 
test point "Z"; 

common to chassis. 

Use zero center scale on VTVM if 
available. 

Al 0 for zero on VTVM (the correct zero 
point is located between a positive and 
a negative maximum). If A8 was far 
off, repeat step 1. 

High side to 
test point "Y"; 

common to chassis. 

Connect a 10 mmfd. capacitor from pin 
7 of V305 ( 12BY7) to pin 7 of V201 
(6AU6). 
Use lowest DC scale on VTVM. 

All for minimum. 

3 
k"J 
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CHASSIS 20L2 

TOUCH-UP OF RATIO DETECTOR SECONDARY will generally be required. Correct adjustment point is 
USING TELEVISION SIGNAL (A10, BOTTOM located between the two maximum buzz peaks that will 

SLUG OF T201) be noticed when turning the slug back and forth about 

Adjustment need be made on one channel only. 1/4 to Y2 turn. 
ALIGNMENT OF 4.5 MC TRAP All, USING A 

Proceed as follows: TELEVISION SIGNAL 
a. Turn set on and allow about 15 minutes for warm up. Beat interference ( 4.5 MC) appears in picture as very fine 
b. Tune set for normal picture and sound. vertical or diagonal lines, very close together, having a 
c. Carefully insert a non-metallic alignment tool in the "gauze-like" appearance, the pattern will vary with speech, 

bottom slug of T201. An alignment tool with a screw- forming a very fine herringbone pattern. 
driver blade or hexagonal end is required depending on The trap can be tuned by watching the picture and adjust-
the transformer used, see • note below. When the align- ing slug All for minimum 4.5 MC interference. If greater 
ment tool engages the bottom tuning slug A10, adjust accuracy is required, the trap should be adjusted as in-
the slug for best sound with minimum buzz level. Do structed in step 3 of the "4.5 MC Sound IF and Trap 
this carefully as only slight rotation in either direction Alignment." 

• If ratio detector transformer ( T201) has hollow hexagonal core slugs, bottom slug adjustment ( A10) can be made from top of chassis, if you 
use alignment tool ( part number 98A30.12; available at Admiral Distributor). Bottom slug ( A10) can be reached through the hole in the core 
of the upper slug ( A8). 

VHF TUNER RF AND MIXER ALIGNMENT 
a. Connect negative of 41/2 volt bias battery to AGC generator to the antenna terminals. To avoid distor-

buss (test point " T"), positive to chassis. If it is dif- tion of the response curve, keep sweep generator 

ficult to obtain a curve of sufficient amplitude, re- output at a minimum, marker pips just barely visible. 

move battery and connect a wire jumper from test c. Connect oscilloscope through a 10,000 ohms resistor 

point " T" to chassis, to test point "W" on tuner (figure 13). Keep scope 

b. Connect sweep generator ( with 300 ohm output) to leads away from chassis. 
antenna terminals. If sweep generator does not have d. Allow about 15 minutes for receiver and test equip-

a built-in marker generator, loose y couple a marker ment to warm up. 

Step 
Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency 

Instructions 

1 

. 
2 

193.25 MC 
(Video Carrier) 
197.75 MC 

(Sound Carrier) 

Sweeping 
Channel 10. 
See frequency 
table below. 

Alternately adjust Al2 and A13 (figure 13) as required to obtain equal peak amplitudes and 
symmetry, consistent with flat top appearance, proper band width and correct marker 
location, see figure 12. 

83.25 MC 
(Video Carrier) 

87.75 MC 
(Sound Carrier) 

Sweeping 
Channel 6. 

See frequency 
table below. 

Adjust A14 as required to obtain curve having maximum amplitude and flat top appearance 
consistent with proper bandwidth and correct marker location, see figure 12. After coin-
pleting adjustment, recheck adjustment of step 1. 

3 

Set the sweep generator to sweep 
the channel to be checked. Set 
the marker, generator for the 
corresponding video carrier fre- 
quency and sound carrier fre- 
quency. 

Check each channel operating in the service area for curve shown below. In general, the 
adjustment performed in steps 1 and 2 are sufficient to give satisfactory response curves on 
all channels. However, if reasonable alignment is not obtained on a particular channel, 
(a) check to see that coils have not been intermixed, or (b) try replacing the pair of coils 
for that particular channel, or (c) repeat step 1 for a weak high channel as a compromise 
adjustment to favor the particular channel. Repeat step 2 for the weak low channel to 
favor the particular low channel. If a compromise adjustment is made, other channels 
operating in the service area should be checked to make certain that they have not been 
appreciably affected. 

ID 
o 

DIP SHOULD NOT 
EXCEED 30% OF 
TOTAL HEIGHT 

BARKER, VIDEO CARRIER /  

4.5 MC --0-1 

( MARKER, SOUND CARRIER 

Full skirt of curve will not be visible unless generator 
sweep width extends beyond 12 MC. 
Figure 12. RF Response Curve. 

VHF FREQUENCY TABLE 

Channel 
Number 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

Channel 
Freq., 
MC 

54-60 
60-66 
66-72 
76-82 
82.88 

174-180 
180-186 
186-192 
192.198 
198-204 
204.210 
210-216 

Video 
Carrier, 
MC 

55.25 
61.25 
67.25 
77.5 
83.25 

175.25 
181.25 
187.25 
193.25 
199.25 
205.25 
211.25 

Sound 
Carrier, HF Osc., 
MC MC 

59.75 
65.75 
71.75 
81.75 
87.75 

179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

101 
107 
113 
123 
129 
221 
227 
233 
239 
245 
251 
257 

416 
VHF OSG 
SLUG ADJ 

VHF 
MISER 

•U95 MIN )V 
TRAP 

AT 

12 A 4 
45.3 MC VHF RF VHF RF 

AMP AMP 

V 

Figure 13. Top of Tuners, Showing VHF 
Adjustment Locations. 

416 
VHF 05C 
SLUG ADJ 

Figure 14. Front View of Tuners. 

VHF OSCILLATOR ADJUSTMENT 
(Using a signal generator) 

/t is always advisable to make VHF oscillator adjustments using a Tele-
vision Signal as instructed on page 4. If a Television Signal is not available, 
HF oscillator adjustment can be made using a crystal calibrated signal 
generator. Note that adjustment "A15" (figure 10) is an overall oscil-
lator adjustment and should only be made when the mixer-oscillator tube 
is replaced. Generally "A15" adjusts with about 3/16" of screw thread 
exposed. Make adjustments as follows: 

Receiver Control Settings Signal G tor Instructions 

Set Channel Selector for each channel 
to be adjusted. Set "Tuning" control 
at half rotation. Turn volume control 
fully to the right (clockwise). 

Connect to antenna terminals. Set Connect a wire ¡ Limper from test point "W" on the 
generator to exact frequency of VHF tuner to test point "Z". See figure 8. Remove the 
oscillator. See frequency table on page ratio detector tube V202 (6AL5). Carefully adjust the 
10. Set g tor for maximum output. oscillator slug A16 on each channel until a whistle 

(beat) is heard in the speaker of the receiver. 

OVER-ALL VHF AND IF RESPONSE CURVE CHECK 
Receiver Controls 
and Bias Battery 

Contrast control fully 
to the left. Channel 
Selector on channel 
10 or other unas-
signed high channel. 
Connect negative of 
41/2 volt bias battery 
to test point "T", 
positive to chassis. 

Sweep 
Generator 

Connect to antenna 
terminals. Set gener-
ator to sweep VHF 
channel selected. See 
frequency table on 
page 10. Keep gen-
erator output as low 
as possible, to pre-
vent overloading. See 
section 2 of "Align-
ment Hints." 

Marker 
G tor 

If an external marker 
generator is used, 
loosely couple high 
side to sweep gener-
ator lead. VHF mark-
er frequencies are 
shown in frequency 
table on page 10. 

Oscilloscope Instructions 

Connect to point "V" 
through a decoupling 
filter; see figs. 6 and 
8. 

• 50•/. 

- 

-/ •30% MAXIMUM 

PEAKS DIFFERENCE IA HEIGHT OF 
SI4011L0 NOT EXCEED 30% 

SOUND CARRIER 
MARKER 

(MAI MOT BE 
XISIBIE) 

• AT LEAST 95% POINT 

•MEASUREO FROM RICHEST PEAK 

Figure 15. Ideal Over-all VHF and IF Response Curve. 

Note that video carrier (marker) on the "Overall RF-IF Re-
sponse Curve" will appear on the opposite side of the curve as 
compared to the " IF Response Curve" figure 10. This is due to 
action of the mixer tube. 

Compare the response curve obtained 
against the ideal curve shown in 
figure 15. If the curve is not within 
tolerance, touch up the IF slug as 
instructed below. It should never be 
necessary to turn slugs more than 
one turn in either direction. If the 
curve is satisfactory on the channel 
checked, all other channels should 
also be satisfactory. 

IMPORTANT: When sweep output is 
reduced, response curve amplitude 
on scope should also decrease, but 
curve shape should remain the some. 
If curve shape changes, reduce 
sweep output and/or the scope gain 
until the shape does not change. See 
section 2 of "Alignment Hints." 

mocmo 
moo soap 

/ maiEl 

Figure 16. Over-all RF and IF Response Curves, 
Incorrect Shape. 

Curves must have approximate equal peaks and correct 
marker location. If it is necessary to adjust for approximate 
equal peaks and marker location, carefully adjust slug 42 and 
if necessary slug A3. It should not be necessary to turn the 
slugs more than one turn in either direction. 
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IF PRE-AMPLIFIER RESPONSE CURVE CHECK AND ALIGNMENT 
Important: This alignment is seldom required. It should be made only 

if UHF reception is poor and after usual causes of poor reception have 
been checked. This alignment should be made after completing preceding 
alignments. 

a. Set VHF Channel Selector at detent position midway 

between channels 5 and 6. 

b. Connect negative of 41/2  volt bias battery to AGC 

buss (test point " T"), positive to chassis. 

c. Remove CR I (mixer crystal) from holder. Connect 

sweep generator high side through 100 ohm resistor 

to negative clip of mixer crystal socket, see figure 13. 

If sweep generator does not have a built-in marker 

generator, loosely couple a marker generator to the 

high side of sweep generator. To avoid distortion 

of the response curve, keep sweep generator output 

at a minimum, markcr pips just barely visible. 

d. Connect oscilloscope through a 10,000 ohm resistor 

to test point "W" on tuner (figure 18). Keep scope 

leads away from chassis. 

e. Allow about 15 minutes for receiver and test equip-

ment to warm up. 

f. Use a non-metallic alignment tool. If hollow core 

slugs are used, use alignment tool, part number 

98A30-14. 

Step 

*1 

2 

Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency 

Instructions 

45.75 MC 
(Video Carrier) 

41.25 MC 
(Sound Carrier) 

Set sweep at 
43.5 MC, 

sweep width 
12 MC. 

Adjust A17 to obtain maximum amplitude at center of curve. Alternately adjust A18 and 
A19 (figure 18) as required to obtain equal peak amplitudes and symmetry, consistent with 
flat top appearance, proper band width and correct marker location; see figure 17. 

If curve cannot be made to resemb e response curve, figure 17, check to be sure all instructions have been followed. Check tubes 
V101 and V102 and repeat alignment. 

Important: After replacing tubes, it may be necessary to check "VHF Tuner RF And Mixer Alignment". 

• Before proceeding, detone slug A2 exactly 3 turns counter-clockwise. After completing this alignment, return slug A2 to its original setting 
by turning it exactly 3 turns clockwise. 

Caution: Use extreme care to avoid damage to coils or slugs. 

DIP SHOULD HOT 
EXCEED 30 % OF 
TOTAL HEIGHT. 1.•*--- 4.5 MC 

_ _ _ _ _ _ _ 

4588 

41.25 MC/ 
MARKER 

45.75 MC 
MARKER 

Full skirt of curve will not be visible unless generator sweep 
width extends beyond 12 MC. 

Figure 17. IF Preamplifier Response Curve. 
Figure 18. Bottom View of Tuners Showing 

IF Preamplifier Adjustments. 

PRODUCTION CHANGES 
Production changes are coded RUN 1, RUN 2, etc., as given in the 

headings below. Run number (stamped on chassis) indicates that this 
chassis has the change(s) incorporated which are explained under that 
particular run number heading below, as well as all changes (lower run 
numbers) made prior to that time. At the start of production chassis were 
stamped RUN 1; a few chassis were not stamped with a Run number. 

CHANGE IN SYNC CIRCUITS 

Run 2 and higher 

In sets stamped Run 2 and higher, R330 was changed 
from 18,000 ohms to 27,000 ohms, R416 was changed from 

WAVEFORM DATA 
(Waveforms given on schematic) 

Waveforms taken with Contrast control set fully to the right, 
all other controls set for normal picture ( in sync). DX Range 
Finder control set fully to the left ( at "0" position). Warning: In-
correct adjustment of the DX Range Finder control will cause 
waveform distortion. 
Waveforms at video and sync stages obtained with transmitted 

signal input to receiver. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one-

half of the vertical frequency), or for 7875 cycles ( which is one-
half of the horizontal frequency) so that two pulses appear on the 
screen. 
The peak-to-peak voltage readings shown are subject to some varia-

tion due to response of the oscilloscope and parts tolerances. 
Waveform at V407 can also be taken by clipping or twisting the 

lead from the oscilloscope high side over the insulation on the lead 
connecting to pin 3. When taking the waveform this way, the shape 
of waveform will be the same but the peak-to-peak voltage will be 
much lower depending upon the degree of coupling. 

TV VOLTAGE DATA 
(Voltages given on schematic) 

• Contrast control turned fully clockwise. Low-Channel Selector 
set on an unused VHF channel. High-Channel Selector in the 
"VHF" position. Other front controls set at approximately half 
rotation. Vert. Lin. and Height set at approximately half rota-
tion. DX Range Finder control set fully to the left ( at "0" 
position). 

• VHF Antenna disconnected from set with terminal shorted. 
• Line voltage 117 volts AC. 
• Voltages measured with a vacuum-tube voltmeter between tube 

socket terminals and chassis, unless otherwise indicated. 
• Voltages at V101 and V102 (VHF Tuner) are measured with tube 

in socket. Use an adapter or lift tube out of socket just high 
enough to allow a needle point probe to contact tube pins. 
Voltages at pins 6 and 3 of V101 (6BZ7) must be taken as de-
scribed above or no voltage reading will be obtained. 

• Voltages at V306 measured from top of socket with tube removed. 
• B+ voltage at terminal of VHF-UHF switch taken with tuner in 
UHF position. 

• Voltages marked with an asterisk (*) will vary widely with con-
trol setting. 

CAUTION 

Pulsed high voltages are present on the cap of V405, pin 3 of 
V407 and on the filament terminals and cap of the 1B3GT tube. NO 
ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS 
FROM THESE POINTS WITHOUT SUITABLE TEST EQUIP-
MENT. 

Picture tube 2nd anode voltage can be measured from the 2nd 
anode connector and should be taken only with a high voltage in-
strument such as a kilovoltmeter or a vacuum-tube voltmeter with a 
high voltage probe. 2nd anode voltage is approximately 15 KV. 
Proper filament voltage check of the 1B3GT tube may be made by 
observing filament brilliancy as compared with that obtained with a 
1.5 volt dry cell battery. 

2.7 megohms to 3.3 megohms, R417 was changed from 
47,000 ohms to 27,000 ohms. The above changes were 
made to improve vertical sync and correct bending at top 
of picture. 
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CHASSIS 20L2 

SCHEMATIC NOTES 

Run numbers are rubber stamped at the rear of the chassis. 

C>. C>. etc. indicate alignment points and alignment connections. 
IMPORTANT: Before making waveform and voltage measurements, see instructions 

on this page. 
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RESISTORS 
Sym. Description Port No. 

RI 470 ohms, 1/2  watt 60B 8471 

R2 6,800 ohms, 1/2  watt 6013 8-682 
R3 1,000 ohms, 1/2  watt 60B 8-102 
R4 100,000 ohms, 1/2  watt 60B 8-104 
R5 270 ohms, 1/2  watt 60B 8-271 

R101 22,000 ohms, 1/2  watt 6011 8-223 
R102 47,000 ohms, 1/2  watt 60B 8-473 
R104 120,000 ohms, 1/2  watt 60B 8-124 
R105 820,000 ohms, 1/2  watt 60B 8-824 
R106 470,000 ohms, 1/2  watt 60B 8-474 
R107 1,500 ohms, 1 watt 60B 14-152 
R108 100,000 ohms, 1/2  watt 60E1 8-104 
R109 8,200 ohms, 1/2  watt 60B 8-822 
R110 15,000 ohms, 1/2  watt 6013 8-153 
R111 4,700 ohms, 1/2  watt ( Part of M103) 60B 8-472 
R112 3,300 ohms, 1 watt 60B 14-332 
R114 100,000 ohms, 1/2  watt 6013 8-104 
R115 100,000 ohms, 1/2  watt 60B 8-104 
R116 10,000 ohms, 1/2  watt 60B 8-103 
11117 10 ohms, 1/2  wait 60B 8-100 

R201 470,000 ohms, 1/2  watt 60B 8-474 
11202 100 ohms, 1/2  watt, carbon only 60B 28-19 
R203 330 ohms, 1/2  watt 60B 8-331 
R204 10,000 ohms, 1/2  watt 60B 8-103 
R205 10,000 ohms, 1/2  watt 60B 8-103 
R206 390 ohms, 1/2  watt 60B 8-391 
R207 47,000 ohms, 1/2  watt 60B 8-473 
R208A 1 megohm, Volume   

75B 11-21 
R208B 1,000 ohms, Contrast5 

(R208 includes switch S501) 
R209 120 ohms, 1/2  watt 60B 8-121 
R210 82,000 ohms, 2 watt 6013 20-822 
R213 2 megohms, Tone control  75C 13-22 

111214 470,000 ohms, 1/2  watt 60B 8-474 
R215 2,000 ohms, 1/2  watt, 5% 60B 7-202 

11;1217 1 megohm, 1/2  watt 60B 8-105 
R219 510 ohms, 1/2  watt, 5% 60B 7-511 
R221 1,000 ohms, 2 watt 6013 20-102 
R222 2,700 ohms, 2 watt 60B 20-272 

R304 100,000 ohms, 1/2  watt 6013 8-104 
R305 1,000 ohms, 1/2 watt 60B 8-102 
R306 47 ohms, 1/2  watt, carbon only 60B 28-45 
R307 1.5 megohms, 1/2  watt 60B 8-155 
R308 1,000 ohms, 1/2  watt 60B 8-102 
R309 24,000 ohms, 1/2  watt, 5% 60B 7-243 
R310 1,000 ohms, 1/2 watt 60B 8-102 
R311 68 ohms, 1/2  watt, carbon only 60B 28-44 
R312 1,000 ohms, 1/2  watt 60B 8-102 
R313 24))00 ohms, 1/2  watt, 5% 60B 7-243 
1{314 150 ohms, 1/2  watt 608 8-151 
R315 330 ohms, 1/2  watt 60B 8-331 
R316 56,000 ohms, 1/2 watt 6013 8-563 
R317 47,000 ohms, 1/2  watt Part of T303 
R318 2 megohms, DX Range Finder control  75C 1-63 
R319 470,000 ohms, 1/2  watt 60B 8-474 
R320 4,700 ohms   Part of L302 
11321 5,600 ohms, 1/2  watt 60B 8-562 
R323 33,000 ohms, 1/2  watt 60B 8-333 
R324 22,000 ohms, 1/2 watt 60B 8-223 
R325 6,800 ohms, 1/2  watt 60B 8-682 
R326 33,000 ohms  Part of L305 
R327 10,000 ohms  Part of L306 
R328 2,200 ohms, 2 watt 60B 20-222 
R329 See R222 

118,000 ohms, 1/2  
R330 stamped RUN 

127,000 ohms, 1/2 
stamped RUN 

•R331 270,000 ohms   
R332 180,000 ohms   
R333 100,000 ohms, Brightness 
R334 4,500 ohms, 5 watt  
R335 1,000 ohms, 1/2 watt  
R336 330 ohms, 1/2- watt  
R337 3.3 megohms, 1/2  watt  
R338 15 megohms, 1/2  watt  
R339 680,000 ohms, 1/2 watt  

R401 22,000 ohms, 1h  watt 60B 8-223 
R402 8,200 ohms, 1/2  watt 60B 8-822 

watt ( in chassis 
1)  60B 8-183 
watt ( in chassis 
2 and higher)  6013 8-273 

60 8-274 
60B 8-184 

 75C 13-25 
61A 17-1 
60B 8-102 
6013 8-331 
60B 8-335 
60B 8-156 
60B 8-684 

RESISTORS 

R403 8,200 ohms, 112 watt  
R404 2 megohms, Vertical Hold  
R405 1.2 megohms, 1/2  watt  
R406 10,000 ohms, 1/2  watt, 5%  
R407 1 megohm, 1/2  watt  
R408 2.5 megohms, Height  
R409 1 megohms, 1/2 watt  
R410 820 ohms, 1/2  watt  
R411 3,000 ohms, Vert. Lin.   
R412 560 ohms, 1/2 watt ( part of 1403)   
11413 560 ohms, 1/2  watt ( part of T403)  
tR414 2,700 ohms, 1/2 watt  
*R415 56,000 ohms, 1/2  watt  

2.7 megohms, 1/2 watt ( in chassis 
R416 stamped RUN 1) 60B 

3.3 megohms, 1/2  watt ( in chassis 
stamped RUN 2 and higher)  60B 

{
47,000 ohms, 1/2 watt ( in chassis 
stamped RUN 1) 60B 

27,000 ohms, 1/2  watt ( in chassis 
stamped RUN 2 and higher)  60B 

R418 150,000 ohms, 1/2  watt 60B 
R419 2,200 ohms, 'h watt 6013 
R420 2,200 ohms, 1/2 watt 60B 
R421 1 megohm, 1/2 watt 60B 
R422 2,200 ohms, 1/2  watt 608 
R423 100,000 ohms, 1/2  watt, 5% 60B 
R424 100,000 ohms, 1/2  watt, 5% 60B 
R425 4.7 megohms, 1/2 watt 60B 
R426 470,000 ohms, 1/2 watt  . 608 
R427 47,000 ohms, 2 watt 60B 
R428 5,600 ohms, 1/2  watt ( part of L401) 60B 
R429 1,500 ohms, 1/2 watt 6013 
R430 120,000 ohms, 112 watt 60B 
R431 25,000 ohms, Hpriz. Hold 75C 
R432 100,000 ohms, 1/2  watt 60B 
R433 150,000 ohms, Horiz. Drive 75C 
R434 5,600 ohms, 1/2 watt 60B 
R435 82 ohms, 1/2 watt, carbon only 60B 

)1  R436 megohm, 1/2  watt 60B 
t 470,000 ohms, 112 watt ( in later models) .60B 

R437 47 ohms, 1 watt 60B 
R438 82 ohms, 1/2  watt, carbon only 608 
R439 8,200 ohms, 2 watt 60B 
R440 1,200 ohms, 2 watt 60B 
R441 4.7 ohms, 1/2 watt, carbon only 60B 
R442 1,000 ohms, 2 watt 60B 
R443 1,000 ohms, '/2 watt ( part of 1403) 60B 

R444 3.9 megohms, 1/2 watt 60B 

R501 270,000 ohms, 1 watt 60B 
R503 10,000 ohms, 5 watt, 5% 61A 
R504 1,200 ohms, 2 watt 60B 

R417 

CAPACITORS 

Cl .68 mmfd 10%, ceramic  
C2 25 mmfd, 5%, cer, N750 temp. coeff.   
C3 .68 mmfd, 10%, ceramic  
C4 390 mmfd, silver mica   
C5 800 mmfd, min, ceramic feed-thru   
C6 800 mmfd, nun, ceramic   
C8 390 mmfd, min, ceramic feed-thru   
C9 390 mmfd, min, ceramic feed-thru   

C101 68 mmfd, 3%, ceramic 
C102 5 mmfd, 5%, ceramic 
C103 68 mmfd, 3%, ceramic  
C104 3 mmfd, 10%, ceramic 
C105 6.8 mmfd, 10%, ceramic  
C106 .5 to 3 mmfd, ceramic trimmer  
C107 .001 mfd. min. ceramic  
C108 .5 to 3 mmfd, ceramic trimmer  
C109 1.5 mmfd, 15%, cer, NPO temp. coeff  
C110 800 mmfd, min, ceramic feed-thru  
C111 800 mmfd min, ceramic feed-thru 
C112 800 mmfd, min, ceramic feed-thru 
C113 800 mmfd, min, ceramic feed-thru 
C114 47 mmfd, 10%, ceramic 
C115 47 mmfd, 10%, ceramic 
C116 220 mmfd, 10%, ceramic  
C117 .5 to 3 mmfd, ceramic trimmer  
C119 .5 to 3 mmfd, ceramic trimmer  
C120 10 mmfd, 10%, cer, N750 temp. coeff.   

CHASSIS PARTS 
60B 8-822 CAPACITORS 
75C 13-32 C121 5 mmfd, 5%, N900 temp. coeff.  94D 64-100 
6013 8-125 C122 .001 mfd, min, ceramic  94D 64-101 
60B 7-103 C201 6.8 mmfd, ceramic N330 temp. coeff.    65C 6-71 
60E1 8-105 C202 20 mmfd, 5%, ceramic 65C 6-51 
75C 13-3 4 C203 .005 mfd, 450 volts, min, ceramic 65C 10 
60B 8-105 C204 180 mmfd, 5%, NO30 temp. coeff.  65C 6-59 
60B 8-821 C205 4 mfd, 50 volts, electrolytic 67A 4-9 
75C 13-7 65C 6-6 C206 500 mmfd, ceramic  
6013 8-561 C207A 20 mfd, 150 voltsl 
60B 8-561 C207B 60 mfd, 200 volts t 
6013 8-272 C207C 40 mfd, 350 volts(' electrolytic  67D 15-23 

60B 8-563 C207D 60 mfd, 350 volts) 
C208 .0022 mfd, 600 volts, paper 64B 9-17 

8-275 C209 .01 mfd, 600 volts, paper 64E3 98.-113 
C210 0047 mfd, 600 volts, paper 64B 5 

8-335 1-C214 .01 mfd, 600 volts, paper 64B 8-13 
C215 50 mmfd, ceramic 65C 6-4 
C216 80 mfd, 350 volts, electrolytic  67D 15-64 
C217 .01 mfd, 600 volts, paper 64B 813 

C301 72 mfd, 5%  Part of L308 
C302 .001 mfd, min, ceramic 65C 641 
C303 2.2 mmfd, ceramic ( part of L301) 65C 6-86 
C304 15 mmfd, ceramic ( part of L301) 65C 6-50 
C305 .001 mfd, min, ceramic   65C 6-41 
C306 .005 mfd, 450 volts, min, ceramic 65C 10-1 
C307 .005 mfçl, 450 volts, min, ceramic 65C 10-1 
C308 .001 mfd, min, ceramic 65C 6-41 
C309 120 mmfd, ceramic ( part of 1303) 65C 6-66 
C310 18 mmfd, ceramic ( part of 1303) 65C 6-91 
C311 .47 mfd, 100 volts, paper 64A 10-1 
C3I2 .001 mfd, min, ceramic 65C 641 
C313 6.8 mmfd cer, N330 temp. coeff.  65C 6-71 
C314 .01 mfd, ceramic 65C 10-3 
C315 Electrolytic   See C423A 

150 mmfd, mica  658 21-151 
.01 mfd, 600 volts, paper 64B 843 
.22 mfd, 400 volts, paper 64B 9-24 
18 mmfd, mica 65B 5-4 
2.2 mmfd, 10%, cer, NPO temp. coeff.   65C 6-86 
.001 mfd.   Part of 1308 
.005 mfd, 450 volts, min, ceramic 65C 10-1 
.002 mfd, 600 volts, paper 64B 5-14 

28-11 :C405 .005 mfd, 600 volts, paper 64B 5-12 
.005 mfd, 600 volts, paper  

64B 5-12 
20-102 C406 0047 mfd, 500 volts, mica   65B 21472 
8-102 C407 .047 mfd, 600 volts, paper, 10%   64A 2-14 
8.395 C408 .1 mfd, 600 volts, paper   64B 9-7 

14-274 C409A 100 mfd, 50 voltst . 
17-2 C4098 80 mfd, 350 volts) electrolytic   67D 15-22 

20-122 C410 20 mfd, 475 volts, electrolytic  67A 25-1 
C411 .1 mfd, 200 volts, paper 64B 9-39 
C412 001 mfd, mica 658 21-102 
C413 .001 mfd, mica 658 21-102 

94E) 66-51 C415 .0047 mmfd, 300 volts, mica  658 9-15 

94D 66-52 C416 .047 mfd, 400 volts   64B 9-28 

94D 66-51 C4I7 .0022 mfd, 600 volts   64B 8-17 

94D 66-53 C418 .0039 mfd.    Part of L401 

94D 66-54 C419 390 mmfd, mica   6513 21-391 

94D 66-55 C420 270 mmfd, mica   6513 21-271 

94D 66-56 C421 .01 mfd, 450 volts, ceramic   65C 10-3 

94D 66-56 C422 .1 mfd, 400 volts, paper   64B 9-76 

8-473 

8-273 
8-154 
8-222 
8-222 
8-105 
8-222 
7-104 
7-104 
8-475 
8474 
20-473 
8-562 
8-152 
8-124 
13-28 
8 104 
13-29 • C316 
8-562 •C317 
28-31 C318 
8-105 C319 
8-474 C320 
14.470 C322 
28.31 C323 

20-822 : C403 
20-122 : C404 

  Part of M10 C423A 10 mid, 300 soltst electrolytic   
  Part of M10 C423B 10 mfd, 25 volts1 

Part of MIO C424 .047 mfd, 400 volts, paper  
 94D 64-86 

94D 64-85 
98A 45-23 
94D 64-101 
98A 45-23 

 94D 64-87 
94C 37-90 

 94C 37-90 
 94C 37-90 
 94C 37-90 

 94D 64-88 
 94D 64-88 

94D 64-89 
98A 45-23 
98A 45-23 

94D 64-91 

C425 .047 mfd, 600 volts, paper, 10% 
C426 .047 mfd, 600 volts, paper, 10% 
C427 47 mmfd, 5%, 1,500 volts, mica 

(part of T403) 
tC428 .01 mfd, 600 volts, paper 
tC429 .01 mfd, 600 volts, paper 
C430 .1 mfd. 400 volts, paper 
C501 Electrolytic 
C502 Electrolytic 
C503 .1 mfd, 400 volts, paper  
C504 .1 mfd, 400 volts, paper  

Speaker 
10" PM ( includes choke)  
5" PM ( includes choke and output 

transformer)   78B 79-2 

67D 15-33 

64B 9-28 
64A 244 
64A 2-14 

 65B 1-64 
6413 8-13 
64B 8-13 
64B 9-26 

 See C207D 
See C409B 
64B 9-26 
64B 9-26 

78B 80-2 

COILS, TRANSFORMERS 
LI Trap Coil t 

94E) 66-57 
L2 Trap Coil   
L3 Coupling Coil  9413 66-58 
L4 Cathode Choke  94D 66-59 
L5 Heater Choke  94D 66-60 
L6 Heater Choke  94D 66-60 
L101 Trap Coil   Part of M101 
L102 Trap Coil   Part of M101 
L103 Trap Coil   Part of M101 
1104 Antenna Matching Coil  Part of M101 
L105 IF Preamplifier Coil,  Part of M103 
L106 IF Preamplifier Coil  Part of 111103 
1.107 IF Preamplifier Coil  Part of M103 
L108 Antenna Coil ( Stamped 2U, 3U, etc.) 

for Channel #2 94D 64-52 
for Channel #3 94D 64-53 
for Channel #4 94D 64-54 
for Channel #5 94D 64-55 For 
for Channel #6 94D M-56 94D 64-2 
for Channel #7 94D 0-57 VHF 
for Channel #8 94D 64-58 tuner 
for Channel #9 94D 64-59 only 
for Channel # 10 94D 64-60 
for Channel # 11 94E) 64-61 
for Channel # 12 94D 64-62 
for Channel # 13 94D 64-63_ 

COILS, TRANSFORMERS 
Sym. Description Part No. 

1109 Mixer-Osc. Coil ( Stamped 2, 3U, etc.) 
for Channel #2 94E) 64-72 
for Channel #3 94D 64-73 
for Channel #4 94D 64-74 
for Channel #5 94D 64-75 For 
for Channcl #6 941) 64 76 94D 64-2 
for Channel #7 94D 64-77 VHF 
for Channel #8 94D 64-78 tuner 
for Channel #9 St4D 64-79 only 
for Channel # 10 94D 64-80 
for Channel # 11 94D 64-81 
for Channel # 12 94D 64-82 
for Channel # 13 940 64-83. 

L110 VHF RF Amplifier Plate Coil 94D 64-104 
L111 VHF Mixer Plate Coil  941) 64-103 
1.112 Heater Choke Coil 94D 64-105 
L201 Sound Take-off Coil 72B 99-4 
1,301 Trap Coil ( includes C303, C304)  72ID 111-10 
L302 Video Peaking Coil ( wound on R320) 73A 5-15 
L303 Video Peaking Coil 73A 5-7 
1304 Trap Coil  72B 99-6 
1305 Video Peaking Coil ( wound on R326) 73A 5-13 
L306 Video Peaking Coil ( wound on R327) 73A 5-9 
L307 Heater RF Choke 73A 2-5 
1308 IF Input Coil ( includes C301, C322) 72B 119-1 
L309 RF Choke Coil 73A 6-9 
L401 Horiz. Lock Control ( includes R428, C418)  94B 17 
L402 Width Control Coil 94A 49-2 
L403 Horiz. Lin.  94A 50-1 
L501 Filter Choke  74B 18-2 
TI Mixer Output Coil ( includes R5) 94D 66-63 
1201 Ratio Detector Transformer 72B 68-2 
1202 Audio Output Transformer 79A 8 
1301 1st IF Transformer 72D 111-6 
1302 2nd IF Transformer 72D 111-7 

T303 3rd IF Transformer 72B 118-1 
1401 Vert. Blocking Oscillator Transformer 79A 18-5 
1402 Vert. Output Transformer 79B 40-2 
1403 Deflection Yoke ( includes R412, 

R413, R443, C427) 94C 51-1 
1404 Hor. Output Transformer 79D 41-2 
T501 Power Transformer  80C 35-2 

t May be part of couplate 63C6-5. Replace with exact part or 

May be part of couplate 63C6-11. Replace with exact part or 

* May be part of couplate 63C6-12. Replace with exact part or 

• May be part of couplate 63C6-8. Replace with exact part or 

individual components. 

individual components. 

individual components. 

individual components. k
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CHASSIS 19L2, Z, M2, Z, N2Z, R2, S2, T1,W1,W1A 

PICTURE POSITIONING LEVER MOVES SIDEWAYS OR UP AND DOWN 
ION TRAP 

FOCUS ADJUSTMENT 
UHF ANT. TERMINALS 
VHF ANT. TERMINALS 
FUSE 
WIDTH 
VERT. LIN. 
HORIZ. LIN. 

HORIZ. DRIVE 

HORIZ. FREQ. HEIGHT DX RANGE FINDER 

HORIZONTAL CONTROL ON FRONT PANEL 

Rear View of 19L2 and 19L2Z Chassis Showing Rear 
Adjustment Locations. 

PICTURE 
POSITIONING LEVER 

FOCUS 
ADJUSTMENT 

ANTENNA 
TERMINALS 

UHF— 

VHF 

WIDTH 

VLEINRT.. 
• • 

HORIZ. LIN. 

HORIZ. DRIVE 

® HORIZ. FREQ. 

H 

PICTURE POSITIONING LEVER MOVES SIDEWAYS OR UP AND DOWN 

FOCUS ADJUSTMENT 

UHF ANT. TERMINALS 

VHF ANT TERMINALS' 
FUSE 
WIDTH 
VERT. LIN. 
HORIZ. LIN. 

HORIZ. DRIVE 
®HORIZ 'FREQ. 

D 
FOCUS 

ADJUSTMENT 

ANTENNA 
TERMINALS 

G 

VHF— 

\PHONO 
INPUT 
JACK WIDTH 

HORIZONTAL 
CONTROL ON 
FRONT PANEL 

HEIGHT 
PHONO MOTOR 

FUSE SOCKET 

Rear View of 19Y1A Chassis Showing 
Adjustment Locations. 

4546 VHF CHANNEL 
SLUG 

VERT. 
LIN. 

CORRECTING MAGNET 

HORIZONTAL CONTROL ON FRONT PANEL 

HEIGHT DX RANGE FINDER 

Rear View of 19R2 1952 Chassis Showing 
Adjustment Locations. 

PICTURE 
POSITIONING 

LEVER 

HORIZ. LIN./  

HORIZ. DRIVE 

ION TRAP 

Aire 

14' 

HEIGHT 

Step 

• Connect negative terminal of 1 1/2 volt bias battery 

to test point " T", positive to chassis. 

• DX Range Finder (if used) set at " 0".  

Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Center 

Frequency 

503.50 MC 503 MC 

2 869.50 MC 869 MC 

3 

Set the sweep generator to sweep 
the channel to be checked. Al-
ternately set the marker gener-
ator for the corresponding video 
carrier frequency and sound car-
rier frequency. 

4 

885.25 
(video carrier) 

889.75 
(sound carrier) 

887 MC 

5 

Successively sweep channels 83 
to 14, alternately inserting ap-
propriate video and sound carrier 
marker. 

• Allow about 15 minutes for receiver and test equip-

ment to warm up. 

Instructions 

Tune UHF tuner to channel 19, or until RF response curve is observed on oscilloscope. Adjust 
A20 (figure 59) until marker is located in the center of the response curve. * See note 1 below. 

Tune UHF tuner to channel 80, or until RF response curve is observed on oscilloscope. Adjust 
421 (figure 59) until marker is located in the center of the response curve. * See note 1 below. 

Check response curve for each channel operating in the service area. Marker locations 
should be as shown in figure 60. In general, the adjustments performed in steps 1 and 2 
are sufficient to provide satisfactory curves and correct marker locations for all channels. 
However, if reasonable alignment is not obtained on a particular channel, see instructions 

given in steps 4 and 5 below. 

Remove the snap fastened cover plate "B" from the bottom of the UHF tuner, see figure 59. 
Adjust both UHF preselector trimmer tabs (figure 61), by moving them up or down, to 
obtain maximum amplitude of response curve at test point "W". * See note 2 below. 

Track both UHF preselector gangs to each other and to the oscillator gang from channel 83 
to channel 14, by bending or knifing the preselector rotor blade segments (figure 61) adjacent 
to the stator line to obtain the desired response curve, see figure 60. Always knife the 

plates while tuning lower in frequency to avoid affecting the tracking above the point of 
knifing. Check which section requires knifing by touching the plates with the knifing tout 
while observing the response curve, then proceed with the knifing of the proper section or 
of both sections, if required. Use caution when knifing the preselector blades so as not to 
disturb the position of the polystyrene damping blocks located beneath the stator line. 

*NOTE 1. If UHF tuner is far out of alignment, the response curve may be too low in amplitude to be readily observed, or it may be very 
distorted in shape. In this case, it will be necessary to roughly align the preselector before completing final oscillator adjustment. This 

K is done by knifing the preselector rotor blade segments (figure 61) adjacent to the stator line at dial setting for the affected channel. 

side of the UHF tuner by means of a small hook shaped tool Do not 

G 

HORIZONTAL 
CONTROL ON 
FRONT. PANEL 

0 HORIZ. FREQ. FUSE 

Rear View of 19T1C 19W1B and 19W1C Chassis Showing 
Adjustment Locations. 

Control Panel on 19T1, 19W1 and 19W1A Sets; Knobs 
Removed. Tone Control Not Used in 19T1 and 19W1A Sets. 

UHF TUNER 
• Connect UHF Sweep Generator to UHF antenna term-

inals, sweep width 12 MC. If sweep generator does 

not have a built-in marker generator, loosely couple a 

UHF marker generator to the transmission line be-

4540 

TONE HORIZONTAL 

BRIGHTNESS VERTICAL 
r--

*NOTE 2: Adjustment of the trimmer tabs is made from the bottom 
remove the top-side cover of the UHF tuner during alignment. 

 -NVHF CHANNEL SWG 

Control Panel on 19L2, 19L2Z, 19N2Z and 
19R2 Sets; Knobs Removed. 

BRIGHT SS 
q!!/ 
CONTR5s! 

Control Panel on 19M2 Sets; Knobs Removed. 

ALIGNMENT 
tween antenna terminals and UHF tuner. 

• Connect oscilloscope through a 10,000 ohm resistor 

to test point "W" on VHF tuner ( figure 58). 

DIP SHOULD MOT 
EXCEED 30% OF 
TOTAL HEIGHT 

f ( 
MARKER, VIDEO CARRIER MARKER, SOUND CARRIER 

Figure 60. RF Response Curve Taken at Test Point 
Make Horizontal Sync Adjustment as follows: 

   1.  Set the DX Range Finder at "0" position (see chassis 
illustrations) and set the Contrast control ( on front 

  VHF CHANNEL SLUG panel) for normal picture. 

2. Important: Before making these adjustments, be sure 
that the picture can be made to sync vertically ( remain 
stationary up and down) as lack of both vertical and 
horizontal sync is an indication of trouble in the sync 
circuits. If replacement of tubes V303, V401, V403 does 
not eliminate sync trouble, check for other trouble in the 
sync circuits. 

.. • " se 

A20 

• _ ‘-rigi-yriirri 
A2I 

; ilk 11 

OSCILLATOR ROTOR BLADES ROTOR BLADES 
Figure 61. Top View of UHF Tuner Showing Trimmer Tab 

Locations ( top-side cover removed for illustration only). 

11 

PRESELECTOR TRIMMER TABS 

PRESELECTOR 

3. With the picture in sync, rotate Horizontal control ( A) 
on front panel from one end to the other. If picture 
does not hold sync as described in paragraphs "a" or 
"b" at left, set the Horizontal control ( A) at the point 
where the picture just loses sync or becomes unstable, 
and slowly adjust the Horizontal Frequency (B) un-
til the picture just falls back into sync. It may require 
several turns of adjustment ( B). Repeat this procedure 
until the picture holds as described in paragraphs "a" or 
"b" at left. If the picture can be made to hold sync 
with adjustment of B), adjustment is complete. 

—1 
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4. If horizontal sync is still unsatisfactory, carefully repeat 
entire procedure. Try replacing tube V403. It may be 
necessary to make Complete Horizontal Oscillator Align-
ment ( using an oscilloscope) 

HORIZONTAL CONTROL 0 

(ON FRONT PANEL) 

=Cr= 

e so 

HORIZ. 
FREO 

Figure 10. Rear View of Chassis Showing Horizontal 3. 
Sync Adjustments. 

4. 

DX RANGE 
FINDER 

COMPLETE HORIZONTAL OSCILLATOR 
ALIGNMENT 

(Requires Oscilloscope) 

1.IMPORTANT: Set the DX Range Finder at "0" posi-
tion and set the Contrast control ( on front panel) for 
normal picture. 

2.Connect oscilloscope high side through a 10 mmfd. 
capacitor to terminal marked "C" or "2" on the hori-
zontal oscillator transformer T404 ( see figure 11). It 
is important to use short leads and a very low capacity 
capacitor ( at least 10 mmfd.) to avoid loading the cir-
cuit and thus distorting the waveform. 

DX 
RANGE 
FINDER 

0 — 

HORIZ. 
FRED. 

C or 2 

D or 4 

HORIZONTAL 
CONTROL ON 
FRONT PANEL 

C418 
.01 MFD 
10% 

HORIZ LOCK 

4566 

Figure 11. Bottom View of Chassis Showing Horizontal 
Sync Adjustments. 

Set the oscilloscope sweep to 15.75 KC or a sub-multiple 
of it. 

Adjust the Horizontal Lock slug (DI (see figure 11) 
until the oscilloscope waveform pattern appears as in 
figure 12. The rounded and pointed peaks of the wave-
form must have equal height. The picture must be kept 
in sync to obtain the proper oscilloscope waveform pat-
tern. Keep the picture in sync by adjusting the Hon. 

PEAKS MUST HAVE EQUAL HEIGHT 

Figure 12. Horizontal Oscillator Waveform. 

SERVICING RADIO TUNER IN 19M2 MODELS 
SERVICING RADIO TUBES AND DIAL LIGHT 

The radio tubes and radio dial light can be serviced 
without removing the TV chassis from the cabinet. The 
radio tubes can be reached through the opening cut in the 
underside of the chassis shelf. 
The dial light can be serviced by removing the tuning 

knobs and plastic control panel. A number 47 dial light 
(part number 81A1-8) is used. 

REMOVING RADIO TUNER 

The radio tuner is mounted at the front apron of the 
chassis. Alignment, taking voltage readings or an inspec-
tion of the underside of the radio tuner can be performed 

Location Figure 44. 

• Connect output meter 

• Turn receiver Volume 

RADIO ALIGNMENT PROCEDURE 

across speaker voice 

control fully on. 

• Function switch in " Radio" position. 

• Connect ground wire from radio chassis to TV chassis. 

coil.•  Use lowest output setting of signal generator that 

gives a satisfactory reading on meter.  

• Use a non-metallic alignment tool for IF adjustments. 

• Repeat adjustments to insure good results. 

Step 
Connect 

Signal Generator 

Dummy Antenna 
Between Radio and 
Signal Generator 

.1 MFD 

Signal 
Generator 
Frequency 

Receiver 
Dial 

Setting 

Adj. Trimmers 
in Following 
Order to Max. 

1 Gang capacitor 
antenna stator 

455 KC Tuning gang 
wide open 

*A-B (2nd IF) 
*C- D ( 1st IF) 

2 ,, ,, 1620 KC ,, E ( Oscillator) 

3 
Place generator lead close to loop of set to obtain adequate 
signal. 
No actual connection (signal by radiation).  

1400 KC 
Tune in 
signal §F (antenna) 

• Adjustments A and C made from underside cf chassis. See figure 44 for alignment locations. 
§. AM antenna trimmer may not peak if antenna leads are not properly routed or separated. 

without complete removal of the radio tuner from the TV 
chassis. To gain access to the underside of the radio tuner, 
remove the tuning drive drum and remove the four self-
tappings screws at the front and rear of the radio tuner. 

Figure 45. Drive Cord 

ALIGNMENT OF RADIO TUNER 

of Radio Alignment Adjustments. 

2 TURNS 

Stringing for Radio Tuner. 

The radio tuner in television and radio chassis should be 
aligned as instructed under "Radio Alignment Procedure" 
below. 

Radio alignment adjustments B, C, D and F are accessible 
without disassembly of the radio tuner from the TV chassis. 
Adjustments A and C are made from underside of chassis, 
see paragraph above on "Removing Radio Tuner". The 
figure at left shows the locations of radio alignment ad-
j ustments. 

SERVICING 3D1 RADIO CHASSIS 
ALIGNMENT OF 3D1 RADIO CHASSIS 

The 3D1 radio chassis should be aligned as instructed 
below. 

Radio alignment adjustments are accessible without dis-
assembly of the radio from the housing. Remove the radio 
escutcheon for aligning adjustments A and C. Adjust-
ments A and C are accessible through hn1Pq in chassis hom-
ing. Location of alignment adjustments is shown in figure 
47. 

Figure 46. 3D1 Radio Chassis 
With Front Housing Removed. 

  F ANT. 
ST pq 1-‘2 ND 
IF Li I F 

Figure 47. Trimmer Locations for 3D1 Radio. 

3D1 RADIO ALIGNMENT PROCEDURE 
• Connect output meter across speaker voice coil, same relative position to the chassis as when in the 

cabinet. 
• Turn receiver Volume control fully on; Tone 

fully clockwise. 

• Band switch in AM position. 

• AM antenna must be connected and placed 

control 
• Use lowest output setting of signal generator that 

gives a satisfactory reading on meter. 

• Use a non-metallic alignment tool for IF. adjustments. 

in the • Repeat adjustments to insure good results. 

Step 
Connect 

Signal Generator 

Gang capacitor 
antenna stator 

Dummy Antenna 
Between Radio and 
Signal Generator 

Signal 
Generator 
Frequency 

Receiver 
Dial 

Setting 

Adj. Trimmers 
in Following 

Order to Max. 

*A-B (2nd IF) 
*C- D ( 1st IF) 

1 .1 MFD 455 KC Tuning Gang 
wide open 

2 ,, II 1620 KC ,, E (oscillator) 

3 
Place generator lead close to oop of set to obtain adequate 
signal. 
No actual connection (signal by radiation). 

1400 KC 
Tune in 
signal §F (antenna) 

Adjustments A and C made from underside of chassis. See figure 47 above for alignment locations. 
§ AM antenna trimmer adjustment "F" in step 3 should be repeated after set and antenna have been installed in cabinet. Important: AM 
antenna trimmer may not peak if antenna leads are not properly routed or separated. 
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CHASSIS 19L2, Z, M2, Z, N2Z, R2, S2, T1,W1,W1A 

TELEVISION ALIGNMENT PROCEDURE 

GENERAL 

Complete VHF and UHF IF Pre-amplifier alignment 
consists of the following individual procedures and 
should be performed in this sequence. 

a. 

b. 

C. 

d. 

e. 

f. 

g-

IF Amplifier and Trap Alignment. 

IF Response Curve Check. 

4.5 MC Sound IF and Trap Alignment. 

RF and Mixer Alignment. 

Over-all RF and IF Response Curve Check. 

VHF Oscillator Adjustment. 

IF Pre-amplifier Response Curve Check and Align-
ment. 

TEST EQUIPMENT 

To properly service this receiver, it is recommended 
that the following test equipment be available. 

IMPORTANT: Many service instruments do not 
meet the requirements given below. A list of recom-
mended equipment is available from Admiral Distributor. 

Oscilloscope 
Standard oscilloscope, preferably one with a wide band 

vertical deflection, vertical sensitivity at least .05 volt 
IRMS) per inch. 

Signal (Marker) Generator 

4.5 MC frequency. 
40 to 50 MC frequency range. 

50 to 90 MC frequency range. 

170 to 225 MC frequency range. 

Must have a built-in calibration crystal 
dial accuracy. 

for checking 

Sweep Generator 
Sweep generator must provide sweep frequencies from 

40 to 50 MC range: 
50 to 90 MC range: 

170 to 225 MC range: 
Output: adjustable; at least one-tenth volt maximum. 

Output impedance: 300 ohms balanced to ground. 

A sweep generator not having constant output voltage 
over the swept range and linear sweep, will produce 
curves which are widely different from the ideal curves 
shown in the following pages. If repeated difficulty is 
encountered in obtaining these curves, the sweep gen-
erator should be checked. A simple check is to observe 
the response curve for a set that is in alignment. 

Before suspecting the generator, be sure the alignment 
instructions in this manual have been followed carefully. 

Vacuum-Tube Voltmeter 
Preferably with low range (3 volt) DC zero center 

scale and a high voltage probe ( 30,000 volt range). 

with at least 

10 MC sweep width. 

ALIGNMENT TOOLS 

The following alignment tools are required. They can 
be obtained from the Admiral Distributor under the part 
numbers listed below: 

Metal alignment screwdriver part number 98A30-9. 
Non-metallic ( fiber) alignment screwdriver ( 111/2" 
long, 1/2 " diameter) part number 98A30-10. 

Non-metallic alignment wrench ( 9" long, for large 
hexagon core IF slugs) part number 98A30-12. 

Non-metallic alignment wrench ( 9" long, for small 
hexagon core IF slugs) part number 98A30-13. 

IMPORTANT ALIGNMENT HINTS 
The following suggestions should be performed if difficulty 

is experienced during the alignment procedure. 
1. IF CIRCUIT INSTABILITY: When spot frequency align-
ing the IF amplifiers, the VTVM pointer may swing when the 
hand is placed too near the IF transformers. When viewing 
the IF response curve on an oscilloscope, the curve may change 
shape with hand capacity, especially when aligning A6 (3rd 
IF transformer T303). To correct either of these conditions, 
the following alignment hints should be tried: 

(a) Check the generator output leads to be certain that the 
unshielded portion ( especially the grounded lead) be as short 
as practicable. 

(b) Be sure that a decoupling netwirk is used at the video 
detector output and that the leads on the network are kept as 
short as possible t See figure 21). 

(cl For injecting IF signal use an insulated tube shield 
over V102 ( 6U8) Oscillator-Mixer tube. Insulate bottom in-
side of tube shield with masking tape; see figure 16. 

(d) The use of a non-metallic alignment tool, approximately 
eight inches long ( part number 98A30-12), will permit ad-
justment without coming too near to the transformers. 

2. RECEIVER OVERLOADING WHEN CHECKING THE 
OVER-ALL RESPONSE CURVE: Due to the inherent high 
sensitivity of these receivers, it is very easy to cause over-
loading in the third IF amplifier stage. In some cases, gen-
erator leakage alone is enough to produce a response curve on 
the oscilloscope. To prevent overloading, do the following: 

(a) Be certain that the generator output attenuators are set 
at a minimum. 

(b) Some generators have a built-in pad in the output table 
to be used when viewing the over-all response curve. Be sure 
that the pad in the cable is properly connected in the circuit. 
Refer to the generator instruction manual for details. 

c) If a pad is not built in, the 12 db pad shown below in 
figure 17 can be constructed and connected between the gener-
ator and the antenna terminals. 

INSULATE 
BOTTOM WITH 
MASKING TAPE 

Figure 16. Tube Shield for IF Alignment and 
IF Response Curve Cheek. 

GENERATOR 
OUTPUT 500 ONUS 

280 ONUS 

280 OHMS 

500 OHM 

TO 
RECEIVER 
ANTENNA 
TERMINALS 

Figure 17. Illustration of 12 db Attenuation 
Pad for Viewing Cher-all RF-1F 

Response Curve. 

After becoming familiar with alignment procedure, some servicemen simplify subsequent 
alignment of sets by merely using the essential alignment data given in figures below. 

Al6 
VHF 05C 
SLUG ADJ 

4360 

v< 

Al 
VHF 
MIXER 

L_  V 

A 
45.3 MC 

Figure 20. Top View of TV Tuner 
Showing Adjustment Locations. 

A2 
(TOP SIDE) 
45.3 MC MAX 
MIXER PLATE 

AT 
(TOP SIDE) 
43.95 MCMIN 

TRAP   

A3   
45.3MC MAX 
IF INPUT COIL 

-•\ 

43.95 MIN. 
TRAP 

A7 

Al2 
VHF RF 
AMP 

Al 
47.25MC MIN 

TRAP 

A4 
45.31/AC MAX 

1ST IF 

AS .--• EST POINT 
43.3MC MAX 0 

2240 IF __' 120/ 4n aus JCT. OF L302 ANO R3I9 

A6 UM am 00 a, o 
3RD IF OWN 0 L. 14=11 4195MC MAX 

tr„ 

o 
o 

0 

TINT 
IPT rUe) 

0 

o 
TEST POINT 
NEG. OF G205 
ELEC. 4MFD A10 A8 A9 All 

(BOTTOM SLUG) ( TOP SLUG) 4.5MC MAX 4.5 MC MIN 
4.501C ZERO 4.5MC MAX SOUND TRAP 

TEST PONT SEC. JRATIO DET. r111. RATIO DE T. TAKE OFF 

JCT. OF C206 
R206 le R207 

Al4 
VHF RF 
AMP 

Figure 22. Bottom View of 19T1, 19W1 and 19W1A Chassis 
Showing Test Point Connections and IF Alignment Data. 

10,000 ONUS 
TO TEXT 
POINT •V• 

00501$ 
511000 - 

330 
IWO 

TO SCOPE 
OR VTVM 

Figure 21. Decoupling Filter. 

"-- A2 
(TOP SIDE) 
453 MC MAX 
MIXER PLATE 

AT 

43.85 MC MIN 
(TOP SIDE) 

TAR3Ape _. II i   
45.3NIC MAX iy 
IF INPUT COIL 1  Al L____ J ---1-°_: / 

47.2514C MIN - - -- -- - • --
v< TRAP 

___---- -- -- O 0 

4610 

A4 - 
45.3MC MAX 

1ST IF 

AS 
43.3MC MAX 

UNO IF 

A6 ---
•19.5MC MAX 

3RD IF 

TEST POINT 
MEG. OF C205 
ELEC. 4MFD 

1201 IN MS 
C201 um 0 

310 MI6 

*TEST POINT 
IAGC BUSS) 

.__, TEST POINT 
' o : JCT. OF L302 
--• 0 ANO R319 

L302 

IBOTALUG)(TOF"SLUG) 4.5 02 MAX C MIN 4.5 Z 4.5 MC MAX SOUND 4.5AT.RllAP 

JCT OF C206 

TES, PONT RATIO UT. TAKE OFF 

R206 R207 

Figure 22A. Bottom View of 19L2, 19M2, 
19N2Z and 19R2 Chassis Showing Test Point 

Connections and IF Alignment Data. 

UHF TUNER ALIGNMENT 

The UHF tuner has been carefully aligned at the fac-
tory and generally should never require realignment in 
the field. Also, since alignment of the UHF tuner is quite 
involved, for the present, it is not recommended for field 
service. If it has been definitely determined that com-
plete tuner alignment is required, it should be returned 
to the Admiral distributor for replacement. 

Important: Do not under any circumstances attempt 
adjustment of the tracking screws or bend the capacitor 
tuning plates in any way. 
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IF AMPLIFIER AND TRAP ALIGNMENT 
• Connect bias battery; negative to test point "T", see 

figure 22, positive to chassis. A 41/2 volt battery is required 

for all steps below. 

• Disconnect antenna. Connect a jumper wire across the 

antenna terminals. 

• Set Channel selector to Channel 12 or other unassigned 
high channel, to prevent interference during alignment. 

• Set the Contrast control fully to the left counterclockmise). 

• Allow about 15 minutes for receiver and test equipment to 
warm up. 

• Use lowest DC scale on VTVM. 

*1 I * 47.25 MC 

2 45.3 MC 

3 43.3 MC 

4 45.3 MC 

5 45.3 MC 

6 45.3 MC 

7 43.3 MC 

8 

9 

43.95 MC 

VTVM high side to test point "V" 
through a decoupling filter; see 
figs. 21 and 22, common to chassis. 

Generator high side to 6U8 (V102) 
special tube shield. Connect low 
side to chassis near the tube 
shield, see figure 16. 

Connect a 41/4  volt bias battery to 

test point "T". 

Use lowest DC scale on VTVM. 
When peaking, keep reducing gen-
erator output for VTVM reading of 
approx. 1 volt or less. If unstable, 

refer to section 1 of the "Align-
ment Hints" above. 

Al for minimum. 

A2 for maximum. 

A3 for maximum. 

Repeat step 2. 

Readjust 
A3 for maximum. 

A4 for maximum. 

A5 for maximum. 

To insure correct alignment, repeat steps 1 and 4. Make the "IF Response Curve Check" gi 

A6 for maximum. 

ven below. 

Before proceeding with alignment, turn slugs A2 and A3 out fully ( counter-clockwise). Check the signal generator 
used in alignment against a crystal calibrator or other frequency standard for absolute frequency calibration required 
for this operation. 

IF RESPONSE CURVE CHECK 
(Using sweep generator and oscilloscope) 

Receiver Controls 
and Rion  Rnittebry 

Sweep 
Generator 

Marker 
Generator 

Oscilloscope Instructions 

Set Channel selec- Connect high side If an external Connect to test Check curve obtained against 

tor on Channel 12 
or an unassigned 
high channel. Pic- 

to 6U8 mixer-osc, 
insulated tube 
shield, see fig. 16. 

marker generator is 
used, loosely couple 
high side to sweep 

point "V" through 
a decoupling filter, 
see figs. 21 and 22. 

ideal response curve in fig. 18. 
Note tolerances on curve. 
Keep marker and sweep out-

ture control fully to Connect low side to generator lead on Marker pips on puts at very minimum to pre-

the left. Connect bottom part of tube tube shield, low scope will be more vent overloading. A reduction 

negative of 41/4  volt shield. Set sweep side to chassis. distinct if a conden- in sweep output should re-

bias battery to test frequency to 44.5 Marker frequencies ser from 100 mmfd. duce response curve ampli-

point "T"; positive MC, and sweep indicated on IF Re- to 1000 mmfd. is tude without altering the 

to chassis, width approximate- 
ly 7 MC. 

sponse Curve, connected across the 
oscilloscope input. 

shape of the response curve. 
If the curve is not within 
tolerance or the markers are 
not in the proper location on 
the curve, touchup with IF ' 
slugs as instructed below. 
Important: If curve changes 
shape with hand capacity, see 
section 1 of "Alignment 
Hints." 

(NAT 1101 SE 5511110 
41.251IC DARKER (  i 

¿AT LUST 26db 
OR 95% 

I.SIC 

; 

45.19IC MARKER 

j_ • SO% 

- f-A3- 0%▪  sumo 
DIFFEREICE II HOOT OF PEAKS 
5110111.0 ROT EXCEED 30% 

•REASRRED FROM MCIIEST PEAK 

Figure 18. Ideal IF Response Curve. 

Figure 19. IF Response Curses, Incorrect Shape. 

If it is necessary to adjust for approximate equal peaks and 
correct marker location, carefully adjust slug A2 and if necessary, 
adjust slug A3. It should not be necessary to turn the slugs 
more than one turn in either direction. 

If the curve cannot be made to resemble the response curve 
shown at left, repeat all steps under "IF Amplifier and Trap 
Alignment" making sure that generator frequencies are accurate 
and adjustments are carefully made. If a satisfactory curve can-
not be obtained after repeating these steps, it may be necessary 
to change IF amplifier tubes or check for a defective circuit 
component to be sure that each sage is operating properly. 

45.75 MC 
MARKER 

4.5 MC SOUND IF AND TRAP ALIGNMENT 
See below for touch-up of ratio detector using television 

signal without test equipment. 

a. Connect signal generator high side to pin 2 of V304 
(6AL5) through a .01 mfd. condenser, connect low side 
to chassis. 

b. Allow about 15 minutes for receiver and test equipment to 
warm up. 

c. Set Contrast control fully to the left ( counterclockwise). 

d. Use a NON-METALLIC alignment tool. If Ratio Det. 
Transformer ( T201) has hollow core slugs, bottom slug ad-
justment A8 can be made from top of chassis, if you use 
alignment tool #98A30-12 obtainable from Admiral Dis-
tributor. 

Step SFirgent: 1( eG.4ea VTVM Connections Instructions Adjust 

When using a signal generator, be sure to check it against a crystal calibrator or other frequency standard 
for accurate frequency calibration at 4.5 MC. Accuracy required is within one kilocycle. 
IMPORTANT: If a signal generator and frequency standard are not available, alignment can be made using 
a TV station signal. Tune in a station and follow steps 1, 2 and 3 below. If necessary use a higher scale on 

the VTVM. 

1 
High side to 

test point "Y"; 
common to chassis. 

Use lowest DC scale on VTVM. 
A8 and A9 for maximum (keep 
reducing generator output to 
keep VTVM at approx. 1 volt). 

2 Set to 
exactly 
4.5 MC 

High side to 
test point "Z"; 

common to chassis. 
Use zero center scale on VTVM, 
if available. 

Al0for zero on VTVM (the cor-
rect zero point is located between 
a positive and a negative maxi-
mum). If A8 was far off, re-
peat step 1. 

3 
High side to 

test point "Y"; 
common to chassis. 

*Connect a 10 mmfd. capacitor 
from pin 5 of V305 (6CB6) to 
pin 7 of V201 (6AU6). 
Use lowest DC scale on VTVM. 

All for minimum. 

* In 19R2 chassis. connect 10 mmfd. capacitor from pin 7 of V305 ( 1213Y7) to pin 7 of V201 (64116). 

TOUCH-UP OF RATIO DETECTOR SECONDARY 

USING TELEVISION SIGNAL (A10,BOTTOM 

SLUG OF T201) 

*Adjustment A10 is accessible through the 1/4" hole 
(just below T201) in bottom of the cabinet or the chassis 
mounting shelf, located toward the left side facing the 
rear of the set. See figure 22. Removal of the chassis 
is therefore not required. Adjustment need be made 
on one channel only. Proceed as follows: 

a. Turn set on and allow about 15 minutes for warm up. 

b. Tune set for normal picture and sound. 

c. Carefully insert a non-metallic alignment tool through 
the opening in cabinet bottom below T201. An align-
ment tool with a screwdriver blade or hexagonal end 
is required depending on the transformer used, see 
• note below. When the alignment tool engages the 
bottom tuning slug A10, adjust the slug for best 
sound with minimum buzz level. Do this carefully as 

only slight rotation in either direction will generally 
be required. Correct adjustment point is located be-
tween the two maximum buzz peaks that will be 
noticed when turning the slug back and forth about 
1/4 to 1/2  turn. 

ALIGNMENT OF 4.5 MC TRAP Al 1,USING A 

TELEVISION SIGNAL 

Beat interference ( 4.5 MC) appears in picture as very 
fine vertical or diagonal lines, very close together, having 
a "gauze-like" appearance, the pattern will vary with 
speech, forming a very fine herringbone pattern. 

The trap can be tuned by watching the picture and ad-
justing slug All for minimum 4.5 MC interference. If 
greater accuracy is required, the trap should be adjusted 
as instructed in step 3 of the "4.5 MC Sound IF and 
Trap Alignment': 

• If ratio detector transformer ( T201) has hollow hexagonal core slugs, bottom slug adjustment A 10 can be made from top of chassis, 
if you use alignment tool ( part number 98A30-7; available at Admiral Distributor). Bottom slug ( A10) can be reached through the 
hole in the core of the upper slug(A8) 
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CHASSIS 19L2, Z, M2, Z, N2Z, R2, S2, T1,W1,W1A 

VHF TUNER RF AND MIXER ALIGNMENT 

a. Connect negative of 41,4 volt bias battery to AGC buss ( test 
point "T"), positive to chassis. If it is difficult to obtain a 
curve of sufficient amplitude, remove battery and connect a 
wire jumper from test point "T" to chassis. 

b. Connect sweep generator ( with 300 ohm output) to an-
tenna terminals. If sweep generator does not have a built-
in marker. generator, loosely couple a marker generator to 
the antenna terminals. To avoid distortion of the response 

curve, keep sweep generator output at a minimum, marker 
pips just barely visible. 

c. Connect oscilloscope through a 10,000 ohm resistor to test 
point "W" on tuner ( figure 24). Keep scope leads away 
from chassis. 

d. Allow about 15 minutes for receiver and test equipment 
to warm up. 

Step 

1 

2 

3 

Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency 

Instructions 

193.25 MC 
(Video Carrier) 

197.75 MC 
(Sound Carrier) 

Sweeping 
Channel 10. 

See frequency 
table below. 

Alternately adjust Al2 and A13 ( figure 24) as required to obtain equal peak 
amplitudes and symmetry, consistent with flat top appearance, proper hand 
width and correct marker location; see figure 23. 

83.25 MC 
(Video Carrier) 

87.75 MC 
(Sound Carrier) 

Sweeping 
'Channel 6. 

See frequency 
table below. 

Adjust A14 as required to obtain curve having maximum amplitude and flat 
top appearance consistent with proper band width and correct marker location; 
see figure 23. After completing adjustment, recheck adjustment of step 1. 

Set the sweep generator to 
sweep the channel to be 
checked. Set the marker gen-
erator for the corresponding 
video carrier frequency and 
sound carrier frequency. 

Check each channel operating in the service area for curve shown below. 
In general, the adjustment performed in steps 1 and 2 are sufficient to give 
satisfactory response curves on all channels. However, if reasonable align-
ment is not obtained on a particular channel, (a) check to see that coils have 
not been intermixed, or (b) try replacing the pair of coils for that particular 
channel, or (c) repeat step 1 for a weak high channel as a compromise ad-
justment to favor the particular channel. Repeat step 2 for the weak low 
channel to favor the particular low channel. If a compromise adjustment is 
made, other channels operating in the service area should be checked to 
make certain that they have not been appreciably affected. 

DIP SHOULD NOT 
EXCEED 30% OF 
TOTAL HEIGHT 

HARKER, VIDEO CARRIER 

4.5 MC --10-1 

41 
HARKER, SOUND CARRIER 

Full skirt of curve will not be visible unless generator 
sweep width extends beyond 12 MC. 

Figure 23. RF Response Curse. 

416 
VHF OSC. 
SLUG ADJ. 

•300 

Al 
VHF 
MIXER 

43.95 MIN. ('V 
TRAP 

A7 

A2 412 
45 3 MC VHF RF 
MAX AMP 

V 

Figure 24. Top of Tuners, Showing VHF 
Adjustment Locations. 

Al4 
VHF RF 
AMP 

VHF FREQUENCY TABLE 

Channel Video Sound 
Channel Freq., Carrier, Carrier, 
Number MC MC MC 

2 54- 60 55.25 59.75 
3 60- 66 61.25 65.75 
4 66- 72 67.25 71.75 
5 76- 82 77.25 81.75 
6 82- 88 83.25 87.75 
7 174-180 175.25 179.75 
8 180-186 181.25 185.75 
9 186-192 187.25 191.75 
10 192-198 193.25 197.75 
11 198-204 199.25 203.75 
12 204-210 205.25 209.75 
13 210-216 211.25 215.75 

HF Osc., 
MC 

101 
107 
113 
123 
129 
221 
227 
233 
239 
245 
251 
257 

413 

415 

416 
VHF OSC 
SLUG ADJ 

Figure 25. Front View of Tuners. 

OVER-ALL VHF AND IF RESPONSE CURVE CHECK 

Receiver Controls 
and Bias Battery 

Sweep 
Generator 

Marker 
Generator Oscilloscope 

Contrast control 
fully to the left. 
Channel selector on 
nel selector on 
Channel 10 or 
other unassigned 
high channel. Con-
nect negative of 41/2  
volt bias battery to 
test point "T", posi-
tive to chassis. 

Connect to antenna 
terminals. Set gen-
erator to sweep 
VHF channel se-
lected. See frequen-
cy table on page 23. 
Keep generator out-
put as low as pos-
sible, to prevent 
overloading. See 
section 2 of "Align-
ment Hints." 

If an external mark-
er generator is 
used, loosely couple 
high side to sweep 
generator lead. 
VHF marker fre-
quencies are shown 
in frequency table 
on page 23. 

Instructions 

Connect to point 
"V" through a de. 
coupling filter;, see 
figs. 21 and 22. 

• 50 

14- --- - 
-530% MAXIMUM - 

DIFFERENCE ii NEICHE OF 
5110010 NOT EkCEED 30% 

PEAKS 

•NEASIIRED ER011 111CIUST PEAK 

SOUND CARRIER 
NARRER 

(MAT MOT BE 
VISIECEI 

Figure 26. Ideal Oser-all VHF and IF Response Curve. 

Note that video carrier (marker) on the "Over-all RF-IF 
Response Curve" will appear on the opposite side of the 
curve as compared to the "IF Response Curve" figure 18. 
This is due to action of the mixer tube. 

Compare the response curve 
obtained against the ideal 
curve shown in figure 26. If 
the curve is not within toler-
ance, touch up the IF slug 
as instructed below. It should 
never be necessary to turn 
slugs more than one turn in 
either direction. If the curve 
is satisfactory on the channel 
checked, all other channels 
should also be satisfactory. 
IMPORTANT: When sweep 
output is reduced, response 
curve amplitude on scope 
should also decrease, but 
curve shape should remain 
the same. If curve shape 
changes, reduce sweep output 
and/or the scope gain until 
the shape does not change. 
See section 2 of "Alignment 
Hints." 

auN 
COMER 

Curves must have approximate equal peaks and correct marker location. If it is 
necessary to adjust for approximate equal peaks and marker location, carefully adjust 
slug A2 and if necessary adjust slug A3. It should not be necessary to turn the slugs 
more than one turn in either direction. 

Figure 27. Over-all RF and IF Response Curves, Incorrect Shape. 

VHF OSCILLATOR ADJUSTMENT 
(Using a signal generator) 

It is always advisable to make VHF oscillator adjustments using a Tele-
vision Signal as instructed on page 8. If a Television Signal is not available, 
HF oscillator adjustment can be made using a crystal calibrated signal' 
generator. Note that adjustment "415" (figuré 18) is an overall oscil-
lator adjustment and should only be made when the mixer-oscillator tube 
is replaced. Generally ".415" adjusts with about 3/16" of screw thread 
exposed. Make adjustments as follows: 

Receiver Control Settings Signal Generator Instructions 

Set Channel selector for each chan-
nel to be adjusted. Set "Tuning" 
control at half rotation. Turn vol-
ume control fully to the right 
(clockwise). 

Connect to antenna terminals. Set 
generator to exact frequency of 
VHFoscillator. See frequency table 
on page 23. Set generator for 
maximum output. 

Connect a wire jumper from test point 
"W" on the tuner to test point "Z". See 
figure 22. Remove the ratio detector tube 
V202 (6AL5). Carefully adjust the os-
cillator slug A16 on each channel until a 
whistle (beat) is heard in the speaker of 
the receiver. 

© John Ir. Rider 



Description Part No. 

47,000 ohms, 2 watt, in 19M2, 19M2Z, 

05 19N2Z, 1932 60B 20-473 R4 
18,000 ohms, 1 watt, in 19L2, 19T1, 

lowl, 19w1A 6os 14-183 

118,000 ohms, 1 watt, in 19L2, 19L2Z, 
R4o6 19T1, 19W1, 19W1A 6os 14-183 

15,00o ohms, 4 watt, in 19M2, 19M2Z, 
19N2Z, 1932 60B 8-153 

3407 22,000 ohms, 4 watt 60B 8-222 
tR4o8 8,200 ohms, 4 watt .60B 8-822 
tR409 8,200 ohms, * watt 6os 8-822 

1.5 megohms, 4 watt, in early 
production sets 60B 8-155 

3410 1.2 megohms, 4 watt, in later 
production sets 60B 8-125 

910,000 ohms, 4 watt, in 19R2 60E 8-914 

3411 Vertical Hold control 
2 megohms 75C 

1.5 megohms j in 19R2 75C 
3412 10,000 ohms, 4 watt, 5% 6os 

314135 1 megohm, 4 watt 6os 
1.8 megohms, 4 watt, in 19R2   6os 

R414 2.5 megohms, Height control 75C 

R4155 1 megohm, -Ii- watt 60B 
470 ohms, -à- watt, in 1932 603 

R416 3,000 ohms, Vert. Lin. control 75C 

R417 820 ohms watt  .$ ? 1 6os 
220 ohms, * watt, in 19R2 6os 

R418 560 ohms, t watt 6oB 

3419 560 ohms, y watt 60E 
R420 330,000 ohms, 4 watt 60B 

? 3421 320,000 ohms, 1 watt 603 
31422 330,000 ohms, * watt, 5% 60E 

R423 82,000 ohms, 4 watt, 5% 6os 
R424 3,900 ohms, 4 watt 6os 
R425 68,000 ohms, 4 watt 60E 
R426 50,000 ohms, Horiz. Hold control 75C 

R427 22,000 ohms, 4 watt 6oB 

3428 150,000 ohms, 1 watt, 5% 60B 
3429 8,200 ohms, 4 watt 608 
R43o 150,000 ohms, 4 watt 603 
3431 820,000 ohms, * watt 6os 
3432 82,000 ohms, 4 watt 60B 
R433 1 megohm, 4 watt 608 
R434 82 ohms, 4 watt, carbon only 6os 

R435 47 ohms, 1 watt 60B 
120 ohms, 2 watt, in 1932 6os 

3436 82 ohms, 4 watt, carbon only 6os 
31437 8,200 ohms, 2 watt 6os 

3438 1,200 ohms, 2 watt 60B 
3439 1,000 ohms, 2 watt 6os 
R440 1,000 ohms, 4 watt 60E 

R441A 1.5 megohms, Vertical Hold control 
hm  R441B 50,000 os, Horiz. Hold control '''— 

4.7 ohms, t watt, carbon only 6os 28-44 

R442 1.8 ohms, * watt, carbon only, in 
1932 603 28-46 

*R444 56,000 ohms, -1-- watt 6os 8-563 

4445 2,700 ohms, 4 watt 60B 8-272 

3448 15,000 ohms,.2 watt 60B 20-153 
3449 100,000 ohms, t watt 60E 8-104 

3450 390,000 ohms, * watt 60B 8-394 
R451 1,000 ohms, 2 watt 60B 20-102 

R453 3.3 megohms, 4 watt 60E 8-335 

* May be part of couplate, 

4 May be part of couplate, 
* May be part of couplate, 

4 May be part of couplate, 

part 

part 

part 

part 

number 63C6-10. 

number 63C6-11 

number 63C6-12 

number 63C6-5. 

13-22 
13-26 
7-103 

8-105 
8-185 

13-3 

8-105 
8-471 

13-7 

8-821 
8-221 

8-561 
8-561 
8-334 

8-824 

7-334 
7-823 

8-392 
8-683 

13-23 
8-223 

7-154 
8-822 
8-154 
8-824 
8-823 
8-105 
28-31 

14-470 
20-121 

28-31 
20-822 
20-122 
20-1u2 
8-102 

Sym. Description Part No. 

3454 91,000 ohms, t watt, 5% 608 7-913 

R455 91,000 ohms, * watt, 5% 6os 7-913 
R456 1,300 ohms, 2 watt, 5% 60B 19-132 

R501 270,000 ohms, 1 watt 603 14-274 

3502 1,200 ohms, 2 watt 60B 20-122 

3503 10,000 ohms, 5 watt, 5% 61A 1-30 
R504 1,200 ohms, 2 watt 60B 20-122 

3701 22,000 ohms, 1 watt 60B 8-223 
3702 10,000 ohms, 1 watt 6os 14-103 
3703 150 ohms, 1 watt 60B 8-151 

R704 27,000 ohms, 1 watt 60B 14-273 
3705 47,000 ohms, 4 watt 60E 8-473 
R706 1 megohm, 4 watt 60B 8-105 

3708 4.7 megohms, t watt 60B 8-475 
3709 82,000 ohms, * watt 6os 8-823 

R710A 2 megohms, Tone control pot 75B 11-24 
R7los 1 megohm, Volume control 

(3710 includes switch S702.) 

CAPACITORS 

Sym. Description 

Cl .68 mmfd, 10%, ceramic 
C2 25 mmfd, 5%, cer, N750 
C3 .68 mmfd, 10%, ceramic 
C4 390 mmfd, silver mica  
C5 800 mmfd, min, ceramic 
C6 800 mmfd, min, ceramic 

C8 390 mmfd, min, ceramic 
C9 390 mmfd, min, ceramic 

 94D 66-51 
coeff 94D 66-52 

94D 66-51 
94D 66-53 
94D 66-54 
94D 66-55 
94D 66-56 
94D 66-56 

temp. 

feed-thru  

feed-thru  
feed-thru  

cloi 68 mmfd, 3%, ceramic Part 

C102 5 mmfd, 5%, ceramic Part 
C103 68 mmfd, 3%, ceramic Part 
C104 3 mmfd, 10%, ceramic 94D 
C105 6.8 mmfd, 10%, ceramic 94D 

C106 . 5 to 3 mmfd, ceramic trimmer 98A 
C107 .001 mfd, min, ceramic 94D 
clo8 . 5 to 3 mmfd, ceramic trimmer 98A 

C109 1.5 mmfd, 15%, ceramic, 

NPO temp. coeff 
C110 Boo mmfd, min, ceramic feed-thru  
C111 800 mmfd, min, ceramic feed-thru  
C112 800 mmfd, min, ceramic feed-thru  
C113 800 mmfd, min, ceramic feed-thru  

C114 47 mmfd, 10%, ceramic 94D 
C115 47 mmfd, 10%, ceramic 94D 

C116 220 mmfd, 10%, ceramic 94D 
C117 . 5 to 3 mmfd, ceramic trimmer 98A 

C119 .5 to 3 mmfd, ceramic trimmer 98A 
C120 10 mmfd, 10%, cer, N750 temp. coeff.  941) 

C121 5 mmfd, 5%, cer, N900 temp. coeff.  914D 
17-3 C122 .001 mfd, min, ceramic 9118 

 94D 
94c 
94c 
940 
940 

C201 6.8 mmfd, ceramic, N330 temp. coeff. .65C 6-71 

C202 20 mmfd, 5%, ceramic 65c 6-51 
C203 .005 mfd, min, ceramic 65C 10-1 

C204 180 mmfd, 5%, NO30 temp. coeff 65C 6-59 

C205 4 mfd, 50 volts, electrolytic 67A 4-9 
C206 500 mmfd, ceramic 65c 6-6 
C208 .0022 mfd, 600 volts, paper 64B 9-17 

C209 .01 mfd, 400 volts, paper 64B 8-13 
*C211 50 mmfd, ceramic 65c 6-4 

#C212 .01 mfd, 400 volts, paper 64B 8-13 

Replace with exact part or individual components. 

. Replace with exact part or individual components. 

. Replace with exact part or,individual components. 

Replace with exact part or individual components. 

Sym. 

C213A 20 mfd, 150 volts 

C213B 60 mfd, 200 volts 
C213C 40 mfd, 350 volts 
c213D 60 mfd, 350 volts 

C214 .01 mfd, 1400 volts, paper 6148 8-13 
C215 80 mfd, 350 volts, electrolytic 67D 15-64 

C216 .01 mfd, 400 volts, paper 64B 8-13 
*C217 .01 mfd, 400 volts, paper 64E 8-13 

C218 .0047 mfd, 600 volts, paper 64E 9-15 
C219 .0022 mfd, 600 volts, paper 64B 9-17 
C220 100 mmfd, ceramic 65C 6-3 

Description 

C301 72 mmfd, 5%, ceramic 65C 10-17 
C302 .001 mfd, min, ceramic 65C 6-41 
C303 2.2 mmfd, 10%, cer, NPO temp. coeff.  65c 6-86 
c3o4 15 mmfd, 5%, cer, NPO temp. coeff 65C 6-50 
C305 .001 mfd, min, ceramic 65C 6-41 

C307 .005 mfd, ceramic 65C 10-1 

C308 .001 mfd, min, ceramic 65C 6-41 
C309 120 mmfd, 10%, ceramic 65c 6-66 
c3lo 18 mmfd, 5%, cer, NPO temp. coeff.  65C 6-91 

C311 .47 mfd, 100 volts, paper 64A 10-1 
C312 .001 mfd, min, ceramic 65C 6-41 

Part No. C313 .1 mfd, 400 volts, paper 64B 9-7 
C314 6.8 mmfd, cer, N330 temp. coeff 65C 6-71 
§C315 150 mmfd, mica 65B 21-151 

C316 .22 mfd, 400 volts, paper 64B 8-24 
§C317 .01 mfd, 400 volts, paper 64B 8-13 

C318 001 mfd, min, ceramic 65C 6-41 
C319 .005 mfd, min, ceramic. 65C 10-1 
C321 .01 mfd, 400 volts, paper 64B 9-32 
C322 Electrolytic See C421B 

C323 18 mmfd, 10%, mica 65B 5-4 
C324 2.2 mmfd, 10%, cer, NPO temp. coefr 65c 6-86 

of 14101 
of M101 C401 .1 mfd, 200 volts, paper 64B 9-39 
of 14101 C402 82 mmfd, 500 volts, mica 65B 21-820 
64-86 tc4o3 .002 mfd, 600 volts, paper 64B 5-14 
64-85 tc4o4 .005 mfd, 600 volts, paper 64B 5-12 
45-23 tC405 .0047 mfd, 500 volts, mica 65B 21-472 

64-101 C406 .0047 mfd, 500 volts, mica 65B 21-472 
45-23 C407 .047 mfd, 600 volts, paper 64A 2-14 

C408 .1 mfd, 600 volts, paper 64E 9-7 

64-87 c4o9A loo mfd, 50 volts l 
37-90 c4o9s 80 mfd, 350 volts e ectrolytic 6 7D 

37-90 C410 20 mfd, 475 volts, electrolytic 67A 

37-90 c412 68 mmfd, 500 volts, mica 653 
37-90  

c64-88 c415 :11mfd, lao volts, paper 64B 
mfd, 1400 volts, paper  64E 

n 13 4 .1 mfd, 200 volts, paper 64B 
64-88 c  

64-89 c416 .047 mfd, 400 volts, paper 64E 

45-23 c417 270 mmfd, mica 65B 
45-23 C418 .01 mfd, 400 volts, 10%, paper 64A 
64-91 C419 820 mmfd, 500cvolts, mica 65B 

64-100 gle 680 mmfd, 500 volts, mica 658 
614-101 .1 mfd, 200 volts, paper, in 

all chassis except 19R2 64B 9-7 

C42lA 10 mfd, 300 volts electrolytic  
C421B 10 mfd, 25 volts} 

67D 15-33 

Part No. Sym. Description Part No. 
47 mmfd, 5%, 1,500 volts, mica, in 

electrolytic 67D 15-23 C425 all chassis except 19R2 65B 1-64 
140 mmfd, 5%, 1,500 volts, mica, 

in 19R2 only 65B1-74 

C426 .1 mfd, 400 volts, paper 64E 9-7 

:c427 .01 mfd, 600 volts, paper 64E 8-13 

*c428 .01 mfd, 600 volts, paper 64E 8-13 

65B 21-820 C429 82 mmfd, 500 volts, mica 

C430 10 to 160 mmfd, Horiz. Drive contro1.66A 30-2 
C431 150 mmfd, 3,000 volts, ceramic, 

N750 temp. coeff 65C 10-10 
C432 .01 mfd, 600 volts, paper 64B 8-13 

c433A 200 mfd, 50 volts 

C433B 20 mfd, 350 volts 
C433C 20 mfd, 200 volts 
C433D 80 mfd, 350 volts 

(C433 used in 1932 only) 

C434 .47 mfd, 100 volts, paper 64A 10-1 

C501 Electrolytic See C213D 
C502 Electrolytic, in 19R2 only See C433D 
C503 .1 mfd, 200 volts, paper 64B 9-7 

electrolytic  67D 15-36 

c7ol 5 mmfd; mica 65B 1-62 
C702 2 to 20 mmfd, trimmer 66B 8-

C704 47 mmfd, ceramic 65C 6-79 

.01 mfd, min, ceramic ( in 3D1 radio) 65C 10-8 
C705 .1 mfd, 400 volts, paper ( in built-

in radio) 64A 3-15 

c7o6 .1 mfd, 400 volts, paper 64A 3-15 
C707 .005 mfd, min, ceramic 65C 10-1 
C708 .1 mfd, 400 volts, paper 64B 9-7 

c7o9 100 mmfd, ceramic dual 
 63A 7-1 C710 100 mmfd, ceramic 

C711 .01 mfd, 1400 volts, paper 64B 9-32 
C712 100 mmfd, ceramic 65C 6-3 
C713 002 mfd, 400 volts, paper..., 64B 5-14 
C714 .005 mfd, 600 volts, paper 64B 5-12 
c716A 420 mmfd, max. for built-in 
c716B 104.7 mmfd, max. 2 tube radio 683 53-1 

} 

C716A 420 mmfd, max. for 3 tube 
68B 32 C716B 108 mmfd, max. ( 3D1)radio  

15-22 C717 .1 mfd, 400 volts, paper 64A 3-15 

21-1 
21-680 

9-7 
9-72 
9-11 
9_9 Ll Antenna Peaking Coil  94D 66-57 
21-271 L2 Antenna Peaking Coil 94D 66-57 

i.'--g I 21 ÉÎ 

L6 Heater Choke Coil 94D 66-6o 

Mixer Peaking Coil 94D 66-58 
Choke Coil 94D 66-59 

21-681 Heater Choke Coll 94D 66-6o 

Sym. 

COILS, TRANSFORMERS 

Description Part No. 

1.101 Trap Coil Part of 14101 
L102 Trap Coil Part of 11101 
L103 Trap Coil   Part of M101 (C421A and C421B in 19R2) 

Part of M101 Antenna Matching Coil  C422 .047 mfd, 400 voltsj paper 64A 2-14 L1o4 
IF  Part of M103 

C423 .047 mfd, 400 volts, paper 64A 2-14 t21.00)b =1:11;1: gco:111 Part of M103 
C424 .047 mfd, 400 volts, paper 64A 2-14 

1107 IF Preamplifier Coil Part of 11103 

* May be 

May be 

t May be 

May be 

part 

part 

part 

part 

of couplate, part number 63C6-10. Replace with exact part or individual components. 

of .couplate, part number 63c6-8. Replace with exact part or individual components. 

of couplate, part number 63C6-11. Replace with exact part or individual components. 

of couplate, part number 63C6-12. Replace with exact part or individual components. 
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CHASSIS 19L2 Z M2 Z N2Z R2 S2 T1 W1 W1A 

Sym. Description 

1.108 Antenna Coil (Stamped 2U, 3U, etc.) 

for Channel #2 94D 61s_52 
for Channel #3 94D 64-53 
for Channel #4 94B 64-54 
for Channel #5 94D 64-55 
for Channel #6 94B 64-56 
for Channel #7 94D 64-57 
for Channel #8 94B 64-58 
for Channel #9 94B 64-59 
for Channel #10 94D 64-60 
for Channel #11 94B 64-61 
for Channel #12 94D 64-62 
for Channel #13 94B 64-63 

1.109 Mixer - Ose. Coil (Stamped 2U, 
3U, etc.) 

for Channel #2 94D 64-72 
for Channel #3 94D 64-73 
for Channel #4 94B 64-74 
for Channel #5 94D 64-75 
for Channel #6 94B 64-76 
for Channel #7 94D 64-77 
for Channel #8 94B 64-78 
for Channel #9 94D 64-79 
for Channel #10 94D 64-80 
for Channel #11 94B 64-81 
for Channel #12 94D 64-82 
for Channel #13 94D 64-83 

Part No. 

For 
94B 64-2 

VHF 
tuner 
only 

For 
94D 64-2 

) VHF 
tuner 
only 

L110 VHF RF Amplifier Plate Coil 94B 64-104 
L111 VHF Mixer Plate Coil 94D 64-103 
L112 Heater Choke Coll 94D 64-105 

1.201 Sound Take-off Coil 72B 99-4 

1.301 Trap Coil ( includes C303 and C304)..  721) 111-8 
1.302 Video Peaking Coil ( wound on R318) 73A 5-15 
1.303 Video Peaking Coil 73A 5-7 
1,304 Trap Coil 72B 99-4 
1.305 Video Peaking Coil ( wound on R323) 73A 5-13 
L306 Video Peaking Coil ( wound on R324) 73A 5-9 
L307 Heater RF Choke 73A 2-5 
1.308 IF Input Coil ( includes C301, C305) 72B 119-1 

L309 RF Choke Coil 73A O-9 

.8 
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;.7 :79WIRT 
%co tal, 

viol mi, Ur 
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efits 
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Top View of 191V1 and 19W1 A Chassie. 
t 94066.30 recommended 

replacement. 

Sym. Description .Part No. 

T403 Deflection Yoke 
in all chassis except 19R2 94C 51-1 
in 19R2 only 94D 55-4 

T404 Horiz. Blocking Ose. Transformer 
(includes 1.401) 69B 110 

T405 Horizontal Output Transformer 
in all chassis except 19R2 79D 41-1 
in 19E2 only 79D 52-1 

T501 Power Transformer 
in all chassis except 19R2 8oc 35-2 
in 19R2 only 8oc 35-4 

T701 1st IF Transformer 72C 25-7 
T702 2nd IF Transformer 72C 28-7 

1.401 Horiz. Lock Coil Part of T404 
1.402 Width Control Coil 

In all chassis except 19R2 94A 49-1 
In 19R2 only 94A 49-3 

L403 Horizontal Linearity Coil 
in all chassis except 19R2 94A 50-1 
in 19R2 only 94A 50-2 

L501 Filter Choke 74B 18-2 

L701 AM Antenna 69C 179-1 
1.702 Oscillator Coil 

for built-in 2 tube radio 69A 52-4 
for 3 tube ( 3D1) radio 69A 52-9 

1.704 AM Antenna 69C 155-2 

Ti Mixer Output Coil 94D 66-63 

T201 Ratio Detector Transformer 72B 68-2 

T301 1st IF Transformer ( includes R306, 
R309, R335 and C318) 72D 111-6 

T302 2nd IF Transformer ( includes R311) 72D 111-7 
T303 3rd IF Transformer ( includes R316, 

C309 and C310) 72B 118-1 

T4o1 Vert. Blocking Ose. Transformer 79A 18-4 
T402 Vert. Output Transformer 

In all chassis except 19R2 79B 40-2 
in 19R2 only 79B 43-3 

11J38 MOLDAU« - 

*Cil — 94D66-50, »MA -  
or 1N124 

V I --6AF4 
V101-6627 
V102-6U 
V201--6AU6 
V202—OALS 
V 203--6AV6 
V 204--6AS5 
V301--6C16 
V302-6CS6 
V303--6114 
V304--6A1.5 
V305-6C16 
V306-21%, P4 
V401--12AU7 
V402-6$4 
V403-65N7GT 
V404-61106GT 
V405-163GT 
V406--6AX4GT 
V501-5U4G 

SOM Ut V2 
/ 
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V302-6C116 
V303-6111 
V304-6A1.5 
V305--6C1I6 
V306-2121148 
V401-12AU7 
V402-654 
V403-65N7GT 
V404--611Q6GT 
V405-11I3GT 
V406-6AX4GT 
V501-5U4G 
V701-61E6 
V702-611A6 
V703--6AV6 
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Ir. IF No If 

V301 V302 

MT. OUTPUT 

-1 e..25 IN KU.  
/— • 
I V406 

1%114 

TA1811 TA1812 
Description Ebony Mahog. 

Speaker, 5" PM ( includes choke 
and output transformer)  78B 79-2 78B 79-2 78E 79-2 78E 79-2 

CA2215Z 
Walnut 

CA2216Z 
Mahog. 

Speaker, 10" PM ( includes choke 
and output transformer)  78E 80-2 78B 80-2 

Speaker, 5" PM ( includes choke and 
output transformer  

TA2215 
Walnut 

TA2216 
Mahog. 

78E 79-2 78B 79-2 

HA2216Z HA2217Z 
Mahog. Blond 

Speaker, 10" PM ( includes choke 
and output transformer)  78B 80-2 78B 80-2 

CA2526 
Mahog. 

Speaker, 10" PM ( includes choke 
and output transformer)  78E 80-2 

Speaker ( includes transformer) 
6" PM  

12" PM  

KA2216 KA2217 
Mahog. Blond 

78B 76-2 78E 76-2 

Speaker Hood ( Gold Hammerloid)  15B 998-1 15B 998-1 

Top View of 1952 Chassis. 
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PARTS LIST 
Electrical components have symbols in 100 series, 200 series. etc.. according to location 
on schematic. Order parts by part number and description from Admiral Distributor. 

IF PRE-AMPLIFIER RESPONSE CURVE CHECK AND ALIGNMENT 

a. 

b. 

C. 

Important: This alignment is seldom required. It should be made only 
if UHF reception is poor and after usual causes of poor reception have 

been checked. This alignment should be made after completing preceding 
alignments. 

Set VHF Channel selector at detent position midway be-
tween channels 5 and 6. 
Connect negative of 4% volt bias battery to AGC buss (test 
point "T"), positive to chassie. 
Remove CRI (mixer crystal) from holder. Connect sweep 
generator high aide through 100 ohm resistor to negative 
clip of mixer crystal socket, see figure 24. If sweep gener-
ator does not have a built-in marker generator, loosely 
couple a marker generator to the high side of sweep gen-
erator. To avoid diszortion of the response curve, keep 

sweep generator output at a minimum, marker pips just 
barely visible. 

d. Connect oscilloscope through a 10,000 ohm resistor to test 
point "W" on tuner ( figure 29). Keep scope leads away 
from chassis. 

e. Allow about 15 minutes for receiver and test equipment to 
warm up. 

f. Use a non-metallic alignment tool. If hollow core slugs are 
used, use alignment tool, part number 98A30-14. 

Step 

'1 

2 

Marker Gen. 
Freq. (MC) 

Sweep Gen. 
Frequency 

45.75 MC 
(Video Carrier) 

41.25 MC 
(Sound Carrier) 

Set sweep at 
43.5 MC, 

sweep width 
12 MC. 

Instructions 

Adjust A17 to obtain maximum amplitude at center of curve. Alternately 
adjust A18 and A19 (figure 29) as required to obtain equal peak amplitudes 
and symmetry, consistent with flat top appearance, proper band width and 
correct marker location; see figure 28. 

If curve cannot be made to resemble response curve, figure 28, check to be sure all 
instructions have been followed. Check tubes V101 and V102 and repeat alignment. 
Important: After replacing tubes, it may be necessary to check "VHF Tuner RF And 
Mixer Alignment". 

• Before proceeding, detune slug A2 exactly 3 turns counter-clockwise. 
42 to ft. original setting by turning h exactly 1 t..rn. 

Caution: Use extreme care to avoid damage to coils or slugs. 

After completing this alignment, return 

DIP SHOULD HOT 
EXCEED 30 % OF 
TOTAL HEIGHT. 

4388 

Le-- 4.5MC 

41.25 MCil Q45.75 MC 
MARKER MARKER 

Full skirt of curve will not be visible unless generator 
sweep width extends beyond 12 MC. 

Figure 28. IF Pre-amplifier Response Curve. 

Figure 29. Bottom View of Tuners Showing 
IF Pre-amplifier Adjustments. 

RESISTORS 

Sym. Description Part No. 

R1 470 ohms, 4 watt 6os 8-471 
R2 6,800 ohms, 1 watt 60B 8-682 
83 1,000 ohms, watt   6os 8-102 
84 100,000 ohms, 4 watt 6os 8-104 
85 270 ohms, 4 watt 60B 8-271 

R101 22,000 ohms, 4 watt 6os 8-223 
8102 47,000 ohms, 9 watt 60B 8-473 
81014 120,000 ohms, t' watt 6os 8-124 
8105 820,000 ohms, watt 6os 8-824 
R1o6 470,000 ohms, 4 watt 603 8-474 
R1o7 1,500 ohms, 1 watt 608 14-152 
8108 100,000 ohms, 4 watt 603 8-104 
8109 8,200 ohms, 4 watt 603 8-822 
8110 15,000 ohms, 4 watt 603 8-153 
8111 4,700 ohms, 4 watt 603 8-472 
8112 3,300 ohms, 1 watt 6os 14-332 
8114 100,000 ohms, 4 watt 608 8-104 
8115 100,000 ohms, 4 watt 60B 8-104 
8116 10,000 ohms, 4 watt 6os 8-103 
8117 10 ohms, 4 watt 6os 8-100 

8201 470,000 ohms, 4 watt 6os 8-474 
8202 100 ohms, 4 watt, carbon only 60B 28-19 

(8202 was 68 ohms in early sets.) 
6401203 330 ohms, 4 watt 60B 8-331 

820 10,000 ohms, watt  
nev.5. 10,000 ohms, 1 watt  

60B 8-103 
60D 8-103 

8206 390 ohms, 4 watt 60B 8-391 
8207 47,000 ohms, 1 watt 6013.8-473 
8208A 1 megohm, Volume control  75B 
82083 1,000 ohms, Contrast control 
*8209 4.7 megohms, 4 watt 60B 8-475 
#R210 470,000 ohms, 4 watt 6os 8-474 
#8211 1 megohm, 4 watt 60B 8-105 

2,000 ohms, 4 watt, in 19M2, 
19M2Z, 19N2Z 60B 

R212 1,500 ohms, 4 watt, 5%, in 19L2, 19T1, 
19W1, 19W1A 60B 7-152 

3,600 ohms, 4 watt, in 1982 60B 8-362 
8213{820 ohms, 4 watt, 5%  

1,100 ohms, 4 watt, 5%, in 1982 60B 7-821 60B 7-112 
1,200 ohms, 5 watt, in 19M2, 19M2Z...61A 1-10 

1. 1,200 ohms, 1 watt 60B 14-122 R214 
1,000 ohms, 2 watt, in 1982 60B 20-102 
2,500 ohms, 7.5 watt, in 19N2Z 61A 1-23 

3216 2 megohms, Tone control 75C 13-22 
82,000 ohms, 4 watt, in 19M2, 19M2Z 60B 8-823 

8217 470 ohms, 4 watt, in 19N2Z 6os 8-471 
8218 1,500 ohms, 4 watt, 5%. 60B 7-152 
8219 2,500 ohms, 7.5 watt 61A 1-23 
R220 15,000 ohms, 4 watt 603 8-153 
8221 15,000 ohms, 5 watt 61A 1-7 
8222 1,000 ohms, 2 watt 60B 20-102 

1680 ohms, 4 watt, in 1912, 19T1, 
R223 6os 8-681 19w1, 19w1A  

47o ohms, 4 watt, in 19M2, 19M2Z 60B 8-471 
390 ohms, 4 watt, in 1982 60B 8-391 

Sym. 

RESISTORS 

Description Part No. 

68,000 ohms, 4 watt, in 1912, 19T1, 

1 
22,000 ohms, 1 watt, in 19R2 6os 8-683 

19W1, 19W1A  
R224 47,000 ohms, 4 watt, in 19M2, 19M2Z, 

2133 »1-414-'1 
19N2Z  

(R225 includes switch S501.) 75C 2-16 
8225 1 megohm, Volume control  

8226 150 ohms, watt 60B 8-151 
8227 1,200 ohms, 1 watt 60B 14-122 

8301 3.3 megohms, 4 watt 6os 8-335 
8302 100,000 ohms, 4 watt 603 8-104 
R3o3 47 ohms, 4 watt, carbon only 60B 28-45 
R3o4 330 ohms, 4 watt 608 8-331 
8306 24,000 ohms, 4 watt, 5%  
R309 1,000 ohms, 4 watt le 7C2 
8311 24,000 ohms, 4 watt, 5%  
8312 1,000 ohms, 4 watt 2 kfl0e2 
R313 150 ohms, 4 watt 60B 8-151 
R314 330 ohms, 4 watt 60B 8-331 
R315 2 megohms, DX Range Finder control 

in all chassis except 1982  
in 1982 75C 1-53 

75C 1-63 
(75C1-63 includes switch S502) 

8316 47,000 ohms, 4 watt 60B 8-473 
8317 470,000 ohms, 4 watt 603 8-474 
R318 4,700 ohms Part of L302 
8319 5,600 ohms 1 watt 60B 8-562 j 2 
8320 1 megohm, 4 watt 60B 8-105 

11-21 R321 1,000 ohms, Contrast control See R20813 
R322 {33,000 ohms, t watt, in comb. sets 60B 8-333 

47,000 ohms, i watt, in TV only sets 60B 8-473 
R323 33,000 ohms Part of L305 
R324 10,000 ohms Part of L306 
8326 5,600 ohms, 1 watt 603 

8-202 8327 27,000 ohms, 4 watt 2: e e2 
§8329 270,000 ohms, 1 watt 603 8-274 
8330 180,000 ohms, r watt 6os 8-184 
8331 loo,000 ohms, Brightness control 75C 13-25 
R332 1,000 ohms, Contrast control 75C 13-21 
8333 15 megohms, 4 watt 60B 8-156 
R334 680,000 ohms, 4 watt  i 603 8-684 
R335 1,000 ohms, .à. watt 6os 8-102 
8336 68 ohms, 4 watt, carbon only 6os 28-44 
R337 4,500 ohms, 5 watt 61A 1-24 

1 

R338 56,000 ohms, watt 6os 8-563 
8339 39,000 ohms, watt 603 8-393 
8343 1.5 megohms, watt 60B 8-155 
8344 2,200 ohms, 2 watt 60B 20-222 
R345 1,000 ohms, 4 watt 60B 8-102 

R401 2.7 megohms, 4 watt 60B 8-275 
R402 12,000 ohms, 4 watt 608 8-123 

1[ 

1 megohm, 1 watt, in 1912, 19L2Z, 
8140 19N2Z, 19T1, 19W1, 19W1A 603 8-105 

pou,000 ohms, 4 watt, in 1982  3 603 8-684 
47,000 ohms, 4 watt, in 19M2, 19M2Z. . 603 8-473 

8404 10,000 ohms, 4 watt 603 8-103 

* May be part of couplate, part number 63C6-10. Replace with exact part or individual components. 
# May be part of couplate, part number 63C6-5. Replace with exact part or individual components. 
May be part of couplate, part number 6306-8. Replace with exact part or individual components. 
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CHASSIS 19L2, 19L2Z 

TV VOLTAGE DATA 
(Voltages given on schematic) 

• CONTRAST control turned fully clockwise. LOW-CHANNEL selector set on an un-
used VHF channel. HIGH CHANNEL selector in the "VHF" position. Other front 
controls set at approximately half rotation. Vert. Lin. and Height set at approxi-
mately half rotation. DX Range Finder control set fully to the left ( at "0" position). 

• VHF antenna disconnected from set with terminal shorted. 
• Line voltage 117 volts.AC. 
• Voltages measured with a vacuum-tube voltmeter between tube socket terminals and 

chassis, unless otherwise indicated. 
• Voltages at V101 and V102 (VHF Tuner) are measured with tube in socket. Use an 

adapter or lift tube out of socket just high enough to allow a needle point probe to 
contact tube pins. 
Voltages at pins 1 and 8 of V101 (6BZ7) must be taken as described above or no 
voltage reading will be obtained. 
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• Voltages at V306 measured from top of socket with tube removed. 
• BA- voltage at terminal of VHF-UHF switch taken with tuner in UHF position. 
• Voltages marked with an asterisk (•) will vary widely with control setting. 

Schematic for 19L2 and 19L2Z VHF-UHF Television Chassis. 

SCHEMATIC NOTES 

Run numbers are rubber stamped at the rear of the chassis, 

etc, indicate alignment points and alignment connections. 

IMPORTANT: Before making waveform and voltage measurements, see instructions 
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WAVEFORM DATA 
(Waveforms given on schematic) 

Waveforms taken with CONTRAST control set fully to the right, all other controls set for 
normal picture ( in sync). DX Range Finder control set fully to the left ( at "0" position). 
Warning: Incorrect adjustment of the DX Range Finder control will cause waveform 
distortion. 

Waveforms at video and sync stages obtained with transmitted signal input to receiver. 
Waveform at pins 1 and 4 of V403 and terminal "C" ( 2) of T404 taken with a 10 mmfd. 

capacitor connected in series with the oscilloscope high side. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one-half of the vertical 

frequency), or for 7875 cycles ( which is one-half of the horizontal frequency) so that two 
pulses appear on the screen. 

The peak-to-peak voltage readings shown are subject to some variations due to response 
of the oscilloscope and parts tolerances. 
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Schematic for 19M2 and 19M2Z VHF-UHF Television and Radio Chassis. 
SCHEMATIC NOTES 

Run numbers are rubber stamped at the rear of the chassis. 

0, 0, 0, @, etc. indicate alignment points and alignment connections. 

IMPORTANT: Before making waveform and voltage measurements, see instructions 

42702 or - ol 

IV 
090 

04/06 94705 v/704 
PIC 

r orel 

I 11.1-11 VHF ANT. 

111 

C102 1-101 

5 1.102 

1.103 

" L104 

L  003 Il 

UHF TUNER 94D66-1 
1N82A oRIN124 ig 6AF4 
UM 1111ER 

TIC  ny 
IR 

L 3 C 
v--,111111,-•-1 

Miff CONYCII2X 
fONCIefilf11 
Of II Sall/ • '02 

Cl 
L6 L _390 

causes's emu am us! 
Ith'ilf 45/I!lie (UM L SIC _  

en?! CO210 TO 01111 

MI 
•41 

sou 

UHF TUNER 94066-1 VHF TUNER 94064-2 

— — — 

A MI 
ME 
WIER 

VI MOM 
•••-••• 

I RADIO CHASSIS 

COUV IF AMP 
1 e•-• e•-• 1 
1 V701 V702 1 

RECTIFIER 

V501 

0502 

S102 
nroa•orr 

VHF TUNER 94D64-2 
r-

14102 
Wire 1.105 

•  r LIONS 

1110I 

1105_1001 51" 

I t81_;15-1 111.02 

d 4'11 

1104 ,SIMS 

mitt 

51010 

$1010 
Sill 5/4010 IN 31F POSITION 

CRI —1N82A or 1N124 
V 1 —6A F4 
V101-613Z7 
V102-6U8 
V201-6A U6 
V202-6A15 
V203-6AV6 
V204-6Y6G 
V301-6CB6 
302--6C 645 
V303-6U8 
V304-6A L5 
V305-6C B6 
V306-21 ZP4A, 21 ZP4B 
V401-12AU7 
V402-654 
V403-6SN7T 
V404-61106GT 
V405—I B3GT 
V406-6AX4GT 
V501-5U4G 
V701-6BE6 
V702-6BA6 

6BZ7 
VHF RF LIP 

UHF 1st sni111? 
VIOl Lito 

coves 

- 11103 

L106 L107 

1111 

4.11 

r L109.0 
I 1 

1.109e 

(0011101111:it e 

r:CIM 

I --- 

704  

ertoz.21 I —cm 

J - 
I 

o CIII C703_ 11 

17 .1 I ,I1111 •2 I pm 
11, P1- . L702 221 

1 II -4-

6BE6 
00110101111 
77o. 2 

• 701 

oar 

'sr 

272f FallI 50012 COMCIED (01 
MIAMI »Of IS (001121(1 

I AI PM« Of I OW MI amf 

Lose e 
Col 

11-1( 
114 ,.. ISO VHF Filf 

Melt 

11109 g 1100%11 

51104 043CH 

25 C115 î 

nAn  

-II 1.111 
4330C.. 0112 

I-
0101' * "le--15 MA,- 1.311 di 

10011 

1.201 

11}01 1•111 

CM= 

elf - 1111E1 "" Ayr 
1111.4110 IF ME-1110 o I 1111F- 05C ...Se 

01028 7 
100' 3 

9 

«COMM 
• v501 

>1111011 SUC 

!OM 
MD 

MD • 
11011.4 

.4IPPO /0 
0501 
2 2IM VO, 

WI 

VOID m 
13 

mr 

1306 
45.3 
IC 

2011 
MIT 

T-

, lOo..41 
01 PILOT LOT 

1Y\4 

6AU6 
5000 IF MP 431C 
0201 _ 1_221_ 

If 

6BA6 
LIP 

1,02 .,__710_2__,, 

I ,eto t-TU 
1 

- r 

- C131 

°  

tiff 
1.10 

6A15 
RATIO SET 
0202 

i414 
2. NC 
Mee 

0:06 02 
COIS 
41110 

 up, 

6CB6 6A15  r_dci:,, 4..21 . 0.1.1.14 

Al 2,73°0W2  1/2 6U8 ore ou & go. 
1- - L302- 6 VC 30566 6 C86 

1,;31 on, 
,,,, LW I 7302 76e7- 

0, 03034 
L309 111010 MP 

-Jr 

O el:O1 fe"ne s 

-:"_ 1.100. , ,43 , 3_-_-1e IF ,,,, 130, 0 , Or_ III 1.0751 . ,T 5 33 Ou ce 

0 

1304 % 4 .ie. CMI 1214111 , , .__., us 5%  " 5 \ V S .-) 
acr '' ?% ils ,51 OM: j • 

o  ,700,(304 

 1 •--I 

Coo 

61 ei c. .0 #100, ::: 
, 

1302 1001 0302 

.00I 
II  

;11010350 1309 

II 

IMO 

Mil - n:33' .:,iecul .005 1 301 11- s -1 eATAjr 4 
.-ol,!,74_C3O/ ....elm„HN« 1.1. m, .itbeini ...LLI.300 ....11,C4331tEe)"1 :03112 

001 
L30  

___ il 

1.011  COMMIS! 1«:.. 

35,0 

U 30) (CZ 
60010 1011101 

WAVEFORM DATA 
(Waveforms given on schematic) 

Waveforms taken with Contrast control set fully to the right, 
all other controls set for normal picture ( in sync). DX Range 
Finder control set fully to the left ( at "0" position). Warning: In-
correct adjustment of the DX Range Finder control will cause wave-

form distortion. 
Waveforms at video and sync stages obtained with transmitted 

signal input to receiver. 
Waveform at pins 1 and 4 of V403 and terminal "C" (2) of T404 

taken with a 10 mmfd. capacitor connected in series with the oscillo-

scope high side. 
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The oscilloscope sweep is adjusted for 30 cycles ( which is one-
half of the vertical frequency), or for 7875 cycles ( which is one-
half of the horizontal frequency) so that two pulses appear on the 

screen. 
The peak-to-peak voltage readings shown are subject to some varia-

tions due to response of the oscilloscope and parts tolerances. 
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CHASSIS 19N2Z 

Schematic for 19N2Z VHF-UHF Television Chassis and 3D1 Radio. 

SCHEMATIC NOTES 

Run numbers are rubber stamped at the rear of the chassis. 

®, 0, 0, 0, etc. indicate alignment points and alignment connections. 
IMPORTANT: Before making waveform and voltage measurements, see instructions 
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001 TV VOLTAGE DATA OC SP 

(Voltages given on schematic) 

• Contrast control turned fully clockwise. Low-Channel Selector 
set on an unused VHF channel. High Channel Selector in the 
"VHF" position. Other front controls set at approximately half 
rotation. Vert. Lin. and Height set at approximately half rota-
tion. DX Range Finder control set fully to the left ( at "0" 
position). 

• VHF Antenna disconnected from set with terminal shorted. 
• Line voltage 117 volts AC. 
• Voltages measured with a vacuum-tube voltmeter between tube 

socket terminals and chassis, unless otherwise indicated. 
• Voltages at V101 and V102 ( VHF Tuner) are measured with tube 

in socket. Use an adapter or lift tube out of socket just high 
enough to allow a needle point probe to contact tube pins. 
Voltages at pins 1 and 8 of V101 ( 6BZ7) must be taken as de-
scribed above or no voltage reading will be obtained. 

• Voltages at V306 measured from top of socket with tube removed. 
• B+ voltage at terminal of VHF-UHF switch taken with tuner in 
UHF position. 

• Voltages marked with an asterisk (•) will vary widely with con-
trol setting. In combination models, B+ voltages in TV chassis 
will be slightly higher when set is switched to radio position. 
Alternate voltage readings for radio and TV are shown for sound 
output tube V204 ( 6Y6G). 
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CAUTION 

Pulsed high voltages are present on the cap of V404, pin 3 of 
V406 and on the filament terminals and cap of the 1B3GT tube. NO 
ATTEMPT SHOULD BE MADE TO TAKE MEASUREMENTS 
FROM THESE POINTS WITHOUT SUITABLE TEST EQUIP-
MENT. 

Picture tube 2nd anode voltage can be measured from the 2nd 
anode connector and should be taken only with a high voltage in-
strument such as a kilovoltmeter or a vacuum-tube voltmeter with a 
high voltage probe. 2nd anode voltage is approximately 15 KV. 
Proper filament voltage check of the 1B3GT tube may be made by 
observing filament brilliancy as compared with that obtained with a 
1.5 volt dry cell battery. 
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WAVEFORM DATA 
(Waveforms given pn schematic) 

Waveforms taken with Contrast control set fully to the right, 
all other controls set for normal picture ( in sync). DX Range 
Finder control set fully to the left ( at "0" position). Warning: In-
correct adjustment of the DX Range Finder control will cause wave-
form distortion. 
Waveforms at video and sync stages obtained, with transmitted 

signal input to receiver. 
Waveform at pins 1 and 4 of V403 and terminal "C" ( 2) of T404 

taken with a 10 mmfd. capacitor connected in series with the oscillo-
scope high side. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one-

half of the vertical, frequency), or for 7875 cycles ( which is one-
half of the horizontal frequency) so that two pulses appear on the 
screen. 
The peak-to-peak voltage readings shown are subject to some varia-

tions due to response of the oscilloscope and parte tolerances. 
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Pulsed high voltages are present on the caps of V404, V405 and at 
pin 3 of V406. Do not make direct connection to these points with 
ordinary test equipment. Waveform and peak-to-peak voltage taken 
at pin 3 of V406, using an oscilloscope with a capacitive voltage 
divider probe. Waveform at V406 can also be taken by clipping or 
twisting the lead from the oscilloscope high side over the insulation 
on the lead connecting to pin 3. When taking the waveform this 
way, the shape of waveform will be the same but the peak-to-peak 
voltage will be much lower depending upon the degree of coupling. 
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SCHEMATIC NOTES 

Run numbers are rubber stamped at the rear of the chassis. 

0,   CD, etc. indicate alignment points and alignment connections. 
IMPORTANT: Before making waveform and voltage measurements, see instructions 
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WAVEFORM DATA 

(Wavefornis given on schematic) 

Waveforms taken with CONTRAST control set fully to the right, 
all other controls set for normal picture ( in sync). DX Range 
Finder control set fully to the left ( at "0" position). Warning: In-
correct adjustment of the DX Range Finder control will cause wave-
form distortion. 
Waveforms at video and sync stages obtained with transmitted 

signal input to receiver. 
Waveform at pins 1 and 4 of V403 and terminal "C" ( 2) of T404 

taken with a 10 mmfd. capacitor connected in series with the oscillo-
scope high side. 
The oscilloscope sweep is adjusted for 30 cycles ( which is one-

half of the vertical frequency), or for 7875 cycles ( which is one-
half of the horizontal frequency) so that two pulses appear on the 
screen. 
The peak-to-peak voltage readings shown are subject to some varia-

tions due to response of the oscilloscope and parts tolerances. 

CAUTION 

Pulsed high voltages are present on the caps of V404, V405 and at 
pin 3 of V406. Do not make direct connection to these points with 
ordinary test equipment. Waveform and peak-to-peak voltage taken 
at pin 3 of V406, using an oscilloscope with a capacitive voltage 
divider probe. Waveform at V406 can also be taken by clipping or 
twisting the lead from the oscilloscope high side over the insulation 
on the lead connecting to pin 3. When taking the waveform this 
way, the shape of waveform will be the same but the peak-to-peak 
voltage will be much lower depending upon the degree of coupling. 
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Schematic for 19R2 VHF-UHF Television Chassis. 
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rommimm— CHASSIS 19S2 

RESISTORS 
Sym. Description 

R4 100,000 ohms, 1/2  watt 60B 8-104 
(R4 not used in later production tuners.) 

(1,500 ohms, 1/2  watt, 5%, in 19T1, 19T1C, 
f 19W1, 19W1A, 19W1B, 19W1C, 19L2, 

R212 19L2Z, 19S2  60B 7-152 1 
2,000 ohms, 1/2  watt, in 19Y1A, 19M2, 
19N2Z  60B 8-202 

11,200 ohms, 1 watt, in 19T1, 19T1C, 19W1, 

R214 19W1A, 19W1B, 19W1C, 19L2, 19L2Z, 
19S2  60B 14-122 

1,290 ohms, 5 watt, in 19Y1A, 19M2 61A 17-5 
R217 82,000 ohms, 1/2  watt, in 19Y1A, 19M2 60B 8-823 

680 ohms, 1/2 watt, in 19T1, 19T1C, 19W1, 
19W1A, 19W1B, 19W1C, 19L2, 19L2Z, 
19S2  60B 8-681 

L470 ohms, 1/2  watt, in 19Y1A, 19M2 60B 8-471 

47,000 ohms, 1/2 watt, in 19Y1A, 19M2, 
19N2Z  60B 8-473 

R224 68,000 ohms, 1/2  watt, in 19T1, 19T1C, 
19W1, 19W1A, 19W1B, 19W1C, 19L2, 
19L2Z, 19S2  60B 8-683 

47,000 ohms, 1/2 watt, in 19Y1A, 19M2 60B 8-473 
R403 1 megohm, 1/2  watt, in 19T1, 19T1C, 

19W1, 19W1A, 19W1B, 19W1C, 19L2, 
19L2Z, 19N2Z, 19S2 60B 8-105 

18,000 ohms, 1 watt, in 19T1, 19T1C, 
19W1, 19W1A, 19W1B, 19W1C, 19L2, 

R405 19L2Z, 19N2Z, 19S2 60B 14-183 
47,000 ohms, 2 watt, in 19Y1A, 19M2, 

19N2Z, 19R2  60B 20-473 

Part No. 

R223 

Schematic for 19S2 VHF-UHF Television Chassis. 
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Schematic for 19T1 VHF-UHF Television Chassis. 

SCHEMATIC NOTES 

Run numbers are rubber stamped at the rear of the chassis. 

C>, C), CD, a etc. indicate alignment points and alignment connections. 

IMPORTANT: Before making waveform and voltage measurements, see instructions 
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WAVEFORM DATA 
(Waveforms given on schematic) 

Waveforms taken with Contrast control set fully to the right, 

all other controls set for normal picture ( in sync). DX Range 
Finder control set fully to the left ( at "0" position). Warning: In-

correct adjustment of the DX Range Finder control will cause wave-
form distortion. 

Waveforms at video and sync stages obtained with transmitted 

signal input to receiver. 

Waveform at pins 1 and 4 of V403 and terminal "C " ( 2) of T404 

taken with a 10 mmfd. capacitor connected in series with the oscillo-

scope high side. 

The oscilloscope sweep is adjusted for 30 cycles (which is one-

half of the vertical frequency), or for 7875 cycles ( which is one-

half of the horizontal frequency) so that two pulses appear on the 

screen. 

The peak-to-peak voltage readings shown are subject to some varia-

tions due to response of the oscilloscope and parts tolerances. 
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TV VOLTAGE DATA 
(Voltages given on schematic) 

• Contrast control turn.d fully clockwise. Low-Channel Selector 
.et on an unused VHF channel. High Channel Selector in the 

position. Other frnnt controls set at anproximatelv half 
rotation. Vert. Lin. and Height set at approximately half rota-

tion. DX Range Finder control set fully to the left ( at "0" 

position). 

• VHF Antenna disconnected from set with terminal shorted. 

• Line voltage 117 volts AC. 

• Voltages measured with a vacuum-tuhe voltmeter between tube 

socket terminals and chassis, unless otherwise indicated. 

• Voltages at V101 and V102 (VHF Tuner) are measured with tube 
in socket. Use an adapter or lift tube out of socket just high 

enough to allow a needle point probe to contact tube pins. 
Voltages at pins 1 and 8 of V101 ( 6BZ7) must be taken as de-

scribed above or no voltage reading will be obtained. 

• Voltages at V306 measured from top of socket with tube removed. 

• 11-1- voltage at terminal of VHF-UHF switch taken with tuner in 

UHF position. 

• Voltages marked with an asterisk (•) will vary widely with con-

trol setting. 
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CHASSIS 1 9W1, 19W I A 

111111-0 ow sit. 

SCHEMATIC NOTES 

Run numbers are rubber stamped at the rear of the chassis. 

OA), ®,@, etc. indicate alignment points and alignment connections. 

IMPORTANT: Before making waveform and voltage measurements, see instructions 
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TV VOLTAGE DATA 
(Voltages given on schematic) 

• Contrast control turned fully clockwise. Low-Channel Selector 
set on an unused VHF channel. High Channel Selector in the 
"VHF" position. Other front controls set at approximately half 
rotation. Vert. Lin. and Height set at anproximatelv half rota-
tion. DX Range Finder control set fully to the left ( at "0" 
position). 

• VHF Antenna disconnected from set with terminal shorted. 
• Line voltage 117 volts AC. 
• Voltages measured with a vacuum-tube voltmeter between tube 

socket terminals and chassis, unless otherwise indicated. 
• Voltages at V101 and V102 (VHF Tuner) are measured with tube 

in socket. Use an adapter or lift tu' e out of socket just high 
enough to allow a needle point probe to contact tube pins. 
Voltages at pins 1. and 8 of V101 (613Z7) must be taken as de-
scribed above or no voltage reading will be obtained. 

• Voltages at V306 measured from top of socket with tube removed. 
• 134- voltage at terminal of VHF-UHF switch taken with tuner in 
UHF position. 

• Voltages marked with an asterisk (•) will vary widely with con-
trol setting. 

V201 

4502 

RACE 
,5501 , 

1/1 P if 

Obi 

126 

-2 UM Lira 

e 

re INKS UM (01Ittlf1 
PPP ne Pew« ref 
CONICIPI • net or lior 
I 1141 POI Pe OPPOPI101 

_.„4j 

L1098 1.109C 

—11t— I 

lbs 13.1 
Nee  
10011 

6U8 
V112-1111101 

04-220 IF mar s 
r V1024 

5U4c 
1602121E11 
V501 

1E0.00 JIM 

e's 

v403 

SOPER Il 
SPIACE1 PUIC 

11(0-1ELLOO 11102 

CIS 

*- 111  
VI( not 
fulfils 

ISO' 

1711 

Lita 
1.3* 

t1 
-COP 
- 1 

5104 
CoTIVT od301 

»or 
0111-030 
v1021 1NZ 

/Jr 4s444.4-
3.311 II 

CID 

SPU. F1111 01 
L501 CHOICE 

6AU6 6A1.5 

100111 IF III 11110 11n. 
V201 v202 

-Jr 

Schematic for 19W1 and 19W1A VHF-UHF Television Chassis. 

Applies to Chassis Stamped Run 3 and Higher. 
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SPECIFICATIONS 

Power Supply Rating  

Audio Power Rating  3 5 

Antenna Input Impedance 

Video Response 

Focus 
Deflection 

Picture Carrier 
Sound Carrier 

Adjacent Channel Picture Traps 

Adjacent Channel Sound Traps 

V I 6AU6 

VZ 6BN6 

V3 6BK5 

V4 6CB6 
V5 6CB6 

V6 6CB6 

V7 6AU6 

V8 6AQ5 

V9A 
63N7GTA 

V9B 
V10 6AU6 

VI l 6BY6 

240 watts, 105-120 volts 60 cycle AC 
watts maximum 2.3 watts undistorted 

300 ohms 

 4 MC 

  Magnetic 

 9C Magnetic 

45.75 MC 

 41.25 MC 

39.75 MC 
  47.25 MC 

- TUBE COMPLEMENT 

Intercarrier Sound Amp. V 1 ZA. 

Sound Limiter Det. V12B 

Audio Output V13 

First Picture I. F. Amp. V14 

Second Picture I.F. Amp. V15 
Third Picture I.F. Amp. V16 

First Video Amp. V17 

Second Video Amp. 

R.F. AGC Clamp 

Vertical Oscillator V19 

AGC Amp. V20 

Sync Separator V21 

V18 

WARNING 

6SN7GTA 

6W6GT 

6SN 7GTA 

6CD6G 

6AX4GT 

1B3GT 

21AMP4 
21AMP4A 

6BZ7 

6X8 

6AF4 

Sync Splitter 
Horiz. Phase Comparer 

Vertical Output 

Horizontal Oscillator 

Horizontal Output 

Damper 
High Voltage Rectifier 

Picture Tube 21" 906 

Picture Tube 21" 90•Alurn. 

Tuner R.F. Amp. 
Tuner Mixer Oscillator 

UHF Oscillator 

One side of the a-c line is connected to the chassis through C5 and L405. The 

other side of the a-c line is connected to the chassis through R420, SR 1, and 
CIA in series. Grounding the chassis will rk_sul , in a short circuit across one 

or the other of these two branches in the voltage-doubler circuit. During se - 

ing and alignment it is desirable that an a-c line isolation transformer capable 
of handling at least 300 watts be used. Failure to use an isolation transformer 

will greatly increase the shock hazard, and may result in damage to the test 

equipment or receiver, or both. 

BUZZ CONTROL 

This control (R104) is provided to adjust the AM rejection characteristics of 

the sound system ( sync buzz, noise, or hiss). Since this control bas been ad-
justed for an optimum setting at the factory, donot attempt to alter this adjust-

ment unless sync buzz, noise, or hiss is present. Caution: Turn this control 

slowly from the present preset position---usually not more than 30 degrees 

rotation in either direction will be necessary. 

YOKE ADJUSTMENT 
The picture tube cone should fit snugly into the large front hole rimmed in rub-

ber in the Yoke Mount Frame. 
The Yoke Radial Adjustment (top wingscrew) allows the yoke tobe rotated right 

or left-- rotating the picture right or left. 

The Yoke Vertical Adjustment ( 2 hex head screws each side) allows centering 

of the yoke coaxially with the tube neck. Proper positioning of the yoke is im-

portant so that picture corner-cutting and side - shadows can be readily remov-

ed by the centering control. 

WIDTH AND HORIZONTAL LINEARITY 

These controls ( L404 and L403) are adjusted by clips which slide in vertical 

slots located on the right of the rear flange of the chassis. They should be 

adjusted simultaneously to provide good width and linearity with the picture 

extending approximately 1/4" beyond the edges of the mask. 

HORIZONTAL DRIVE 

Adjust the Horizontal Drive Trimmer (C410B) to the point where " overdrive" 

lines (vertical white line near the center of the picture) just disappear. 
Turning this control to the right increases the Horizontal Drive. 

HORIZONTAL FREQUENCY 

Adjust the Horizontal Hold control to the center of its range. Adjust the Hori-

zontal frequency trimmer ( C410A) until picture will break sync at both ends 

of the Horizontal Hold range. When components are replaced the following 

procedure is to be used. 

VHF UHF 
ANTENNA ANTENNA 

[ 

1. Short nut hnriznntal lock lock coil ( L401) and set the Horizontal hold 

control to the center of its range. 

2. Adjust the horizontal frequency trimmer ( C410A) for zero volts on the 

grid ( pin 4 of V14) of the horizontal oscillator. 
3. Remove the short from the Horizontal lock coil ( L401) and adjust tini --; 

coil for zero volts on the grid ( pin 4 of V14) of the horizontal oscillator. 

s. 00 
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MODELS 21-550, - 551, -552, - 553, Ch. "D" 379-UHF, "D" 382-VHF 

-----------------

T202 C) 

VC MX IF 

UHF MODELS ONLY 

TUBE FAILURE CHECK LIST 

V's 
PICTURE TUBE 

2IAAIP4 
OR 

2IAMP4A 

VERT CUT 

1 

AOC OELAT 
VERT CeC. 

RINSE SRL 
MOR PHASE COMP 

V1CIE0 OUT 

L102 

AG C 

DAMPER 

L403 L404 

SYMPTOM CHANGE TUBE 

No picture--no sound-- lighted screen 

No sound- - picture 0. K. 

No picture — sound 0. K. - no light on screen 

No picture — sound O. K. -- one horizontal line on screen 

No horizontal or vertical eychronization—sound O.K. 

Picture weak, tears on strong signal 

(UHF V2I) 

V4, 5, 6, 7, 8, 19, 20 

VI, 2, 3 

VI4, 15, 16, 17, 18 

V9, 13 

VII, 12 

VIO 

UHF Tuner in Extreme 

Counterclockwise 

Position 

vs 

Arvin Part No. 

A25313-1 Spring 

Two Required 

VHF- UHF TUNER 

STRINGING 

DIAGRAM 

2 1/2 Clockwise 

Turns 

Start 

Hook String Loop 

on Eyelet 

STAGGER•TUNED I.F. ALIGNMENT PROCEDURE 

I. Set tuner to channel 9-10 or II. 

Z. Pull AGC tube VIO out 

3. Connect variable bias supply to junction R304 & R306. Adjust bias for - 2 colts junction R202 & R205. 
4. Connect VTVM across R212. Isolate VTVM with 18K resistor. Use - 5V scale. 

5. Connect RF signal generator to mixer tube shield ( V20 6X8), Lift mixer tube •hield until it i•ju•t ungrounded. 

6. Good R. F. grounding between TV receiver on test and test equipment is necessary. A metal surface bench top 
should be used to insure proper RF grounding. 

STEP FREQUENCY ADJUSTMENT INSTRUCTIONS 

I. 39.75 mc Top L202 for min. 

2 47.25 mc. Top L201 for min. Outer peak 

3. 41.25mc. Top T201 for min. Outer peak 

4, 42.9 mc. Tuner coil for max. 

5. 45.2 rm. Bottom T201 for max. Outer peak- - recheck steps 4 and 5. 

6. 42. I inc. Top T202 for max. Outer peak 

7. 45.7 mc. Top T203 for max. Outer peak 

8. 44.1 mt. Bottom T204 for max. Recheck steps 6, 7 and 8 

OVERALL SWEEP CHECK 

I. Connect RF signal generator to chassis near V4 for marker generator. Push shield down on mixer . ube. 

2. Connect oscilloscope across R212. Isolate oscilloscope lead with 300 mid to ground and I8K 
re•istor in serie.i. 

To ch••••i....._,,vv_i ____c181( To sc o 3. Inc rea•e bia• to - 3,5 volt• at junction R202 li R205. 

4. Connect sweep generator to antenna terminal.. Adjust sweep generator & tuner to channel 10.'100 PO 

7: 

CURvE ADJUSTMENT INSTRUCTIONS 
41.25 

T203 T203 positions 45.75 marker 
45. 75 T202 T202 positions 42.25 

., 0 42.2 T204 T204 adjusts tilt of curve 

5 55% 
42.75 

Note: If desired curve cannot be  obtained, slight adjustment of tue 
coil and bottom T201 may be nece•sary. 

SOUND AND 4.5 MC TRAP ALIGNMENT 

I. Tune in available TV station and reduce signal into set until hiss is heard with sound. This can be done by 

inserting an attenuator in the antenna lead-in or by removing antenna lead-in from the set and stray feeding 
in signal by placing lead-in in close proximity of the set. 

2. Set buzz control in the middle of its range. Adjust take off coil (top TZ05), top and bottom T101. Quadrature 
coil ( L102) and buzz control for cleanest sound and minimum buss. If any adjustment cause hiss to disappear 
reduce signal into set until hiss reappears and continue with adjustments. 

Note:. If difficulty is encountered either in reducing signal sufficiently or adjustments being very broad. The 

following proceedu e may be used. 

STEP EQUIPMENT CONNECTION FREQUENCY ALJUSTMENT INSTRUCTIONS 

I. Dei. jig • Input of jig to 

pin 2 of V2 
Keep lead between 15K 

resistor and pin 2 as short 
as possible 

Z. VTVM Output of Jig Tune tn available 
channel 

T205 Top ( only), TIO1 

(top and bottom) for 

3. Remove jig Same Quadrature coil 

(L ICI) for max. 

sound 

Set buts control in middle 
of its range before adjusting 

L102 

4, Same Baas cameo' for 

rninirnmn burs 
Correct adjustment of buzz 

control is approx, middle 

of its range 

5. Dei. jig • Junction C321 

and R333 
Connect VTVM to output 

ot jig 

6. RF signal 

gene ra tor 
Pin I ( V7) 4.5 rric Tune •. 4 rric trap 

Bottom 2105 Inc rn1n, 

•Detector jig 

47 

Input 

15K 

470E 

470E 
VTVM. 

Ground 

()John F. Rider 
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TERMINAL STRIP 
TO VHF TUNER 

AN 

010 12.2 .302 

653 68K 2w 

C53 001 VHF 

TUNER 

C54 .00. ANTENNA 

864 68K TERIANALS 

IF. PLUG TO 

VHF TUNER 

655 

C55 

C56 031 

2* UHF TUNER 

ANTENNA 

TERMINALS 

656 68K 2W DIAL 

le4P7 

x 657 22 = _ 

#302 
R301 330K 4C 2 

47K gsN7GTA 

A 

0303 
.0347 

.001 

  6306 EIE 
R304. i2K . i6OK NOlte 
  v•  Iv 

R305 IT C2 CM -I-
47K - 1.6 .22 

1AFD 

lvio 
A.G.C. R3o65 
TUBE 47K 

 6AU6 

C202 
20 

1202 
39.75 
MC 

300. 
MT21444 

FIRST PICTURE SECOND F1CTURE 
IF. AMPLIFIER I.F. AMPLIFIER 

4521AG 

T201 

it 41.25 

4Zie 

7- 

4.2010 [42.112C 

6CB6' 

V 

C204 

6201 
2700 

C333 -r 
coo 

• 
1202 

•.47 

WC 
470 

R205 
1000 

211112- il 
TERM«, IMP 
13 Of INNER 

6206 

C208 
Iwo 

0207 

R204 1 000 ,000 
-I- 0206 

1000 

1140 

• .44 
6807 
47 

1000 
R208 

WI 

Il 

71 

61 

45786 

1203. 

• C209 

47° .I. 11g 
g 

INTERCARRIER 

SOUPE AMPLIFIER 
6AU6 

40.710 

COI 
4700 6101 

330 

C102 
4700 

THIRD PICTURE 
IF AMPLIFIER 

6CB6 

00 

11401 

6209 
27K TIEv 

C30 
COO-,-

180 

V 
41257 

C2 ii 
1030 

5MC 

8103 
22K 

R102 
IRK 
W 

44.1 MC 

1204 

SECOND 
CETECT01 

•064 

SOUND LIMITER-

DETECTOR .400 

BN6 

47 

C033 
- J  .01 

'Lou 

ROT 
+Ls. 270K 

C104 
.01 1 BUZZ CM 

CONTROL 16/..810),5) .22 I 

6104 IW 
500 

• 

•mw 

.01 

0105 
4700 

6106 
680 

007 
L.IO2 

T 1 

O 

5 

1205 

FIRST VIDECg: 1-3.3 O bi .:400 

ftiv   14MC  
100wA  J I 

1204 

-3v 

1205 
12006 

6212 
3900 

3 

6213 
47K 3 11e0G 

E 

O 
4700 

R108 
47K 

te 

C214 

1206 
117 185•A 

4404 

CID 

P M6▪ ) 

:we 

6216 
I2K 

R310 150K R3II 6800 

6307 
82K 

47 

°-15e50". 

235 

6309 
470K 

6312 
1.5 
MEG 

SYNC 

SEPARATOR 

6BY6 

tas 

6313 
150K 

° 1 -  

• ;$7,03- 

• 

IS 

R314 
27K 
IW 6315 

106 16 

VI2A 
6SN7 

GTA 

•311 I 

•V• 
si••••\ 

R3 7 27K VERTICAL 

*my 

6316 

3900 
2W 

309 
70 ) 

030 
270 

22K 

0022 

0047 

97 
OSCILLATOR 

61SAN7 , v98 

-.°:REEN\ 
8319 

10047 470K 
2 

Lr._ _ _ _ .c30 
PG- I .0047 

8320 
1.3 MEG 

4700 

140 

VERTICAL. 
HOLD 

salit 

T301 

-44 V 

8337 
.= 2.2 
- MEG 

BLUE 

RED 

• 

140V TO «TS -• 

VERTICAL OUTPUT * xwx 

6G  /3 
-190 TO 
-MY I 

C313 

470K 

HEIGHT 

8324 C314 
.047 

C3I2 R325 
22 8200 

• 
*My  

v. WeLSUI; 3°2 r w047 I.  C311(17 0318 

e 
7 

C" 
R329 
I2K 

R327 
3000 

VERTICAL 
LINEARITY 

2.2 •••• 
MEG 

RED GREEN à 

C3C 
100 
MED 

1-201 225 

O 

C316 
.22 - 

RESISTANCE VALUES ARE SHOWN IN OHMS (a), • '000, REG • 1,0C10000 

2 UNLESS OTHERMSE MARKED, C.41.CiTANCE VALUES LESS THOR ( 1 01 ARE 
IN IFS, ANO MORE IVAN 1101 ARE IN UuFD 

3 CA, RESISTANCE VALUES LESS THAN ( 1 010393 ARE NOT "'Own 

ARROWS AT CONTROLS INDICATE CLOCKWISE ROTATION 

5 DC. VOLTAGES SHOWN ARE WITH RESPECT ID CHASSIS, MEASURED 
WITH A VT.v.M., ANTENNA TERMINALS SKIRTED, 117v AC LINE, 
60 CYCLES. 

6 RESISTANCE VALUES OF CC•APCNENTS ARE GROAN WITH THE PART 
REMOVES FRCAI THE CIRCUIT 

I ALL WAVEFORMS ARE SHOWN WITH PEAK-TO- PEN( VOLTAGES 

6 DC VOLTAGES MARKED WITH AN ASTERISK 110 SHOULD VARY WITHIN 
THE RANGES SHOWN DEPENDING ON THE SETTING OF THE 
ASSOCIATED CONTROL. 

9 THE RF AGC VOLTAGE SHOULD REMAIN LESS THAN III VOLT UNTIL 
THE IF AUG VOLTAGE IS GREATER THAN 1- 5.611 vOLTS 

10 PORTS WITHIN DOTTED BOX ABOVE Me USED ON VHF - UHF 
CHASSIS ONLY 

HORIZONTAL 

PHASE 

COMPARER 6404 
18K 
2W 

IRK 
004104 00 

* e 

VI28 

la,n2 

"ono 
ISOK 

HORIZONTAL 
LOCK 44 o cke 
L401 II "> 3900 1  

40. 

V/4 
6SN7GTA 

• 

-30V  0v I 

C402 0.0. 
147°°  MEG 

ceo1 

470 C403 

1.047 
•• 

826 

HORIZONTAL 
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R408 
R4437 120K HItVV 
8203   
iw 110 RIZ 

• 111V 6sN7 FREO 

s TA C4104 
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• 

110612 
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-mv 
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8203 
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oor 
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93.4 

RAW C414 
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=  I8K 2W 
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yo6 For mum( 

PER 

VI6 
60 

6417 5 GT 
4 

103, 

8415 
16K 1.403 

R4I6 44 
J4-3_0415 

113 K 
2W 
 ' 047 
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Rea 
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3. g 
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MODELS 21-550, -551, -552, -553, Ch. "D" 379-UHF, "D" 382-VHF 

HOW TO ORDER PARTS  

Replacement parts should be ordered by Arvin part number, description and 

model number of receiver from your Arvin Distributor. The Distributor will 
order direct from the factory. All prices subject to change with out notice. 

Parts shipments are F.O.B. Columbus, Indiana. 

SCHEMATIC PART 
LOCATION NO. 

C202 

C201 

C214 

C406,407 
C417 
C310,409 

C411 

C205,209 
212,306 

C309,401 

C53,54 

55,56 

C107 

C203,204, 
206,207, 

208,211, 

210,301, 

213 

C304 

C405 

CI12 

C408 

C101,102, 

105,303, 

414 

C110,302, 

402 

C311 
C103,104, 

106,109, 

111 
C307,404, 

412 

C419,420 

C312 

C215,321 

C314 

C315,403 

C415,416 

C51,52, 
308,317, 

318,319 

C313 

C108,316, 
413 

C305 

C418 

C410A, 410B 

Cl 

C2 

C3 

C4,5 

C6 

DESCRIPTION 

CAPACITORS 

40355-13 20 p.p.f, 5% 
40355-15 22 p.p.f, 5% 
40355-4 47 p.p.f, 10% 

40355-20 100 p.p.f, 10% 
40538 130 p.p.f, 5KV 
40355-7 270 kalif, 10% 

40355-8 330 µFa, 10% 
41052-2 470 p.p.f, 20% 

40355-9 470 p.p.f, 10% 

41135-102 .001 p.f, 1500V. 

40054-102 . 001 p.f, 20% 

23078 . 001 p.1 

41837-2 

40054-202 

42227-1 
Z0433-392 

40053-472 

40054-472 

24612-472 
40053-103 

25461-103 

41135-103 

25455-223 

25462-473 

25461-473 
25455-473 

20457-473 

25462-104 

25461-104 

25462-224 

25455-224 

42196 

41842 

22422-24 

42612 

22422-25 

22422-26 

42008 

.001 p.f, 20%, 1000V. 

.002 p.1, 20% 

.0039 'If, +20% - 15%, 1000V. 

.0039 p.f, 5% 

.0047 p.f 

.0047 pi, 20% 

.0047 p.f, 5%, 600V. 

.01 p.f 

.01 p.f, 20%, 600V. 

.01 p.f, 1500V. 

.022 p.f, 20%, 200V. 

.047 p.f, 20%, 400V. 

.047 p.f, 20%, 600V. 

.047 p.f, 20%, 200V. 

.047 p.f, 10%, 600V. 

.1 p.f, 20%, 400V. 

.1 p.f, 20%, 600V. 

.22 p.f, 20%, 400V. 

.22 p.f, 20%, 200V. 

.47 p.f, 20%, 600V. 

110/480 p.p.f, Trimmer 
80-60-20-104/300V., Elect. 

1.6 p.f, 150V., Elect. 
60-40 p.f/300V.; 100µf/50V., Elect. 

150 µf/150V., Elect. 

10 p.f/50V., Elect. 

SCHEMATIC 

LOCATION 

PART 

NO, DESCRIPTION  

RESISTORS (ohms)  

R420 41853 

R417 20308-100 

R57 22381-220 

R203,207 22382-470 
R414 20061-470 

R210 22382-181 

R101 22381-331 
R51,328 20061-471 

R424.425 20103-471 
426 

R106 22381-681 680, 10%, 1/2W. 

R202.204, 20061-102 1000, 20%, I/2W. 
11P 3, 208, 

211 

R409 22382-112 1100, 

R423 42165-112 1100, 

R324 22381-122 1200, 

R217 22382-222 2200, 
R201 Z2381-272 2700, 

R222 41075-302 3000, 

R218 22382-332 3300, 

R212 22382-392 3900, 

R316 20302-392 3900, 
R318 22381-472 4700, 

R52 41075-652 6500, 
R311 22381-682 6800, 

R105 20070-682 6800, 
R407 20070-822 8200, 
R325,412 22382-822 8200, 

R315 20070-103 10K, 

R422 Z0061-103 10K, 
R216,304, 22381-123 12K, 
329 

R403 22381-153 15K, 

R102 20070-183 18K, 

R404,415, 20302-183 18K, 
416 

R103.336 22381-223 22K, 
R206,209 22382-273 27K, 

R314 22383-273 27K, 

R317 22381-273 27K, 
R213,215, 22381-473 47K, 

305,308 

R108,301 20061-473 47K, 

R53,54, 25228-683 68K, 
55,56, 
421 

R109,410 22381-823 82K, 10%, 1/2W. 

R307,402, 22382-823 82K, 5%, 1/2W. 
405 

R331 20061-104 100K, 

R332,408 22381-124 120K, 

R310 20061-154 150K, 
R313 22382-154 150K, 

R401 22381-154 150K, 

R306 22382-184 180K, 

R107 22381-274 270K, 
R302 22382-334 330K, 

R309 22382-474 470K, 

R31 9, 323, 20061-474 470K, 
333,413, 

419 

R418 22381-474 
R220 22382-824 

R111 22382-105 
R406 22381-105 

Fusible resistor ( No Substitute) 
10, 10%, 1/2W. 

22, 10%, 1/2W. 

47, 5%, 1/2W. 

47, 20%, 1/2W. 
180, 5%, I/2W. 

330, 10%, 1/2W. 
470, 20%, 1/2W. 

470, 20%, 1W. 

5%, 1/2W. 

5%, 10W. 

10%, 1/2w. 

5%, 1/2W. 

10%, 1/2W. 

5%, 4W. 

5%, 1/2W. 

5%, 1/2W. 
10%, 2W. 

10%, 1/2W. 
5%, 4W. 

10%, 1/2W. 

10%, 1W. 

10%, 1W. 

5%, 1/2W. 

10%, 1W. 

20%, 1/2W. 

10%, 1/2W. 

10%, 1/2W. 

10%, 1W. 

20%, 2W. 

10%, 1/2W. 

5%, 1/2W. 

5%, 1W. 
10%, 1/2W. 

10%, 1/ 2W. 

20%, 1/2W. 
20%, 2W. 

20%, 1/2W. 

10%, 1/2W. 

20%, 1/2W. 

5%, 1/ 2W. 

10%, 1/2W. 
5%, 1/2W. 

10%, 1/2W. 

5%, 1/ 2W. 

5%, 1/2W. 
20%, 1/2W. 

470K, 10%, 1/2W. 

820K, 5%, 1/2W. 

1 meg., 5%, 1/2W. 

1 meg., 10%, I/2W. 

SCHEMATIC 

LOCATION 

R320 

R312 

R326,337 
R112 

R219,214 

R303 

L101,205 

L102 

L201 

L202 

L204 

L206 

L207 

L208 

L209 

L401 
L402 

L403 

L404 

L406 

L405 
T302 

T101 
T1OZ 

T201 
T202,203 

T204 
T205 
T301 

T401 
T402 

R110,330 

R221,322 

R321,327 

R104 

R411 

SPK1 

SPK1 

SPK2 

SPK1 

SPK2 
SRI, 2 

PC- 1 

PART 

NO. 

22382-135 

22381-155 

20061-225 

22382-275 
22382-335 

22382-685 

DESCRIPTION 

1. 3 meg., 5%, 1/2W. 
1.5 meg., 10%, 1/2W. 

2.2 meg., 20%, 1/2W. 
2.7 meg., 5%, 1/2W. 

3.3 meg., 5%, 1/ 2W. 

6.8 meg., 5%, 1/2W. 

COILS, CHOKES & TRANSFORMERS  

42504 Deflection Yoke 

22381-561 Resistor, 560 ohm, 10%, 1/2W. 
(R334,335) 

Capacitor, 120 3KV., ( C320) 

Coil, Peaking 120 p.h on Dummy 
(black stripe) 

40937 Coil, Quadrature 
41849 Coil, Trap (47.25 Mc) 

41848 Coil, Trap ( 39.75 Mc) 

25468-22 Coil, Peaking 100 ph on 8200 ohm 

(green stripe) 

25468-29 Coil, Peaking 185 ph on 12K 

(blue stripe) 
25468-30 Coil, Peaking 500 i.th on 8200 ohm 

(2 red stripes) 
25468-31 Coil, Peaking 120 ph on 5600 ohm 

(2 black stripes) 

25468-24 Coil, Peaking 200 ph on Dummy 
(white stripe) 

23449 Coil, Horizontal Oscillator 

25468-10 Coil, Peaking 93 p.h on Dummy 

(black dot, orange dot) 

41887 Coil, Linearity Control 

(yellow dot, less core) 
41884 Coil, Width Control ( white dot, 

less core) 

42157 Iron Core, Midth & Linearity Coil 
42148 Spring Retainer, Width & Linearity 

Coil 

23095 Choke, Filament 
22561-6 Choke, Filter 

41984-1 Choke, Vertical Output 

41177 Transformer, Sound I. F. 
42144-1 Transformer, Audio Output 

42027 Transformer, Converter 

42135 Transformer, 1st & 2nd I.F. 

42087 Transformer, 3rd I. F. 
41879 Transformer, Sound Take-off 
41745-1 Transformer, Vertical Oscillator 

41852 Transformer, Horizontal Output 
41844 Transformer, Filament 

MISCELLANEOUS  

40539-4 
25468-23 

22464-64 

22464-66 

22464-67 

41840-1 

41840-3 

42532 

42529 

41876 
42534 

42531 
42383 

41766-1 

42167 

42550-1 

24166 

42158 

Control, Volume & Brightness 

Control, Contrast & Height 

Control, Vert. Hold & Vert. Lin. 
Control, Buzz 

Control, Horizontal Hold 

Speaker, 8" P.M. 21-550 

Speaker, 6" P.M. 21-551,21-553 
Speaker, 5" P.M. 21-552 

Speaker, 10" P.M. 21-552 

Speaker, 4" P.M. 21-553 
Selenium Rectifier ( Model 500) 
Tuner Assy. UHF 

Tuner Assy. VHF 

Focus Unit--- -PM Magnet 

Printed Circuit ( Vert. Int.) 

Fuse . 25 A Bussman MDV 1/4A, 250V. 

©John F. Rider 
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Power Supply 
Audio Power Rating   1 4 watts maximum 1.1 watts undistorted 

An'tenn'a Input Impedance  300 ohms 

Video Response 3  3 MC 
Focus   Electrostatic 

Deflection  70 Magnetic 

Picture Carrier   45.75 MC 

Sound Carrier 

WARNING 

SPECIFICATIONS 
125 watts, 105-120 volts 

  41.25 MC 

One side of the AC line is connected directly to the metal chassis. During 

servicing and alignment an AC isolation transformer ( 150 watts or more) must 

be used to decrease the shock hazard alid to prevent damage to the test equip-

ment, receiver or both. The control mounting panel and the metal cabinet 

(Model 21-555) are isolated from the chassis by a 220K resistor and an . 01 p.f 

capacitor. A slight " shock" may be felt between earth ground an any of the 

screws at the rear of the cabinet. This " shock" is not dangerous as the cur-

rent is limited by the isolation components. Care must be taken to prevent 
anything from shorting the control mounting panel or the cabinet to the chassis, 

HEIGHT AND VERTICAL LINEARITY 
These controls ( R312 and R318) are a accessible only when the rear cover is 

removed. They should be adjusted simultaneously for proper height consistant 

with good vertical linearity. The picture should extend approximately 1/4" 

beyond the edges of the mask 

BUZZ CONTROL 
This control ( R103) is provided to adjust the AM rejection characteristics of 

the sound system ( sync buzz, noise, or hiss). Since this controlhas been ad-

justed for an optimum setting at the factory, donot attempt to alter this adjust-

ment unless sync buzz, noise, or hiss is present. Caution: Turn this control 

slowly from the present preset position---usually not more than 30 degrees 

rotation in either direction will be necessary. 
YOKE ADJUSTMENT 
The picture tube cone should fit snugly into the large front hole r immed in rub-

ber in the Yoke Mount Frame. 

The Yoke Radial Adjustment (top wingscrew) allows the yoke tobe rotated right 

or left-- rotating the picture right or left. 

The Yoke Vertical Adjustment ( 2 hex-he44 screws each side) allows centering 

of the yoke coaxially with the tube neck. Proper positioning of the yoke is im-

portant so that picture corner-cutting and side - shadows can be readily remov-

ed by the centering control. 

HORIZONTAL OSCILLATOR ADJUSTMENT 

1. Adjust horizontal hold control ( R404) maximum clockwise and connect a 

jumper from terminals C to D of Horizontal Oscillator transformer ( T401). 

2. Adjust top of T401 to get picture in Horizontal sync. 

3. Remove jumper from terminals C to D and connect oscilloscope ( lead isolated 

with 10K ohms) to terminal C of T401. 

4. With picture in sync ( it may be necessary to readjust top of T401) adjust 

bottom of T401 for curve with equal peaks as shown below. 

( Make all adjustments at 

117 volts AC line voltage ) 

5. Remove oscilloscope. Readjust top of T401 so picture will break horizontal 

sync with 2 diagonal bars when hold control is turned to max. clockwise 

position. 

TUBE FAULTS 

It is possible to quickly locate a tube with a burned out filament by using a 
procedure such as this. 

1. Remove the back and connect an ohm meter from one side of the fusing 

resistor to the chassis ground. An open circuit indicates a burned out 

filament. 

2. Remove VI ( 6AW8) and check continuity from pin 4 ( counterclockwise from 

top of chassis) to fusing resistor. An open circuit here indicates an open 

filament V2, V7, V8, V9, V10, VII or NTC resistor R418. 

3. V3 can then be removed to find wheather the open filament is in the string 

consisting of V9,V10,V11 or NTC resistor R418 or in the string consist-

ing of V3, V8, V7 or VZ. 

Thus the tube with an open filament can be singled out using a system such 

as this with out checking each tube or removing the complete chassis. 

" 

‘ e717 O. 

\ 7rnma OOP 

of177 Sa 

MOO 

UT 7 701 

71011• 

•01 

o 

TUBE LAYOUT 

DISASSEMBLY INSTRUCTIONS 
1. Remove back which includes the AC line cord. Note: two screws must be 

removed from the bottom of each rear corner to release the back on model 

21-555. 

2. Unsolder red and green- white yoke leads from the terminal strip 

high voltage housing. Unsolder green and yellow vertical output transformer 

leads from the terminal strip on the left side of the yoke housing. 

3. Remove screw holding ground strap from high voltage housing and unsolder 

speaker leads. 

4. Pull off knobs. Loosen the three screws that hold the slotted tuner mounting 

bracket to the chassis and slide the tuner assembly to theright. Thisallows 

the shaft to clear the cabinet when the chassis is pulled to the rear. 

5. eRemov the
 ive
f 

ppcoe
 rcolor

ed 
scresw from

 the botto. mThi sallos wteh
 

hassis cto
 

be ee.rm
ovd 
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MODELS 21-554, - 555, - 557, Ch. "E" 383-VHF 

6. The cover on the high voltage housing may be removed by taking out two 

screws, sliding the cover to the rear and pulling the rear edge of the cover 

to the left. The high voltage housing may be removed by taking out four 

screws holding it to the chassis. 

7. The second detector ( 1N64 part of T203) may be uncovered by removing 

two screws and lifting the transformer housing from the top of the chassis. 

PIN 2 OF 
3BN6 

.01 UF 
(UPPER) 

L103 
O 

CHASSIS 

BOTTOM VIEW 

ØR103 

INDE)( 0L102 

6.2UUF 
(LOWER) 

• 
N DICATOR 

STATION 
SELECTOR 

FINE TUNI NG 

HORIZ HOLD 

VERT HOLD 

BR IGHTNESS 

CONTRAST 

ON- OFF VOLUME 

PRODUCTION CHANGES 

Ouoi 

T401 
.0 

0-c 

L201 E L 
202 0 r-1 

I L 7 
o i 

T201 8 + P II TOP OF TUNER 

0 L204 0 ni• INDEX 
I 

AGO ,., s, 1 
T202 L  _I 

GND. 

T603 
INDE8e; 8 + 

2. C417, 4700 p.p.f; C418, 221.1.p.f, 3KV and L403, 101jh addedin damper circuit 
to improve the sync stability. 

3. R330, 470K added above HEIGHT CONTROL. 

NOTE: On early schematics horizontal deflection yoke connections were in-
correctly numbered. 

VHF TUNER ADJ. & CONNECTIONS 

Converter I.F. 

Output-

VHF 
ANTENNA 

 Channel 6 0 

1. R401, 1 meg changed to 820K; C406, 270 iip.f changed to 220 Fig; C408, 1000 

pf changed to 1200 pif. These changes were made to allow quicker starting 

of the horizontal oscillator. 

1. 

2. 

3. 

4. 

5. 

Osc. Fine Tuning Disc. 

(Shown In Center 

Position) 

Channel 13 Osc. Adj. 

FRONT VIEW 

I. F. Output -40. 

B + 110V DC-

Hl 

H2 

AGC 

 Om» 

 fas• 

o 
o 

o 

o 

o 

o 

REAR VIEW 

STAGGER-TUNED LF, ALIGNMENT PROCEDURE 

I. Set tuner to channel 9-10 or II. 

Z. Connect variable bian supply to junction 5211 Is C207. Adjust bias for -2 volt•. 
3. Connect VTVM across 5212. Isolate VTVM with 18K resistor. Use - 5V «ale. 

4. Connect RF signal generator to mixer tube shield ( V15 5,16). Lift mixer tube shield until it Is just ungrounded. 
S. Good R. F. grounding between TV receiver on test and test equipment i• necessary. A metal surface bench top 

should be used to insure proper RF grounding. Use isolation transformer between chas•i• and AC line. 

STEP FREQUENCY ADJUSTMENT INSTRUCTIONS 

I. 

Z. 

3. 

4. 

5. 

6. 

41.25 Mc 

42.9 Mc 

45 Mc 

42.9 Mc 

45.3 Mc 

44 Mc 

L201 for min. 

Tuner coil for nu, 

L202 for max. 

T201 for max. 

T202 for max. 

T203 for max. 

L7 (top of tuner) 

Recheck steps 2 and 3 

Recheck steps 4,5 and 6 

OVERALL SWEEP CHECK 

I. Connect RF signal generator to chas sis near V4 for marker generator. Push shield down on mixer tube. 

2. Connect oscilloscope across R2I2. Isolate oscilloscope lead with 300 iiiif to ground and I8K 

resistor in serie•. 

3. Inc eeeee bias to - 2.5 volta 

4. Connect sweep generator to antenna terminals Adjust sweep generator it tuner to chat.% 10. 

To chassis 

.M. 300 ii>if 

-'..... 

..., 

.1_ 45.75 
. 42.75 _ _I- 

50% „ 40% 

ADJUSTMENT INSTRUCTIONS 

T202 

T201 

T203 

T202 positions 45.75 marker 

T201 positions 42.75  

T203 adjusts tilt of curve 

Note: If desired curve cannot be obtained, slight adjustment of tuner 

coil and L202 may be necessary. 

SOUND AND 4.5 MC TRAP ALIGNMENT 

Tune in available TV station and reduce signal into set until hiss is heard with sound. This can be done by 

inserting an attenuator in the antenna lead-in or by removing antenna lead-in from the set and stray feeding 

in signal by placing lead-in in clone proximity of the set. 

Z. Set buzz control in the rruddlt of its range. Adjust take off coil (top L1013, LI02, Quadrature coil ( L103) 

and buss control for cleanest e,..,und and minimum bust. If any adjustment cause hiss to disappear reduce 

signal into set until hiss reappears and continue with adjustment, 

Note: If difficulty .• encountered eith r in reducing signal sufficiently or adjustments being very broad. The 

following proceedure may be used. 

STEP EQUIPMENT CONNECTION FREQUENCY ADJUSTMENT INSTRUCTIONS 

1. Dei. jig • Input of jig to 

pin 2 of V2 
Keep lead between 15K 

re•i•tor and pin 2 its short 
as passible 

2. VTVM Output of jig Tune in available 

channel 
L101 and LIO2 

for max. 

3. Remove jig Same Quadrature coil 

(L103) for max. 

sound 

Set buzz control in middle 

of its range before adjusting 

L102 

4. Same Buss control for 

minimum buss 

R103 

Correct adjustment of buzz 

control is approx. middle 
of it• range 

5. Dot jig • Junction C316 

and R325 
Connect VTVM to output 

of jig 

6. RF signal 

generator 
Pin 7 ( VI) 4.5 Mc Tune 4.5 Mc trap 

L204 for min, 

• Detector jig 
47 

Input 

15K 
470K 

IN34 

470K 

1000 

VTVM 

Ground 

@John F. Rider 

N
I
A
 U
V
 9
-1

71
 
3
9
V
d
 A
l
 



C51 

15 
PP 

C52 
.001 

.001 

TUNER 
ANTENNA 
TERMINALS 

-r - 

VPP 

15,750 

8301 1C301 ,68 
1:10K - -470 SYNC VTA SYNC OSC L LATOR V7B 

V 

VERTICAL 

+22v SEPARATOR + 96VAMPLIFI ER +zo To + 70 BLUE 5 

3 o  
4 

5 

o  
110 

FIRST PICTURE 
1/4 I.F. AMPLIFIER +t05v 

3C B6 
L20 2  

ea   rt) . , 
14 

asmc 1 

C202_1_ 
5.6 

L201 

41.25 
MC 

8201 
1000 

IrStrO‘  

R202 
2700 C204 _L 

i000 I 

7201 

-0.4v 

'.42.9MC 
+0.5V 8203 

47 C205 
470L J1000 

R204 

470 I I 

C203 
1000 

15,750--

63N 7GTA 
6SN7GTA 19-PRinG VERT. R3I5 

U 1302 
.01 -iv .047 

C303 HOLD CONTROL 390K 
9 V6PP- lee-lo lie -4 TO 18V * GREEN 0 

8 TO 
T301 

VI A 

SECOND PICTURE 
1/5 I. F. AMPLIFIER 

3C86 
 t+loov 

- 1_ 
  ..„-. 
  u'uv T202 

6  

âil 

5 

+0.6v 
8206 
47 

8205 
1000 

-1-C207 

1 .22 

R302 - 
2.2 MEG = 

15,750 - 

C304 
R303 4700 
100K 

_ 
R307 
1200 

15,750 

6 
R308 R309 320. 100. - C3?9 
47K 10 K 

RED 

C37 <, 
988 04 470K 

e R330 o 

-1 s r 6 
-- C3071R3I0 I 01 330K -=- R3I4 I 

C305 t 8311 1 3MEG MEG 

( R312 2.2 

----)82 

HEm3E1613HG c.23e v,m. z  

290 

 «.A.,  

R422 
150K 1 = 

1 110 I C405 

VERTICAL 
HOLD 

22 T 

IN TERGARRIER 
SOUND AMPLIFIER 

+90v 

6AW8 R102 
4700 

-03v 

C102 
47 

R101 
= 56K 

THIRD PICTURE 1203 

V64 I F AMPLIFIER r 
+105V 1 

5U8 BLUE 

cio3 SOUND LIMITER cm) 
DETECTOR . 01 

3 8N6 +-60v Ri o4 
L102 7 TO 
2.9. + 260y 680 C1071 

5.5MG 1.28. 1000 _ 

en 2 L103 

-1- 0 V 

0 T0+4 V 
te 1 +70V tt l0 500K C109 

R108 

' BUZZ 
CI04 t CONTROL =.- 
6.2  C105 R106 CI 

.01 8103 330K 20MFD 
500 7_--

C109 
.22 ...r. 

.01 
C106 1 R105 

6800 -- 
1W 

O 

45.3 MC 

+105 V 

8208 
C208 180 C209 25%1f 

1 470 000 --r- C210 15,750 - 
j_ 1000 

41 25 

SECOND 
DETECTOR 

IN64 

1J L203 5. 
lo 90.‘h 

BLACK 

_ o 

M I3 :se VERTICAL 
' OUTPUT +11ov  

V8 I 2W6GT BLUE 
R3I6 
330K 

i-16v 

o 

I. RESISTANCE ARE SHOWN IN OHMS (A), K • 1000, MEG. 1,000,000. 

2. UNLESS OTHERWISE MARKED, CAPACITANCE VALLES LESS THAN ( 1.0) ARE 
IN UFD, AND MORE THAN ( 1.0 ) ARE IN UUFD. 

3 COIL RESISTANCE VALUES LESS THAN ( 1.0) OHM ARE NOT SHOWN. 

4 ARROWS AT CONTROLS INDICATE CLOCKWISE ROTATION. 

5. DC VOLTAGES SHOWN ARE WITH RESPECT TO CHASSIS; MEASURED 

WITH A V. T. V M , ANTENNA TERMINALS SHORTED, 117V. AZ. LINE 

60 CYCLES. 

V. RESISTANCE VALUES OF COMPONENTS ARE SHOWN WITH THE PART 

REMOVED FROM THE CIRCUIT. 

7 ALL WAVEFORMS ARE SHOWN WITH PEAK- 70 - PEAK VOLTAGES. 

8 D.C. VOLTAGES MARKED WITH AN ASTERISK (M) SHOULD VARY 
WITHIN THE RANGES SHOWN DEPENDING ON THE SETTING OF THE 
ASSOCIATED CONTROL. 

8401 

820K 

1C401 C404 1.022 .47 

HORIZONTAL A° T401 
OSGILLATCR r • FRED., 

V9 Ít 20.-
6SN7GTA 
 +170V 

C406 
-48V 220 

R405 = 
L8 MEG 

+2Y.TO -10v 8406 
-0.3v. NORmAL 150K 

12% 

5 

8317 
220 

R3I8 
1503 

_ VERTICAL 
= LINEARITY 

60-- - 

8409 
18K 

4 . C407 

1 1g;i; -I-
c>0 

1-r   
L  WAVE  

8407 „„, 
100K 4-

IS 750 

3ble.,lite7.- 0 R410 
V 68K 

15,750 

F408 

R403 VPP 
36 'W 0 150K 

3900 

_t 
15,750 

Values of capacitors of 1 or less are in 1.1,f more than 1 in pif unless 

indicated. 

otherwise 

110 

0408 

12001 

+119 V 

8320 
220 

R3I9 
47 

25011 

RED 

160 
VPP 

T302 

60 --

SYNC 

GREEN 7 6 

o 

THIS WIRE CONNECTS TO 
TERM. NO.3 ON SOME TRANS-
FORMERS ON EARLY PRO-
DUCTION. 

HORIZONTAL 
OUTPUT DO NOT MEASURE 

25GD6G 
C417 VII 

C.409 0047 +100v 47C° DAMPER 

R414 
1000 
2W 

150K \ 

- - 
= 105 --

VPP 
- _ 

%84 11 
39K 
W 

265 

42744 854 
1120 j 

Values in ohms, 
unless otherwise indicated. 

3 
2AX4 
GT 

C4I8 -r 
22 

3KV 
C4I0 
.047 

0575 
-r-
50% 

2 

7 

3 
YOKE 

RED 

VI2 
IX2B 

elye,._21? 

T402 
N 

o DUMMY LUG NO.3 

I -.- ---/19Ó TRANS-
- RMER SOME ON LATEPRODUCTION. 

8107 
47K 

VI8 
6AW 8 

C2I3 
GREEN 047+1v 7 

8324 
170x 

8323 
100K 

BRIGHTNESS 

1797 
HI - V 

  RECT 

8415 
L8 

C315 

R417 
5 
FUSE 
OHM 

PIN 4 OF IX2B 
CONNECTS TO 

CORONA 
SHIELD 

-PIN 7 OF 1X26 

R416 
220K1 

VOLUME 
CONTROL 

3 

+6.5v 

8109 
150 

C2I4 
3.3 

- VIDEO C2I6 
AMPLIFIER 47 10K 

9. 1-60v TO+70 • 1 (---0-0-"\A"- -
4.5MC 

7101 sPK. 
BLUE 

350. 

RII0 
470 
1W 

00 
r-- • If% 

- +SO TO +9,1t  

L204 

+1 10-H8v 

R2I4 
82 

t1 8215 
1500 

CONTRAST 
CONTROL 

8216 
56K 

C316 
047  

8325 
100K 

R326 8327 
2200 8200 

150MFD 
350 

RECTIFIER 
SELENIUM I--1 -13A 

Ilv ACVII 
(R418 )1 

NEG.TEMP 
COEF RES. 

L401 

150 MFD 

C2I5 
I 1000 

R2I7 
2700 

I 1 
!IOMFD 
C2B 

15,750•••• 

°oaf.'  
L205 
250 

L206 
550 

R328 
10K 

8420 
100 
aw 

8219 
1000 
IW 

1-17j3B 
150MFD 

1= 1C3C 

VIO V9 V3 'FV8 V7 V2 

PICTURE 
TUBE 

V/3 
2IYP4 

8 2 7 8 7 2 7 2 7 7 8 3 

L402 
V13 VIS V14 va V5 V6 VI 

RFC 
ON- OFF SW 
(ON 1.OLLME 
CONTROL) R4I9 

220K C4I2 C414 15 0416 
1000 110001 1000110001 

CHASSIS 
GROU 

117 VAC 
LINE 

COP..A.....l;L C413 ROL - MOUNTING 
= 

8421+265 

.47 10K 

Kr- 1000 ohms, meg-1,000,000 ohms. Resistors are 1/2W., 20% 

L-
17

1 
3
9
V
d
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SCHEMATIC 

LOCATION 

C214 

C202 

C104 

C211 

C108 

C212 

C305 

C101,403 

C102, 216 

C314 

C405 

C406 

C205, 208 

C301 

C51,52 

C107 

C203, 204, 206, 

209, 210, 215, 

412,414,415, 

416 

C408 

C311 

C304, 306,409 

C201,417 

C103 

C105, 106,110 

C111 

C302 

C307,407 

C418 

C411 

C401 

C213, 303, 313, 

316,402 

C308, 312,410 

C309 

C315 

C109, 310 

C207 

C404 

PARTS LIST 

PART 

NO. 

40355-25 

40355-27 

40355-29 

20205-29 

40355-12 

20205-30 

40355-15 

40355-22 

40355-23 

24123-560 

42813-5 

41052-2 

41135-102 

23078 

42813-7 

40053-472 

40053-103 

40053-103 

42227-2 

40539-5 

41135-103 

.01 Disc., 1000V. 

.01 P. T. , 600V., 20% 

.01 P. T. , 600V., 10% 

22 p.p.f, 20%, 3KV 

.01 Disc., 1500V. 

.022 P. T. , 200V., 

.047 P. T. , 200V., 

20% 

20% 

.047, 600V., 20% 

. 1, 600V , 20% 

.1 P. T. , 20%, 200V. 

22, 400V., 20% 

.22 P. T. , 200V., 20% 

.47 P. T. , 200V., 20% 

SCHEMATIC 

LOCATION  

C413 

Cl 

C2A,B,C,D, 

C3A,B,C, 

DESCRIPTION R415 

R203, 206 

R319,413 

R214 

R420 

R109 

R208 

R317, 320 

R110 

R204, 207, 209 

R306 

R104 

R321,322 

R201, 205, 220 

R219 

R414 

R307 

R326 

R202, 217 

R403 

R102 

R218 

R212 

R105 

R327 

R210, 329, 328, 

.0012 Silver Mica. , 10% 421 

.0033 P. T. , 600V., 20% R309 

.0047 Disc., 20% R409 

.0047 Disc., ( Part of L202) R305 

.01 Disc., ( Part of L102) R304 

.01 Disc. R411 
R107, 308 

R402 

R101 

R216 

R410 

R303 

R325 

R407 

R324 

R301 

R406,408,422 

R412 

R51,52,416, 

419 

R106, 310, 316 

R315 

CAPACITORS 

3.3 Disc. 

5.6 Disc. 

6.2 Disc., ( Part of L102) 

8 Ceramic ( Part of T203) 

10 Disc. 

10 Ceramic ( Part of T203) 

22 Disc., 5% 

33 Disc., 10% 

47 Disc., 10% 

56 Disc. 10%, ¿KV 

82 Disc., 20% 

220 Silver Mica., 10% 

470 Disc., 20% 

470 Disc., 20% 

.001 Disc., 1500V. 

.001 Disc., 20% 

.001 Disc. 

PART 

NO. 

42724 

42723 

42722 

20308-18 

DESCRIPTION  

.47 P. T., 400V., 20% 

20, 25V. , Elect., ( p.f) 

10-10-40/150V.; 200/35V., 

Elect. 
(1-a) 150, 150V., Elect. 

RESISTORS  

1.8, 1/2W., 10% 

47, 112W., ;) 

47 

82, 1/2W., 10% 

41075-101 100, 4W., 10% 

150 

180, 1/2W., 5% 

220 

470, 1W., 2U% 

470 

560, 1/2W., 10% 

680, 1/2W., 10% 

680 

1000 

1000, 1W., 2071 

1000, 2W., 1.0% 

1200, 1/2W., 10% 

2200, 1/2W, . 10% 

2700, 1/2W , 10% 

3900, 1/2W., 10% 

4700, 1/2W., 10% 

41075-472 4700, 4W., 5% 

5600, 1/2W.., 5% 

6800, 1W., 10% 

8200, 1/2W., 10% 

10K, 1/2W., 10% 

10K 

18K, 1/2W., 10% 

22K, 1/2W., 10% 

33K, 1/2W., 10% 

39K, 1W., 10% 

47K 

47K, 1/2W., 10% 

56K, 1/2W., 10% 

56K, 1/2W., 10% 

68K, 1W., 10% 

100K, I/2W., 10% 

100K 

100K, 1/2W., 5% 

120K, 1/2W., 10% 

150K, 1/2W , 10% 

150K, 1/2W., 5% 

150K 

220K 

330K. 1/ 2W. , 10% 

390K, 1/2W., 10% 

SCHEMATIC 

LOCATION  

R211,313 

R213 

R401 

R405 

R302, 314 

R417 

R418 

R330 

PART 
NO. DESCRIPTION 

1 meg. 

1 meg., 1/2W., 10% 

820K, 1/2W., 5% 

1.8 meg. , 1/2W., 5% 
2.2 meg. 

41853 Fusible Resistor (no substitute 

42711 NTC Resistor (no substitute) 
470K 

COILS, CHOKES & TRANSFORMERS  

42720 Deflection Yoke 

Resistor (R321,322) 680 ohm, 1/2W. , 20% 

24123-560Capacitor ( C3I3) Disc., 56 p.p.f, 10%, 2KV 
L101 42754-1 Coil, Sound Take-Off (Includes C101, 

C102, R101) 

L102 Coil, Sound I.F. (Includes C103, C104) 

L103 Coil. Quadrature 

L201 Coil, Trap 41.25 Mc 

L202 Coil, Converter (Includes C201) 

L203 Coil, Peaking 9f., kill on 1 meg. (part of T203) 

(red dot) 

L204 Coil, Trap 4.5 Mc (Includes C216 & L205) 

L205 Coil, Peaking 250 p.h on 10K 

(brown dot) 

L206 Coil, Peaking 550 ph 

L401 

L402 

L403 

T101 

T201,202 

T203 

42750-1 

42758-1 

42757-1 

42753-1 

42762-2 

42755-1 

42762-1 

T301 

T302 

T401 

T402 

42762-3 

42760-1 

42761-1 

42762-4 

(orange dot) 

Choke, Filter 

Choke, Filament 

Coil, Peaking 10 Fill 

42144-2 

42751-2 

42752-1 

42766-1 

42756-1 

Transformer, 

Transformer, 

Transformer, 

on 22K 

(yellow dot) 

Audio Output 

1st. I..F., 2nd IF, 

3rd I.F.(Includes R210, 
C212, C211, L203), 2nd Det. 

Transformer, Vertical Oscillator 

Transformer, Vertical Output 

42759-1 Transformer, Horizontal 

42721 Transformer, Horizontal 
MISCELLANEOUS 

Oscillator 

Output 

41851 Fusing resistor Clip 

42033 Chassis Mtg., Ins. 

24397-2 Plastic H. V., Cable Clamp 

42697 Interlock Plug 

42729 High Volf-age Socket ( 1X2B) 

24911-11 Socket, Kinescope Assy. 

24116-12 Anode Connector & Lead 

R108 22464-89 Contro'.. Volume & Switch 500K 

R215,323 22464-90 Control, Contrast & Brightness 1500, 

100K, ohm 

R311,402 22464-91 Contro., Vertical & Horizontal Hold 

400K, 100K 

R103 42678 Control, Buzz 500 ohm 

R318 42666 Control, Vert. Linearity 1500 ohm 

R312 41840-4 Control, Height 3 meg. 

42677 Tuner Unit VHF 

©John F. Rider 



TM21 E 
TM21 EU 

esimmem  

KM21 E TB21 E 
KM21 EU TB21 EU 

CHASSIS SPECIFICATIONS 

POWER REQUIREMENTS 

117 volts, 60 cycles AC 

POWER CONSUMPTION 

250 watts 

ANTENNA INPUT IMPEDANCE 

300 ohms—balanced 

FINE TUNING 

2-4 MC on all Channels 

AUDIO POWER OUTPUT 

2.8 watts 

BAND WIDTH 
Video Amplifier 3.8 MC, within 3 db 

IF Amplifiers 4 MC, within 6 db 

Antenna Input to Picture Tube 3.5 MC at 6 db 

Ratio detector, peak-to-peak-200 KC 
TUBE COMPLEMENT T14-15, T14-16 

BENDIX TELEVISION CHASSIS 

KMT21E 
KMT21 EU 

IF FREQUENCIES 

Picture Carrier 45.75 MC 

Sound Carrier 41.25 MC 

DEFLECTION 
Horizontal and Vertical Magnetic 

FOCUS 

Magnetic , PM 

SCANNING 

Interlaced 525 lines 

Horizontal Frequency 15,750 cps 

Vertical Frequency 60 cps 

Frame Frequency 30 cps 

V-22 

V-23 

V-24 

*V-25 

6CU6 

6AX4GT 

1B3GT 

6T4 

Horizontal Output 

Horizontal Damper 

High Voltage Rectifier 

UHF Oscillator 

Symbol No. Tube Type Function 

V-1 

V-2 

V-3 

V-4 

V-5 

V-6 

V-7 

V-8 

V-9 

V-10 

V-11 

V-12 

V-13 

V-15 

V-16 

V-17 

V-18 

V-19 

V-20 

V-21 

6BZ7 

6U8 

6BA6 

6CB6 

6CB6 

6CB6 

6AU6 

6AU6 

6AL5 

6AU6 

6W6GT 

6AU6 

6AH6 

6CS6 

21ZP4B 

5U4G 

6SN7GT 

6W6GT 

6AL5 

6SN7GT 

RF Amplifier 

Oscillator and Mixer 

First IF 

Second IF 

Third IF 

Fourth IF 

4.5 MC Amplifier 

Ratio Detector Driver 

Ratio Detector 

Audio Amplifier 

Audio Output 

Keyed A.G.C. Amplifier 

Video Amplifier 

Sync Limiter and Noise Gate 

Picture Tube 

Rectifier 

Sync Clipper and Vertical Oscillator 

Vertical Output 

Phase Detector 

Horizontal Oscillator 

* Used on T14-16 only. 

TOP VIEW 

11517 
R.F. PLATE ADJUST 

CHANNEL 13 

UHF ANTENNA VHF ANTENNA 
TERMINALS TERMINALS 

V25 
UHF 

OSCILLATOR 

115 45 
OSCILLATOR ADJUST 
CHANNELS 2-6 

LI518 
MIXER GRID ADJUST 

CHANNEL 13 

VI V2 
RF AMPLIFIER OSCILLATOR 

d MIXER 

LI551 
OSC. ADJUST 

CHANNELS 7-13 

LI558 
If. ADJUST 

Figure 1—UHF-VHF Long Distance 

Sarkes Tarjan UV13. 

Tuner 

REAR VIEW 

ALIGNMENT PROCEDURE 

Always determine by suitable tests, the 

causes of unsatisfactory operation before 

attempting to align portions of the receiver. 

Necessity for realignment will, in all cases, 

be rare. 

Note 

Before attempting any alignment or ad-

justment procedures, always allow at least 

a ten minute warm-up period. 

ALIGNMENT OF THE RF AND MIXER STAGES 

1. Connect an RF sweep generator with at least a 

10 MC sweep width to the antenna terminals through 

the pad shown in figure 2. 

2. Remove the keyed AGC Amplifier tube-V12. ( This 

is necessary in order to eliminate AGC action which 

would ieterfere with RF alignment.) 

3. Connect the positive terminal of a 3-volt dry cell 

supply to chassis ground and connect the negative 

terminal of the dry cell to the junction of resistors 

R11 and R9. 

GEN 

Q. 
OUTPUT 

120ft 

Figure 2 

TO RECEIVER 

ANTENNA 

4. Attach the high side of the vertical input of an 

oscilloscope through a 10,000-ohm resistor to the test 

point located on the tuner. (See figure 1, Tuner rear 

view.) In order to synchronize the sweep of the 

oscilloscope with the RF sweep, connect the horizontal 

amplifier terminals of the oscilloscope to the terminals 

on the RF sweep generator labeled "oscillator sweep 

voltage". 

5. Turn the station selector to channel 12 and adjust 

the sweep generator until it sweeps from 202 MC to 
212 MC. (If the sweep generator does not supply 
marker signals at picture and sound carrier fre-

quencies, an external source, such as a CW signal 

generator should be used to supply them. For method 

of marker injection, refer to instructions supplied by 

the manufacturer of the sweep generator being used.) 

John I. Rider 
MODELS KM21E, KMT21E, TB21E, TM21E, Ch. T14-15; 
KM21EU, KMT21EU, TB21EU, TM21EU, Ch. T14-16 



CHASSIS T14-15, T14-16 

6. Adjust L1517 and L1518 located on tuner (figure 

1) until the response curve is similar to that shown 

in figure 3. Check all other channels, readjusting 

L1517 and L1518 as required, to obtain optimum 

response on all twelve channels. 

RF OSCILLATOR ALIGNMENT 

1. Remove the Keyed AGC Amplifier Tube V12 from 

its socket and connect the negative terminal of a 

3-volt dry cell bias supply to the RF and IF AGC test 
points. RF test point at junction of R 11 and R9. IF 

test point at junction of R56 and R57. ( This can best 

be accomplished by tying the two points together.) 

2. Apply a CW signal to the antenna terminals 
through the pad shown in figure 2. 

3. Connect the DC probe of a VTVM to V13, pin 1. 

4. Turn the fine tuning control to approximately the 

center of its range and make the following adjust-
ments: 

a. LOW BAND ALIGNMENT 

(1) Turn channel selector to channel No. 6. 

(2) Tune signal generator to the sound carrier 
is centered. 

frequency of channel 6-87.75 MC. 

VISUAL CHECK OF IF ALIGNMENT 

1. Lift the shield of the oscillator mixer tube V2 until 

it becomes ungrounded. Connect the high side of a 

sweep generator to the ungrounded tube shield and 

the ground lead to chassis ground. Connect a lead 

from the sweep synchronizing terminal on the sweep 

generator to the external sweep terminal on the 

oscilloscope. 

2. Connect high 

video amplifier. 

ground. ( Set contrast control at minimum.) 

3. Remove the keyed AGC amplifier tube VI2. 

4. Connect the negative terminal of a 3-volt dry cell 

to the IF AGC test lead and the positive terminal to 

chassis ground. 

5. Adjust sweep generator to sweep from 40 to 50 

mc. 

6. Connect a vacuum tube voltmeter between pin 1 

of V13 and ground and adjust the sweep generator 

output until a reading of -2 volts is obtained. 

7. Adjust the oscilloscope until the IF response curve 

(3) Adjust the low band oscillator slug L1545 8. Place a lead from an AM signal generator near the 

(figure 1) until a sharp dip in the voltage on the IF strip and adjust it so that frequencies 
VTVM is reached. 50 mc can be obtained. 

b. HIGH BAND ALIGNMENT 

(1) Turn channel selector to channel No. 13. 

(2) Tune signal generator to the sound carrier 

frequency of channel 13-215.75 MC. 

provement in the shape of the response 
(3) Adjust the high band oscillator slug L1551 be accomplished by slightly readjusting 

(figiire I) until a sharp dip in the voltage reading on  main chassis and L1558 on the tuner. 
the VTVM is reached. 

PICTURE 
CARRIER 

from 40 to 

9. Observe the response curve and the position of the 

markers (see nominal response curve figure 4). A 

slight deviation from this response curve is per-

missible; however, complete realignment of the IF will 

be necessary if a great deviation is noted. Some im-

70.7% 

50 % 

SOUND 
CARRIER 

4.5 MC 

I IMC LOW BAND 

I3MC HIGH BAND 

Figure 3 

curve may 

L2 on the 

Figure 4 

NOISE GATE ADJUSTMENT 

)TE: The noise gate controi is adjusted at the factory to 
give optimum performance under varied conditions, therefore, 
only upon rare occasions would any adjustment be necessary. 

If the receiver is to be operated in an extremely weak sig-
nal area where a high noise level is encountered, or this control 
becomes maladjusted by one means or another it can be 
satisfactorily SET by the following procedure: 

Select and properly tune in the strongest station in the area. 
side of oscilloscope to pin 7 of V13   

tube and ground lead to chassis 
FOCALIZER ADJUSTMENT 

Turn the plastic shaft, which extends through the back of 

the set near the picture tube base, for sharpest focus. 

Move the arm which projects from the top of the focalizer 

assembly for proper picture centering. This arm can be ad-

F. ALIGNMENT 

Remove the AGC Amplifier (V12) from its socket. Connect the negative 

terminal of a 3 volt dry cell supply to the I.F. AGC test point and the 

Generator 
Freq. 

VTVM 
Connections 

45 MC 

42 MC 

41.25 MC 

39.75 MC 

To Test Point (C) and Ground 

To Test Point (C) and Ground 

To Test Point (C) and Ground 

To Test Point (C) and Ground 

Turn the contrast controi to its maximum position uult 
clockwise). 

With the noise gate control set at minimum, slowly turn it 
in the clockwise direction until a slight shifting of the picture 
in the horizontal plane is observed, then back off (counter-
clockwise) 'At of a turn. 
CAUTION: If this control is set too far in the clockwise 

direction poor sync operation may be obtained. 

justed in both the vertical and horizontal directions. 

CAUTION: The ion trap magnet location should be re-

checked upon completion of the above adjustments. 

positive terminal to chassis ground. Raise the tube shield of V2 so that 

it is not grounded and apply the signal to it. 

• 

Adjustment 

73-T2-L1558* 

1.5-T1-1.2* 

11.13 

14 

Remarks 

Adjust for Max. 

Adjust for Max. 

Adjust for Min. 
with output of 
Signal Gen. at 
Max. 

Adjust for Min. 
with output of 
Signal Gen. at 
Max. 

NOTE: It will be necessary to repeat the steps outlined above for optimum performance of the IF system. 

* The designated frequencies for 11558 and 12 are to be used for preliminary alignment only. Since these 

two coils comprise a band pass circuit, final alignment should be made with a sweep generator. 

SOUND ALIGNMENT 

Connect the Negative Terminal of a 9 Volt dry cell supply to the I.F. AGC test point and the Positive Termi-

nal to Chassis ground. 

Signal Generator 
Coupling Frequency 

High side to Pin 1 
of V13 (Video Amp) 

SAME 

SAME 

4.5 MC 

4.5 MC 

4.5 MC 

Connect 

DC probe of VTVM to 
"limiter grid test" Common lead 
to chassis. 

Parallel R38 with two 100K 
resistors which are within 1% 
of each other. DC probe of 
VTVM to " PT. A." Common 
lead to Chassis. 

DC probe of VTVM to 
"PT. B." Common lead 

to "PT. A." 

Adjust I Remarks 

19 Adjust for Max 
T10 reading keeping 
(top & output of Generator 
bottom) high enough to produce 

about 4V at "Lim. Grid Test." 

L11 

1.13 

Adjust for Max 
reading. 

Adjust for Zero 
reading at cross 
over. 

John 11. Rider 



PROEUCTION CHANGE T14-15 & T14-16  

Several reports from our factory field representatives indicates the 
vertical hold adjustment, on the T14-15 and T14-16 chassis is rather critical 
in fringe operation. Improved "lock-in" may be had by slight reduction of 
the vertical height and linearity control settings. 

The following production change has been incorporated at the factory 

and is suitable for field use where cases warrant: 

1. The blue lead from R100, 2200 ohms, in the vertical plate return 
circuit, that formerly ran to the fuse, is now pulled down through 
the chassis and runs to the junction of R74A and R74B, the power 

supply filter resistors. 

2. R73, the 47K plate resistor in the sync limiter and noise gate 
6cs6 tube, V15, is disconnected from the / 150 volt supply and 
connected instead to Pin 6 of V12, the 6AU6 keyed A.G.C. amplifier. 

The charts attached have been compiled over 
the past year from information relayed to 
Bendix through our Field Service Engineers' 
Weekly Field Reports. The actual field 
defects, together with corrective measures 
taken, are listed. 

0 V 
601, 
AC 

380V 

VII 

SYMPTOM 

CHASSIS 
TYPE DEFECT 

SUGGESTED 
REMEDY 

Raster bouncing 
vertically at 60 
cycle rate 

No vertical sync 
& critical hori-
zontal sync. 

T14 

Ti? 

Open C42B 

Open C31B 

T14 R85 burned open. 
Shorted 6SN7 

Ti? R69 burned open. 
Shorted 6SN7 

Replace electrolytic can 
C42A,B and C. 

Replace electrolytic can 
C31A,B and C.  

Replace 6SN7 and R85 

Replace 6SN7 and R69 

These charts are not intended to imply that 
the defect associated with a particular 
symptom is necessarily the only possible 
defect causing an identical symptom. Rather, 
it should serve as a guide to indicate 
most probable cause., based on actuality. 

330 V 

PICTURE 
TUBE 
VI6 

BRIGHTNESS 

510 V 
•  

UHF TUNER NOT INCLUDED IN 

T14-15 CHASSIS 

VHF FINE 
TUNING • 

UHF 
TUNA& 

VHF CHANNEL 
,SELECTOR HORIZ HOLD CONTRAST 

_— VERT HOLD BRIGHTNESS 

0.15 ANP)Ii 
PILOT LIGHT 

UHF 

VHF 

ON -OFF VOLUNt 

rIÇ TONE 

T5 

o V 25 

3V  LIIT 

V2r., 1-18 
1451 

L1558 0 LT545 41 

VIS 

VI2 
O 

V3 
0 T1 

(D T2 

Le.3 V4 V5 z 

O 
° V8 

VID DEI 
XTAL 

VI3C) 

VIO 

Life 

V9 
O 

T4 

V8 
O 
El 
110 

OVT 

Ti 

16 

uer 
VERT HEIGHT NOISE 
LIN GATE 

V20 
O 

V22 

0.2A SW BLO 
D 0 FUSE  

/ 1 123 
HORIZ HORIZ 
DRIVE OSC 

TOP VIEW 
(Arrows Indicate Tube Keyways) Figure 5—Voltage 5—Voltage Distribution Chart T14-16 

©John Ir. Rider 
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CHASSIS T14-15 T14-16 

SYMPTOM 
CHASSIS 
TYPE DEFECT 

SUGGESTED 
FtEMEDY 

Intermittent and 
erratic horizontal 
oscillation. 

Low Sensitivity all 
channels, Standard 
Coil Tuner 

Intermittent Audio 

T14 

Ti? 

T14 

Ti? 

Ti4 

Ti? 

R117 changed value 

R105 changed value 

Check V2 for short 
& check value of R81,0 

Same 

Defective solder 
connection in ratio 
detector can. 

Same 

Replace R117. 

Replace R105. _  

Replace V2 and/or 
R810 if necessary 

Same 

Resolder all connections 
in can 

Same 

Loss of picture and 
sound 

T14 AGC line measures Replace C86 
positive instead of 
negative due to 
shorted c86 

Ti? Same trouble due Replace C72 
to shorted C72 

Loss of picture and 
sound. 

T14 AGC line measures Replace R58 
excessive negative volt-
age, R58 greatly 
increased in value. 

Ti? Same trouble due Replace R42 
to R42 greatly 
increased in value 

Excessive vertical 
linearity 

T14 Shorted C61 or R92 Replace C61 and/or R92 
changed value 

Ti? Shorted C47 or R80 Replace C47 and/or R80 
changed value 

Excessive loss of T14 Leaky 057 
interlace. Scanning 

Ti? Le#44_94L_ 

Audible sizzling 
frying Round 

Picture shifted to 
left 

Insufficient height 

or T14 Corona spray from 
T17 2nd anode of picture 

tube  

Replace C93 

Replace C57 

Replace C43 

4 Faulty c93, .47 red 
condenser 

Thoroughly clean 
surrounding area 
with laquer thinner. 

Ti rau_33.z_c-82 .47Kfd Replace c82 

T14 R99, 68or 1/2w 
Increased in value 

Ti? R67 1 6801 1/2w 
increased in value 

Replace R99 with 
470K 1/31 

Replace R87 with 
470K al 

SYMT2CM 

Set 100868 AM when 
switching from weak 
tc ttvelmimal 

Short life 6I3Q6 with 
possibly excess width 

CHASSIS SUGGESTED 
TYPE DEFECT  REMEDY  

T14 1)160 crystal, video Replace /N60 crystal 
Ti? detector defective 

T14 c85, lo led Soy 613c6 
cathode bypass shorted 

Ti? C71, 10 Mfd 5ov Oa Replace c71 
cathode bypass shorted 

Replace C85 

Weak and erratic 
sync 

T14 C50 2 Mfd 50V open Replace C50 

Weak and erratic 
horizontal sync 

Erratic and dis-
torted vertical 
sweep 

T14 Shorted turns in 
L23 horizontal 
oscillator coil or 
R83 changes value 

Ti? Same trouble in L18 
or R67 changes value 

Leaky C59, .047 Mfd 
condenser 

Ti? Leaky C45, .047 Mfd 
condenser 

Replace L23 or R83 

Replace L18 or R67 

Replace C59 

Replace C45 

Vertical roll after 
warm up period 

T114 R100, 2.2K, 2g resistor 
burnt or changed in 
value 

Ti? Same trouble R88, 
2.2E, Zi 

Replace R100 with 
2.2K, 4 watt. 

Replace R88 with 
2.2K, 4 watt 

Set blows fuse when T14 
installed in cabinet Ti? 

Chassis hold down bolt 
cutting 13/4 lead or 
leads 

Tape lead & dress 
away from chassis 
basket lance 

Poor brightness & T14 
blooming when bright-
ness control is Ti? 
advanced. 

C67 shorted 

C57 shorted 

Replace C67 

Replace C57 

Raster pulls in con- T14 
siderably on both 
sides at max. bright- Ti? 
ness setting of 
brightness control  

Noise in sync, 
picture wanted to 
lock out the major-
ity of the time. 
Noise inverter set-
ting would not 
correct 

C45 shorted 

C35 shorted 

Replace C45 

Replace C35 

T14 Center tap on 300 ohm 
Ti? antenna winding of 

tuner not grounded 

Connect center tap 
of tuner antenna 
coil to ground 

No sound, no 
picture 

T14 Shorted C4 & burnt 
R14, f714 or shorted 
C18 & burnt R25 

Replace C4 and 
R14 & R74 or c18 
and R25 

©John Y. Rider 
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TROUBLE SHOOTING THE BENDIX POUER MASTER CHASSIS (T-14 SERIES)* 

I. RECEIVER DEAD - ( No Sound or Raster) 

1. Check AC power cord for good connection in AC 
voltage source. 

2. Check interlock on back of the chassis, 

outlet of known 

3. Check Si on volume control R37R. 
4. Check line cord for continuity to primary of power transformer T6. 
5. Open primary on T6. 
6. Check power transformer T6 secondary. For voltage and/or continuity 

each side of center tap. 
7. Check for shorts in filament circuits and B/ shorts in low voltage 

filter circuits. 

R42 
R2I R47P 

R 39  R47R 
R 43 R20 
R40 
R22 
R23 
R55 
R44 
R27 
R38-
R24 
R35 
R28 
R25 

R61 
R67 
R34 
R65 

R32 -R33 
R63 
R64 
RII2 

RI21 
RI24 

RI25 

RI 19 
RI20 

RI13 
RII6 127 
RI I 7 114 R30 

R101 I RI18 R69 
R99 L R111 R109 

R123 

R7I 
R5I 

R70 
R59-
R62 
RI9 

R29 
-RIG 

-RI7 
R72 

r— R73 
- R5 

- RII5P 
R115R 

„K I 

! -Tr 

R100 
RI75 
R83 R48 

R74 

LR84 
RHO 

R4 
R3 
RI5 
R2 
R6 
R14 
R7 
RI 

Rbb 

R45 
R57 
R8 
R9 
R68 
R26•-
RI I 

R93 
R8I 

RI3 
R88 
R87 
P104 
R9I 
R9? 
R90 
R58 
R85 
R82 
R49 
R97 
R95 

R96 

8. Gassy or open V17 ( 5U4G). Insure V17 is well seated in socket. 

II. SOUND BUT NO RASTER  

1. 

2. 

3. 
4. 

5. 

037 
031 

032 

035 

036 

CI 7 

T 4 

018 

024 

TIO 

022 

C21 

L6 

C16 

085 

092 

093 

091 

L25 

L24 

015 

LI6 

415 

Check ion trap adjustment. (See Service Manual for procedure.) 
This check should be a "must" in initially setting up a new receiver. 
Examine filament of V24 (1B3GT), high voltage rectifier; if lighted, 
this is good indication of second anode high voltage. 
Examine connection to second anode, on picture tube. 
Check to see if filament of picture tube (V14) is lighted. Possi-
bility of bad socket connection. 
Insure that plate cap for V22 (6BO6GT or 6CU6) is making good 

connection. 

L5 
026 
L4 

014 

15 
LI4 039 

038 
CIO 

CH 

09 
T2 
C49 

C47 

045086 075 084 
LI7 073 082 
C46 C81 083 

090 L23 

07 
06 IL3 

C4 
TI 
08 

072 
C 4 

080 
065 

C3 C5I 

L2 

028 

055 
066 

067 
C77 

05 
048 027 

044 

C4I 

050 

043 

070 

C58 

064 

057 

063 

054 

-C42 

_C62 

060 

C59 

076 
071 

© John F. Rider 
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CHASSIS T14-15, T14-16 
6. Check for shorted or open V22 ( 61e6GT or 6cu6). 
7. Cheek v23 ( 6W)GT or 6AX4) damper by replacement. 
8. Check C94 ( 250 uuf) capacitor for leakage, 
9. Check T8 horizontal output transformer for 

Do not overlook possibility of transformer 
10. Check V21 horizontal generator (6SN7GT) by 
11. Check L23 horizontal oscillator coil. 
12. Check C32) 330 uuf and C75, 3900 uuf for 

PICTURE BUT NO SOUND 

open primary and secondary. 
breaking down under load. 
replacement. 

leakage. 

1. Check L9 for open. 
2. Check connection to terminal #4 of T3. 
3. Check V7, V8, V9 and V10. 
L. Ch-2ck for open voice coil or open secondary on T5. 
5. Check connections to P2 and J2. (Speaker connections.) 
6. Check for possible open connections or shorted turns in T4, ratio 

detector transformer. 
7. Check R37R volume control for open circuit. 
8. Insure correct voltages at tube socket connection in sound channel. 

If B/ voltage is low at any point ) check for shorted by-pass 
condensers. 

IV. WEAK SOUND, NORMAL PICTURE  

1. Check V7, V8, V9 and V10. 
2. Check for possible high resistance connections in T4 ratio detector 

transformer. 
3. Check sound channel alignment. Do not overlook possibility of T4 

secondary being misaligned at cross-over. 
. HUM IN SOUND 

1. Check alignment of ratio detector transformer secondary (T4). 
Refer to Service Manual. 

2. Check 035 for leakage. 
3. Check V9, (6AL5)„ for cathode to filament leakage. 
L. Insure that plate lead of vertical output transformer T7 is dressed 

as close to chassis as possible. 
5. Keep AC switch lead dressed away from leads to volume control. 

VI. HIGH VOLTAGE AND SOUND, BUT NO RASTER  

1. Insure to see that picture tube v16 filament is lighted. Don't 
overlook possibility of a shorted picture tube. 

2. Check to see that lead to second anode of picture tube 
good connection. 

VII. NO HIGH VOLTAGE, BUT NORMAL SOUND  

1. Check possibility of plate cap clip being disconnected from V22 
(6e6GT or 6cu6) horizontal output tube. 

2. Check V21, V22, V23 and v24. 
3. Check L23 and 075. 
L. Check C94, 250 uuf, capacitor. 
5. Check T8 for open windings. 

VIII. NO VERTICAL SWEEP APPEARING ON FACE OF PICTURE TUBE  

1. Check for open primary of vertical output transformer T7. 
2. Check V18 and V19. 
3. Check C63 for short. ( If shorted check value of R92.) 

*Certain tubes are not found in the T14-15 & -16 chassis and should be disregarded. 

is making 

IX. NO CONTROL OF VERTICAL SYNCHRONIZATION BY ADJUST= OF THE VERTICAL HOLD  

1. Check V18 and V19. 

2. Check waveform with ' scope on both connections of C49, or its equiva-
lent in T14-15 & -16 chassis. 

3. Check for sync pulses on pin 1 and pin 3 of V18, (6SN7GT) sync 
clipper, 

L. Check components in intergrating network 054, 07, 

X. EXCESSIVE VERTICAL SIZE  

1, Check V18 and V19. 
2e Check R97 for value change. 
3. Check T7 vertical output transformer. 

XI. INSUFFICIENT VERTICAL SIZE  

1. Check V18 and V19. 
2. Check T7 vertical output transformer. 
3. Check C63 for leakage. 

XII. NO CONTROL OF HORIZONTAL SYNC  

1. Check V14, V15, V18, V20 and V21. 
2. Check 070, 071, C73 ) C88 and 087. 
3. Check C49 or its equivalent in T14-15, 
4, Check L23 horizontal oscillator coil. 

XIII. NO CONTROL OF HORIZONTAL OR VERTICAL SYNC  

1. Check V13, V14, V15, and V18. 
XIV. RECEIVER BLOWS FUSES  

1. Check V21, V22 and V23. 
2. Check for shorted winding in T8. 
3. Check for short in yoke. 
L. Check for short in vertical output transformer T7. 
S. Shorted or gassy v19. 
6. Check C63 for short or leakage, 
7. Excessive leakage in 042B. 

XV. SMEAR 

R86) R87, R88, 

& -16 chassis. 

1. Check L2 for correct alignment at 42.0 me. 
Check 0812 for leakage (Standard Coil) or its equivalent in the 

Sarkes Tarzian.tuners, 
Check L7, L8, L15 and L16 for open. 
Check X1 video detector for poor front to back ratio. 
Check by replacement V3, V4) V5, V6 and V13. 

XVI. NOISE IN PICTURE  

2. 

3. 
L. 
5. 

1. 
2. 

Arcing of high voltage or corona in the cage. 

Intermittently open R131 ( arcing). 

(Not present in T14-15 & -16 chassis) 

3. Noisy contrast potentiometer R47R. 

XVII. PICTURE BLOOMS  

1. Possibility of picture tube being ",gassy". 
2. Gassy V19, V22 and v24. 
3. Check value of R131. ( Not present in T14-15 & -16 chassis) 
4. Check horizontal damper tube V23, (6W4GT or 6AX4GT) by replacement. 

©John Ir. Rider 
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V.H.F. TUNER 
U.H.F. TUNER 
CAPACITOR—Tub. Ceramic 680 mmf 500V 

CAPACITOR—Dual Ceramic .004 mfd Min. 500V 

48.00 
30.00 

.20 

.27 

CC131S2L680K 
CC262Y5Y302M 
267056-473 
CC222Y5Y681M 
267072-102 
274291-1 

C23 
C24 
C27, 37, 45 
C28 
C31 
C32a, b 

OVER 
2000V 
10750% 

NOTES. 

+e 
330K 

I ALL RESISTORS ARE %SR WITH VALUES IN OPIFAS UNLESS OTHERWISE STATED, 

K LOCO °NHS 

M. mEGOTUAS 

2 ALL CAPACITORS ARE IN Awl UNLESS OTHERWISE NOTED. 

ALTO FATCROPARAD 

HEAvY LINES INCITCATE SIGNAI PATH 

ARIOWS INDICATE DIRECTION. 

• INDICATE FREQUENCIES An FOR PRELDAINARy ALIGNMENT ONLY FINAL ALIGNMENTS 

SHOULD AR mADE WITH A SWEEP GENERATOR. 

VOLTAGES MEASURED WITH VACUUM MU VOLTMETER CONTRAST CONTROL SET AT 

NAKURU/A, VOLUME AND IlInGHTNESS CONTROLS SET AT AuNimUm ALL OTT*. CON 

TROLS IN NORMAL OPERATING POSITIONS. ANTENNA TERMINALS SHORTED AND CHAN-

NEI SELECTOR SET AT AN UNUSED CHANNEL 

6 WAVEFORMS TAKEN AND PEAK TO PEAR VOLTAGES MEASURED WITH A SMC SAND 

WIDTH OSCILLOSCOPE. (TEKTRONIX) 

CAPACITOR—Tub. Ceramic 68 mmf -±- 10% 500V 
CAPACITOR—Disc Ceramic .003 mfd -±20% 500V 
CAPACITOR—Molded Tub. .047 mfd -±-20% 200V 
CAPACITOR—Tub. Ceramk 680 mmf 500V 
CAPACITOR—Disc Ceramic .001 mfd 500V 
COUPLATE—Molded 

.21 

.26 

.25 

.20 

.26 

.68 



IL -Z- 1U, 1 1.'2'-'1 y 

PART NUMBER SYMBOL NUMBER DESCRIPTION LIST PRICE  RC24A151K 
262045-4 

R45 
R47 

RESISTOR-Comp. 150 ohms 1W -.110% .15 

I 267036-333 
267073-222 
267024-26 
CC222Z5Z102P 
267036-224 
267036-474 
267073-472 
267005-14 

267005-8 
267024-27 
267056-104 
267036-103 
CC222Y5Y221M 
267060-472 
267036-473 
267055-473 
CM24B272K 
CM248102K 
267055-333 
267056-224 
267036-332 
267036-102 
267059-472 
267059-103 
267058-104 
CM24J392K 
CM228431K 
267024-14 
CM228331K 
CC222Y5Y471M 
260009-11 
267024-16 
CM248102M 
267055-104 
267059-473 
267056-474 
267065-2 
RC24A102K 
RC23A562J 
RC23A680J 
RC23A224K 
RC23A332J 
RC23A164J 
RC23A151K 
RC23A6241 
RC23A475J 
RC23A105J 
RC23A101K 
RC23A68 1 K 
RC23A470J 
RC25A332K 
RC23A471K 
RC24A272K 
RC23A103J 
RC23A820K 
RC23A223K 
RC24A222K 
RC23A824J 
268000-068 
RC24A473K 
RC23A221K 
RC24A153K 
RC23A473K 
RC23A181K 
262037-3 

RC23A123K 

C33 
C34 
C35 
C36 
C38 
C39, 65 
C40 
C41a, b, c, d 

C42a, b, c, 55a, b, c 
C43 
C47, 76 
C48, 49 
C50 
C54, 57 
C58, 91 
C59, 64 
C60 
C61, 62 
C63 
C66 
C67 
C70, 71 
C72 
C73, 77 
C74 
C75 
C80 
C81 
C82 
C83 
C84 
C85 
C86 
C90 
C92 
C93 
C94 
RI, 93 
R2 
R3 
R4, 7, 42, 61 
R5, 22 
R6 
R8, 24 
R9 
RI 1 
R13, 26, 28 
R14, 65, 104, 120 
R15 
R16 
R17 
R18 
R19) 62, 63 
R20 
R21 
R23, 84 
R25 
R27 
R29, 130 
R30 
R32 
R33 
R34, 41, 67, 73, 117 
R35 
R37 p, r, Si 

R38, 68 

CAPACITOR-Molded Tub. .033 mfd -1-20% 400V 
CAPACITOR-Disc Ceramic .0022 mfd -1-20% 500V 
CAPACITOR-Elect. 10 mfd +250% -10% 50V 85 °C 
CAPACITOR-Tub. Ceramic 1000 mmf Min. 500V 
CAPACITOR-Molded Tub. .22 mfd -120% 400V 
CAPACITOR-Molded Tub. .47 mfd -1-20% 400V 
CAPACITOR-Disc Ceramic .0047 mfd -1:20% 500V 
CAPACITOR-Elect. ( 100-200, 40-200, 10-200, 100-50V) 
85°C 

CAPACITOR-Elect. (80-450, 40-450, 10-450V) 
CAPACITOR-Elect. 2 mfd + 150% -10% 50V 85 °C 
CAPACITOR-Molded Tub. .1 mfd -1-20% 200V 
CAPACITOR-Molded Tub. .01 mfd 1-20% 400V 
CAPACITOR-Tub. Ceramic 220 mmf -1-20% 500V 
CAPACITOR-Molded Tub. .0047 mfd -110% 600V 
CAPACITOR-Molded Tub. .047 mfd -1:20% 400V 
CAPACITOR-Molded Tub. .047 mfd -1-20% 600V 
CAPACITOR-Mica 2700 mmf -110% 500V 
CAPACITOR-Mica 1000 mmf -1-10% 500V 
CAPACITOR-Molded Tub. .033 mfd -1.20% 600V 
CAPACITOR-Molded Tub. .22 mfd -120% 200V 
CAPACITOR-Molded Tub. .0033 mfd -120% 400V 
CAPACITOR-Molded Tub. .001 mfd ±:20% 400V 
CAPACITOR-Molded Tub. .0047 mfd -1-10% 400V 
CAPACITOR-Molded Tub. .01 mfd 7110% 400V 
CAPACITOR-Molded Tub. .1 mfd -110% 200V 
CAPACITOR-Silvered Mica 3900 mmf -110% 500V 
CAPACITOR-Mica 430 mmf =1710% 500V 
CAPACITOR-Elect. 10 mfd + 100% -10% 200V 
CAPACITOR-Mica 330 mmf -2:10% 500V 
CAPACITOR-Tub. Ceramic 470 mmf -120% 500V 
CAPACITOR-Trimmer Mica 80-480 mmf 
CAPACITOR-Elect. 10 mfd +250% -10% 50V 
CAPACITOR-Mica 1000 mmf -1-20% 500V 
CAPACITOR-Molded Tub. . 1 mfd -1-20% 600V 
CAPACITOR-Molded Tub. .047 mfd ::+_: 10% 400V 
CAPACITOR-Molded Tub. .47 mfd -1-20% 200V 
CAPACITOR-Ceramic 250 mmf 20 KV 
RESISTOR-Comp. 1000 ohms 1W -1-10% 
RESISTOR-Comp. 5600 ohms I/2W -1-5% 
RESISTOR-Comp. 68 ohms I/2W -.15% 
RESISTOR-Comp. 220,000 ohms 1/2W ± 10% 
RESISTOR-Comp. 3300 ohms 1/2W -1-5% 
RESISTOR-Comp. 360,000 ohms 1/2W -1.-5% 
RESISTOR-Comp. 150 ohms I/2W =110% 
RESISTOR-Como. 620,000 ohms 1/2W -1-5% 
RESISTOR-Comp. 4.7 meg 1/2W -15% 
RESISTOR-Comp. 1 meg 1 /2W -1.-5% 
RESISTOR-Comp. 100 ohms I/2W -1-10% 
RESISTOR-Comp. 680 ohms 1/2W -1710% 
RESISTOR-Comp. 47 ohms I/2W -1-5% 
RESISTOR-Comp. 3300 ohms 2W ;110% 
RESISTOR-Comp. 470 ohms I/2W -110% 
RESISTOR-Comp. 2700 ohms 1W -1.-10% 
RESISTOR-Comp. 10,000 ohms 1/2W -1-5% 
RESISTOR-Comp. 82 ohms I/2W -1-10% 
RESISTOR-Comp. 22,000 ohms I/2W -1-10% 
RESISTOR-Comp. 2200 ohms 1W -1-10% 
RESISTOR-Comp. 820,000 ohms 1/2W .-_F-5% 
RESISTOR-Wire Wound 6.8 ohms I/2W -1-10% 
RESISTOR-Comp. 47,000 ohms 1W -110% 
RESISTOR-Comp. 220 ohms 1/2W -1-10% 
RESISTOR-Comp. 15,000 ohms 1W -1-10% 
RESISTOR-Comp. 47,000 ohms 1/2W -1-10% 
RESISTOR-Comp. 180 ohms 1 2W -1-10% 
POTENTIOMETER-Tandem 1.5 meg 1/4W -1-30% (Tone) 

.5 meg L 4W -130% (vol. with switch) 
RESISTOR-Comp. 12,000 ohms 1, 2W 10% 

.27 

.26 

.80 

.24 

.39 

.39 

.28 
3.24 

3.28 
.74 
.25 
.26 
.20 
.26 
.30 
.25 
.45 
.36 
.27 
.43 
.28 
.25 
.26 
.26 
.25 
.80 
.26 

1.19 
.28 
.24 
.70 
.80 
.24 
.40 
.28 
.39 

1.20 
.22 
.17 
.15 
.13 
.15 
.15 
.10 
.15 
.17 
.15 
.13 
.10 
.is 
.20 
.10 
.15 
.17 
.13 
.10 
.18 
.17 
.17 
.15 
.13 
.15 
.10 
.10 

1.80 

.13 

RC23A334K 
RC25A563K 
RC24A392K 
RC23A821K 
RC23A39I K 
RC23A5I3J 
RC23A683J 
RC23A154K 
RC23A333K 
RC23A562K 
262025-27 
RC23A225K 
RC24A273K 
268018-1 
RC24A224K 
RC23A104K 
RC23A185K 
RC23A822K 
RC23A472K 
RC23A332K 
RC23A393K 
RC23A153K 
RC23A103K 
RC23A333J 
262025-28 
RC23A474K 
RC25A222K 
RC23A184K 
RC23A475K 
RC23A182K 
RC24A562K 
262049-1 

RC25A10IK 
RC25A223K 
RC24A333K 
259157-1 
259146-1 
259147-1 
259148-1 
259149-1 
259120-4 
259105-7 
259105-4 
259108-2 
265077-2 

259121-1 
259082-6 
259114-1 
259144-1 
259145-1 
259158-1 

259156-1 

265071-17 
265048-1 
265072-8 
265086-4 
259154-1 
266164-5201 
274197-11 
274282-3 
1N60 

- 

p, r 

R48, 116, 70 
R49 
R50 
R51 
R55 
R56 
R57 
R58 
R59, 90 
R64, 118 
R69, 96 
R71, 94 
R72 
R74a, b 
R75 
R78 
R81 
R82 
R83 
R85, 91 
R86, 101 
R87 
R88, 127 
R92 
R95 
R97, 99, Ill, 119 
R100 
R108, 109 
R110 
R112 
R113 
R115 p, r 

R121 
R123, 125 
R124 
Li, 2, C2 
L3, C6, 7 
14, C13, 14 
15 
16 
114, R66 
115, R60 
116 
L17, C46 
119, 120, L21, 122, 

C68, R105, 106, P5 
123 
124 
125 
Ti 
12 
T3, 17, 8, 9, 

C19, 20, R31, X1 
T4, L11, 12, 1,3, 

C25, 30 
T5 
T6 
T7 
T8, L28 
T10, C102, 103 

XI 
CABINET 

POTENTIOMETER-Tandem 100,000 ohms 1/2W -1-30% 1.40 
(Brightness)- 1200 ohms 1Í 2W -1-30% (contrast) 

RESISTOR-Comp. 330,000 ohms 1/2W -110% .10 
RESISTOR-Comp. 56,000 ohms 2W -110% .23 
RESISTOR-Comp. 3900 ohms 1W -1-10% .15 
RESISTOR-Comp. 820 ohms I/2W -2:10% .10 
RESISTOR-Comp. 390 ohms I/2W _-.-210% .10 
RESISTOR-Comp. 51,000 ohms 1/2W -1-5% .15 
RESISTOR-Comp. 68,000 ohms 1/2W -1-5% .15 
RESISTOR-Comp. 150,000 ohms 1/2W -110% .10 
RESISTOR-Comp. 33,000 ohms 1/2W -±-. 10% .13 
RESISTOR-Comp. 5600 ohms I/2W -1-10% .13 
POTENTIOMETER-3 meg 1/4W -1-30% (Noise, Height) .48 
RESISTOR-Comp. 2.2 meg I/2W -1-10% .13 
RESISTOR-Camp. 27,000 ohms 1W -110% .15 
RESISTOR-Wire Wound 350 ohms 15W -1-10% (CTR. TAP) .48 
RESISTOR-Comp. 220,000 ohms 1W -1-10% .15 
RESISTOR-Comp. 100,000 ohms 1/2W -1-10% .10 
RESISTOR-Comp. 1.8 meg I/2W -1-10% .13 
RESISTOR-Comp. 8200 ohms I/2W -I:10% .10 
RESISTOR-Comp. 4700 ohms 1/2W -1-10% .10 
RESISTOR-Comp. 3300 ohms 1/2W -110% .10 
RESISTOR-Comp. 39,000 ohms 1/2W -1-10% .18 
RESISTOR-Comp. 15,000 ohms 1/2W -1:10% .10 
RESISTOR-Comp. 10,000 ohms 1/2W -1-10% .10 
RESISTOR-Comp. 33,000 ohms 1/2W -15% .15 
POTENTIOMETER-I meg I/4W -1-20% (V. Lin.) .48 
RESISTOR-Comp. 47,000 ohms 1/2W -1-10% .10 
RESISTOR-Comp. 2200 ohms 2W -1-10% .30 
RESISTOR-Comp. 180,000 ohms 1/2W -1-10% .10 
RESISTOR-Comp. 4.7 meg 1/2W -1-10% .10 
RESISTOR-Comp. 1800 ohms 1/2W ±10% .10 
RESISTOR-Comp. 5600 ohms 1W -1-10% .15 
POTENTIOMETER-Tandem 2 meg 1/4W -1-20% 1.42 

(V. Hold)-30,000 ohms 1/4W -1-20% (H. Hold) 
RESISTOR-Comp. 100 ohms 2W -1-10% .36 
RESISTOR-Comp. 22,000 ohms 2W -110% .20 
RESISTOR-Comp. 33,000 ohms 1W -1-10% .15 
COIL-lst I.F. Grid & Sound I.F. Trap 1.54 
COIL ASSEMBLY-Sound I.F. Trap 1.11 
COIL ASSEMBLY-Adj. Ch. Picture I.F. Trap 1.13 
COIL ASSEMBLY-4th I.F. Grid .70 
CHOKE-Filament .23 
COIL ASSEMBLY-Video Peaking .38 
COIL ASSEMBLY-Video Peaking .36 
COIL ASSEMBLY-Video Peaking .43 
COIL ASSEMBLY-4.5 MC Trap .48 
YOKE-Deflection with Plug 9.96 

COIL ASSEMBLY-Horiz. Oscillator .83 
COIL ASSEMBLY-Horiz. Linearity 1.23 
COIL ASSEMBLY-Width Control .99 
TRANSFORMER ASSEMBLY-Second I.F. Grid .64 
TRANSFORMER ASSEMBLY-3rd I.F. Grid .68 
TRANSFORMER ASSEMBLY-Output & 1st Sound I.F. & 4.16 

Video Detector 
TRANSFORMER-Ratio Detector 1.96 

TRANSFORMER-Audio Output 1.98 
TRANSFORMER-Power 15.97 
TRANSFORMER-Vert. Output 3.12 
TRANSFORMER-Horiz. Output (High Voltage) 8.88 
TRANSFORMER-2nd Sound I.F. 1.20 
FUSE-"Slo-Blo" .2 amp Type 3AG .31 
ION TRAP .50 
FOCAUZER-PM 6.70 
DETECTOR-Crystal 1.17 
REPLACEMENT PARTS LIST 

RC23A106K 

RC23A100K 
R39 
R40 

RESISTOR-Comp. 10 meg 1/2W ± 10% 
RESISTOR-Comp. 10 ohms 1 2W :1:10% 

.10 

.10 
PART NUMBER TM21E TM21EU TB21E TB21EU KM21E 

- 
KM21EU 1 KMT21E KMT21EU DESCRIPTION LIST 

PRICE 
RC23A125K R43 RESISTOR-Comp. 1.2 meg 1 / 2W .±.- 10% .13 256012-4 

_ - i 
RC23A683K R44, 114 RESISTOR-Comp... 4^ ^00 ohms 1/2W -1-10% .13 256030-1   X X X X 

X X X X SPEAKER-10" PM 7.83 

! SPEAKER-4" x 6" PM 3.80 

©John F. Rider 
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TELEVISION ALIGNMENT PROCEDURE 

Aligning a television receiver is an exacting pro-
cedure and involves the use of bench space, test equip-
ment and skilled personnel at the service shop, as well as 
the cost of making two trips to the customer's home. Be-
fore deciding that the chassis must be pulled and, aligned 
at the shop, the serviceman should check these very 
common sources of trouble: 

1 — The antenna and installation. 

2 — Front panel and rear chassis controls, including 
picutre tube adjustments. 

3 — Reception on all available channels. 

4 — Tube failures. Substitute from your kit of known 
good replacements. 

5 — Visual inspection of underside of chassis for 
obvious faults, such as loose connections, etc. 

TEST EQUIPMENT REQUIRED FOR ALIGNMENT 

The equipment specified below is desirable, but in 
cases where this equipment is not available, it is possible 
to align the receiver by use of a 20 to 30 mc. modulated 
r-f signal generator, using the picture and speaker as in-
dication of alignment. 

— Signal Generator with an output variable between 
100 and 100,000 microvolts, and crystal con-
trolled or crystal-calibrated at the following 
frequencies: 

a— 4.5 megacycles 

b— 22.8 megacycles 

c— 25.4 megacycles 

d— 21.25 megacycles 

2 — DC Vacuum Tube Voltmeter with 5 volt and 10 
volt scales. 

3 — A pair of balanced (± 1%) 100K carbon resistcrs. 

TEST EQUIPMENT 

REQUIRED FOR SWEEP ALIGNMENT CHECK 

1 — R-F sweep generator with frequencies ranging 
from 40 to 220 megacycles, having sweep width 
of approximately 10 megacycles, and having ad-
justable output to approximately 0.1 volt. 

2 — Crystal-controlled or crystal-calibrated markers 
for the picture and sound carriers of each channel. 

3 — Cathode Ray Oscilloscope with good low fre-
quency response. 

CAUTION: THE SECOND ANODE LEAD TO THE PIC-

TURE TUBE HAS A HIGH POTENTIAL. DURING THIS 
ALIGNMENT IT IS ADVISABLE TO REMOVE THE HORI-
ZONTAL OUTPUT TUBE FROM ITS SOCKET, THUS 
ELIMINATING THIS HIGH VOLTAGE HAZARD. 

I.F. ALIGNMENT PROCEDURE 

1 — Connect "high" lead of signal generator to the 
test point located on the top of the RF tuner 
unit (Refer to the R-F tuner location diagram 
located on inside of cabinet). Connect ground to 
chassis. 

2 — Connect DC VTVM lead (through 10K isolating 
resistor) to 4.7K diode load resistor (R113): 
ground to chassis. Set VTVM to 5 volt scale, 
negative polarity. 

3 — Set I.F. generator to 25.4 megacycles with suf-
ficient output to read approximately 3 volts on 
the VTVM. 

4 — Carefully adjust L101 and L104 (see tube and 
tuner location) for maximum deflection on VTVM. 
Adjust sweep generator output to keep meter 
reading approximately 3 volts. 

5 — Set I.F. signal generator to 22.8 megacycles with 
sufficient output to read approximately 3 volts 
on the VTVM. 

6 — Carefully adjust L406, L103 (see tube and tuner 
location) for maximum deflection on VTVM. Ad-
just signal generator output to ke•cp meter read-
ing approximately 3 volts. 

7 — Set I.F. signal generator to 21.25 megacycles, 
set VTVM to 10 volt scale (negative polarity), 
and adjust signal generator output for conven-
ient deflection on VTVM. 

8 — Adjust L114 for minimum deflection on VTVM. 

SWEEP ALIGNMENT CHECK 

Although not essential, a sweep alignment check is a 
desirable verification of good R-F and I.F. response. Pro-
reed aq fnlInvia• 

1 — Connect R-F sweep generator to antenna ter-
minals (antenna impedance 300 ohms.) 

2 — Calibrate oscilloscope for convenient 5 volts 
peak-to-peak vertical deflection (5 volts peak-
to-peak is approximately 1/4 of the peak-to-peak 
voltage of the 6.3V A.C. filament). 

3 — Connect vertical input of oscilloscope (through 
10K isolating resistor) to 4.7 diode load resistor 
(R 113); ground to chassis. Connect horizontal in-
put of oscilloscope to 'scope' terminals of R-F 
generator; adjust for convenient horizontal sweep. 

4 — Set R-F sweep generator to channel 3, television 
receiver to channel 3, and if necessary, adjust 
sweep generator output, sweep width, and scope 
horizontal setting for convenient band-pass dis-
play having 5 volts vertical deflection as pre-
viously calibrated. (If you must touch scope ver-
tical settings during these adjustments recali-
brate scope for 5 volts peak-to-peak as in step 2 

„ above). 

5 — Couple crystal - controlled R-F carrier markers 
very loosely to antenna terminals, adjust receiver 
FINE TUNING control till video carrier marker is 
1/2 down on curve. Turn up marker output till 
R-f sound carrier is visible on bandpass and ad-
just sound trap (L114) to minimize effect of sound 
carrier marker. 

6 — Check all channels as above. 

SOUND ALIGNMENT 

1 — Connect 4.5 megacycle signal generator to pin 2 
of 12BH7 (V7) video amplifier. 

2 — Connect DC V.T.V.M. lead to pin 7 of 6AL5 (V9) 
ratio detector, negative polarity. 

3 — Adjust signal generator to precisely 4.5 mega-
cycles; adjust output to read approximately 5 
volts on V.T.V.M. 

4 — Adjust L113 and bottom of T100 for maximum de-
Election on V.T.V.M. Keep V.T.V.M. reading be-

1 low 10 volts at all times. 

5 — Attach two series-connected 100K( ± 1%) resistors 
across R126 (Ratio Detector Load Resistor). Con-
nect DC V.T.V.M. to center-tap of 100K resistors, 
and connect ground wire of V.T.V.M. to junction 
of C119 and C120 (Audio Take-Off of T100). 

6 — Adjust top of T100 for zero reading on V.T.V.M. 
between a plus and a minus peak. 

VIDEO AMPLIFIER TRAP 

When necessary, the video amplifier 4.5 mc trap (L110) 
should be adjusted as follows: 

I — Connect 4.5 mc signal generator "high lead to 
picture tube grid; ground to chassis. 

2 — Connect DC V.T.V.M. to pin 7 of 6AL5 (V9) 
ratio detector, 10 volt scale, negative polarity. 

3 — Adjust L110 for minimum deflection on V.T.V.M. 

R-F OSCILLATOR 

If all channels are not within range of FINE TUNING 
control, adjust two screws located in front of r-f tuner 
unit for adjustment of either low or high band. CAUTION:  
Do not touch adjustments on top  of r-f tuner unit, other 
than converter plate coil, L404, during IF Alignment. 

HORIZONTAL OSCILLATOR ALIGNMENT 

If the Horizontal Hold control fails to maintain sync, 
the horizontal oscillator should- be reset. To reset this 
screwdriver adjustment, set the horizontal *hold control in 
the center of its range and sync the picture with the hori-
zontal A.F.C. adjustment screw. Check the hold control 
action on various channels and alter the screw adjustment 
as required to provide sync on all channels. 

NOT GREATER THAN 30% 

-F-

21.25K 

VIDEO SOUND 
CARRIER CARRIER 

IDEAL BANDPASS 

DEFLECTION YOKE, ION TRAP AND FOCUS ADJUSTMENT 

Following is the proper procedure for adjusting the 
Deflection Yoke, len Trap and Focus. 

The receiver should be turned on but not connected 
to an antenna. These steps should then be taken in the 
following order: 

1 — The Deflection Yoke should be moved as far 
forward as possible on the neck of the CRT. 

2 — The Brightness control should be turned to max-
imum (clockwise) and the Contrast control should 
be turned to minimum (counterclockwise). 

3 — The Ion Trap should be ' aimed and at the same 
time moved forward and backward to find the 
position which produces the brightest raster on 
screen. 

4 — The Deflection Yoke should be rotated so that 
the top and bottom edges of the raster are parallel 
to the top of the chassis. 

5 — The Brightness control should now be reduced 
(ccw) to a point where the raster is slightly above 
normal brilliance. 

6 — With Brightness and Contrast controls at normal 
positions, adjust the Focus control (rear of 
chassis) for well-defined scanning lines. 

HEIGHT, WIDTH AND LINEARITY 

I o adjust the overall size and linearity of the picture 
it is almost mandatory that a test pattern transmitted from a 
local station be used. It should also be remembered that in 
areas where more than one station is being received, that 
pictures transmitted from different stations will vary slight-
ly in size. The smallest transmitted picture should be made 
to fill the area outlined by the mask. 

The Width control (rear of H.V. cage) should be ad-
justed to give a picture that will fill the mask horizontally. 

The Height and Vertical Linearity controls (both 
rear of chassis) should then be adjusted for a linear picture 
that will fill the mask vertically. 

PICTURE TUBE HANDLING PRECAUTIONS 

The picture tube •nclos•s a high vacuum and with the 
large surface area of glass Involved, the str sssss set 
up, particularly at the front rim of th• tube, ore con-
siderable. An abnormal handling stress, accidental blow 
at o highly stressed surface, or • ven o scratch on the 
surface of the tube could cause it to implode or collapse 
with destructive violence. 

HIGH VOLTAGE WARNING 

Operation of this receiver outside the cabinet or with 
covers removed involves o shock hazard from the re-
ceiver power supplies. Work on the rec•iver should not 
be attempted by anyone who is not thoroughly familiar 
with the precautions nec•ssary when working on high 
voltage equipment. 
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FRONT PANEL CONTROLS 
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TUNES RECEIVER 
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KNOB, CHANNEL SELECTOR (VHF) 
KNOB, CHANNEL SELECTOR (VHF & UHF) 
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MODEL MODEL MODEL 
17M06 22C06 22C38 

A60215 A60201 A60201 
A62457-23 A62457-25 A62457- 25 
A62466 or A6205 A — — 
A541440 or w/ A62466 — — 

A62470 A62481 A62481 
A62329 A62483-2 A62495 
A5866 — 5" PM A5124 — 8" PM A58I24 — 8" PM 
A39281-2 A39281-2 A39281-2 
A39277-2 A39277-2 A39277-2 
A39280-2 A39280-2 A39280-2 
A39279 A39279 A39279 
A39278 A39278 A39278 
A40152 A40152 A40152 
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CHASSIS 750-3, 751-3 

RESISTORS 

SCHEM 
LOC CHASSIS • PART NO 

R100 PE231-1163 
R101 PE231-1113 

R102 PE.231-1137 
RI 03 PE231-1179 
R104 PE231-1117 
R105 PE23 1-1123 
R106 PE23 1-1167 
R107 PE231-1133 
R108 PE231-1133 
R109 PE231-1129 
RI10 PE231-1197 
R111 PE23I-1177 
R112 
R113 PE231- 1165 
R114 PE231- 1133 
R115 PE231-1165 
R116 PE232-1161 
R117 PE23I-122 I 
R118 PE231-1131 

R119 
R120 PE233-74 
R121 PE233- I 179 
R122 PE231-1173 
R123 PE231-1197 
R124 PE231-1197 
R125 PE231-1155 
R126 PE231-1189 
R127 PE231-1245 
R128 PE231-1213 
R129 PE231-1213 

R130 PE232-1137 
R131 PC21134-4 
R136 PE231-1173 
R139 PE231-1215 
R140 PE231-1187 
R200 PE23151 
R201 PC2I134-2 
R202 PE231-1183 
R203 PE231-1175 
R204 PE23I-1193 
R205 PE231-1213 
R206 PE231-1229 
R20 7 PE231- 1229 
R208 PE232-1181 
R209 PE231-1221 
R210 PE231-1171 
R211 PE231-118I 
R212 PE231-1221 
R213 PE231-1159 
R214 PE231-1163 
R215 PE231-1163 
R217 PE231-1169 
R218 PE232- 127 
R219 PE231-1189 
R220 PE231-1213 
R221 PE23I-1225 
R222 PE231- 1155 
R225 PE233-1161 
R226 PE233-1161 

R227 PE23I-1229 
R228 PE231-1185 
R229 PE231-1207 
R230 PE23I-1221 
R231 PE231-1181 
R232 PE231-1181 
R233 PE2 31-1171 
R234 PE23I-1189 

R236 PE232-1205 

R300 PC21134-16 
R301 PE233-1165 
R302 PE233-1169 
R303 PE231-1197 
R304 PE231-1197 
R305 PF.23 1-1213 
R306 PE231-1233 
R307 PE232-1181 
R308 PE23I-1167 
R309 PE23I-1155 
R310 PE231-1205 
R311 PE231-1213 
R312 PE23 1-1197 
R313 PE231-1123 
R3I4 PE233-1133 
R315 PE23163 
R3I6 751-3 PE233-2321 

R317 750-3 PE231-1171 
R318 PE232-1177 
R319 750-3 PE23I-1109 
R319 751-3 PE231-1117 
R320 751-3 PE233-I165 

DESCRIPTION 

Carbon, 3900 Ohm 1/2W ± 107. 
Carbon, 33 Ohm I/2W 2107. 
Carbon. 330 Ohm 1/2W ± 107. 
Carbon,1 8K ohm 1/2w ± 10'7. 

Carbon, 47 Ohm 1/2W ± 107. 
Carbon, 82 Ohm 1/2W ± 107. 
Carbon,5600 ohm 1/2w ± 107e 
Carbon, 220 Ohm I/2W 1107. 
Carbon, 220 Ohm I/2W ± 107. 
Carbon, 150 Ohm 1/2W 1107. 
Carbon, 100k Ohm I/2W 1107, 
Carbon, 15k Ohm I/2W 1107. 

Carbon, 4700 Ohm 1/2W ± 107. 
Carbon, 220 Ohm I/2W 2107. 
Carbon, 4700 Ohm 1/2W ± 107. 
Carbon, 3300 Ohm IW ± I07. 
Carbon, 1.0 Megohm 1/2W ± 107 
Carbon, 180 Ohm 1/2W ± I07. 

Carbon,Ilk Ohm 2W ± 57. 
Carbon, 18k Ohm 2W ± 107. 
Carbon, 10k Ohm 1/2W ± 107. 
Carbon, 100k Ohm 1/2W ± I 07. 
Carbon, 100k Ohm I/2W ± 107. 
Carbon, 1800 Ohm 1/2W ± 107. 
Carbon, 47k Ohm I/2W ± 107. 
Carbon, 10 Megohm I/2W ± I07. 
Carbon, 470k Ohm I/2W ± I07. 
Carbon, 470k Ohm 1/2W ± 107. 

Carbon, 330 Ohm 1W ± le. 
Wirewound, 3250 Ohm 7W ± 107. 
Carbon, 10k Ohm 1/2W ± 107. 
Carbon,5 60K ohm 1/2w ± 107. 
Carbon, 39K ohm 1/2w ± I07. 
Wirewound, 1.2 Ohm 1W ± 107. 
Wirewound, 60 Ohm I OW ± 107. 
Carbon, 27k Ohm I/2W ± 107. 
Carbon, 12k Ohm 1/2W ± 107. 
Carbon, 68k Ohm 1/2W ± 10% 
Carbon, 470k Ohm 1/2W ± I07. 
Carbon, 2.2 Megohm 1 / 2W ± I07. 
Carbon, 2.2 Megohm 1 / 2W ± I07. 
Carbon, 22k Ohm 1W ± I07. 
Carbon, 1.0 Me gohm I/2W ± 107. 
Carbon, 8200 Ohm 1/2W I Ct7. 
Carbon, 22k Ohm 1/2W ± 107. 
Carbon, 1.0 Megohm I /2W ± 107. 
Carbon, 2700 Ohm 1/2W ± 107. 
Carbon, 3900 Ohm 1/2W ± 107. 
Carbon, 3900 Ohm 1/2W ± 107. 
Carbon, 6800 Ohm 1/2W ± 107. 
Carbon, 1.8 Megohm 1w ± 57. 
Carbon, 47k Ohm 1/2W ± 107. 
Carbon, 470k Ohm 1/2W 3107. 
Carbor, 1.5Megohm1/2W±107. 
Carbon, 1800 Ohm I/2W ± 107. 
Carbon, 3300 Ohm 2W ± 107. 
Carbon, 3300 Ohm 2W ± 107. 

Carbon, 2.2 Megohm 1/2W ± 107. 
Carbon, 33k Ohm I/2W ± 107. 
Carbon, 270k Ohm 1/2W ± 107. 
Carbon, 1.0 Megohm I / 2W ± 10'7. 
Carbon, 22k Ohm 1/2W ± I07. 
Carbon, 22k Ohm I/2W ± 107. 
Carbon, 8200 Ohm 1/2W ± 107. 
Carbon, 47k Ohm 1/2W ± 107. 

Carbon, 22 OK ohm lw ± 107. 

Wirewound, 2250 Ohm 15W ±107. 
Carbon, 4 700 Ohm 2W ± 107. 
Carbon, 6800 Ohm 2W ± 107. 
Carbon, 100k Ohm 1/2W ± 107. 
Carbon, 100k Ohm 1/2W ± I 07. 
Carbon, 4 70 k Ohm I/2W ± 107. 
Carbon, 3.3 Megohm I/2W ± 107. 
Carbon, 22k Ohm 1W ± 107. 
Carbon, 5600 Ohm I / 2W±107. 
Carbon, 1800 Ohm 1/2W ± I 07. 
Carbon, 220k Ohm I/2W ± Icr% 
Carbon, 470k Ohm 1/2W ± 107. 
Carbon, 100k Ohm 1/2W t10•7. 
Carbon, 82 Ohm 1/2W ± 107. 
Carbon, 220 Ohm 2W ± 107. 
Carbon, 0.5 6 Ohm 1/2W ± I07. 
Carbon, 1.0 Megohm 2W ± 207. 
(Allen Bradley) 

Carbon, 8200 Ohm I/2W ± 107. 
Carbon, 15k Ohm I W 3107. 
Carbon, 22 Ohm 1/2W ± I07. 
Carbon, 47 Ohm 1/2W ± 10'7. 
Carbon, 4700 Ohm 2W ± 107. 

CAPACITORS 

SC HEM. 
LOC. CHASSIS' PART NO. 

C100 PE190-133 
C101 PA19147 

C102 PE556-234 

C103 PE190-133 
C104 PEI90-133 
C105 PA19148 

C106 PA20138 
C107 PP19163 

C108 PE190-140 
C109 PE 190- 107 
C 110 PE555-101 

C111 PE555-136 

C 112 PE194-160 
C113 PP 19201 

C114 PE555400 

CII5 PE555-113-2 

C116 PEI 97-160 

C117 PE194-151 
C118 PA19148 

C119 PE55 6-236 

C120 PE 194-160 

C12 1 PA620181 

C122 PE194-156 
C123 PE194-160 
C124 PEI94-145 
C125 PEI94-151 
C126 PA20135 

C127 PE 194-145 
C128 PE555-100 

C129 PA20182 

C132 PE194-145 
C133 PE556- 136 

C201 
C202 PAI9109 

C203 PA20144 

C204 PA19109 

C205 PAI9109 

C206 PA19109 

C207 PE 194-156 
C208 PE 190-137 
C209 PE190-133 
C210 PE 194-155 
C211 PE 194-155 
C212 PE192-163 
C2I3 PE194-159 

C214 PE 194-156 
C2I5 PE194-160 

C2I6 PA201 74 

C2I8 PE194- 160 

C219 PE194-160 
C220 PE 194- 155 
C22I PE 194-151 

C222 PE194-151 

C223 PE194-155 

C227 PA1910 9 

C300 PEI94-145 
C301 PE194-145 
C302 PE197-151 

C303 PE197-151 

C304 PE194-160 
C305 PE195-261 

DESCRIPTION 

Mica, 270mml 500V ± 107. 
Ceramic, Shielded Dual 
Disc, 1500mrnf GMV 

Ceramic Tubular, 680mrnf 
350V ± 107. (Insul.) 

Mica, 27Ornml 500V 1-107. 
Mica, 27Orrurif 500V ± 107. 
Ceramic, Single Disc 
1500mmf GMV 

Electrolytic, linfd 50V 
Ceramic, Shielded Dual 
Disc 5000mmf GMV 

Mica, 510mmf 500V ± 107. 
Mica, 22mrrif 500V ± I07. 
Ceramic Tubular lOmmf. 
500V ± 207. ( Unions.) 

Ceramic Tubular 1000mnd 
350V ±207. (Unirai.) 

Paper, . 05mfd 600V ± 207. 
Ceramic Tubular, 820mmf 
350V ± 107. (Unins•) 

Ceramic Tubular, 5mmf 
500V ± 107. (Unins.) 

Ceramic Tubular, 47mmf 
500V t207. NPO 

Molded Tubular .05mfd 
600V ±207. 

Paper, . 005mfd 600V ± 207. 
Ceramic Single Disc 
1500mmf GMV 

Ceramic Tubular, 
1000mrnf 350V ± 107. 
(Inaul.) 

Paper, . 05mfd 600V ± 207. 

Electrolytic, Inifd 100V 
Paper, . 02mfd 600V ± 207., 
Paper, . 05mfd 600V ± 207. 
Paper, .001rrifd 600V + 2e. 
Paper, . 005mId 600V ± 207. 
Electrolytic, 10-10-10 

rrifd 450V 
Paper, .00 Imfd 600V ±207. 
Ceramic, 5.0mm/ 500V 

±107. (Uninsul.) 
Electrolytic, 50mfd 25V 

Paper, . 001mfd 600V ± 207. 
Ceramic Tubular,1500mmf 
350V ±207. ( insu!.) 

Ceramic, Single Disc 
500Orrunf GMV 

Electrolytic, 
40-40-20- 20-mf d 450V 

Ceramic, Single Disc 
5000rorn/ GMV 

Ceramic, Single Disc 
500Orrunf GMV 

Ceramic, Single Disc 
5000mrnf GMV 

Paper, . 02mfd 600V ±207. 
Mica, 390nunf 500V ± 107. 
Mica, 270mmf 500V ± 107. 
Paper, . 01mfd 600V ± 207. 
Paper, . 01rrifd 600V ±207. 
Mica, 4700mmf 500V ± 107. 
Paper, . 035mfd 600V 
±207. 

Paper, . 02mfd 600V ± 207. 
Paper. .05mfd 600V ±207. 

Electrolytic, 5mfd 350V 
(Non-Polarized) 

Paper, . 05mfd 600V 3207. 

Paper, . 05mfd 600V ± 207. 
P aper, .0 Imfd 600V ±207. 
Papor, . 005rrif d 600V 
3207. 

Paper, .005mfd 600V 
±207. 

Paper, . 0Irnfd 600V ± 207. 

Ceramic,Single Disc 
5000 mm! G MV 

Paper,.00 Imfd 600V±207. 
Paper, . 001mfd 600V ± 207. 
Molded Tubular .005mfd 
600V ±207. 

Molded Tubular . 005rad 
600V ± 207. 

Paper, . 05mfd 600V ± 207. 
Mica, Silver, 390Orrrnf 
500V ±57. 

CAPACITORS 

SCHEM. 
LOC. CHASSIS' PART NO. DESCRIPTION 

C-10b PL190- 137 mica, 390rnmt SOUV il tri. 
C307 PE 190- 133 Mica, 270rnrnf 500V ±109. 
C308 750-3 PE190-125 Mica, 120mml 500V ± I07. 
C308 75 1-3 PE 190- 137 Mica, 390mmf 500V ± 107. 
C309 PA1772 Trimmer, 25-280mrnf 
C310 PA20137 Electrolytic, lOrrifd 25V 
C311 75 1-3 PP 19145 Mica, 5rnmf 2500V GMV 
C312 PE 197-160 Molded Tubular . 05mfd 

600V ±207. 
Mice, lOmmf 2500V GMV 
Molded Tubular .05mfd 
600V ± 207. 

C315 751-3 PA1998-3 Ceramic, 500mrnf 20kv 
C316 PE 197-162 Molded Tubular • Irrifd 

600V ±207. 
C3I7 PA20147 Electrolytic 25mId 12V 
C318 PP 19180 Mica, 220nunf 1000V ± 107. 
C32') 750-3 PE 190- 133 Mica, 270mmf 500V ± 107. 

C313 751-3 PP19146 
C3I4 PE197-160 

SCHEM 
LOC. CHASSIS' 

L101 
L102 
L103 
L104 
L105 
L106 
L107 
L108 
L109 
L110 
L Ill 
L112 
L 113 

L114 
L200 
L201 
L 202 
L203 
L203 
L300 
L301 
L301 
L302 

750-3 

751-3 

750-3 
751-3 

CHOKES ta COILS 

PART NO. 

A3392 
A28253 
A3392 
A3392 
A28253 
A28255-2 
A28255-1 
A28255-2 
A28255-1 
A28286 
A28255-1 
A28255-4 
A28286 

A28314 
A1406 
A28276 
A28276 
A28328 
A28330 
A28263 
A28279-1 
A283 18-1 
A28292 
A28331 

DESCRIPTION 

Coil, Pix IF 
Choke, RF 
Coil, Pix IF 
Coil, Pix IF 
Choke, RF 
Coll, Peaking (White) 
Coil, Peaking (Red) 
Coil, Peaking (White) 
Coil, Peaking (Red) 
Coil, 4.5 MC. Trap 
Coil, Peaking (Red) 
Coil, Peaking (Green) 
Colt, 4.5 MC Audio 
Take off 

Coil, 21.25 MC IF Trap 
Coil, Filter Choke 
Choke, Filament 
Choke, Filament 
Coil, Deflection Yoke 

Coil, Deflection Yoke 
Coil, Horiz. Freq. Control 
Coil, Width Control 
Coil, Width Control 
Coil, Horiz. Linearity 
Deflection Yoke Cover 
w/Centering Device 

TRANSFORMERS 

SCHEM. 
LOC. CHASSIS' PART NO. DESCRIPTION 

T100 Ratio Detector 

T200 
T201 
T202 

T300 

A1201 or 
1202 

A10109 
A10106 
A10152-1 
A10136 or 
A10137 

Power 
Vertical Oscillator 
Vertical Output 

Horizontal Output 

CONTROLS 

SC HEM. 
LOC. CHASSIS' PART NO. DESCRIPTION 

P100 A24142 Contrast-Volume, 
Sr.:-2.7,l0K .il..., 

P200 A24112 Vertical Hold, 1.0 Megohm 
P201 A24111 Vertical Size, 5.0 Megohm 

P202 A24114 Vertical Linearity, 
3K ohm Wirewound 

P204 A24110 Brightness, 100K ohm 

P206 A241I2 Focus Control, 1.0 Megohn-

•Used on all chassis unless otherwise specified in this column. 

specified, the part is used only on the chassie indicated. 

MISC. CHASSIS ACCESS. ds PARTS - ALL CHASSIS 

PART NO. 

A 65100K 
A5355 
A5356 
A54609 
A54I059 
A541242 
A540-62 
A540-67 
A540-44 
A540-19 
A540-34 
A18155 
A18210 
A18173 
A18171 
A18157 
A18147 
A18101 
A541131 
A562-6 
A562-3 
A54618-1 
A3206 
A541341 

DESCRIPTION 

Chassie 
Shield, H.V. Supply 
Cover, H.V. Supply Shield 
Bracket, Horiz. Freq. Control Coil 

Bracket. Interlock 
Grounding Spring CRT Coating 
Terminal Strip, AAEAAAEAA 
Terminal-Strip, AAAEAA 
Terminal Strip, AAEAA 
Terminal Strip, AEA 
Terminal Strip, AAEA 
Socket, Octal Moulded 
Socket, Octal Moulded Bakelite Saddle 
Socket, 9 Pin Moulded 
Socket, 9 Pin Moulded No Saddle 
Socket, 9 Pin Wafer 
Socket, 7 Pin Wafer 
Socket, Speaker- Plug 
Socket, H.V. Cond. 
Capacitor Clips; 1-3/8 
Capacitor Clips; 3/4 
Tube Shield 
Ion Trap 
Anode Lead Holder 

MISC. CHASSIS ACCESS. Ac PARTS - 17" TUBE 

PART NO. 

A54851 
A541084-1 
A541084-2 
A54827 
A54828 
A54 1086 
A55141-1 
A541085 
A541110-2 
A541110-1 
A54971- I8 
A18197-3 

DESCRIPTION 

Bracket, Yoke Hood ts Support 
Channel, CRT Front Support; Left 

Channel, CRT Front Support; Right 
Strap, CRT; Right 
Strap, CRT; Left 
Bracket, CRT Stop 
Anode Connector Assembly 
Cushion, Rubber; CRT Channel 
Cushion, Sponge Rubber; CRT Strap, Right 
Cushion, Sponge Rubber; CRT Strap, Left 
Cushion, Cork; CRT Stop Bkt. 
Socket, Kinescope 

MISC. CHASSIS ACCESS. da PARTS - 21" CHASSIS 

PART NO. 

A541251 
A541248-1 
A54I248-2 
A541000 
A541246 
A541250-1 
A541250-2 
A54 1383 

A541249 
A541254 
A541261-1 

A541261-2 

A541102-6 

DESCRIPTION 

Bracket, Interlock 
Bracket, CRT Rear Support (Left) 
13racket, CRT Rear Support (Right) 
CRT Rubber Grommet 
Bracket, Yoke Hood and CRT Grommet 
Bracket, Yoke Hood Support ( Left) 
Bracket, Yoke Hood Support (Right) 
Bracket, CRT Front Support and Stop 

Bracket, Tie Rod 
CRT Strap Assembly 
Rubber Cushion (CRT Front Support and 

Stop Bkt.) 
Rubber Cushion (CRT Front Surport and 

Stop Bkt.) 
Rubber Cushion (CRT Strap) 

© John F. Rider 



TELEVISION ALIGNMENT PROCEDURE 

Aligning a television receiver is an exacting procedure 
and involves the use of bench space, test equipment and 

skilled personnel at the service shop, as well as the cost 
of making two trips to the customer's home. Before decid-

ing that the chassis must be pulled and aligned at the shop, 
the serviceman should check these very common sources 
of trouble: 

1 — The antenna and installation. 

2 — Front panel and rear chassis controls, including 
picture tube adjustments. 

3 — Reception on all available channels. 

4 — Tube failures. Substitute from your kit of known 
good replacements. 

5 — Visual inspection of underside of chassis for obvi-
our faults, such as loose connections, etc. 

TEST EQUIPMENT REQUIRED FOR ALIGNMENT 

The equipment specified below is desirable, but in 
cases where this equipment is not ,available, it is possible 

to align the receiver by use of a 20 to 30 mc. modulated r-f 
signal generator, using the picture and speaker as indica-
tion of alignment. 

1 — Signal Generator with an output variable between 
100 and 100,000 microvolt, and crystal controlled 
or 

a. 

b. 

c. 

d. 

e. 

crystal-calibrated at the following frequencies: 

4.5 megacycles 

22.25 megacycles 

25.4 megacycles 

23.6 megacycles 

21.25 megacycles 

2 — DC Vacuum Tube Voltmeter with 5 volt and 10 volt 
scales. 

3 — A pair of balanced( : 1%)100K carbon resistors. 

TEST EQUIPMENT 

REQUIRED FOR SWEEP ALIGNMENT CHECK 

1 — R-F sweep generator with frequencies ranging from 
40 to 220 megacycles, having sweep width of ap-
proximately 10 megacycles, and having adjustable 
output to approximately 0.1 volt. 

2 — Crystal-controlled or crystal-calibrated markers for 
the picture and sound carriers of each channel, pre-
ferably 30% Amplitude-Modulated. 

3 — Cathode Ray Oscilloscope with good low frequency 
response. 

4 — 3 volt bias battery. 

CAUTION: THE SECOND ANODE LEAD TO THE PIC-

TURE TUBE HAS A HIGH POTENTIAL. DURING THIS 
ALIGNMENT IT IS ADVISABLE TO REMOVE THE COLOR 

PLUG FROM ITS SOCKET, THUS ELIMINATING THIS 
HIGH VOLTAGE HAZARD. 

I.F. ALIGNMENT PROCEDURE 

1 — Connect"high" lead , of signal generator to the test 
point located on the top of the RF tuner unit ( Refer 

to the R-F tuner location diagram located on the in-
side of cabinet). Connect ground to chassis. 

2 — Connect DC VTVM lead (through 10K isolating re-
sistor)to pin 1 of 6A116 1 st Video Amplifier ( V12), 

ground to chassis. Set VTVM to 5 volt scale, nega-
tive polarity. 

3 — Set I.F. generator to 25.4 megacycles with suffici-
ent output to read 'approximately 3 volts on the 

VTVM. 

4 — CarefullY adjust L201 and L203 (see tube and tuner 
location) for maximum deflection on VTVM. Adjust 
sweep generator output to keep meter reading ap-

proximately 3 volts. 

5 — Set I.F.  signal generator to 22.25 megacycles with 
sufficient output to read approximately 3 volts on 

the VTVM. 

6 — Carefully adjust L11, L202-top (see tube and 
trimmer location) for maximum deflection on VTVM. 
Adjust signal generator output to keep meter 

reading approximately 3 volte. 

7 — Set i-f signal generator to 23.6 mc. with sufficient 
output to read approximately 3 volts on the VTVM. 

8 — Carefully adjust L205 (see tube and trimmer loca-

tion) for maximum deflection on VTVM. Adjust 
signal generator out-put to keep meter reading 

approximately 3 volts. 

9 — Set I.F. signal generator to 21.25 megacycles, set 
VTVM to 10 volt scale (negative polarity), and ad-

just signal generator output for convenient defec-
tion on VTVM. 

10 — Adjust L202-bottom for minimum deflection on VTVM. 

SWEEP ALIGNMENT CHECK 

Although not essential, a sweep alignment check is a 
desirable verification of good R-F and I.F. response. Pro-
ceed as follows: 

1 — Connect R-F sweep generator to antenna term inals 

(antenna impedance 300 Ohms). 

2 — Calibrate oscilloscope for convenient 5 volts peak-

to-peak vertical deflection (5 volts peak-to-peak is 
approximately 1/4 of the peak-to-peak voltage of the 
6.3V A.C. Filament). 

3 — Connect vertical input of oscilloscope (through 10K 
isolating resistor) to pin 1 of 6A1I6 1st Vid. Amp. 

(V12)ground to chassis. Connect horizontal input of 
oscilloscope to "scope" terminals of R-F genera-
tor; adjust for convenient horizontal sweep. 

4 — Connect 3 volt battery positive terminal to chassis 

negative terminal to AGC buss (see schematic dia-
gram). 

5.— Set R-F sweep generator to channel 3,television 
receiver to channel 3, and if necessary, adjust 

sweep generator output, sweep width, and scope 
horizontal setting for convenient band-pass dis-

play ( see figure 1) having 5 volts vertical defec-
tion as previously calibrated. ( If you must touch 
scope vertical settings during these adjustments 
recalibrate scope for 5 volts peak-to-peak as in 

step 2 above). 

6 — Adjust L205 slightly to even the height of peaks 

arqi to obtain an untilted bandpass. 

7 — Couple crystal-controlled R-F carrier markers very 

loosely to antenna terminals, adjust receiver FINE 
TUNING control till video carrier marker is 1/2 

down on curve. Turn up marker output till R-f sound 
carrier visible on bandpass and adjust sound trap 
(LI14) to minimize effect to sound carrier marker. 

NOTE: If the fine tuning control is at end of range or out of 
range so that video carrier cannot be set at 50%, follow 
R-F OSCILLATOR ALIGNMENT procedure outlined below. 

R-F OSCILLATOR ALIGNMENT 

If all channels are not within range of FINE TUNING 

control ( as evidenced by inability to eliminate "soupd 
bars" from picture or by poor picture quality), the indivi-
dual oscillator slugs may require readjustment. 

1 — Repeat the set-up as for SWEEP ALIGNMENT 
CHECK, steps 1 through 7. 

2 — Set FINE TUNING CONTROL to center of range, 
and with long fiber screwdriver alignment tool, ad-
just the individual oscillator slugs of each channel. 
(Accessible through the front of the tuner) so that 
video carrier markers fall 50% down on curve. 
CAUTION: Do not touch adjustments on top of r-f 
tuner unit, other than the converter plate unit, LI1, 
during I.F. alignment. 

SOUND ALIGNMENT 

1 — Connect 4.5 mc. signal generator to pin 1 of 6AU6 
4.5 mc. amplifier (V13). 

2 — Connect DC V.T.V.M. lead to pin 7 of 6AL5 (V15) 
ratio detector, negative polarity. 

3 — Adjust signal generator to precisely 4.5 megacycles; 
adjust output to read approximately 5 volts on 
V . T. V.M. 

4 — Adjust L206, L101, and bottom of T102 for maxi-

mum deflection on WiT.V.M. Keep V.T.V.M. reading 
below 10 volts at all times. 

5 — Attach two series- connected 100K ( t 1%) resistors 
across R106 (Ratio Detector Load Resistor). Con-
nect DC V.T.V.M. to centertap of 100K resistors, 

and connect ground wire of V.T.V.M. to top of C109 
(Audio take-Off of T102). 

6 — Adjust top of T102 for zero reading on V.T.V.M. be-
tween a plus and a minus peak. 

VIDEO AMPLIFIER 4.5 mc. TRAP 

When necessary, the video amplifier 4.5 mc. trap (L104) 
should be adjusted as follows: 

1 — Connect 4.5 mc. signal generator to pin 1 of 6AU6 
1st video amplifier (V12). 

2 — Adjust signal generator output till 4.5 mc. dot pat-
tern is clearly visible on screen of picture tube. 

3 — Adjust L104 to minimize the dot pattern. 

21.25K 

NOT GREATER THAN 30 % 

VIDEO SOUND 
CARRIER CARRIER 

WEAL SANDPASS X 59908 

HORIZONTAL OSCILLATOR ALIGNMENT 

If the Horizontal Hold control fails to maintain sync, 
the horizontal oscillator should be reset. To reset this 
screwdriver adjustment, set the horizontal hold control in 
the center of its range and sync the picture with the hori-
zontal A.F.C. adjustment screw. Check the hold control 
action on various channels and alter the screw adjustment 
as required to provide sync on all channels. 

DEFLECTION YOKE, 
ION TRAP AND FOCUS ADJUSTMENT 

Following is the proper procedure for adjusting the De-

flection Yoke, los Trap and Focus. 

The receiver should be turned os but not conaected to 
an antenna. These stepa should then be taken in the follow-
ing order: 

1 — The Deflection Yoke should be moved in far for-
ward as ponaible os the neck of the CRT. 

2 — The Brightnesa control should be turned to maxi-
mum (clockwise) and the Contrast control should be 
turned to minimum (counterclockwise). 

3 — The Ion Trap should be rotated and at the same time 
ved forward and backward to find the position 

which produces the brightest raster on screen. 

4 — The Deflection Yoke should be rotated so that the 
top and bottom edges of the raster are parallel to 
the top of the chassis. 

5 — The Brightness control should now be reduced ( ccw) 
to a point where the raster is slightly above normal 
brilliance. 

HEIGHT, WIDTH, LINEARITY, AND HORIZONTAL DRIVE 

To adjust the overall size and linearity of the picture 
it is almost mandatory that a test pattern transmitted from 
a local station be used. It should also be remembered that 
in areas where more than one station is being received, 
that pictures transmitted from different stations will vary 
slightly in size. The smallest transmitted picture should be 
made to fill the area outlined by the mask. 

1 — Starting with the HORIZONTAL DRIVE control 
(rear of chassis) in extreme counterclockwise posi-

tion, advance the control clockwise till the com-
pression near the center of the picture (a vertical 
bright bar) is eliminated. 

2 — The Width and Horizontal Linearity controls (rear of 
chassis) should be adjusted to give a picture that 

will fill the mask horizontally, with the minimum of 
stretching or compression. 

3 — The Height sod Vertical Linearity controls (both 
rear of chassis)should then be adjusted for a linear 

picture that will fill the mask vertically. 

PICTURE TUBE HANDLING PRECAUTIONS 

The picture tube encloses • high  in end with th• large 

surface ores of sloe. involviid, the striae.. wet, ”p. part 1. 
cularly at the front rim el the tube, ore considerable. An 

abnormal handling stress, • ccidental blow at a highly 
stressed surface, or even a scratch en the surfoc• of tbre 
tube could rouse it to implode or collaps• with destructive 
violence. 

8 — Check all channels. 

©John F. Rider MODEL 22K21, Ch. 1021-52 



MODEL 22K21 Ch. 1021-52 

RADIO ALIGNMENT CHART 

ae-Coedemlwa 

LOCAL 

OtSTAPECE BRIGHT,» Mill HOLD VEJtT. HOLD 

»PIS 

ADJUSTMENT OF ANTI-PINCUSHION MAGNETS 

1-ADJUST THE HORIZONTAL CENTERING AND HORIZON-
TAL SIZE CONTROLS SO THAT ONE EDGE OF THE 
RASTER MAY BE SEEN. 

2- IF EDGE OF RASTER IS BOWED, LOOSEN THE SCREW 
RETAINING THE ANTI- PINCUSHION MAGNET WHICH IS 
MOUNTED ON THE TIE- ROD BRACING THE PICTURE 
TUBE (ON THE SIDE WHICH SHOWS BOWING) SUFFICI-
ENTLY TO ADJUST THE MAGNET BRACK ET. 

3- ADJUST THE MAGNET SPACING AND ROTATION, TO 
OBTAIN A STRAIGHT RASTER EDGE. TIGHTEN THE 
RETAINING SCREW. 

4- REPEAT ( 1), ( 2), AND (3) FOR OPPOSITE EDGE OF 
RASTER. 

DIAL CALIBRATION 

AND KNOB LOCATION 

o• 
e• 
o• 
CY • 
0 0 

00 
o 

(De 

C‘l 
c)• 

o• 

co 
coe 

u. 

o 

OPERATION OF AUTDMATIC RECORD CHANGER 

I SASE 

2- ARM PIVOT 

3-R•CRuP ARM 

• TURNTABLE 

RECORD SuRNORT ARM 

6- NEEDLE SELECTOR AAR 

I. SPEED INDICATOR 

8- SPEED ANON 

▪ CONTROL «NON 

,O. SPINDLE 

1. LOAD. Lift and turn Record Support Arm out of the 
way, place records on spindle, and place Record Support 

Arm back on top of records. (See figure 2). 

2. SELECT SPEED. Set Speed Knob to proper speed for 
type of record to be played-331/3-45, or 78 rpm. 

3. SELECT NEEDLE. Observe carefully the red and 
white dots on the needle bar. Set this needle selector 
bar so that the red dot is showing when playing 3314-45 
rpm records and the white dot showing when playing 
78 rpm records. 

4. START. Turn Control Knob on chonger right hand front 
corner to "REJ" and release. The phonograph will then 
play the records on the spindle and automatically shut off 
the changer after the last record has been played. 

5. MANUAL OPERATION 

(a) With no records on the spindle shelf and record 
support over the spindle, turn "On-Off" Control 
Knob back to "REJ" and release. Changer will 
go through shut-off operation. 

(b) Turn Control Knob to "On" position. (Do not 
turn past "On" position.) 

(c) Lift pickup arm and place needle in the starting 
groove of the record. 

6. VOLUME (first knob on left side of radio panel). The 
control marked "Volume" is actually a loudness control. 
The treble and bass are automatically balanced through-
out the range of this control to give the best listening tone. 

7. TONE (second knob on left side of radio panel). Turn-

ing to left on mid (Normal) position reduces the treble 
tone; turning clockwise emphasizes the treble tone. 

8. REJECTING. To reject a record during playing, simply 
move the playing control knob (on the changer) forward 
and release as in starting. 

IMPORTANT: Since the cabinet entirely closed is a 

fully engineered acoustic reproducer, thedoors and drawer 
must be closed when playing. Playing this instrument 

with the drawer out will result in loss of the lower bass 
register. 

Stop 

No. 

Band 
Switch 

in 
Position 

1 AM 

2 AM 

3 AM 

Dummy 

Antenna 

Signal Generator 

Freq. Connection 

0.1 Mid. 455 kc. 

1600 kc. 

600 kc. 

Pin #2 
12A17 

Dial 

Position 

1620 kc. 

Radiating 
Loop 

1600 kc. 

Radiating 
Loop 

4 AM 

5 AM 

6 FM 

7 FM 

0.1 Mid. 

1500 Radiating 
Loop 

600 kc. 

Output 

Meter 

Adjust 

C or L For 

Remarks 

Across 
Speaker 

TS & T3 Maximum 
Reading 

Across 
Speaker 

Across 
Speaker 

1500 kc. 

600 kc. Radiating 
Loop 

600 kc. 

10.7 mc. 
(0.1 volt) 

V4 
Pin #1 
6AU6 

Across 
Speaker 

C 1 Oc 
Osc. Trimmer 

Maximum 
Reading 

L7 
Osc. Coil 

ClOa 
Ant. Trimmer 

Across 
Speaker 

VTVM at 
A.V.C. 

Loop Ant. 
2 Taped Wires 

Maximum 
Reading 

Maximum 
Reading 

Repeat Nos. 2 & 3 
Until No Change Noticed 

Repeat Nos. 4 & 5 
Until No Change Noticed 

Maximum 
Reading 

Bottom 
of T6 

Maximum 
Reading 

See Note A 

0.1 Mid. 10.7 mc. V4 
Pin #1 
6AU6 

8 FM 300 ohms 10.7 mc. Ant. 
Terminal 

9 FM 300 ohms 108 mc. 

10 FM 300 ohms 90 mc. 

Ant. 
Terminal 

Ant. 
Terminal 

108 

VTVM at 
Audio 

Top of 
T6 

VTVM at 
A.V.C. 

VTVM at 
A.V.C. 

T4 & T2 

ClOd 
Osc. Trimmer 

Zero 
Volts 

See Note iS 

Maximum 
Reading 

See Note A 

Maximum 
Reading 

90 

11 FM 300 ohms 90 mc. Ant. 
Terminal 

The following equipment is necessary to properly align 
this receiver: 

1. AM signal generator with frequency coverage from 455 
kc. to 1700 kc. 

2. FM or CW signal generator covering the FM band from 
87 mc. to 109 mc. and 10.7 mc. for FM IF alignment. 

3. Vacuum Tube Voltmeter (VTVM). 

4. Output meter—to match 4 ohms, 5 watts maximum. 

5. Insulated alignment screwdriver. 

6. Dummy antenna-0.1 mfd. capacity, 300 ohm carbon 
resistor and inductive loop (fashioned from several turns 
of wire). 

The safety glass of this receiver is removable so 
that the face of the picture tube may be cleaned. To ac-

complish this remove power cord from wall socket. Remove 
the upper strip that holds the safety glass in place by :e-
moving the five screws which secure the strip, supporung 
the safety glass so that it does not fall forward. Remove 

the safety glass by tilting it forward and lifting it out of 

90 

VTVM at 
A.V.C. 

VTVM at 
A.V.C. 

L6 
F.M. Osc. Coil 

ClOb 
FM. Ant. 

Maximum 
Reading 

See Note C 

Maximum 
Reading 

See Note 

Reference Notes to Alignment Chord 
Before starting alignment, pointer must be set at 

87.5 MC mark with gang fully closed. 

Note A: Put two 100,000 ohm resistors in series across 
R-23 (30,000 ohms). Negative lead of V.T.V.M. is 
attached to the junction of these two resistors. 
Positive lead of V.T.V.M. is ground. V.T.V.M. on 
8 volt scale. 

Note B: Negative lead of V.T.V.M. same as in Note A, 
positive lead of V.T.V.M. at junction. of R-22 
(27K ohm) and shielded lead, on terminal strip at 

ratio detector. 

Note C: The FM R.F. and OSC. coils are made of stiff wire. 
To adjust these coils for band coverage and track-

ing squeeze coils together or spread apart as 
required. 

Note D: Tune F.M. antenna trimmer (C10b) and at the same 
time rock the signal generator frequency back and 
forth for maximum deflection on the meter. 

the slot in the lower glass retaining strip. Be careful not 

to scratch or strike the surface of the picture tube with 
any object. Carefully clean face of picture tube and the 

inside surface of the safety glass with a soft, clean, dry 
cloth. DO NOT ATTEMPT TO REMOVE THE PICTURE 
TUBE MASK. Reassemble by inserting glass in slot of 
lower strip. Replace upper strip and tighten the screws se-

curely   
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SYMB. PART 
NO. NO. 

C102 A194-160 

C103 A556-231 
C106 AI9148 
C107 A20149 
cio8 A194-160 
C109 A555-136-2 

C110 A19109 
C111 AI9109 
C112 A555-113-2 

CI13 A19109 
CII4 A20145 
C115 A194-160 
cub A19109 
C117 A19109 
C118 A20145 
C119 A20138 
C120 A20112 
C121 A194-A145 
C122 A190-125 
C123 A555-123 
C126 A194-A145 
C127 A194-A156 

CAPACITORS 

DESCRIPTION 

Paper. .05 mfd 600V ± 20% 
Ceramic Tubular 470mmf 350V t 10% 
Ceramic Single Disc 1500 mm! GMV 
Electrolytic 4 mid 50V 
Paner. . 05 mid 600V ±20% 
Ceramic Tubular. 1000 minf 350V ± 20% 
(Noninsul) NPO 

Ceramic Single Disc 5000 m'Id GMV 
Ceramic Single Disc 5000 rami GMV 
Ceramic Tubular 47 nui+, 500V ± 20% 
(Noninsul) NPO 

Ceramic Single Disc 5000 mm! GMV 
Electrolytic 10 miel 250V 
Paper. .05 mid 600V ± 20% 
Ceramic Single Disc 5000 mmi GMV 
Ceramic Single Disc 5000 mrrif GMV 

Electrolytic 10 mfd 250V 
Electrolytic 1 mid 50V 

Electro, 50infd 25V 
Papal.. . 001 mfd 600V t 20% 
Mica, 120mmf 500V t 10% 
Ceramic Tubular,220mmf 500V ±20% 

Paper . 001 mfd 600V ± 20% 
Papes .02mfd 600V t 20% 

C201 
C202 
C203 

C204 
C205 

C206 
C207 
C208 

C209 
C210 
C211 
C2I2 
C213 
C214 
C215 
C216 
C217 
C219 
C220 
C221 

AI9163 
A19148 
A556-118-2 

A19148 
A556-118-2 

A19109 
A19148 
A556-118-2 

A19163 
A190-143 
A194-155 
A194-21 
A194-146 
A194-156 
A190-137 
A190-133 
A194-156 
A194-162 
A197-160 
A19220 

Ceramic Shielded Dual Disc 5000 mm! GMV 
Ceramic Single 1500 mmf GMV 
Ceramic Tubular 100 nun! 500V ± 20% 
(Insu].) NPO 

Ceramic Single Disc 1500 mmf GMV 
Ceramic Tubular 100 nunf 500V ± 20% 
(Insul.) NPO 

Ceramic Single Disc 5000 flua GMV 
Ceramic Single Disc 1500 rrunf GMV 
Ceramic Tubule: 100 mm! 500V ± 207. 
(Insul.) NPO 

Ceramic Shielde d Duel Dis c 5000 mm! GMV 
Mica 680 nurif 500V ± 10% 
Paner, .01 infd 600V ±20% 
Paper, 1.0 mfd 100V ± 20% 
Paner. . 002 mid 600V ± 20% 
Paner. .02 rad 600V ±20% 
Mica 390 mmt 500V ± 10% 
Mica 270 mmf soov ±10% 
Paner, .02 mid 600V ±20% 
Paner, . 1 mid 600V ±20% 
Molded Tubular .05 mid 600V ± 20% 
Mica, 22mnif 600V ± 10% 

C301 A19198 Ceramic Shielded Dual Dite .01mfd soov 
GMV 

C303 A20170 Electrolytic 80 mid 200V. 120 rad 200V 
C304 A20168 Electrolytic 40-20-20-10 mid 450V 
C305 A20169 Electrolytic 80 nef 450V, 100 mid 50V 
C306 A19109 Ceramio Single Disc 5000 mmf GMV 
C307 A19109 Ceramic Single Disc 5000 rnmf GMV 
C308 A19109 Ceramic Single Disc 5000 mm! GMV 
C309 A19109 Ceramic Single Disc 5000 mmf GAIV 
C310 A19 109 Ceramic Single Disc 5000 rnmf GMV 
C3I 1 A197-146 Molded Tubular . 002 Tee WOOV ±20% 
C312 A192-163 Mica 4700 mml 500V ± 10% 
C3I3 A194-156 Paper, .02 mid 600V ± 20% 
C314 A194-157 Paper, .025rrld 600V ±20% 
C3I5 A194-162 Paper, . 1 mid 600V ±20% 
C316 A194-155 Paper, .01 mid 600V ±20% 
C317 A194-151 Paper, .005 nild 600V ± 20%, 
C318 A194-151 Pape*. .005 mid 600V ± 20% 
C3I9 A194-155 Paper, .01 mfd 600V ±20% 
C32I A20171 Electrolytic, 500mf d 6V (Non- Polarized) 
C326 A194-203 Paper, . 01 mid 1000V ±20% 

C401 A197-151 
C402 A194-145 
C403 A194-145 
C404 A197-148 
C405 A194-160 
C406 * 195-261 
C407 A190-139 
C408 A190-133 
C409 A190-129 
C410 A194-145 
C411 A197-160 
C412 A197-160 
C413 A20141 
C414 AI9175-3 
C415 A197-156 
C•16 A194-162 
C417 A19156 
C418 A190-139 

Molded Tubular .005 mid 600V ±20% 

Palper. .001 mid 600V ±20% 
Paner, .001 mid 600V ±20% 
Molded Tubular .003 mid 600V ± 20% 
Paper, .05 rad 600V ±20% 
Silver Mica 3900 mmf 500V t 10% 
Mica 470 mrnf 500V 210% 
Mica 270 intrif $OOV ± 10% 
Mica, 180minf 500V ± 10% 
Paper, .001 mfd 600V t20% 
Molded Tubular . 05 !Md 600V t20% 
Molded Tubular .05 mid 600V ± 20% 
Electrolytic 100 mid 12V 
Ceramic 500 mm! 20kv 
Molded Tubular .02 mid 600V ±20% 
Paper, . 1 mid 600V ±20% 
Paper, .2 mid 200V 320% 
Mica 470 mrsif 500V ± 10% 

SYMB. 
NO. 

R101 
R102 
R103 
R L 04 
R106 
R107 
R108 
R109 
R 110 
R111 
R112 
R113 
R114 
R115 
R116 
R117 
R118 
R119 
R120 
R121 
R122 
R123 
R124 
R125 
R126 
R127 

PART 
NO. 

A232-1137 
A231-1213 
A231-1205 
A233-1165 
A231-1185 
A231-1197 
A231-1159 
A2I134-12 
A231-1197 
A232-1171 
A231-1123 
A231-1173 
A231-1149 
A233- I159 
A231-1213 
A232-1135 
A231-1127 
A231-1161 
A231-1165 
A233-1163 
A231-1221 
A231-1215 
A231-1187 
A231-1203 
A233-1165 
A231-1211 

RESISTORS 

DESCRIPTION 

Carbon 330 Ohm lw ± 10% 
Carbon 470E Ohm 1/2w ± 10% 
Carbon, 220K ohm 1/2w ± 10% 
Carbon, 4700 ohm 2w t10% 
Carbon 33K Ohm 1/2w ± 10% 
Carbon 100K Ohm 1/2w ± 10% 
Carbon 2700 Ohm 1/2w ± 10% 
Wirewound 1500 Ohm lOw ± 10% 
Carbon 100K Ohm 1/2w ± 10% 
Carbon 8200 Ohm 1w ± 10% 
Carbon 82 Ohm 1/2w ± 10% 
Carbon IOK Ohm 1/2w ± 10% 
Carbon, 1000 ohm I/2w ± 10% 
Carbon 2700 Ohm 2w ± 10% 
Carbon 470K Ohm 1/2w ± 10% 
Carbon 270 Ohm lw ± 10% 
Carbon 120 Ohm 1/2w ± 10% 
Carbon 3300 Ohm 112w ± I0% 
Carbon 4700 Ohm 1/2w ± 10% 
Carbon 3900 Ohm 2w ± 10`7. 
Carbon, 10 Megohm 1/2w ± 10% 
Carbon, $60K ohm, 1/2w t 10% 
Carbon 39K Ohm 1/2w ± 10% 

Carbon, 180E ohm I/2w ± 10% 
Carbon, 4700 ohm 2w t 10% 
Carbon, 390K ohm 1/2w t 10% 

R201 
R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 
R2I0 
R211 
R212 
R213 
R2.14 
R215 
R216 
R217 
R218 
R2 19 
R220 
R22I 
R222 
R223 
12224 
R225 
R226 
R227 
R228 
R229 
R230 

A231-1165 
A231-1123 
A231-1137 
A231-1137 
A231-1171 
A23I-1123 
A231-1137 
A231-1137 
*23 l-1165 
A23I-1123 
A231-1137 
A23I-1169 
A23I-1133 
A231-1173 
A231-1137 
A232-1167 
A231-1159 
A231-1195 
A231-1191 
A231-1185 
A231-1175 
A231- I229 
A231-1213 
A231- 123I 
A231-1181 
A231-1171 
A23I-1205 
A231- 122I 
A231-1207 
A231-1177 

Carbon 4700 Ohm I/2w ± 10% 
Carbon 82 Ohm 1/2w ± 10% 
Carbon 330 Ohm 1/2w ± 10% 
Carbon 330 Ohm 1/2w ±107, 

Carbon 8200 Ohm I/2w ± 10% 
Carbon 82 Ohm I/ 2w ± 10% 
Carbon 330 Ohm I/2w ± 10% 
Carbon 330 Ohm I/2w ± 107. 
Carbon 4700 Ohm 1/2w ± 10% 
Carbon 82 Ohm 1/2w ± 10% 
Carbon 330 Ohm 1/2w ± 10'7. 
Carbon 6800 Ohm 1/2w * 10% 
Carbon 220 Ohm I/2w ± 10% 
Carbon 10K Ohm 1/2w ± 10% 
Carbon 330 Ohm 172w ± 10% 
Carbon 5600 Ohm lw ± 10% 
Carbon 2700 Ohm 1/2w ± 10% 
Carbon 82K Ohm 1,2w ± 10% 
Carbon 56K Ohm 1, 2w ± 10% 
Carbon 33K Ohm 1/2w ± 10% 
Carbon 12K Ohm 1/2w ± 10% 
Carbon 2.2 Megohm I / 2w ± 10% 
Carbon 470K Ohm I/ 2w ± 10% 
Carbon 2.7 Megohm 1/2w t 10% 
Carbon 22K Ohm 1,2w ± 10% 
Carbon 8200 Ohm 1,2, . 1?9.' 
Carbon 220E Ohm 1/2w ± 10% 
Carbon 1.0 Megohm 1/2w . 10% 
Carbon, 27K ohm I/2w t 10% 
Carbon, 15K ohm 1/2w t 10% 

R301 
R302 
R303 
R304 
R305 
R306 
R307 
R308 
R309 
R310 
4311 
R312 
R3I3 
R314 
RZ15 
R3I6 
R317 
R318 
R319 
R320 
R326 

A21134-11 
A2315I 
A23151 
A232-1159 
A232-1161 
A232-1159 
A231-1221 
A231- 118I 
A232-1225 
A231-1213 
A23I-1185 
A231-1177 
A231-1229 
A232-1153 
A231-1185 
A231-1171 
A231- 118I 
A231-1171 
A231- 117I 
A231-1190 
A232-1185 

Wirewound 300 Ohm 7w ± 10% 
Wirewound 1.2 Ohm lw ± 10% 
Wirewound 1.2 Ohm lw ± 10% 
Carbon 2700 Ohm lw ± 10% 
Carbon 330 Ohm lw ± 10% 
Carbon 2700 Ohm lw ± 10% 
Carbon 1.0 Megohm I/2w ± 10% 
Carbon 22K Ohm 1/2w ± 10% 
Carbon 1.5 Megohm lw ± 10% 
Carbon 470K Ohm 1/2‘, ± 10% 
Carbon 33K Ohm 1/2w ± 10% 
Carbon, ISE ohm 1/2w ± 10% 
Carbon 2.2 Megohm 1/2w ± 107. 
Carbon, 1500 ohm lw t 10% 
Carbon 33K Ohm lw ± 10% 
Carbon 8200 Ohm 1/2w ± 10% 
Carbon 22E Ohm 1/2w ± 10% 
Carbon 8200 Ohm I/2W ± 10% 
Carbon 8200 Ohm 1/2w ± 10% 
Carbon 100K Ohm 1/2w ± 10% 
Carbon 33K Ohm lw ± 10% 

SYMB. PART 
NO. NO. 

R401 
R.402 
R403 
R404 
R405 
R406 
R407 
R408 
R409 
R410 
R411 
R412 
R413 
R4 14 
R415 
R416 
R4 17 
R418 
R4I9 
R420 
R421 

A432-1185 
A23I-1197 
A231-1197 
A231-1233 
A231-1213 
A231-1157 
A23I-1169 
A231-1165 
A231-1197 
A231-1213 
A231-1123 
A231-1209 
A21134-26 
A23158 
A21134-10 
A233-1209 
A231-1201 
A23I-1123 
A233-1129 
A233-1209 
A231.1223 

RESISTORS 

DESCRIPTION 

Carbon 33K Ohm lw ± 10% 
Caroon 100K Ohm 1/2w ± 10% 
Carbon 100K Ohm 1/2w ± 10% 
Carbon 3.3 Megohm 1/2w ± 10% 
Carbon 470E Ohm 1/2w ± 10% 
Carbon 200 Ohm 1/2w ± 10% 
Carbon 6800 Ohm 1/2w ± 10% 
Carbon 4700 Ohm 1/.2w ± 10% 
Carbon 100K Ohm 1/2w ± 10% 
Carbon 470E Ohm I/2%v ± 10% 
Carbon 82 Ohm 1/2w ± 10% 
Carbon 330K Ohm I/2w 110% 
Mire Wound, 15K ohm Sw ± 10% 
Carbon 8.2 Ohm 1/2w ± 107. 
Wirewound 500 Ohm 5w ± 107. 
Carbon 330 K Ohm 2w ± 10% 
Carbon 150E Ohm 1/2w ± 10% 
Carbon 82 Ohm I/2w ± 10% 
Carbon 150 Ohm 2w ± 10% 
Carbon 330K Ohm 2w ± 10% 
Carbon, 1.2 Magohm I/2w t10% 

CHOKES lb COILS 

SI MB. PART 
NO. NO. 

1101 PA28286 
1102 PC28255-2 
1103 PC28255-8 
1104 PA28286 
1105 PC28255-1 
1106 PC28255-1 
L107 PC28255-11 
L201 PB3392 
1202 PI328320 
1203 PB3392 
1204 PA28253 
1205 PB3392 
1206 PB28321 

1.301 PB1414 
1302 PA28276 
1303 PA28276 
1304 PA28276 
L305 PA 28276 
1,306 Pf28317-1 
1.401 PA28263 
1402 PA28318 
1403 PA28218 

DESCRIPTION 

Coil Audio Takeoff 
Coil, Peaking (white) 
Coil Peaking (Brown) 
Coil 4.5 mc Trap 
Coil Peaking (Red) 
Coil Peaking (Red) 
Coil Peaking (Blue and White) 
Coil Piz. I.F. 
Coil Pi:. I.F. w/Trap 
Coil Pis. LF. 
Coil R.F. Choke 
Cod Pis. I.F. 
Coil, Video Detector Peaking Coil 
Assembly 

Coil Filter Choke 
Coil Filament Choke 
Coil Filament Choke 
Coil Filament Choke 
Coil Filament Choke 
Coil Deflection Yoke 
Coil Horizontal Frequency Control 

Coil 14idth Control 
Coil Horizontal Linearity 

SYMB. PART 
NO. NO. 

T102 PBI201 or 
PB1202 

T201 PB10106-2 
T202 PC10154-2 
T301 PC10148 
T401 PC10161 

TRANSFORMER 

DESCRIPTION 

Transformer Ratio Detector 
Transformer Vertical Block Osc. 
Transformer, Vertical output 
Transformer Power 
Transformer, Horizontal output 

SYMB. PART 
NO. NO. 

CONTROLS 

DESCRIPTION 

P101A,B PA24I36 Control Volume Contrast 250K-5K 
(Dual Froat) 

P201 PA24134 Control Briabtnea• 100E (Front) 
P202 PA24112 Control Focus 1 Megohm (Rear) 
P301 PA24146 Control Vertical Hold 1 Ma goba' (Front) 
P302 PA24111 Height 5 Mezcal'', (Rear) 
P303 PA24135 Control Vertical Linearity 5E 2w 

(Rear) 

P304 PA24118 Control Vertical Centering 20 Ohm 
L. r. (Rear) 

P401 PA24137 Control Horizontal Bold SE (Front) 
P402 PA24138 Control Horizontal Drive ME (Heur) 
P403 PA24116 Control Horizontal Centering 100 Ohm 

Wirewound ( Heur) 

REPAIR PARTS LIST 703 AM-FM RADIO 
CAPACITORS 

SCH. LOC. 

Cl 
C2 
C3, C8, C19, C20 
C4 
CS, C34 
C6, CIS, C30, C32 
C7 

C9 
C10 
Cils, Cllb, Cl6a, 
Cl6b, C22a, C2214 
C31a, C3lb 
C12, C24, C33 
C13 
C17 
C18 
C21, C25 
C26 
C27. C28 

C29 
C30 

R1 

PART NO. 

A16109 
A20148 
A190-115 
A190.130 
A190.131 
A19109 
A19167 

A555-201 
A1774 

A19163 

A194.112 
A19165 
A194-108 
A190.110 
A194-107 
A194-98 
A190.135 

A20149 
A190.119 

DESCRIPTION 

AM FM Variable 
Electrolytic 10 mfd 450v 
Mica 47 mmf t 10% 
Mica 470 mie t 10% 
Mica 220 mrnf t 10% 
Ceramic Disc $000 mmf 
Ceramic Dures Coated 5000 romf 
t 10% 

Ceramic 10 ramf ± 10% 
Trimmer 

Ceramic Disc Dual 5000 mi 

Paper .05 raid 400V t 20% 
Germanie 2.2 rami 
Paper .02 mid 400V t 20% 
Mica 33 and 500V t 10% 
Paper .01 mfd 400V ± 20%. 
Paper . 002 told 400V ± 20% 
Mica 330 min( t 10% 

Electrolytic 4 mid SOV 
Mica 68 mmf 500V 10% 

RESISTORS 

A21114 Resistor, Wirewound 2500 ohms 
10w 

R2 A2529 Control, Tone 250,000 obm 
R3 A24117 Control, Volume .500,000 ohm 
R4, R24 A230-2321 Carbon 1 meg ohm V.sw ± 20% 
R5 A230-2253 Carbon 1500 ohm Y4w 1 20% 
R6 A231.2281 Carbon 22,000 oh e '4w ± 20% 
R7 A231.1161 Carbon 3300 ohm '4w t 10% 
R8, R12 A231.2249 Carbon 1000 ohm 1Aw t 20% 
R9, A230-2313 Carbon 470,000.0m Yor t 20% 
1119 A230.1123 Carbon 82 ohm Ydsw ± 10% 
111I A232-2281 Carbon 22,000 ohm 1w, ± 20% 
1113 A230.2329 Carbon 2.2 me; obéi Y.sw t 20% 
R14 A230-2309 Carbon 3301 ohm Yew 20% 
1115 R16 A711.7 t. 113 Carbe 470,0no eh« ± ?MI 

A231.2305 Carbon 220,000 oh. w ± 20% 
R17 A230-1221 Carbon 68 ohm 14w t 10% 
1118 A230.2345 Carbon 10 mes ohm IVew t 20% 
1119 A232.1177 Carbon 1‘000 ohm 1w t 20% 
1120 A232.2257 Garbo. 2200 ohm 1w t 20% 
11.21 ASSI.1217 Carbet' 6801 ohm yaw 20% 
lt22 A230-1183 Carbon 27,000 ohm ,%w ± 10% 
1123 A230.84 Carbon 30,000 ohm ve. ± 5% 
R25 A23049 Carbon 47,000 Orna Y4w 10% 
R26 A230.1101 Carbon 10 ohqi, Yew 10% 
1127 A230.1203 Carbon 1801 Yser 10% 

SCH. LOC. 

Si 
T2 
TS 
T4 
T5 
T6 
L3, L8 
L6 
L7 
L5 

1.41 

SOCKET'S 

PART NO. DESCRIPTION 

A18147 
A18174 
A6528 
A18155 
A37102 
A3396 
A3396 
A3394 
A3399 
A3397 
A28283 
A211287 
A28285 
A282118 
A28293 
A62298 

Socket, 7 Pin Miniature 
Socket, Phono Input 
Socket, Pilot Light 
Socket, Octal 
Switch, AM FM Phono, TV 
Transformer, FM IF let 
Transformer, AM IF let 
Transformer, FM IF 2nd 
Transformer, AM IF 2nd 
Transformer, Ratio Detector 
Choke, FM bec. 
Coil, FM Ose. 
Coil, AM Ose. 
Coil, FM Antenna 
Antenna, FM 
Antenna, AM Loop 
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MODELS U22C52, U22C52B U22C62, U22C62B U22T22 U22T22B Ch. 1121 r1121-1 

I. F. ALIGNMENT PROCEDURE 40 mc I F 

Before pulling a chassis for shop alignment, the serviceman should 
check these points: 

I - The antenna and installation: 

2 - Front panel and rear chassis control settings, including pic-
ture tube adjustments. 

3 - Reception on all available channels. 

4 - Tubes: Substitute known good tubes for suspected defective 
ones. 

5 - Wiring, connections and parts placement under the chassis, 
for loose joints, and accidental shorts. 

TEST EQUIPMENT REQUIREMENTS 

The equipment listed below is essential for the correct alignment 
of this receiver. 

1 - Signal Generator with an output Variable between 10 and 
100,000 microvolts, and crystal controlled or calibrated at 
the following frequencien: 

a) 4.5 mc 
b) 41.25 mc 
c) 42.3 mc 

d) 43.8 mc 
e) 45.2 mc 
f) 47.25 mc 

g) 39.75 mc 
h) 45.75 mc 
i) 44.75 mc 

2 - Signal Generator with an output Variable between from 30 to 
230 mc, a sweep width of at least 10 mc and an output ad-
justable from 0 to . 1 volt. 

3 - Marker Generator, crystal controlled or calibrated for video 
and sound carrier frequencies of each channel. (Can be the 
same generator as in # 1 if these frequencies are available.) 

4 - Cathode Ray Oscilloscope with good low frequency response. 

5 - D.C. Vacuum Tube Voltmeter with 5 volt and 10 volt ranges. 

6 - Non metallic alignment tool, hexagonal bit, . 095" across 
flats. 

7 - One 3 volt battery. 

8 - Two balanced (i 1%) 100K resistors. 
I.F. ALIGNMENT 

1 - Connect negative of 3V battery to AGC bus (Pin 7, test 
socket), positive to chassis. 

2 - Re move mixer tube shield, connect Signal Generator, to it 
and replace over mixer tube so shield does not, contact 
chassis. 

3 - Connect VTVM negative lead to grid of first video amplifier 
(Pin 5, test socket) and positive lead to chassis. 

4 - Plug line cord into receiver and electric outlet, turn receiver 
on and allow it to warm up a few minutes. 

5 - Set VTVM on -5 volt range and signal generator to 44.75 mc 
unmodulated. 

6 - Adjust 5th IF transformer L205 top slug for maximum output, 
setting signal generator attenuator to produce no more than a 
3 volt reading on the VTVM. 

7 - Set signal generator to 47.25 mc unmodulated and adjust 
L204 trap, bottom slug, for minimum reeding on the VTVM. 

8 - Set signal generator to 45.2 mc unmodulated and adjust top 
slug of 4th IF transformer L204 for maximum output as in (6). 

9 - Set signal generator to 39.75 mc unmodulated and adjust trap 
L203, bottom slug for a minimum reading on VTVM. 

10 - Set signal generator to 43.8 mc unmodulated and adjust top 
slug of L203 for a maximum VTVM reading as in (6). 

II- Set signal generator to 41.25 mc unmodulated and adjust 
trap L202, bottom slug, for a minimum VTVM reading. 

12 - Set signal generator to 42.3 mc unmodulated and adjust the 
2nd IF coil. L202, top slug, for a maximum VTVM reading 
as in (6). 

13 - Set signal generator to 43.8 mc and adjust L201, 1st I.F. and 
and L14, tuner I.F. coil for an approximate maximum. 

14 - Disconnect the signal generator from the tube shield. 

15 - Connect Sweep Signal Generator to mixer tube shield and an 
oscilloscope, calibrated for 3 volts peak to peak as reference 
output level, in place of the VTVM. 

16 - Loosely couple Marker Generator to input on the Sweep 
Signal Generator. 

give a distorted response curve.) 

18 - Adjust tuner IF coil and 1st IF coil L101 to obtain 
response curve shown below. 

17 - Adjust Sweep Signal Generator dial and attenuator to show DEFLECTION YOKE, ION TRAP AND FOCUS ADJUSTMENT 
an IF response curve not over 3 volts peak to peak on the 

Following is the proper procedure for adjusting the Deflection calibrated oscilloscope screen. (Exceeding this value will 
Yoke, Ion Trap and Focus. 

The receiver should be turned on but not connected to an antenna. 
the 

These steps should then be taken in the following order: 

1 - The Deflection Yoke should be moved as far forward as 
possible on the neck of the CRT. 

2 - The Brightness control should be set halfway and the Con-
trast control should be turned to minimum (counterclockwise). 

3 - The Ion Trap should be rotated and at the same time moved 
42.0 forward and backward to find the position which produces 
MC the brightest raster on screen. (Keep Brightness control low) 

4 - The Deflection Yoke should be rotated so that the top and 
45.75 bottom edges of the raster are , parallel to the top of the 

chassis. 

5 - The Brightness control should now be reduced (ccw) to a 
39.75 MC point where the raster is slightly above normal brilliance. 

6 - With Brightness and Contrast controls at normal positions, 
adjust the Focus control (rear of chassis) for well-defined 
scanning lines. 

41.25 HEIGHT, WIDTH AND LINEARITY 

To adjust the overall size and linearity of the picture it is almost 
mandatory that a test pattern transmitted from a local station be used. It 
should also be remembered that in areas where more than one station is 
being received, that pictures transmitted from different stations will 
vary slightly in size. The smallest transmitted picture should be made 
o fill the area outlined by the mask. 

The Width control L402, should be adjusted to give a picture 

MC 

MC 

591349 

RESPONSE CURVE 1100 SERIES 

USUALLY: To set 45.75 marker at 50% point adjust tuner IF coil. 

To compensate for tilt adjust 1st IF Coil L201. Bandwidth t 

should be from 3.65 to 3.85 mc at the 50% point. 

R-F OSCILLATOR 
(VHF TUNER PC541460) 

If all channels are not within range of FINE TUNING 
adjust slug reached through front of r-f tuner unit for adjustment 
channel. CAUTION: Do not touch adjustments on top of r-f tun 
other than converter plate coil, LI4, during IF Alignment. 

that will fill the mask horizontally. 

The Height and Vertical Linearity controls should then be ad-
justed for a linear picture that will fill the mask vertically.. 

control, 
of each 
er unit, 

SOUND ALIGNMENT 

1 - Connect 4.5 megacycle signal generator pin 1 of 6AU6 (V12) 
video amplifier. (Test Socket pin 5). 

2 - Connect DC V.T.V.M. lead to pin 7 of 6AL5 (V15) or to Test 
Socket pin 6, ratio detector, negative polarity. 

3 - Adjust signal generator to precisely 4.5 megacycles; adjust 
output to read approximately 5 volts on V.T.V.M. 

4 - Adjust sound take-off coil, L101 and bottom of T102 for maxi-

UHF TUNER ALIGNMENT 

Tuner PC541455, 41 mc. I.F. Coil Alignment. 

Set the receiver channel selector for UHF. 

1 - Connect the signal generator to the test point thru an isolat-
ing resistor of approximately 100K ohms. 

2 - Connect VTVM to first video amplifier grid or to test socket 
pin 5. 

3 - Set signal generator for 44.2 mc unmodulated. Turn receiver 
on and allow a short warm up period. 

4 - Adjust Ti for maximum response as indicated on the VTVM. 

ALIGNMENT PROCEDURE UHF TUNER PC54I459 

Alignment of the UHF Tuner is a simple procedure since its band. mum deflection on V.T.V.M. Keep V.T.V.M. reading below 10 
volts at all times, pass is essentially predetermined by the fi xed characteristics of original 

component design, plfysical layout and associated circuitry. Except as 5 - Attach two series -connected 100K (± 1%) resistors across 
stated otherwise in this procedure band-pass is not su bj ect to serious R108 (Ratio Detector Load Resistor. (Test Socket pin 6 and 
change during alignment, however;replacement of any component within 

Chassis). Connect DC V.T.V.M. to center-tap of 100K re- the ft-F or I-F. circuits may disturb the ban d-pass characteristics. 
sistors, and connect ground wire of V.T.V.M. to test socket Accordingly, whenever parts within these circuits are replaced, electri-
pin 3. (Audio Take-Off of T102). cal and physi cal specifi cations of the original components must be 

6 - Adjust ton of T102 for zero reading on V•T•V•M• between a duupelticbea treedplaascecd n theirloiselya s fopromsesribploes.itWioinress., parts and other accessories 
plus and a minus peak. m 

VIDEO AMPLIFIER 4.5 mc. TRAP Complicated or specially designed test equipment is not required 
When necessary, the video amplifier 4,5 m c, trap (1,104) should for practical alignment of the UHF Tuner. Instruments used for testing 

VHF sets are usually satisfactory. However, the following instnunents be adjusted as follows: 
are needed; 

1 - Connect 4.5 mc. signal generator to pin 1 of 6AU6 1st video 
amplifier ( VI2). l _ viiF signal generator with AM output. 

2 - Adjust signal generator output till 4.5 mc. dot pattern is 2 - Oscilloscope or vacuum tube vo lt-ohmmeter for measurement 
clearly visible on screen of picture tube, of the relative signa l. 

3 - Adjust L104 to minimize the dot pattern. 

HORIZONTAL OSCILLATOR ALIGNMENT 

If the Horizontal Hold control fails to maintain sync, the horizon-
tal oscillator should be reset. To reset this screwdriver adjustment, set 
the horizontal hold control in the center of its range and sync the 
picture with the horizontal A.F.C. adjustment screw. Check the hold 
control action on various channels and alter the screw adjustment as 
required to provide sync on all channels. 

The 
first video 

oscilloscope 
amplifier grid 

or VTVM should be connected to 
or to test socket pin 5. 

the TV 

The procedure for alignment consists of the following steps. 

1 - Positioning of the oscillator for proper band coverage. 

2 - Alignment of R-F circuits for maximum effectiveness. 

set 

John F. Rider 



MODEL 

Cabinet 
Safety Glass 
Glass Retaining Strip (Upper) 
Glass Retaining Strip (Lower) 
Mask 
Back Cover 
Speaker 6" PM 

6" PM 
Knob, Channel Selector 
Knob, On-Off Volume 
Knob, Piz Control 
Knob, Vernier 
Knob, Auxiliary Control 
Knob, Auxiliary Control - Ph/M/V Switch 
UHF Indicator Disc 

CABINET PARTS ( 1121-1) 

U22T22 U22T22B 

PE60263 PE60264 
PE62457-13 PE62457-13 
PC62410-1 PC62410-2 
PC62412-1 PC62412-2 
PC62606 PC62606 
PE62600A PE62600A 
PB58136 PB58136 
PB58133A PB58133A 
PC39285 PC39286 
PC39280- IC P C39280-2C 
PC39279A PC39279A 
PB39278B PB39278B 
PB39289 PB39290 
PB39291 PB39292 
PB40157 P840157 

U22C62 U22C62B 

PE60210-1 PE60210-2 
PE62457-13 PE62457-13 
PC62410-1 P C62410-2 
PC62412-1 PC62412-2 
PC62606 PC62606 
PE62601A PE62601A 
PB58136 PB58136 
PB58133A PB58133A 
PC39285 PC39286 
PC39280-1C PC39280-2C 
PC39279A PC39279A 
PB39278B PB39278B 
PB39289 PB39290 
PB39291 PB39292 
PB40157 PB40157 

U22C52 U22C52B 

PE60208-1A PE60208-2A 
PE62457-13 PE62457-13 
PC62410-1 PC62410-2 
PC62412-1 PC62412-2 
PC62606 PC62606 
PE62600A PE62600A 
PB58136 PB58136 
PB58133A PB58133A 
PC39285 PC39286 
P C39280- 1C PC39280-2C 
PC39279A PC39279A 
PB39278B PB39278B 
PB39289 PB39290 
PB39291 PB39292 
PB40157 PB40157 

OSCILLATOR ADJUSTMENT 

1 — Turn drum to extreme CCW position. 

2 — Connect the signal generator to the UHF tuner antenna 
terminals and adjust generator for a signal between 459 and 
466 megacycles. If no response is observed, carefully 
squeeze the short ends of the oscillator tuning condenser 
plates together or spread them apart until some frequency 
within the 459 to 466 mc range produces a response. 

3 — Turn the tuning drum to extreme clockwise•position. 

4 — Swing the signal generator thru the frequency range 894 to 
903 megacycles. If a response within this range is obtained, 
no adjustment is necessary. If a response below 894 mc oc-
curs, carefully squeeze the long ends of the oscillator plates 
slightly together until a signal between 894 and 903 mc 
produces a response. If the output occurs above 903 mc 
carefully spread theoscillator plates slightly at the long end. 

Only a very slight amount of bending should be required in any 
case of incomplete band coverage, as this unit is assembled in 
a precision jig. 

NOTE • 

O vitTerieler.E VALUES 

OC GM.GI5,Gi6, Gi7 ARE FEED 
THOU CAPACITORS 800 war' 
GMF ON GENTERSIOELD ASSY 

04014C IF 

IICUTT 

C6 

6J6 

6807 

GI3   

C.9 

TUBE 8 TRIMMER 
40 PAC VHF TUNER PC - 541497 

VI 

6 BQ7 
RF AMP 

TUNER SCHEMATIC & TUBE LOCATION  
40 MC VHF TUNER PC - 541497 

5511461 

LOCATION 

1.9 

V2 

66 
MIXER OSC 

OS AMP 
111) FUSE 

S3,12.2/.. 14  

P303 

VERT 
LIN 

P302 

HEIGHT 

TEST 
SOCKET 

 c_r  
L402 

• 

>11 11)  

o 

VI7 

6V6GT 
AUDIO OUTPUT 

1.311 11.5-2 

Ce55 

-LC102 e Ir-

3300 

3 C103 

200V 
0.1 

5.6K 
C104  

C101 - 
ROMEO 
25V 

 I(  
.001 

101 S R102 
330 1 41011 

•13 

•  

VI6 

6AV6 
AUDIO AMP 

- C3018 
• 20MFD 

450V 

R104 
220« 

R107 
820 

• ,• 
WPM AGE .. R201 

- •—•"''--172—'VW---...-01 i. 
• 4 I01 

, 200V 

W C Ts 

P80110 JACK 

L401 

C 

L403 

591321 

REAR CONTROLS 

R. F. ALIGNMENT 

1 — With the signal generator and VTVM or oscilloscope con-
nected as in the oscillator adjustment, adjust the signal 
generator to 470 mc and tune in this signal on the tuner. 
(near extreme counter clockwise position.) 

2 — Squeeze together or spread apart the short ends of the 
Plates of the two R.F. tuning condenser sections until a 
maximum response is obtained. 

3 — Set the signal generator to 890 mc and tune in this signal on 
the tuner (near extreme clockwise position). 

4 — Squeeze together or spread apart the long ends of the RF 
tuning condenser plates until a maximum response is °I:0 
tamed. 

These steps complete the UHF °tuner alignment. 

John F. Rider 
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CHASSIS 1121,1121-1 

SCHEM. 
LOC. CHASSIS PART NO. 

C101 
C102 
C103 
C104 
C105 
C106 
C107 
C108 
C109 

C111 
C112 
C113 

C114A,B 

C115 
C116 
C117 
C118 
C201 
C202 
C204 

C205 

C206 

C207 

C208 

DESCRIPTION 

PA20182 Electrolytic 50mfd 25V 
PE197-148 Molded Tubular . 003mfd 600V 1-20% 
PE194A-66 Paper . 1mfd 200V 1.20% 
PEI94A-145 Paper . 001mfd 600V :20% 
PE194A-160 Paper . 05mId 600V 1.207. 
PA19148 Ceramic,Single Disc 1500mmf GMV 
PA20149 Electrolytic 4mfd 50V 
PE194A-160 Paper . 05rnfd 600V : 20% 
PE556-136-2 Ceramic Tubular, 1000mmf 350V 

:20% (Instil) 
PE556-23I Ceramic Tubular, 470mmf 500V 

1.10% (Insul) 
PA19109 Ceramic Single Disc 5000mmf GMV 
PA19109 Ceramic Single Disc 5000mmf GMV 
PE555-113-2 Ceramic Tubular, 47mmf 500V 

:20% (Unins) 
PA19163 Ceramic Shielded Duel Disc 

5000mmf GMV 
PE190-23 Mica,100 mrnf 500V 
PE194A-160 Paper . 05mfd 600V :20% 
PE190-125 Mica, 120mmf 500V 1.10% 
PA20138 Electrolytic lmfd 50V 
PE194A-59 Paner . 01mId 200V : 20% 
PE194A-68 Paper .5mfd 200V : 20% 
PE556-200 Ceramic Tubular, 5mmf 500V 

1.10% ( Insul) 
PA 19148 Ceramic , Single Disc 1500mml 

GMV 
PE556-231 Ceramic Tubular, 470mmf 500V 

:10% (Insul) 
PA19148 „ Ceramic, Single Disc 1500mmf 

GMV 
PA19148 Ceramic, Single Disc 1500mmf 

GMV 

SCHEM. 
LOC. CHASSIS PART NO. 

R101 
R102 
R103 
R104 

R105 
R106 
R107 
R108 
R109 
R110 
R111 
R112 
R113 
R114 
R115 
R116 
R117 
R118 
R119 
R120 
R121 
R122 
R123 
R 124 
R125 
R136 
R201 
R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 

1121-1 

DESCRIPTION 

PE232-1137 Carbon, 330 ohm 1W : 10% 
PE231-1213 Carbon, 470K ohm 1/2W : 10% 
PE231-1167 Carbon, 5600 ohm 1/2W : 10% 
PE231-1205 Carbon, 220K ohm 1/2W : 10% 

PC21134-12 Wire-Wound 1500 ohm lOW : 107. 
PE231-1245 Carbon, 10 megohm 1/2W t10% 
PE231-1147 Carbon, 820 ohm 1/2W:10% 
PE231-1185 Carbon, 33K ohm 1/2W : 107. 
PE231-1187 Carbon, 39K ohm 1/2W 1.10% 
PE231-1197 Carbon, 100K ohm I/2W z107. 
PE231-1159 Carbon, 2700 ohm 1/2W : 10% 
PE231-1197 Carbon, 100K ohm 1/2W 1.10% 
PE232-1171 Carbon, 8200 ohm 1W-1-107. 
PE231-1123 Carbon, 82 ohm 1/2W : 10% 
PE231-1173 Carbon, 10K ohm 1/2W ± 107. 
PE231-1171 Carbon, 8200 ohm 1/2W 1.10% 
PE233-1159 Carbon, 2700 ohm 2W : 10% 
PE231-1169 Carbon, 6800 ohm 1/2W ± 107. 
PE231-1213 Carbon, 470K ohm 1/2W l'IO% 
PE232-1135 Carbon, 270 ohm IW : 107. 
PE231-1161 Carbon, 3300 ohm 1/2W ± 107. 
PE233-1171 Carbon, 8200 ohm 2W .110% 
PE231-1165 Carbon, 4700 ohm 1/2W ± 10% 
PE233-1169 Carbon, 6800 ohm 2W r.1.07. 
PE231-1129 Carbon, 2.2 megohm 1/2W 1.10% 
PE233-1157 Carbon, 2200 ohm 2W ± 107. 
PE231-1221 Carbon, 1.0 megohm 1/2W ± 10% 
PE231-1175 Carbon, I2K ohm 1/2W ± 10% 
PE231-1137 Carbon, 330 ohm 1/2W : 10% 
PE231-1117 Carbon, 47 ohm 1/2W 1.107. 
PE231-1155 Carbon, 1800 ohm 1/2W ± 10% 
PE231-1175 Carbon, 12K ohm 1/2W : 10% 
PE231-1137 Carbon, 330 ohm 1/2W ±-107. 
PE231-1117 Carbon, 47 ohm 1/2W ± 107. 
PE231-1155 Carbon, 1800 ohm 1/2W ± 107. 

TRANSFORMERS 

SCHEM. 
LOC. CHASSIS PART NO. 

T101 
T102 
T201 
T202 
T301 
T401 

PC 1205-1 

PB1208 
PB10106-3E 
PC 10168 
PC10172 
PC 10176 

DESCRIPTION 

Audio Output (Dual SpIcrs.) 
Ratio Detector 
Vert. Blocking Osc. 
Vert. Output 
Power 
Horizontal Output 

CHOKES & COILS 

SCHEM. 
LOC. CHASSIS PART NO. 

L101 
L102 
L103 
L104 
L105 
L106 
L107 
L201 
L202 
L203 
L204 
L205 
L206 

L301 
L302 

L303 

L306A,B 
L401 

L402 
L403 

PB28286 
PC28255-16 
PC28255-17 
PB28286 
PC2825 i-1 
PC28255-13 
PC28255-11 
PB33111B 
PC33107A 
PC33107A 
PC33109A 
PB33112B 
PB28346 

PB1417 
PA28276 

PA28276 

PC28393 
PC28263 

PB28390A 
PB28327 

DESCRIPTION 

Coil, 4.5 mc Trap 
Coil, Peaking (Red/Yellow) 
Coil, Peaking (Red/Blue) 
Coil, 4.5 mc Trap 
Coil, Peaking (Red) 
Coil, Peaking (Red/Whi,te) 

Coil, Peaking (Blue/White) 
Trans., 1st IF 40md 
Trans., 2nd IF w/Trap 
Trans., 3rd IF w/Trap 
Trans., 4th IF w/Trap 
Trans., 5th IF 40mc Bifilar 
Coil, Video Det. Peaking Coil 
Ass'y. 

Coil, Filter Choke 
Coil, Filament Choke . 82 uh 
Instil. 

Coil, Filament Choke . 82 uh 
Instil. 

Coil Deflection Yoke 
Coil, Horizontal Frequency 
Control 

Coil, Width Control 
Coil, Horizontal Linearity 

CONTROLS 

SCHEM. 
LOC. CHASSIS PART NO. 

P201 
P301 
P302 
P303 
P401 
P402 

SCHEM. 
LOC. CHASSIS PART NO. 

C209 PE556-231 

PA24160 
PA24161 
PA24148A 
PA24164B 
PA24162 
PA24163 
PA37123 

DESCRIPTION 

Control, Brightness - 100K 
Control, Vert. Hold 1 meg 
Control Height 5 meg 
Control, Vert, Lin. 5K/2W 
Control, Horiz. Hold 5K 
Control, Boris. Drive 250K 
Switch, 3 Po•, Phono,Music, 
Voice 

CAPACITORS 

C210 
C211 

C212 
C213 

C214 

C215 

C216 

C217 
C218 
C219 
C220 
C221 
C222 
C223 
C224 
C301,A,B,C,D 
C302,A,B 

C303,A,B 

C304 

C305 

C306 

DESCRIPTION 

Ceramic Tubular, 470mmf 500V 
:10% (Insu» 

PEI94A-155 Paper•.01mfd 600V .120% 
PA19148 Ceramic, Single Disc 1500mml 

GMV 
PE194A-21 Paper, 1.0mfd 100V * 20% 
PE556-23I Ceramic fubular, 470mmf 500V 

1-10% (mnsul) 
PA19148 Ceramic, Single Disc 1500mmf 

GMV 
PE 556-234 Ceramic Tubular, 680mmf 500V 

1- 10% 
PA19148 Ceramic, Single Disc 1500mmf 

GMV 
PE194A-146 Paper . 002mfd 600V 120% 
PE194A-156 Paper . 02mfd 600V-1-20% 
PE190-137 Mica, 390minf 500V : 10% 
PE190-133 Mica, 270mmf 500V -± 10% 
PE194A-156 Paper . 02mfd 600V :20% 
194A- I14 Paper . 1mfd 400V : 207. 
PE197-160 Molded Tubular . 05mfd 600V*20% 
PA20145 Electrolytic lOmfd 250V 
PB20168 Electrolytic 40-20-20-10 mfd 450V 
PB20173A Electrolytic 80mfd 250V; 120mfd 

250V 
PB20169 Electrolytic, 80mfd 450V; 100mfd 

50V 
PA19148 Ceramic, Single Disc 1500mmf 

GMV 
PA19148 Ceramic, Single Disc, 1500mrnf 

GMV 
PA19148 Ceramic, Single Disc 1500mmf 

GMV 

RESISTORS 

SCHEM. 
LOC. CHASSIS PART NO. 

R210 
R211 
R212 
R213 
R214 
R215 
R216 
R217 
R218 
R219 
R220 
R221 
R222 
R223 
R224 
R225 
R226 
R227 
R228 
R229 
R230 
R231 
R241 
R301 
R302 
R303 
R304 
R305 
R306 
R307 
R308 
R309 
R310 
R311 
R312 

1121-1 

PE231-1163 
PE231-1159 
PE231-107 
PE231-1117 
PE231-1199 
PE231-1191 
PE231-1155 
PE231-1163 

PE231-1133 
PE231-1155 
PE231-1185 
PE231-1175 
PE231-1229 
PE231-1213 
PE231-1231 
PE231-1181 
PE231-1171 
PE23I-1209 
PE231-1171 
PE231-1197 
PE231-1221 
PC21134-27 
PE231-1109 
PE232-1205 
PE23151 
PC21134-11 
PE232-1159 
PE232-116I 
PE232-I157 
PE231-1181 
PE231-1221 
PE231-1181 
PE231-1171 
PE231-1171 
PE231-1221 

SCHEM. 
LOC. CHASSIS PART NO. 

C307 PA19148 

C308 
C309 
C310 
C311 
C312 
C313 
C314 
C315 
C316 
C317 
C3I8 
C319 
C320 
C321 
C401 
C402 
C403 
C404 
C405 
C406 
C407 
C408 
C409 
C410 
C411 
C412 
C413 
C414 
C415 
C416 
C417 

PE194A-151 
PE194A-151 
PEI94A-155 
PE 194A-155 
PE192-163 
PE197-146 

PE190-133 
PE197-156 
PE197-156 
PE197-162 
PE194A-155 
PE197-115 
PA19109 
PE197-155 
PE 197-151 
PE197-145 
PE197-145 
PE197-148 
PE197-160 
PE195-261 
PE190-137 
PE190-133 
PE190-133 
PE190-139 
PE190-143 
PA20149 
PE197-160 
PE194A-114 
PB19175-3 
PE197-160 
PE197-156 

DESCRIPTION 

Carbon, 3900 ohm 1/2W 1:10% 
Carbon, 3300 ohm I/2W 1.10% 
Carbon, 270 ohm 1/2W : 57. 
Carbon, 47 ohm 1/2W : 107. 
Carbon, 120K ohm 1/2W : 10% 
Carbon, 56K ohm 1/2W : 10% 
Carbon, 1800 ohm 1/2W 1-10% 
Carbon, 3900 ohm 1/2W : 107. 
Carbon, 220 ohm 1/2W : 10% 
Carbon, 1800 ohm 1/2W : 10% 
Carbon, 33K ohm 1/2W ± 107. 
Carbon, 12K ohm 1/2W : 107. 
Carbon, 2.2 megohm 1/2W : 1U7. 
Carbon, 470K ohm 1/2W : 107. 
Carbon, 2.7 megohm 1/2W 1-10% 
Carbon, 22K ohm 112W -110% 
Carbon, 8200 ohm 1/2W : 10% 
Carbon, 330K ohm 1/2W : 10% 
Carbon, 8200 ohm 1/2W : 10% 
Carbon, 100K ohm 1/2W : 107. 
Carbon, 1.0 megohm 1/2W ± 107. 
Wire-Wound2200 ohm 5W ± 107. 
Wire-Wound 22 ohm 5W ± 10% 

Carbon, 220K ohm 1W : 10% 
Wire-Wound 1.2 ohm 1W 1:10% 
Wiré-Wound 300 ohm 7W : 10% 
Carbon, 2700 ohm 1W ± 107. 
Carbon, 3300 ohm 1W : 10% 
Carbon, 2200 ohm IW * 10% 
Carbon, 22K ohm 1/2W ± 10% 
Carbon, 1.0 megohm 1/2W ± 107. 
Carbon, 22K ohm 1/2W : 107. 
Carbon, 8200 ohm 1/2W 1.107. 
Carbon, 8200 ohm 1/2W ± 10% 
Carbon, 1.0 megohm 1/2W ± 107. 

DESCRIPTION 

Ceramic, Single Disc 1500mnif 
GMV 

Paper . 005rnfd 600V ± 207. 
Paper . 005mfd 600V .± 207. 
Paper .01mfd 600V :20% 
Paper . 01mfd 600V 1.20% 
Mica, 4700mmf 500V 2:10% 
Molded Tubular . 002mfd 600V : 207. 
Mica, 270mmf 500V : 10% 
Molded Tubular . 02mfd 600V 1-20% 
Molded Tubular . 02mfd 600V:20% 
Molded Tubular . 1mfd 600V : 207. 
Paper . 01mfd 600V m20% 
Molded Tubular . 25mfd 400V 1.20% 
Ceramic, Single Disc 500mmf GMV 
Molded Tubular .01mfd 600V :20% 
Molded Tubular . 005mfd 600V I20% 
Molded Tubular . 001mfd 600V + 20% 
Molded Tubular . 00 lmfd 600V ± 20% 
Molded Tubular . 003mfd 600V ± 207. 
Molded Tubular . 05anfd 600V : 20% 
Silver Mica 3900mmf 500V 1-10% 
Mica, 390mmf 500V : 10% 
Mica, 270mmf 500V ± 107. 
Mica, 270mmf 500V : 107. 
Mica, 470mn,f 500V : 107. 
Mica, 680mmf 500V ± 10% 
Electrolytic 4mfd 50V 
Molded Tubular .05mfd 600V ±20% 
Paper . 1mfd 400V : 20% 
Ceramic 500mmf 20KV 
Molded Tubular . 05mfd 600V 120% 
Molded Tubular, .02mfd 600V : 20% 

SCHEM. 
LOC. CHASSIS PART NO. 

R313 
R314 
R315 
R316 
R317 
R318 
R319 
R320 
R32I 
R322 
R401 
R402 
R403 
R404 
R405 
R406 
R407 
R408 
R409 
R410 
R4 11 
R412 
R4I3 
R414 
R415 
R416 
R417 
R418 
R419 
R420 
R421 
R422 
R423 
R424 

ALL CHASSIS 

PC541460B 
PC541459A 
PC541502 

PB37120 
PB541494A 
PB4599 

PB46102 

PA541266 
PA46120A 
PC541504 
PA46104 
PA46105 
PB46110 
PA46107 
PA45107 
PA45111 
PP54925 
PA45106 

PB4699 

PB45101 

PA4966 
PA4967 
PP4947 

PA46120A 
PA541266 
PA4584 
PA4588 or 
PP591116 

PE231-1177 
PE231-1225 
PE231-1213 
PE231-1177 
PE231-1229 
PE232-1153 
PE231-1185 
PE232-1185 
PE232-1185 
PE232-1205 
PE232-1185 
PE231-1197 
PE231-1197 
PE231-1213 
PE231-1233 
PE231-1169 
PE231-1157 
PE231-1197 
PE231-1213 
PE231-1201 
PE231-1165 
PE231-1173 
PE231-1203 
PE231-1123 
PC21134-31 
PE231-1123 
PE233-1187 
PE233-1189 
PC21134-10 
PP23156 
PE233-1111 
PE231-1233 
PE231-1215 
PE231-1181 

DESCRIPTION 

Carbon, 15K ohm 1/2W ± 10% 
Carbon, 1.5 megohm 1/2W I107. 
Carbon, 470K ohm 1/2W : 10% 

Carbon, 15K ohm 1/2W * 10% 
Carbon, 2.2 megohm 1/2W ± 107. 
Carbon, 1500 ohm 1W : 10% 
Carbon, 33K ohm 1/2W 110% 
Carbon, 33K ohm 1W .1.107. 
Carbon, 33K ohm 1W ± 10% 
Carbon, 220K ohm 1W : 107. 
Carbon, 33K ohm 1W : 10% 
Carbon, 100K ohm 1/2W : 107. 
Carbon, 100K ohm 1/2W 1-10% 
Carbon, 470 ohm 1/2W -110% 
Carbon, 3.3 megohm 1/2W ± 107. 
Carbon, 6800 ohm 1/2W ± 107. 
Carbon, 2200 ohm 1/2W : 10% 
Carbon, 100K ohm 1/2W ± 10% 
Carbon, 470K ohm 1/2W ± 107. 
Carbon, 150K ohm 1/2W : 107. 
Carbon, 4700 ohm 1/2W 1107. 
Carbon, 10K ohm 1/2W 1.10% 
Carbon, 180K ohm 1/2W : 107. 
Carbon, 82 ohm 1/2W 1.10% 
Wire-Wound 220 ohm 5W 1-10% 
Carbon, 82 ohm 1/2W 1.10% 
Carbon, 39K ohm 2W : 10% 
Carbon, 47K ohm 2W ± 10% 
Wire-Wound 500 ohm 5W 1-10% 
Carbon, 3.9 ohm 1/2W ± 107. 
Carbon, 27 ohm 2W ± 107. 
Carbon, 3.3 megohm 1/2W : 10% 
Carbon, 560K ohm 1/2W 110% 
Carbon, 22K ohm 1/2W : 10% 

TUNER PARTS 

DESCRIPTION 

VHF Tuner 40mc 
UHF Tuner 40mc 
Tuner Mounting Bracket Assembly, Consisting of: 

1- PD541503 Tuner Mounting Bracket 
1- PB4697A Vernier Drive Shaft Bearing 
1- PA46108B Drive Pulley Stop Sleeve 

VHF/UHF Switch 
Cam. (Actuates VHF/UHF Switch) 
Drive Shaft Assembly, Consisting of: 

1- PA45100 1" Drive Pulley, Rear 
1- PB4686 Drive Shaft 

Dial Scale Drive Tube Assembly 
I- PA46103 Dial Scale Drive Tube 
1- PB45105B 1-3/4" Drive Pulley 

Tuner Shaft Grounding Spring 
Tuner Shaft Bearing Plate 
Tuner Mounting Bracket, Rear 
Drive Shaft Retainer Spring 
Vernier Drive Shaft Retainer Spring 
Mounting Hub, UHF Indicator Disc 
Dial Cord Tension Spring 
Dial Cord (Front) 
Dial Cord 
Dial Cord Clasp 
Spur Gear Assembly 
Consisting of: 

1- PB45117A Spur Gear 
1- PA541505 Rollpin 

Vernier Drive Shaft Assembly 
Consisting of: 

1- PB46100A 
1- PA45103A 
1- PA45104A 
2- PA541470 

Vernier Drive Shaft 
Spur Gear 
Spur Gear 
Compression Spring ( Anti-
Backlash) 

1- PB46101 Vernier Drive Shaft Bushing 
Drive Pulley & Hub Assembly, Front 
Consisting of: 

I- PA45102 1" Drive Pulley, Front 
1- PB4698 Drive Pulley Hub, Front 

Pilot Light Socket Assembly 
Pilot Light Shield 
Pilot Light, Type S47 ( Brown Bead-Bayonet 
Base) 

Tuner Shaft Bearing Plate 
Tuner Shaft Grounding Spring 

Dial Cord Pulley 

Stringing Diagram 
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TELEVISION ALIGNMENT PROCEDURE 

Aligning a television receiver is an exacting procedure 
and involves the use of bench space, test equipment and 
skilled personnel at the service shop, as well as the cost 

of making two trips to the customer's home. Before decid-
ing that the chassis must be pulled and aligned at the shop, 
the serviceman should check these very common sources 

of trouble: 

1 — The antenna and installation. 

2 — Front panel and rear chassis controls, including 
picture tube adjustments. 

3 — Reception on all available channels. 

4 — Tube failures. Substitute from your kit of known 

good replacements. 

5 — Visual inspection of underside of chassis for obvi-
our faults, such as loose connections, etc. 

TEST EQUIPMENT REQUIRED FOR ALIGNMENT 

The equipment specified below is desirable, but in 

cases where this equipment is not available, it is possible 
to align the receiver by use of a 20 to 30 mc. modulated r-f 

signal generator, using the picture and speaker as indica-
tion of alignment. 

1 — Signal Generator with an output variable between 
100 and 100,000 microvolts, and crystal controlled 
or crystal-calibrated at the following frequencies: 

a. 4.5 megacycles 

b. 22.25 megacycles 

c. 25.4 megacycles 

d. 23.6 megacycles 

e. 21.25 megacycles 

2 — DC Vacuum Tube Voltmeter with 5 volt and 10 volt 

scales. 

3 — A pair of balanced (41%) 100K carbon resistors. 

TEST EQUIPMENT 
REQUIRED FOR SWEEP ALIGNMENT CHECK 

1 — R-F sweep generator with frequencies ranging from 
40 to 220 megacycles, having sweep width of ap-
proximately 10 megacycles, and having adjustable 

output to approximately 0.1 volt. 

2 — Crystal-controlled or crystal-calibrated markers for 
the picture and sound carriers of each channel, pre-
ferably 30% Amplitude-Modulated. 

3 — Cathode Ray Oscilloscope with good low frequency 

response. 

4 — 3 volt bias battery. 

CAUTION: THE SECOND ANODE LEAD TO THE PIC-
TURE TUBE HAS A HIGH POTENTIAL. DURING THIS 
ALIGNMENT IT IS ADVISABLE TO REMOVE THE COLOR 
PLUG FROM ITS SOCKET, THUS ELIMINATING THIS 

HIGH VOLTAGE HAZ ARD 

I.F. ALIGNMENT PROCEDURE 

1 — Connect' high" lead of signal generator to the test 
point located on the top of the RF tuner unit (Refer 
to the R-F tuner location diagram located on the in-

side of cabinet). Connect ground to chassis. 

2 — Connect DC VTVM lead (through 10K isolating re-
sistor)to pin 1 of 6AU6 1 st Video Amplifier (V12), 

ground to chassis. Set VTVM to 5 volt scale, nega-

tive polarity. 

3 — Set I.F. generator to 25.4 megacycles with suffici-
ent output to read approximately 3 volts on the 
VTVM. 

4 — Carefully adjust L201 and L203 (see tube and tuner 
location) for maximum deflection on VTVM. Adjust 
sweep generator output to keep meter reading ap-
proximately 3 volts. 

5 — Set I.F. signal generator to 22.25 megacycles with 
sufficient output to read approximately 3 volts on 
the VTVM. 

6 — Carefully adjust L11, L202-top (see tube and tuner 
location) for maximum deflection on VTVM. Adjust 
signal generator output to keep meter reading ap-
proximately 3 volts. 

7 — Set i-f signal generator to 23.6 mc. with sufficient 
output to read approximately 3 volts on the VTVM. 

8 — Carefully adjust L205 (see tube and tuner location) 
for maximum deflection on VTVM. Adjust signal 
generator out-put to keep meter reading approxi-
mately 3 volts. 

9 — Set I.F. signal generator to 21.25 megacycles, set 
VTVM to 10 volt scale (negative polarity), and ad-
just signal generator output for convenient defec-
tion on VTVM. 

10 — Adjust L202-bottom for minimum deflection on VTVM. 

SWEEP ALIGNMENT CHECK 

Although not essential, a sweep alignment check is a 

desirable verification of good R-F and I.F. response. Pro-
ceed as follows: 

1 — Connect R-F sweep generator to antenna terminals 
(antenna impedance 300 Ohms). 

2 — Calibrate oscilloscope for convenient 5 volts peak-
to-peak vertical deflection (5 volts peak-to-peak is 
approximately 1/4 of the peak-to-peak voltage of the 
6.3V A.C. Filament). 

3 — Connect vertical input of oscilloscope (through 10K 
isolating resistor) to pin 1 of 6AU6 1st Vid. Amp. 
(V12)ground to chassis. Connect horizontal input of 
oscilloscope to "scope" terminals of R-F genera-
tor; adjust for convenient horizontal sweep. 

4 — Connect 3 volt battery positive terminal to chassis 
negative terminal to AGC buss (see schematic dia-

gram). 

5 — Set R-F sweep generator to channel 3,television 
receiver to channel 3, and if necessary, adjust 
sweep generator output, sweep width, and scope 
horizontal setting for convenient band-pass dis-

play (see figure 1) having 5 volts vertical defec-
tion as previously calibrated. ( If you must touch 
scope vertical settings during these adjustments 
recalibrate scope for 5 volts peak-to-peak as in 

step 2 above). 

6 — Adjust L205 slightly to even the height of peaks 
and to obtain an untilted bandpass. 

7 — Couple crystal-controlled tt-F carrier markers veu 
loosely to antenna terminals, adjust receiver FINE 
TUNING control till video carrier marker is 1/2 
down on curve. Turn up marker output till R-f sound 
carrier visible on bandpass and adjust sound trap 

(LI14) to minimize effect to sound carrier marker. 

NOTE: If the fine tuning control is at end of range or out of 
range so that video carrier cannot be set at 50%, follow 
R-F OSCILLATOR ALIGNMENT procedure outlined below. 

8 — Check all channels. 

R-F OSCILLATOR ALIGNMENT 

If all channels are not within range of FINE TUNING 
control (as evidenced by inability to eliminate "sound 
bars" from picture or by poor picture quality), the indivi-
dual oscillator slugs may require readjustment. 

1 — Repeat the set-up as for SWEEP ALIGNMENT 
CHECK, steps 1 through 7. 

2 — Set FINE TUNING CONTROL to center of range, 
and with long fiber screwdriver alignment tool, ad-
just the individual oscillator slugs of each channel. 
(Accessible through the front of the tuner) so that 
video carrier markers fall 50% down on curve. 
CAUTION: Do not touch adjustments on top of r-f 
tuner unit, other than the converter plate unit, L11, 
during I.F. alignment. 

SOUND ALIGNMENT 

1 — Connect 4.5 mc. signal generator to pin 1 of 6AU6 
4.5 mc. amplifier (V13). 

2 — Connect DC V.T.V.M. lead to pin 7 of 6AL5 (V15) 
ratio detector, negative polarity. 

3 — Adjust signal generator to precisely 4.5 megacycles; 
adjust output to read approximately 5 volts on 

V.T.V.M. 

4 — Adjust L206, L101, and bottom of T102 for maxi-
mum deflection on V.T.V.M. Keep V.T.V.M. reading 
below 10 volts at all times. 

5 — Attach two series-connected 100K (/-1%) resistors 
across R106 (Ratio Detector Load Resistor). Con-
nect DC V.T.V.M. to centertap of 100K resistors, 
and connect ground wire of V.T.V.M. to top of C109 
(Audio take-Off of 1102). 

6 — Adjust top of T102 for zero reading on V.T.V.M. be-
tween a plus and a minus peak. 

VIDEO AMPLIFIER 4.5 mc. TRAP 

When necessary, the video amplifier 4.5 mc. trap (L104) 
should be adjusted as follows: 

1 — Connect 4.5 mc. signal generator to pin 1 of 6AU6 
1st video amplifier (V12). 

2 — Adjust signal generator output till 4.5 mc. dot pat-
tern is clearly visible on screen of picture tube. 

3 — Adjust L104 to minimize the dot pattern. 

50% 

25.75MC 

NOT GREATER THAN 30% 

21.25C 

VIDEO SOUND 
CARRIER CARRIER 

IDEAL BANDPASS 559905 

HORIZONTAL OSCILLATOR ALIGNMENT 

If the Horizontal Hold control fails to maintain sync, 
the horizontal oscillator should be reset. To reset this 
screwdriver adjustment, set the horizontal hold control in 
the center of its range and sync the picture with the hori-
zontal A.F.C. adjustment screw. Check the hold control 
action on various channels and slier the screw adjustment 
as required to provide sync on all channels. 

DEFLECTION YOKE, 
ION TRAP AND FOCUS ADJUSTMENT 

Following is the proper procedure for adjusting the De-
flection Yoke, Ion Trap and Focus. 

The receiver should be turned on but not connected to 
an antenna. These steps should then be taken in the follow-
ing order: 

1 — The Deflection Yoke should be moved as far for-
ward as possible on the neck of the CRT. 

2 — The Brightness control should be turned to maxi-
mum (clockwise) and the Contrast control should be 
turned to minimum (counterclockwise). 

3 — The Ion Trap should be rotated and at the same time 
moved forward and backward to find the position 
which produces the brightest raster on screen. 

4 — The Deflection Yoke should be rotated so that the 
top and bottom edges of the raster are parallel to 
the top of the chassis. 

5 — The Brightness control should now be reduced ( ccw) 
to a point where the raster is slightly above normal 
brilliance. 

HEIGHT, WIDTH, LINEARITY, AND HORIZONTAL DRIVE 

To adjust the overall size and linearity of the picture 
it is almost mandatory that a test pattern transmitted from 
a local station be used. It should also be remembered that 
in areas where more than one station is being received, 
that pictures transmitted from different stations will vary 
slightly in size. The smallest transmitted picture should be 
made to fill the area outlined by the mask. 

1 — Starting with the HORIZONTAL DRIVE control 
(rear of chassis) in extreme counterclockwise posi-
tion, advance the control clockwise till the com-
pression near the center of the picture (a vertical 
bright bar) is eliminated. 

2 — The Width and Horizontal Linearity controls (rear of 
chassis) should be adjusted to give a picture that 
will fill the mask horizontally, with the minimum of 
stretching or compression. 

3 — The Height and Vertical Linearity controls (both 
rear of chassis)should then be adjusted for a linear 
picture that will fill the mask vertically. 

PICTURE TUBE HANDLING PRECAUTIONS 

The picture tube encloses o high  m and with the largo 
surface area of glass involved, the st eeeeee set up, parti-
cularly at the front rim of the tube, are considerable. An 
abnormal handling stress, accidental blow at a highly 
stressed rurfae*, or even o scratch on the surface of the 
tube could   it to implode or collapse with destructive 
violence. 

HIGH VOLTAGE WARNING 

Ope-ation of this receiver outside the cabinet or with covers 
removed involves o shock hazard from the receiver power 
supplies. Work on tine receiver should not be attempted by 
anyone who is not thoroughly familiar with the precautions 
necessary when working on high voltage •quipment. 
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MODEL 27C31 Ch. 1021-1 

CAPACITORS 

RESISTORS 
SYMB. 
NO. 

C 102 
C103 
C106 
C107 
C108 
C109 

C110 
C111 
C112 

C113 
C114 
C115 
C117 
C118 
CI 19 
C121 
C122 
Cl23 

PART 
NO. 

A194-160 
A556-238 
AI9148 
A20149 
A194-160 
A555-136-2 

A19109 
A19109 
A555-113-2 

A19163 
A20145 
A194-160 
AI9109 
A20145 
A20138 
A19216 
A190-125 
A555- I23 

DESCRIPTION 

Paper, .05 mid 600V :20% 
Ceramic, Tubular 1500 mmf 350V ± 10% 
Ceramic Single Disc 1500 nurif GMV 
Electrolytic 4 mfd 50V 
Paper, . 05 mfd 600V :20% 
Ceramic Tubular, 1000 mint 350V ±20% 
(Noninsul) NPO 

Ceramic Single Disc 5000 rnmf GMV 
Ceramic Single Disc 5000 mmf GMV 
Ceramic Tubular 47 rrirrif 500V 120% 
(Noninsul.) NPO 

Ceramic Shielded Dual Disc 5000 mint OMV 
Electrolytic 10 mid 250V 
Paper, 05 mfd 600V :20% 
Ceramic Single Disc 5000 mmf GMV 
Electrolytic 10 mfd 250V 
Electrolytic 1 mfd 50V 
Paper, .04 mfd 600V ±20% 
Mica. 120 mmf 500V ±10% 
Ceramic Tubular, 220 mint 500V ±20% 

C201 
C202 
C203 

C204 
C205 

C206 
C207 
C208 

C209 
C210 
C211 
C2I 2 
Cl 13 
C214 
C2I5 
C216 
C2I7 
C2I8 
C219 
C220 

A19163 
AI9148 
A556-118-2 

A19148 
A556-118-2 

A19109 
A19148 
A556-118-2 

A19163 
A190-143 
A194-155 
A194-21 
A194-146 
A194-156 
A190-137 
A190-133 
A194-156 
A194-162 
A194-162 
A197-160 

Ceramic Shielded Dual Disc 5000 mmf GMV 
Ceramic Single 1500 min( GMV 
Ceramic Tubular 100 mmf 500V .120% 

NPO 
Ceramic Single Disc 1500 rnmf GMV 
Ceramic Tubular 100 mint 500V : 20% 
;Insu!.) NPO 

Ceramic Single Disc 5000 mint GMV 
Ceramic Single Disc 1500 mint GMV 
Cerarmc Tubular 100 mmf 500V : 20% 

NPO 
Ceramic Shielded Dual Disc 5000 mite GMV 
Mica 680 mmf 500V : 10%, 
Paper, .01 mid 600V : 20'7. 
Paper, 1.0 mfd 100V :20% 
Paper, .002 fed 600V ±20% 
Paper, .02 mfd 600V z20% 
Mica 390 mmf 500V : 10% 
Mica 270 mmf 50V : 10% 
Paper, 02 mfd 600V -120% 
Paper, . 1 mid 600V 1;20'7. 
Paper, . 1 mfd 600V : 20% 
Molded Tubular . 05 infd 600V :20% 

C301 A19198 Ceramic Shielded Dual Disc . 01 mfd 500V 
GMV 

C303 A20173 Electrolytic 80 mfd 200V, 120 mfd 250V 
C304 A20172 Electrolytic 20-20-20-10 mfd 450V 
C305 A20169 Electrolytic 80 mfd 450V, 100 mfd 50V 
C306 A19109 Ceramic Single Disc 5000 mmf GMV 
C307 AI9109 Ceramic Single Disc .5000 mmf GMV 
C308 A19109 Ceramic Single Disc 5000 mmf GMV 
C309 A19109 Ceramic Single Disc 5000 mmf GMV 
C310 A19109 Ceramic Single Disc 5000 mmf GMV 
C311 A197-145 Molded Tubular .001 rnfd 600V ±20% 
C312 A192-163 Mica 4700 rnmf 500V : 10% 
C314 A194-162 Paper, . 1 mfd 600V ±20% 
C315 A194-162 Paper, . 1 mfd 600V : 20% 
C316 A194-155 Paper, .01 mfd 600V :20% 
C317 A194-151 Paper, . 005 mid 600V 1'20% 
C318 A194-151 Paper, . 005 mfd 600V :20% 
C3I9 A194-155 Paper, . 01 mfd 600V 120% 
C322 A20149 Electrolytic, 4 mfd 50V 
C323 A20145 Electrolytic 10 mfd 250V 
C326 A190-140 Mica 510 mmf 500V : 10% 
C327 A19109 Ceramic Single Disc 5000 mmf Grtly 

SYMB. PART 
NO. NO. 

C401 A197-146 
C402 A194-145 
C403 A194-145 
C404 A197-151 
C405 A194-160 
C406 A195-261 
C407 A190-139 
C408 A190-133 
C409 A190-143 
C410 A190-139 
C411 A197-115 
C412 A197-160 
C414 A19175-4 
C415 A197-160 
C416 A194-162 
C4I7 A20149 
C418 A190-139 
C4I9 A197-194 
C420 AI 9136 
C42I A194-146 
C422 A190-121 

DESCRIPTION 

Molded Tubular . 002 rnfd 600V 120% 
Paper, .001 mfd 600V :20% 
Paper, . 001 rrifd 600V ± 20% 
Molded Tubular, .005 mfd 600V ±20% 
Paper. .05 mfd 600V ± 20% 
Silver Mica 3900 inmf 500V ± 10% 
Mica 470 mmf 500V z-10% 
Mica 270 mmf 500V : 10% 
Mica, 680 nu« 500V ± 10% 
Mica 470 mint 560i/ : 10% 
Molded Tubular, .25 mfd 400V ±20% 
Molded Tubular . 05 mfd 600V 120% 
Ceramic 500 mint 30kv 
Molded Tubular .05 mfd 600V : 20% 

Paper, . 1 mfd 600V : 20% 
Electrolytic 4 mfd 50V 
Mica 470 mmf 500V : 10% 
Molded Tubular . 002 mfd 1000V 1.20% 
Mica, 220 mint 2500V ± 10% 
Paper, . 002 mfd 600V : 20% 
Mica 82 rnmf 500V ± 10% 

PART NO. DESCRIPTION 

PAI8155 Socket, Octal Molded 
PAI8210 Socket, Octal Molded w/Molded Saddle, Mica 

Filled Bakelite 

PAI8157 Socket, 9 Pin Wafer 

PA18170 Socket, 9 Pin Wafer 
PA 18147 Socket, 7 Pin Wafer 
PA18101 Socket, Speaker Plug 
PB 18205 Socket, H.V. Rectifier Assembly 

PE540-7 Terminal Strip AE 
PE540-19 Terminal Strip AEA 
PE540-34 Terminal Strip AAEA 
PE540-35 Terminal Strip AEAA 
PE540-44 Terminal Strip AAEAA 
PE540-67 Terminal Strip AAAEAA 
PA 18207 Socket, 9 Pin Molded w/Adapter Plate 
PA54661 Interlock Connector, Male 
PA 18177 or Dummy Plug Assembly, Male Octal (Color 
PAI8179 Socket) 
PA37111 Switch; 4P3T Rotary Wafer (Local-Dx-Phono) 

(Front) 

PA18174 Socket, Phono Jack 

PB55141-7 Anode Lead Assembly 
PC18160-10 Socket Kinescope 
PD5372 Shield H. V. Supply 

PE15373 Cover, H.V. Supply Shield 
PA5377 Shield, H. V. Socket 
PC541300 Front Tube Support (Upper) 
PB541301-1 Front Tube Support (Lower, Right) 

PB541301-2 Front Tube Support (Lower, Left) 
PC541303 Tube Strap Assembly 
PA541304 Tube Stop 
PA541328 Anode Lead Holder 
PA541310 Yoke Support Hold Down Bracket 
PA541309 Rubber Spacer 
PA541327 Phenolic Barrier 
PA541363 Tension Spring (CRT Front to Rear Support) 

CABINET REPAIR PARTS LIST 

CABINET 
SAFETY GLASS 
MASK 
BACK COVER 
SPEAKER #1 
SPEAKER #2 
KNOB-PHONO/DX-LOC.SW. 
KNOB-CHANNEL SELECTOR 
KNOB-VERNIER 
KNOB-ON-OFF-VOLUME 
KNOB-PICTURE CONTROL 
KNOB-AUXILIARY CONTROL 

MODEL 27C31 
CHASSIS 1021-1 

A60213 
A62457-18 
A62449 
A62450 
A58133 - 6" PM 
A58132 - 6" PM 
A39247-1 
A39242-1 
A39240-3 
A39241-1 
A39239-3 
A39246-1 

SYMB. PART 
NO. NO. 

R101 
R102 
R103 
R104 
R105 
R106 
R107 
R108 
R109 
R110 
RIII 
R112 
R113 
R1,14 
R115 
R116 
R117 
R118 
R119 
R120 
RI21 
R122 
RI23 

R124 
R125 
R126 
RI27 

A232-1137 
A23I-1213 
A231-1205 
A233- I165 

A231-2345 
A231-1185 
A23I-1197 
A231-1159 
A21134-12 
A231-1197 
A232-1:71 
A231-1123 
A231- I173 
A231-1149 
A233-1159 
A23I-1213 
A232-1135 
A231-1127 
A231-1161 
A231-11 65 
A233-1163 
A231-1161 
A231- 12I5 

A231- I187 
A231-1179 
A233-1165 
A231-1117 

DESCRIPTION 

Carbon 330 Ohm lw 210% 
Carbon 470K Ohm I/2w ± 10% 
Carbon, 220E ohm 1/2w ± 10% 
Carbon, 4700 ohm 2w ±10% 
Carbon 10 Megohm 1/2w 120% 
Carbon 33E Ohm 1/2w ± 107. 
Carbon 100K Ohm I/2w ± 10% 
Carbon 2700 Ohm 1/2w ± 10% 
Wirewound 1500 Ohm lOw ± 10% 
Carbon 100K Ohm 1/2w ± 10% 
Carbon 8200 Ohm lw 210% 
Carbon 82 Ohm 1/2w ± 10% 
Carbon 10K Ohm 1/2w 210% 
Carbon, 1000 ohm 1/2w ± 10% 
Carbon 2700 Ohm 2w ± 10% 
Carbon 470E Ohm 1/2w 110% 
Carbon 270 Ohm lw ± 10% 
Carbon 120 Ohm I/2w ± 10% 
Carbon 3300 Ohm 1/2w ± 10% 
Carbon 4700 Ohm 1/2w ± 10% 
Carbon 3900 Ohm 2w ± 10% 
Carbon, 3300 ohm 1/2w ± 10% 
Carbon, 560K ohm 1/2w ± I0% 
Carbon 39K Ohm 1/2w ± 10% 
Carbon, 18K ohm 1/2w ± I 0% 
Carbon, 4 700 ohm 2w ± 10% 
Carbon, 47 ohm I/2w ± 10% 

R201 
R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 
R210 
R211 
R212 
R213 
R214 
R215 
R216 
R217 
R218 
R2I9 
R220 
R221 
R222 
R223 
R224 
R225 
R226 
P22' 
R228 
R230 

A231-1165 
A231-1123 
A231-1137 
A231-1137 
A231-1171 
A231-1123 
A231-1137 
A231-1137 
A231-1165 
A231-1123 
A231-1137 
A231-1169 
A231-1133 
A231-1173 
A231-1137 
A232-1167 
A231-1159 
A231-1195 
A231- 119I 
A23 l-1185 
A231-1175 
A231- I229 
A231-1213 
A231-1231 
A231-1181 
A231-1171 
A231-1205 
A231- 122I 
A231-1177 

Carbon 4700 Ohm 1/2w ± 10% 
Carbon 82 Ohm 1/2w ± 10% 
Carbon 330 Ohm 1/2w ± 10% 
Carbon 330 Ohm 1/2w ± 10% 
Carbon 8200 Ohm 1/2w ± 10% 
Carbon 82 Ohm 1/2w ± 10% 
Carbon 330 Ohm 1/2w : 10% 
Carbon 330 Ohm 1/2w : 10% 
Carbon 4700 Ohm 1/2w ± 10% 
Carbon 82 Ohm 1/2w 1.10% 
Carbon 330 Ohm I/2w ± 10% 
Carbon 6800 Ohm 1/2w ± 10% 
Carbon 220 Ohm 1/2w ± 10% 
Carbon IOK Ohm 1/2w ± 10% 
Carbon 330 Ohm 1/2w ± 10% 
Carbon 5600 Ohm 1w 1.10% 
Carbon 2700 Ohm I/2w : 10,% 
Carbon 82E Ohm 1/2w ± 10% 
Carbon 56K Ohm 1,'2w ± 10% 
Carbon 33E Ohm 1/2w : 10% 
Carbon 12E Ohm 1/2w ± 10%, 
Carbon 2.2 Megohm I/2w : 10% 
Carbon 470K Ohm 1/2w -±10% 
Carbon 2.7 Megohm 1/2w ± 10% 
Carbon 22K Ohm 1/2w : 10% 
Carbon 8200 Ohm 1/2w ± 10% 
Carbon ', 7nK Ohm 1/2w ± 10% 
Carbon 1.0 Megohm 1/2w ± 10% 
Carbon, 15K ohm 1/2w ± 10% 

R301 
R302 
R303 
R304 
R305 
R306 
R307 
R308 
R309 
R310 
R311 
R315 
R316 
R3I7 
R318 
R319 
R320 
R321 
R322 
R323 
R324 
R325 
R327 
R328 

A21134-11 
A23151 
A23151 
A232-1159 
A232-1161 
A232-1159 
A231-1221 
A231-1181 
A232-1219 

A231- 12I3 
A231-1185 
A231-1175 
A231-1171 
A231- 118I 
A231- 117I 
A231-1171 
A231- 119I 
A231-1213 
A21134-17 
A231-1201 
A232-1201 
A231- I177 
A231-1213 
A231-1213 

Wirewound 300 Ohm 7w ± 10% 
Wirewound 1:2 Ohm lw ± 10% 
Wirewound 1.2 Ohm lw 
Carbon 2700 Ohm lw ± 10% 
Carbon 3300 Ohm lw 
Carbon 2700 Ohm lw ± 10% 
Carbon 1.0 Megohm 1/2w ± 10% 
Carbon 22K Ohm 1/2w ± 10% 
Carbon, 820E ohm 1/2w ± 10% 
Carbon 470K Ohm I/2w ± 10% 
Carbon 33E Ohm 1/2w ± 10% 
Carbon I2K Ohm 1/2w ± 10% 
Carbon 8200 Ohm 1/2w 110% 
Carbon 22K Ohm I/2w : 10% 
Carbon 8200 Ohm 1/2w : 10% 
Carbon 8200 Ohm 1/2w ± 10% 
Carbon 56K Ohm 1/2w : 10% 
Carbon 470K Ohm 1/2w ± 10% 
Wirewound 60 Ohm 15w ± 10% 
Carbon 150K Ohm 1/2w ± 10% 
Carbon 150K Ohm lw ± 10% 
Carbon 15E Ohm 1/2w t10% 
Carbon, 470E ohm 1/2w ±10% 
Carbon, 470K ohm 1/2w ± 10% 

SYMB. PART 
NO. NO. 

R401 A23I-1183 
R402 A231-1197 
R403 A231-1197 
R404 A231-1233 
R405 A231-1213 
R406 A23I-1155 
R407 A231-1169 
R408 A23I-1165 
R409 A231-1197 
R4I0 A23I-1213 
R4Il A231-1123 
R4 12 A231-1205 
R413 A233-1179 
R415 A233- 1I65 
R416 A231-1235 
R417 A231-1201 
R418 A231-1123 
R419 A2I134-19 
R420 A231-1221 
R42I A233-1181 
R423 A232- 120I 
R424 A232-1201 
R425 A232-1173 
R426 A23162 
R428 A233-1165 
R429 A231- 117I 

DESCRIPTION 

Carbon 27K Ohm I/2w ± 10% 
Carbon 100K Ohm 1/2w-±10% 
Carbon 100K Ohm 1/2w ± 10% 
Carbon 3.3 Megohm 1/2w ± 10% 
Carbon 4700K Ohm I/2w ± 10% 
Carbon, 1800 ohm 1/2w ± Ice. 
Carbon 6800 Ohm 1/2w ± 10% 
Carbon 4700 Ohm 1/2w ± 10% 
Carbon 100K Ohm 1/2w ± 10% 
Carbon 470K Ohm 1/2w ± 10% 
Carbon 82 Ohm 1/2w ± 10% 
Carbon, 220K ohm 1/2w ±10% 
Carbon 18K Ohm 2w ± 10% 
Carbon 4700 Ohm 2w ± 10% 
Carbon 3.9 Megohm 1/2w ± 10% 
Carbon 150E Ohm 1/2w ± 10% 
Carbon 82 Ohm 1/2w ± 10% 
Wirewound 180 Ohm 5w ± 10% 
Carbon 1.0 Megohm I/2w ± 10% 
Carbon 22K Ohm 2w ± 10% 
Carbon I50K Ohm lw ± 10% 
Carbon 150K Ohm lw ± 10% 
Carbon 10K Ohm lw ± 10% 
Carbon 2.4 Ohm 1/2w ± 10% 
Carbon 4700 Ohm 2w ± 10% 
Carbon 8200 Ohm 1/2w ± 10% 

L101 PA28286 Coil Audio IF 
L102 PC28255-2 l Coil, Peaking (white) 

L103 PC28255-8 Coil Peaking (Brown) 
L104 PA28286 Coil (4.5 mc. Trap) 
L105 PC28255-1 Coll Peaking (Red) 

L106 PC28255-1 Coil Peaking (Red) 

L107 PC28255-II Coil Peaking (Blue and White) 
L201 PB3392 Coil Piz IF 
L201 PB28339 Coil IF w/Trap 
L202 PB28320 Coil Pix IF w/Trap 
L203 PB3392 Coil Pix IF 
L204 PA28253 Coil RF Choke 

L205 PB3392 Coil Piz IF 
L206 PB28321 Coil, Video Detector Peaking Coil 

Assembly 
L30 I PB1406 Coll Filter Choke 

L302 PA28276 Coil Filament Choke 
L303 PA28276 Coil Filament Choke 

L304 PA28276, Coil Filament Choke 
L305 PA28276 Coil Filament Choke 

L306 PC28326 Deflection Yoke (Cosine Wound-
Ferrite Core) 

L401 PA28263 Coil Horizontal Frequency Control 

L402 PA283I8 Coil Width Control 
L403 PB28327 Coil Horizontal Linearity 

SYMB. 
NO. 

7 102 

T201 

T202 
T202 

T301 
T401 

PART 
NO. DESCRIPTION 

PB120 1 or PB1202 Transformer Ratio Detector 
PB10106-2 Transformer Vertical Blocking 

Oscillator 

PC 10115-6 Transformer Vertical Output 
PC10154-1 Transformer Vertical Output 

PC 10151 Transformer Power 
PC 10155 Transformer Horizontal Output 

SYMB. PART 
NO. NO. 

PIOIA,13 . PA24136 

P201 PA24134 
P301 PA24I46 

P302 PA24111 
P303 PA241I2 

P401 PA24 137 
P402 PA24I38 

DESCRIPTION 

Control Volume Contrast 250K-5K 
(Dual Front) 

Control Brightness 100K (Front) 
Control Vertical Hold 2 Megohm 

(Front) 
Height 5 Megohm (Rear) 
Control Vertical Linearity I Meg. 

(Rear) 

Control Horizontal Hold 5K (Front) 

Control Horizontal Drive 250K (Rear) 

© John T. Rider 



VIDEO 
CARRIER 

R- F OSCILLATOR 

11 all channels are not within range of FINE TUNING 
control, adjust two screws located in front of r-f tuner unit 
for adjustment of either low or high band. CAUTION: Do not 
touch adjustments on top of r-f tuner unit, other than con-
verter plate coil, L405, during IF Alignment. 

HORIZONTAL OSCILLATOR ALIGNMENT 

If the Horizontal Hold control fails to maintain sync, 
the horizontal oscillator should be reset. To reset this 
screwdriver adjustment, set the horizontal hold control in 
the center of its range and sync the picture with the hori-
zontal A.F.C. adjustment screw. Check the hold control 

action on various channels and alter the screw adjustment 
as required to provide sync on all channels. 

DEFLECTION YOKE, ION TRAP AND FOCUS ADJUSTMENT 

Following is the proper procedure for adjusting the De-
flection Yoke, Ion Trap and Focus. 

The Receiver should be turned on but not connected to 

an antenna. These steps should then be taken in the fol-

lowing order: 

1 — The Deflection Yoke should be moved as far for-
ward as possible on the neck of the CRT. 

2 — The Brightness control should be turned to maxi-
mum (clockwise) and the Contrast control should 
be turned to minimum (counterclockwise). 

3 — The Ion Trap should be rotated and at the same 
time moved forward and backward to find the posi-
tion which produces the brightest raster on screen. 

4 — The Deflection Yoke should be rotated so that 
the top and bottom edges of the raster are parallel 
to the top of the chassis. 

5 — The .Brightness control should now be reduced 
(cew) to a point where the raster is slightly above 

normal brilliance. 

6 — With Brightness and Contrast contreels at normal 
positions, adjust the Focus control (rear of 
chassis) for well-defined scanning lines. 

HEIGHT, WIDTH AND LINEARITY 

To adjust the overall size and linearity of the picture 
it is almost mandatory that a test pattern transmitted from a 
local station be used. It should also be remembered that in 

arras where more than one station is being received, that 
pictures transmitted from different stations will vary slight-
ly in size. The smallest transmitted picture should be made 

to fill the area outlined by the mask. 

NOT GREATER THAN SO% 

21.25K 

SOUND 
CARRIER 

IDEAL BANDPASS 

The Width control (rear of H.V. cage) shotild be ad-

justed to give a picture that will fill the mask horizontally. 

The Height and Vertical Linearity controls ( both 
rear of chassis) should then be adjusted for a linear picture 
that will fill the mask vertically. 

TELEVISION ALIGNMENT PROCEDURE, UHF 

Alignment of the UHF Tuner is a simple procedure 
since its bandpass is essentially predetermined by the fixed 
characteristics of original component design, physical lay-
out and associated circuitry. Except as stated otherwise in 
this procedure, band-pass is not subject to serious change 
during alignment, however, replacement of any component 
within the R-F or I-F circuits may disturb the band-pass 
characteristics. Accordingly, whenever parts within these 
circuits are replaced, electrical and physical specifica-
tions of the original components must be duplicated as 
closely as possible. Wires, parts and other accessories 
must be replaced in their former positions. 

Complicated or specially designed test equipment is 
not required for practical alignment of the UHF Tuner. In-
struments used for testing VHF sets are usually satisfac-
tory. However, the following instruments are needed; 

1 — VHF signal generator with AM output and a sweep 
modulation of at least 12 megacycles. 

2 — Oscilloscope or vacuum tube volt-ohmmeter for 
measurement of the relative signal. 

3 — An operating VHF television set. (The latter is 
suggested as a practical amplifier for raising the 
output signal of the converter to a level which 
permits convenient observation.) 

The UHF Tuner to be tested should be connected to 
the VHF television set in the usual manner. The oscillo-
scope or VTVM should then be connected to the TV set at a 
point which permits satisfactory observation of the relative 
intensity and character of the AM (or sweep-modulated) 
signal introduced into the tuner. 

The procedure for alignment consists of the following 
steps in the suggested sequence given: 

1 — Positioning of the oscillator for proper band 
coverage. 

2 — Alignment of R-F- circuits for maximum effectiveness. 

OSCILLATOR ADJUSTMENT 

1 — Adjust UHF channel tuning control to extreme 
counter-clockwise position. 

2 — Feed a 465-megacycle AM signal UHF Tuner 

antenna terminals through a resistive matching net-
work. The input impedance of the tuner is 300 ohms 
b.alanced. Adjust oscillator trimmer (C3) for maxi-
mum signal. (Use non-metallic alignment tool.) 
(When using a VHF signal generator, a fundamental 
of 93 megacycles may be employed to produce the 
5th harmonic energy of 465 megacycles.) 

3 — Adjust VHF channel to extreme clockwise position. 
4 — Set signal generator for a 900-megacycle output 

(5th harmonic of 180 megacycles). Carefully spread 
or pinch together the legs of the oscillator end-in-
ductor (L3) for a maximum signal. 

— Repeat above steps until no rurther improvement in 
signal is apparent. (The oscillator alignment 
figures of 465 and 900 megacycles are only ap-
proximate, and may not fall precisely at the maxi-
mum dial settings; however, in every case the 
oscillator must be aligned so that both frequencies 
can be tuned by normal manipulation of the dial.) 

R.F. ALIGNMENT 
1 — Adjust UHF channel tune control to extreme 

counter-clockwise position. 
2 — Feed at 465-megacycle. signal into the converter 

antenna terminals (as indicated above for 
oscillator alignment). 

3 — Adjust R-F trimmers (C1 & C2) for maximum signal. 
4 — Readjust tuning control to extreme clockwise posi-

tion. 
5 — Set signal generator for 900-megacycle output. 
6 — Adjust end-inductors (Li & L2) for maximum signal. 
7 — Repeat above steps until no further improvement 

in signal is apparent. 

PICTURE TUBE HANDLING PRECAUTIONS 

The picture tube encloses a high vacuum and with the 
large surface area of glass involved, the Stresses set 
up, particularly at the front rim of the tube, are con-
siderable. An abnormal handling stress, accidental blow 
at a highly stressed surface, or even a scratch on the 
surface of the tube could cause it to implode or collapse 
with destructive violence. 

John I. Rider MODELS 22C38, C48, C48B, C58, C68, C68B, M28, M38, T28, T28B, Ch. 821-10 
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The safety glass of this receiver is removable so 
that the face of the picture tube may be cleaned. To ac-
complish this remove power cord from wall socket. Remove 
the upper and side strips that hold the safety glass in 
place by removing the three screws which secure each of 
the strips, supporting the safety glass so that it does not 
fall forward. Remove the safety glass by tilting it forward 
and lifting it out of the slot found in the top edge of the 
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TUBE Ei TRIMMER LOCATION 

1027 CHASSIS 

ADJUSTMENT OF ANTI-PINCUSHION MAGNETS 

T301 

1- ADJUST THE HORIZONTAL CENTERING AND HORIZONTAL SIZE CONTROLS SO 

THAT THE ONE EDGE OF RASTER MAY BE SEEN. 

2- IF EDGE OF RASTER IS BOWED, LOOSEN THE SCREW RETAINING THE ANTI- PIN-

CUSHION MAGNET WHICH IS MOUNTED ON THE TIE- ROD BRACING THE PICTURE 
TUBE (ON THE SIDE WHICH SHOWS BOWING) SUFFICIENTLY TO ADJUST THE MAG-

NET BRACKET. 

3- ADJUST THE MAGNET SPACING AND ROTATION, TO OBTAIN A STRAIGHT RASTER 

EDGE. TIGHTEN THE RETAINING SCREW. 

4- REPEAT ( 1), (2), AND ( 3) FOR OPPOSITE EDGE OF RASTER. 
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CHANNEL TUNING 

.control panel. Be careful not to scratch or strike the sur-
face of the picture tube with any object. Carefully clean 
face of picture tube and the inside surface of the safety 
glass with a soft, clean, dry cloth. DO NOT ATTEMPT TO 
REMOVE THE PICTURE TUBE MASK. Reassemble by in-
serting lower edge of glass in slot. Replace upper and side 
strips and tighten the screws securely. 

MODEL 27C31, Ch. 1021-1 
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CHASSIS 821-10 
CONTROLS 

SCHEM. 
LOC. CHASSIS• PART NO. DESCRIPTION 

C100 PE190-133 Mica, 2 70mmf 500V ± 10% 
C101 PA1914 7 Ceramic, Shielded Dual 

Disc, 150 °mua GMV 
C102 PE556-234 Ceramic Tubular, 680mrnf 

350V ± 10% (Inaul.) 
PE190-133 Mica, 2 70mmf 500V ± 10% 
PE190-133 Mica, 270mmf 500V ± 10% 
PA19148 Ceramic, Single Disc 

1500mrnf GMV 
C106 PA20138 Electrolytic, lmfd 50V 
C107 PP19163 Ceramic, Shielded Dual 

Disc 5000mrnf GMV 
PEI90-140 Mica, 510mmf 500V ± 10% 
PE190-107 Mica, 22mmf 500V ± 107, 
PE555-101 Ceramic Tubular lOrnmf. 

500V ±20% (Unins.) 
C111 PE555-13 6 Ceramic Tubular 1000mnd 

350V ±207, (Unins.) 
C112 PE194-A160 Paper, .05mfd 600V ±20% 
C113 Ceramic Tubular, 82 Ornmf 

350V ± 107. (Unins.) 
PE555-100 Ceramic Tubular, 5nunf 

500V ±20% (Unins.) 
PE555-113-2 Ceramic Tubular, 4 7mmf 

500V ±20% NPO (Urane.) 
PEI97-160 Paper, Molded Tubular 

.05mfd 600V ±20% 
C117 PE194-A151 Paper, . 005infd 600V ±207. 
C118 PA1914 8 Ceramic Single Disc 

I 500mrnf GMV 
C119 PE556-236 Ceramic Tubular, 100Ornmf 

350V ± 107. ( Insul.) 
PE194-Al 60 Paper, . 05mfd 600V ±207. 
PA2 01 81 Electrolytic, Imfd 100V 
PEI 94-156 Paper, .02mfd 600V ±207. 
PE194-A160 Paper, . 05mfd 600V ±207. 
PEI94-A145 Paper, . 001mfd 600V ±207. 
PE194-A151 Paper, . 005mfd 600V ±207. 
PA20175 Electrolytic, 10-10mfd 450V 

10Ornfd 50V 
PE555-100 Ceramic, 5.0mmf 500V 

±207. ( Uninsul.) 
PA201 82 Electrolytic, 50mfd, 25V 
PE194-A64 Paper, .0 5,mfd 200V ± 207. 
PE194-A145 Paper, .001mfd 600V ±20% 
PE556-23g Ceramic Tubular, 1500nunf, 

350V, ± 107. (maul.) 

C202 PA 19109 Ceramic, Single Disc 
5000mmfGMV 

PA20144 Electrolytic, 
40-40-20- 20-mid 450V 

PA19109 Ceramic, Single Disc 
500Orrunf GMV 

PA1 9109 Ceramic, Single Disc 
5000mmf GMV 

PAI9109 Ceramic, Single Disc 
5 000mmf GMV 

PE 194-A156 Paper, . 02mfd 600V ±20% 
PE190-13 7 Mica, 390mmf 500V ± 10% 
PE190-133 Mica, 27Orrunf 500V ± 107. 
PEI 94-A155 Paper, . 01 mfd 600V ±20% 
PE194-A155 Paper, . 01mfd 600V ±207, 
PE192-163 Mica, 4 70Orrunf 500V ± 107. 
PE194-A159 Paper, .035infd 600V t207. 
PEI 94-A156 Paper, . 02mfd 600V ±20% 
PE194-A160 Paper, .05mfd 600V ±20% 
PA20174 Electrolytic, 5mfd 350V 

(Non-Polarized) 
PA20130 Electrolytic, 10 °rad 25V 
PE194-A160 Paper, .05mfd 600V ±20% 
P E 194-A160 Paper, .05mfd 600V ±20% 
PEI 94-A160 Paper, .05mfd 600V ±20% 
PE 194-A 151 Paper, . 005 mfd 600V 

±207. 
C222 PEI 94-A151 Paper, .005mfd 600V 

±207. 
C223 PE194-A155 Paper, .01mfd 60 OV ± 207. 
C227 PA19109 Ceramic Single Disc, 

500 Ommf, GAfV 
PE194-A145 Paper, . 001mfd 600V ± 20% 
PEI 94-A145 Paper, .001mfd 60 OV ±207. 
PEI 97-151 Paper, Molded Tubular 

.005mfd 600V ±20% 
C303 PE197-151 Paper, Molded Tubular 

.005mfd 600V ±20% 

SERVICE DATA ON 
CBS - COLUMBIA 

TELEVISION RECEIVERS 

800 SERIES CAPACITORS 

C103 
C104 
C105 

C108 
C109 
C110 

C114 

C115 

C116 

C120 
C12I 
CI22 
C123 
C124 
C125 
C126 

C12 8 

C129 
C13 1 
CI32 
C 133 

C201 

C203 

C204 

C205 

C206 

C207 
C208 
C209 
C2I0 
C211 
C212 
C2 13 
C214 
C215 
C216 

C2 17 
C21 8 
C219 
C220 
C221 

C300 
C301 
C302 

PP19201 

SCHEM. 
LOC. CHASSIS• PART NO. DESCRIPTION 

C304 PE194-A160 Paper, . 05mfd 60 OV ± 207. 
C305 PE195-261 Mica, Silver, 3 900mmf 

500V ±57. 
C306 PE190-137 Mica, 390mmf 500V ±10% 
C307 PE190-133 Mica, 270mnd 500V ± 107. 
C308 PE190-137 Mica, 390mmf 500V ± 107. 
C309 PA1772 Trimmer, 25-280nunf 
C310 PA2013 7 Electrolytic. lOmfd 25V 

PP 19145 Mica, 5rnmf 250 OV ±20% 
C312 PE197-160 Paper, Molded Tubular 

.05mfd 600V ±20% 
C313 PP19146 Mice, lOmmf 2500V ±207. 
C314 PE197-160 Paper, Molded Tubular 

.05mfd 600V ±29% 
C3I5 PA 1998-3 Ceramic, 50Ornmf 20kv 
C316 PE197-162 Paper, Molded Tubular 

.1mfd 600V ±207. 
C3I7 PA2014 7 Electrolytic 25mfd I2V 
C318 PP19180 Mica, 220mmf 1000V ± 107. 
C320 PE190-133 Mica, 2 70mmf 500V ± 107. 
C324 PP19217 Mica, lOrnmf 1300V ± 107. 
C325 PP19218 

800 SERIES RESISTORS 
SCHEM. 
LOC. CHASSIS' PART NO. 

R100 
R101 
R102 
R103 
R104 
R105 
RIO 6 
R107 
R108 
R109 
R110 
R111 
R112 
R113 
R114 
RI15 
R116 
R117 
R118 
RI19 
RI20 
R121 
R122 
R123 
R124 
R125 
RI26 
R127 
RI2 8 
RI29 
R130 
R131 
R133 
R134 
R135 
R139 
R140 
R200 
R201 
R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 
R210 
R211 
R212 
R213 
R214 
R215 
R2I6 
R217 
R2I8 
R219 
R220 
R221 
R222 
R225 
R226 
R227 
R228 
R229 
R230 
R 231 
R232 
R233 

PE231-115 9 
PE213-1117 
PE23I-113 7 
PE2 31-1179 
PE231-11I7 
PE23 14123 
PE23 l-1167 
PE231-1133 
PE23 l-1133 
PE23I-112 9 
PE23 1-1197 
PE231-1177 

PE231-1165 
PE2314133 
PE231-1165 
PE232-1161 
PE231-1221 
PE231-1131 

PE233-74 
PE233-1179 
PE23 1-1173 
PE23 l-1197 
PE23I-1197 
PE231-1155 
PE231-118 9 
PE23 l-1245 
PE23I-1213 
PE231-1213 
PE232-113 7 
PC21134-4 
PE231-1221 
PE23 l-1195 
PE2 31-1239 
PE23 1-1215 
PE23 l-1187 
PE23151 
PC21134-22 
PE231-1183 
PE231-1175 
PE231-1193 
PE231-1213 
PE231-I22 9 
PE231-122 9 
PE232-118I 
PE231-1221 
PE231-1171 
PE23 l-1181 
PE231-122 1 
PE231-115 9 
PE23 l-1163 
PE23 l-1163 
PE231-120 7 
PE23I-1169 
PE232-127 
PE231-1189 
PE231-1213 
PE231-122 5 
PE231-1155 
PE233-1161 
PE233-1161 
PE232-1209 
PE23 1-1185 
PE231-120 7 
PE231-1221 
PE231-1181 
PE231-1181 
PE231-1171 

DESCRIPTION 

Carbon, 2 700 Ohm 1/2W ± 107. 
Carbon, 47 Ohm 1/2W ± 107. 
Carbon, 330 Ohm 1/2W ± 107. 
Carbon, 18k Ohm I/2W ± 107. 
Carbon, 47 Ohm I/2W ± 10% 
Carbon, 82 Ohm 1/2W ± 107. 
Carbon, 5600 Ohm 1/2W ± 107. 
Carbon, 220 Ohm 1/2W ± 107. 
Carbon, 220 Ohm 1/2W ± 10% 
Carbon, 150 Ohm 1/2W ± 107. 
Carbon, 100k Ohm 1/2W ± 107. 
Carbon, 15k Ohm 1/2W ± 10% 

Carbon, 4700 Ohm 1/2W ± 107. 
Carbon, 220 Ohm I/2W ± 107. 
Carbon, 4 700 Ohm 1/2W ± 107. 
Carbon, 3300 Ohm 1W ± 10% 
Carbon, 1.0 Megohm 1/2W ± 10% 
Carbon, 180 Ohm 1/2W ± 107. 

Carbon, Ilk Ohm 2W 15% 
Carbon, 18k Ohm 2W ± 10% 
Carbon, 10k Ohm 1/2W ± 107. 
Carbon, 100k Ohm 1/2W ± 107. 
Carbon, 100k Ohm I/2W ± 107. 
Carbon, 1800 Ohm 1/2W ± 107. 
Carbon, 47k Ohm 1/2W ± 107. 
Carbon, 10 Megohm 1/2W ± 1 0% 
Carbon, 4 70k Ohm 1/2W ± 107. 
Carbon, 4 70k Ohm 1/2W ± 10% 
Carbon, 330 Ohm 1W ± 10% 
Wirewound.3250 Ohm 7W ± 107. 
Carbon, 1.0 Megohm 1/2W ± 107. 
Carbon, 82k Ohm 1/2W ± 10% 
Carbon, 5.6 Megohm 1/2W ± 10% 
Carbon, 560k Ohm 1/2W .1107. 
Carbon, 39k Ohm, 1/2W ± 107. 
Wirewound, 1.2 Ohm 1W ± 107. 
Wirewound, 80 Ohm 15W ± 107. 
Carbon, 27k Ohm I/2W ± 107. 
Carbon, 12k Ohm 1/2W -1107. 
Carbon, 68k Ohm-1/2W ± 107. 
Carbon, 470k Ohm 1/2W ± 107. 
Carbon, 2.2 Megohm 1/2W ± 107. 
Carbon, 2.2 Megohm 1/2W ± 10% 
Carbon, 22k Ohm 1W ± 107. 
Carbon, 1.0 Megohm I / 2W ± 10% 
Carbon, 8200 Ohm 1/2W ± 10% 
Carbon, 22k Ohm 1/2W ± 10% 
Carbon, 1.0 Megohm 1/2W ±I 0% 
Carbon, 2700 Ohm I/2W ± 107. 
Carbon, 3900 Ohio 1/2W ± 10% 
Carbon, 3900 Ohm 1/2W ± 10% 
Carbon, 270k Ohm 1/2W ±10% 
Carbon, 6800 Ohm I/2W ± 107. 
Carbon, 1.8 Megohm 1W ±5% 
Carbon, 47k Ohm I/2W ± 107. 
Carbon, 470k Ohm 1/2W ± 107. 
Carbon, 1.5 Megohm 1/2W ± 107. 
Carbon, 1800 Ohm 1/2W ± 107. 
Carbon, 330 0 Ohm 2W ± 107. 
Carbon, 3300 Ohm 2W ± 107. 
Carbon, 330k Ohm IW ± 10% 
Carbon, 33k Ohm 1/2W ± 107. 
Carbon, 270k Ohm 1/2W ±10% 
Carbon, 1.0 Megohm 1/2W ± 107. 
Carbon, 22k Ohm I/2W ± 107. 
Carbon, 22k Ohm 1/2W ± 107. 
Carbon, 8200 Ohm 1/2W ± 107. 

SCHEM. 
LOC. CHASSIS* PART NO. 

R234 
R23 6 
R238 
R300 
R301 
R302 
R303 
R304 
R305 
R306 
R307 
R308 
R309 
R3I0 
R311 
R312 
R313 
R314 
R315 
R3I6 

R3 18 
R3 19 
R320 
R32 1 
R322 
R323 
R325 

PE23 l-1189 
PE232-1205 
PE233-1169 
PC21134-16 
PE233-1165 
PE233-1169 
PE231-1197 
PE23I-1197 
PE23 1-1213 
PE231-1233 
PE232-1181 
PE231-1167 
PE231-1155 
PE231-1205 
PE231-12 13 
PE231-119 7 
PE23 1-1123 
PE233-1133 
PE2 3163 
PE233-232I 

PE232-1217 
PE231-1117 
PE233-1165 
PE233-1163 
PE233-1169 
PE233-1169 
PE232-1217 

DESCRIPTION 

Carbon, 47k Ohm 1/2W ± 107. 
Carbon, 220k Ohm, 1W ± 107. 
Carbon, 6800 Ohm 2W ± 107. 
Wirewound, 2250 Ohm 15W ± 10% 
Carbon, 4 700 Ohm 2W ± 107. 
Carbon, 6800 Ohm 2W ± 107. 
Carbon, 100k Ohm 1/2W ± 107. 
Carbon, 100k Ohm 1/2W ± 107. 
Carbon, 470k Ohm 1/2W ±10% 
Carbon, 3.3 Megohm 1/2W ± 107. 
Carbon, 22k Ohm IW ± 107. 
Carbon, 5600 Ohm 1/2W ± 107. 
Carbon, 1800 Ohm 1/2W ± 107. 
Carbon, 220k Ohm 1/2W ± 107. 
Carbon, 4 70k Ohm 1/2W ± 107. 
Carbon, 100k Ohm 1/2W ± 10% 
Carbon, 82 Ohm 1/2W ± 107. 
Carbon, 220 Ohm 2W ± 107. 
Carbon, 0.51 Ohm 1/2W ± 107. 
Carbon, 1.0 Megohm 2W ± 10% 
(Allen Bradley) 

Carbon, 680 Ohm 1W ± 107. 
Carbon, 47 Ohm 1/2W ± 107. 
Carbon, 4700 Ohm 2W ± 107. 
Carbon, 3900 Ohm 2W ± 10% 
Carbon, 6800 Ohm 2W ± 107. 
Carbon, 6800 Ohm 2W ±10% 
Carbon, 680k Ohm 1W ± 107. 

CHOKES 8. COILS 

SCHEM. 
LOC. CHASSIS' PART NO. DESCRIPTION 

L101 A3392 Coll, Pi: IF 
L102 A28253 Choke, RF 
L103 A3392 Coil, Pix IF 
L104 A3392 Coil, Pi: IF 
L105 A28253 Choke, RF 
L106 A28255-2 Coil, Peaking (White) 
LIO 7 A28255-1 Coll, Peaking (Red) 
L108 A28255-2 Coi!, Peaking (White) 
L109 A28255-1 Coil, Peaking (Red) 
LII0 A28286 Coil, 4.5 MC Trap 
L111 A28255- I Coil, Peaking (Red) 
L112 A28255-4 Coil, Peaking ( Green) 
L113 A28286 Coil, 4.5 MC Audio 

Takeoff 
L114 A28314 Colt 21.25 MC IF Trap 
L200 Al4 0 6 Coil, Filter Choke 
L20 1 A28276 Choke, Filament 
L202 A2 82 76 Choke, Filament 
L203 A28330 Coll, Deflection Yoke 
L300 A28263 Coil, Horiz. Freq. Control 
L301 A28318-1 Coil, Width Control 
L.302 A28292 Coil, Horiz. Linearity 

A28331 Deflection Yoke Cover 
w/Centering Device 

TRANSFORMERS 

SCHEM. 
LOC. CHASSIS' PART NO. 

T100 

T200 
T20 1 
T2 02 

T300 

A1201 or 
1202 

A10109 
A10106 
A10152 
A1013 6 or 
A1013 7 

ON -OFF -VOLUME 

PICTURE CONTROL 

DESCRIPTION 

Ratio Detector 

Power 
Vertical Oscillator 
Vertical Output 

Horizontal Output 

SCHEM. 
LOC. CHASSIS' PART NO. 

P100 

P200 
P201 
P202 

P204 
P205 
P206 

A2414 2 

A24 112 
A2411I 
A24114 

A24 110 
A2414 1 
A24112 

DESCRIPTION 

Contrast-Volume, 
5K-250K ohm 

Vertical Hold, 1.0 Megohm 
Vertical Size, 5.0 Megohm 
Vertical Linearity, 
3K ohm Wirewound 

Brightness, 100K ohm 
Horizontal Hold, 5K ofrn 
Focus Control, 1.0 Megohm 

'Used on all chassie unless otherwise specified in this column 
specified, the part is used only on the chassie indicated. 

MISC. CHASSIS ACCESS. es PARTS - ALL CHASSIS 

PART NO. 
A65 100K 
A5355 
A5356 
A54609 
A5410 59 
A541242 
A540-62 
A540-67 
A54 0-44 
A540-19 
A540-34 
A18155 
Al 8210 
A18173 
Al 81 71 
AI815 7 
AI8147 
A18101 
A541131 
AS 62-6 
A562-3 
A54618-1 
A3206 
A54134 1 
A54133 6 
A541335 
A54 1251 
A541248-1 
A54124 8-2 
A541000 
A54124 6 
A54 12504 
A541250-2 
A541243 
A541249 
A54 1254 
A541261-1 

A541261-2 

A541102-6 

DESCRIPTION 
Chase in 
Shield, H.V. Supply 
Cover, H.V. Supply Shield 
Bracket, Horiz. Freq. Control Coil 
Brac ket, Interlock 
Grounding Spring CRT Coating 
Terminal Strip, AAEAAAEAA 
Terminal Strip, AAAEAA 
Terminal Strip, AAEAA 
Terminal Strip, AEA 
Terminal Strip, AAEA 
Socket, Octal Moulded 
Socket, Octal Moulded Bakelite Saddle 
Socket, 9 Pin Moulded 
Socket, 9 Pin Moulded No Saddle 
Socket, 9 Pin Wafer 
Socket, 7 Pin Wafer 
Socket, Speaker-Plug 
Socket. H.V. ConcL 
Capacitor Clips; 1-3/8 
Capacitor Clips; 3/4 
Tube Shield 
Ion Trap 
Anode Lead Holder 
Tuner, Less Tubes (VHF) 
Tuner,(Less Tubes (UHF) 
Bracket, Interlock 
Bracket, CRT Rear Support ( Left) 
Bracket, CRT Rear Support ( Right) 
CRT Rubber Grommet 
Bracket, Yoke Hood and CRT Grommet 
Bracket, Yoke Hood Support ( Left) 
Bracket, Yoke Hood Support (Right) 
Bracket, CRT Front Support and Stop 
Bracket. Tie Rod 
CRT Strap Assembly 
Rubber Cushion (CRT Front Support and 
Stop Bkt.) 

Rubber Cushion (CRT Front Support and 
Stop Bkt.) 

Rubber Cushion (CRT Sirop) 

- CAS-CoeaAnéra , 

, ----, 

e, 0 ? Io! e i e 
Note: FOCUS CONTROL located in place of TV AM PHONO knob on 

straight Television Receivers. 
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TELEVISION ALIGNMENT PROCEDURE 

Aligning a television receiver is an exacting pro-
cedure and involves the use of bench space, test equip-
ment and skilled personnel at the service shop, as well as 
the cost of making two trips to the customer's home. Be-
fore deciding that the chassis must be pulled and aligned 
at the shop, the serviceman should check these very 
common sources of trouble: 

1 — The antenna and installation. 

2 — Front panel and rear chassis controls, including 
picutre tube adjustments. 

3 — Reception on all available channels. 

4 — Tube failures. Substitute from your kit of known 
good replacements. 

5 — Visual inspection of underside of chassis for 
obvious faults, such as loose connections, etc. 

TEST EQUIPMENT REQUIRED FOR ALIGNMENT 

The equipment specified below is desirable, but in 
cases where this equipment is not available, it is possible 
to align the receiver by use of a 20 to 30 mc. modulated 
r-f signal generator, using the picture and speaker as in-
dication of alignment. 

1 — Signal Generator with an output variable between 
100 and 100,000 microvolts, and crystal con-
trolled or crystal-calibrated at the following 
frequencies: 

a— 4.5 megacycles 

b— 22.8 megacycles 

c— 25.4 megacycles 

d— 21.25 megacycles 

2 — DC Vacuum Tube Voltmeter with 5 volt and 10 
volt scales. 

3 — A pair of balanced (± 1%) 100K carbon resistors. 

TEST EQUIPMENT 

REQUIRED FOR SWEEP ALIGNMEIYT CHECK 

1 — R-F sweep generator with frequencies ranging 
from 40 to 220 megacycles, having sweep width 
of approximately 10 megacycles, and having ad-
justable output to approximately 0.1 volt. 

2 — Crystal-controlled or crystal-calibrated markers 
for the picture and sound carriers of each c hannel. 

3 — Cathode Ray Oscilloscope with good low fre-
quency response. 

CAUTION: THE SECOND ANODE LEAD TO THE PIC-
TURE TUBE HAS A HIGH POTENTIAL. DURING THIS 
ALIGNMENT IT IS ADVISABLE TO REMOVE THE HORI-
ZONTAL OUTPUT TUBE FROM ITS SOCKET, THUS 
ELIMINATING THIS HIGH VOLTAGE HAZARD. 

I.F. ALIGNMENT PROCEDURE 

1 — Connect "high" lead of signal generator to the 

test point located on the top of the RF tuner 
unit (Refer to the R-F tuner location diagram 
located on inside of cabinet). Connect ground to 

chassis. 

2 — Connect DC VTVM lead (through 10E isolating 
resistor) to 4.7K diode load resistor (R113): 
ground to chassis. Set VTVM to 5 volt scale, 
negative polarity. 

3 — Set I.F. generator to 25.4 megacycles with suf-
ficient output to read approximately 3 volts on 
the VTVM. 

4 — Carefully adjust L101 and L104 (see tube and 
tuner location) for maximum deflection on VTVM. 
Adjust sweep generator output to keep meter 
reading approximately 3 volts. 

5 — Set I.F. signal generator to 22.8 megacycles with 
sufficient output to read approximately 3 volts 
on the VTVM. 

6 — Carefully adjust L404, L103 (see tube and tuner 
location) for maximum deflection on VTVM. Ad-
just signal generator output to keep meter read-
ing approximately 3 volts. 

7 — Set I.F. signal generator to 21.25 megacycles, 
set VTVM to 10 volt scale (negative polarity), 
and adjust signal generator output for conven-
ient deflection on VTVM. 

8 — Adjust L114 for minimum deflection on VTVM, 

SWEEP ALIGNMENT CHECK 

Although not essential, a sweep alignment check is a 
desirable verification of good R-F and I.F. response. Pro-

ceed as follows: 

1 — Connect R-F sweep generator to antenna ter-

minals (antenna impedance 300 ohms.) 

2 — Calibrate oscilloscope for convenient 5 volts 
peak-to-peak vertical deflection (5 volts peak-
to-peak is approximately 1/4 of the peak-to-peak 
voltage of the 6,3V A.C. filament). 

3 — Connect vertical input of oscilloscope ( through 
10E isolating resistor) to 4.7 diode load resistor 
(R113); ground to chassis. Connect horizontal in-
put of oscilloscope to •scope* terminals of R-F 
generator; adjust for convenient horizontal sweep. 

4 — Set R-F sweep generator to channel 3, television 
receiver to channel 3, and if necessary, adjust 
sweep generator output, sweep width, and scope 
horizontal setting for convenient band-pass dis-
play having 5 volts vertical deflection as pre-
viously calibrated. (If you must touch scope ver-
tical settings during these adjustments recali-
brate scope for 5 volts peak-to-peak as in step 2 
above). 

— Couple crystal- controlled R-F carrier markers 
very loosely to antenna terminals, adjust receiver 
FINE TUNING control till video carrier marker is 
1/2 down on curve. Turn up marker output till 
R-f sound carrier is visible on bandpass and ad-
just sound trap (L114) to minimize effect of sound 
carrier marker. 

6 — Check all channels as above. 

SOUND ALIGNMENT 

1 — Connect 4.5 megacycle signal generator to pin 2 
of 12BH7 (V7) video amplifier. 

2 — Connect DC V.T.V.M. lead to pm 7 of 6AL5 (V9) 
ratio detector, negative polarity. 

3 — Adjust signal generator to precisely 4.5 mega-
cycles; adjust output to read approximately 5 
volts on V.T.V.M. 

4 — Adjust L113 and bottom of T100 for maximum de-
flection on V.T.V.M. Keep V.T.V.M. reading be-

1 low 10 volts at all times. 

5 — Attach two series-connected 100K( ± I%) resistors 
across R126 ( Ratio Detector Load Resistor). Con-
nect DC V.T.V.M. to center-tap of 100K resistors, 
and connect ground wire of V.T.V.M. to junction 
of C119 and C120 (Audio Take-Off of T100). 

6 — Adjust top of T100 for zero reading on V.T.V.M. 
between a plus and a minus peak. 

VIDEO AMPLIFIER TRAP 

When necessary, the video amplifier 4.5 mc trap (L110) 
should)e adjusted as follows: 

1 — Connect 4.5 mc signal generator 'high" lead to 
picture tube grid; ground to chassis. 

2 — Connect DC V.T.V.M. to pin 7 of 6AL5 (V9) 
ratio detector, 10 volt scale, negative polarity. 

3 — Adjust LI10 for minimum deflection on V.T.V.M. 

R-F OSCILLATOR 

If all channels are not within range of FINE TUNING 
control, adjust two screws located in front of r-f tuner 
unit for adjustment of either low or high band. CAUTION:  
Do not touch adjustments on top  of r-f tuner unit, other 
than converter plate coil, L404, during IF Alignment. 

HORIZONTAL OSCILLATOR ALIGNMENT 

If the Horizontal Hold control fails to maintain sync, 
the horizontal oscillator should be reset. To reset this 
screwdriver adjustment, set the horizontal hold control in 
the center of its range and sync the picture with the hori-
zontal A.F.C. adjustment screw. Check the hold control 
action on various channels and alter the screw adjustment 
as required to provide sync on all channels. 

25.75MC 

I 

NOT GREATER THAN 30% 

21.25MC 

VIDEO SOUND 
CARRIER CARRIER 

IDEAL BANDPASS 

DEFLECTION YOKE, ION THAI' AN I) FOCUS ADJUSTNIENT 

Following is the proper procedure for adjusting the 
Deflection Yoke, Ion Trap and Focus. 

The receiver should be turned on but not connected 
to an antenna. These steps should then be taken in the 
following order: 

1 — The Deflection Yoke should be moved as far 
forward as possible on the neck of the CRT. 

2 — The Brightness control should be turned to max-
imum (clockwise) and the Contrast control should 
be turned to minimum (counterclockwise). 

3 — The Ion Trap should be rotated and at the same 
time moved forward and backward to find the 
position which produces the brightest raster on 
screen. 

4 — The Deflection Yoke should be rotated so that 
the top and bottom edges of the raster are parallel 
to the top of the chassis. 

5 — The Brightness control should now be reduced 
(ccw) to a point where the raster is slightly above 
normal brilliance. 

6 — With Brightness and Contrast controls at normal 
positions, adjust the Focus control (rear of 
chassis) for well-defined scanning lines. 

HEIGHT, WIDTH AND LINEARITY 

To adjust the overall size and linearity of the picture 
it is almost mandatory that a test pattern transmitted from a 

local station be used. It should also be remembered that in 
areas where more than one station is being received, that 
pictures transmitted from different stations will vary slight-
ly in size. The smallest transmitted picture should be made 
to fill the area outlined by the mask. 

The ttidth control (rear of H.V. cage) should be ad-
justed to give a picture that will fill the mask horizontally. 

The Height and Vertical Linearity controls (both 
rear of chassis) should then be adjusted for a linear picture 
that will fill the mask vertically. 

AM RADIO ALIGNMENT PROCEDURE 

Signal 
Generator 

Alignment 
Frequency Adjust 

Read Mae. Output 
Across Voice Coil 

Connected to Antenna 
Section of Gang and 
Gnd. thru 0.1 odd 
Capacitor. 

ass KC 
Top 6i Bottom 
T502 ei T501 Gang Open 

1620 KC 
Trimmer 
C501B 

Connected to Radiat- 
ing Loop. 1400 KC 

Trimmer 
C501A 

Gang Tuned To 
1400 KC 

PICTURE TUBE HANDLING PRECAUTIONS 
The picture tube encloses o high vacuum and with the 
large surface area of gloss involved, the stresses set 
up, particularly at the front rim of the tube, ore con-
siderable. An abnormal handling stress, occidental blow 
at o highly stressed surface, or even o scratch on the 
surface of the tube could   it to implode or collapse 
with destructive violence. 

HIGH VOLTAGE WARNING 

Operation of this receiver outside the cabinet or with 
covers removed involves a shock hazard from the re-
ceiver power supplies. Work on the receiver should not 
be attempted by anyone who is not thoroughly familiar 
with the precautions necessary when working on high 
voltage equipment. 

©John F. Rider MODEL 22K38, Ch. 821-20 
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SWEEP ALIGNMENT CHECK 

though not essential, a sweep alignment check is a desirable verification of 
I-F and I.F. response. Proceed as follows: 

- Connect R-F sweep generator to antenna terminals (antenna impedance 
300 ohms.) 

- Calibrate oscilloscope for convenient 5 volts peak-to-peak vertical de-
flection (5 volts peak- to-peak is approximately 1/4 of the peak-to-peak 
voltage of the 6.3V A.C. filament). 

- Connect vertical input of oscilloscope (through 10K isolating resistor) to 
4.7 diode loud resistor (R113); ground to chassis. Connect horizontal in-
put of oscilloscope to "scope" terminals of R-F generator; adjust for 
convenient horizontal sweep. 

- Set R-F sweep generator to channel 3, television receiver to channel 3, 
and if necessary, adjust sweep generator output, sweep width, and scope 
horizontal setting for convenient band-pass display having 5 volts vertical 
deflection as previously calibrated. (If you must touch scope vertical settings 
during these adjustments recalibrate scope for 5 volts peak-to-peak as in 

step 2 above). 
- Couple crystal-controlled R-F carrier markers very loosely to antenna 

terminals, adjust receiver FINE TUNING control till video carrier marker is 
1/2 down on curve. Turn up marker output till R-f sound carrier is visible 
on bandpass and adjust sound trap (L114) to minimize effect of sound 
carrier marker. 

- Check all channels as above. 

SOUND ALIGNMENT 

- Connect 4.5 megacycle signal generator to pin 2 of 12BH6 (V7) video 
amplifier. 

- Connect DC V.T.V.M. lead to pin 7 of 6AL6 (V9) ratio detector, negative 
polarity. 
- Adjust signal generator to precisely 4.5 megacycles; adjust output to read 
approximately 5 volts on V.T.V.M. 

- Adjust L113 and bottom of T100 for maximum deflection on V.T.V.M. Keep 
V.T.V.M. reading below 10 volts at all times. 

- Attach two series-connected 100K ( i 1%) resistors across R126 (Ratio De-
tector Load Resistor). Connected DC V.T.V.M. to center-tap of 100K re-
sistors, and connect ground wire of V.T.V.M. to junction of C119 and 
C120 (Audio Take-Off of T100). 

- Adjust top of T100 for zero reading on V.T.V.M. between a plus and a 
minus peak. 

VIDEO AMPLIFIER TRAP 

aen necessary, the video amplifier 4.5 mc trap (L110) should be adjusted as 

1: 

- Connect 4.5 mc signal generator "high" lead to picture tube grid; ground 
to chassis. 

- Connect DC V.T.V.M. to pin, 7 to 6AL5 (V9) ratio detector, 10 volt scale, 

negative polarity. 
- Adjust L110 for minimum deflection on V.T.V.M. 

TELEVISION REC,OvUt 

SGmEllATIC 

I  

la() 

6X6 

6817 

L400 

V21 

821-10 

_,- TE ST 
I/ POINT 

ar, 

1 
Tux a TRIMMER LOCATION 

TOP VIEW 

S.4 « Fe 

0106 

"810TH 
coNTIstx. 

C315.. 
4401 

CHASSIS 821-10 



VI 
68277 

C•028 
 II  

V2 
6X8 

1NCRANI 

CAINUIR 

BOUND 

2 5525 511 75 

3 81.25 45 75 

87 25 71 73 

7725 

113.25 

175 25 

III 25 

187 25 

81 75 

87.75 

179.75 

e 185 75 

191.75 

lo 193 25 

III ZS 

I97 75 

20375 

la 

13 

206 25 

211 25 

209 75 

215.75 

T200 

f V20 
/7"11,111\ 

54)40 

‘ 444mR 

ROWER 

TRANSFORMER 

VI 

, SEE 

.„„, TUNER 
LOC. 

V2 

III E 

L•00 
• 

3400 
4700 

02 

.41 

140 

0403 
ice 

-i r 

14402 CAOY 
7506 912G 470 

Çcl,Ro0c, 

3401 

000 

39 

1402 

C407 
30 

C 
15 

C4113 
10 

4404 
220« 

—.R• 

4•05 

17 142 R•07 C46 
_ eoo 220 1000 

4406 
2200 

1403 

A 

05 

R409 
3300 

1404 

14405 
3900 

C414 

0.402o2 

C423 
_loco° 

I 

2 

  3 

LI°4 V6 

0 

V5 

OLI03 

 r 

V4 
261 IF 

Ouol 

V3 
r-, L114 

VI4 N„yo. 

T201 

BOTTOM VIEW 

V2I 
mono« 
TAIL  

.1020 

VI2 

VI3 

re6C 
..401. 6 

PRASE 

VI5 

TIO0 o 

au. V9 

4 

170 

5 

V7 

NOR 

V16 

VIDEO 

LI13.,.‘ 

V8 

RATIO 
627 
IRMA 

nL3CO2 
0(7 

ELECT CORO 
C126 
A,B,C 

ELEC , cCne 

T202 ci vERT 'GAL OUTPUT FILTER 

CHOKE 

L200 

NOTE: IN CHASS S DESIGNATED 

821-11, THE FOCUS, BRIGHT-

NESS, & VERTICAL HOLD CON-

TROLS ARE. LOCA - ED ON REAR 

CHASSIS FLANGE 

RATIO OCT 
TRAMS 

VIO 
VI9 

U010 

VII 

9 

CASCOOE VHF TUNER PC 541336 

44.4.0 OUT 

C203 HORIZONTAL LINEARITY 

o o (oo 
VERT HEIGHT 

LINE 

817-6 

OR 

811-4 

AUDIO TAKE OFF 

WIDTH 

CONTROL 

0 o 
0 0 
0 00 00 

0  0 0 0 

A FC 

0 

HORI2 

DRIVE 

59994 REAR VIEW 
TELEVISION ALIGNMENT PROCEDURE VHF  

2 

476-466•• 
4440 

IRA 
C2 
4-• 

ALL CHANNEL UHF TUNER  PC 541335 

000 
00800° 

Aligning a television receive' is an exacting procedure and involves the use of 
bench space, test equipment and skilled personnel at the service shop, as well as 
the cost of making two trips to the customer's home. Before deciding that the 
chassis must be pulled and aligned at the shop, the serviceman should check these 

very common sources of trouble: 

1 — The antenna and installation. 
2 — Front panel and rear chassis controls, including picture tube adjustments. 

3 — Reception on all available channels. 
4 — Tube failures. Substitute from your kit of known good replacements. 

5 — Visual inspection of underside of chassis for obvious faults, such as 

loose connections, etc. 

TEST EQUIPMENT REQUIRED FOR ALIGNMENT 

The equipment specified below is desirable, but in cases where this equipment 
is not available, it is possible to align the receiver by use of a.20 to 30 mc. modu-
lated r-f signal generator, using tie picture and speaker as indication of alignment. 
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NOTE: 

UNLESS 01HERWISE NO' 
1. ALL CAPACITORS MARIO 
2. ALL CAPACITORS MARK' 
3. ALL CAPACITORS RATEE 
4. ALL RESISTORS IN Offl. 

5. ALL VOLTAGES MEASURE 
SOCKET TERMINALS ' 
VOLTAGES OF 117v A 
N AL S SKIRTED. 

6. ALL RESISTANCE VALUE 
W I ND I NGS APPROX I MI 

1 — Signal Generator with an output variable between 100 and 100,000 micro-
volts, and crystal controlled or crystal-calibrated at the following fre-

quencies: 
a— 4.5 megacycles 
b— 22.8 megacycles 
c— 25.4 megacycles 
d— 21.25 megacycles 

2 — DC Vacuum Tube Voltmeter with 5 volt and 10 volt scales. 

3 — A pair of balanced (± 1%) 100K carbon resistors. 

TEST EQUIPMENT 
REQUIRED FOR SWEEP ALIGNMENT CHECK 

1 — R-F sweep generator with frequencies ranging from 40 to 220 megacycles, 

having sweep width of approximately 10 megacycles, and having adjustable 

output to approximately 0.1 volt. 
2 — Crystal-controlled or crystal-calibrated markers for the picture and sound 

carriers of each channel. 
3 — Cathode Ray Oscilloscope with good low frequency response. 

CAUTION: THE SECOND ANODE LEAD TO THE PICTURE TUBE HAS A HIGH 

POTENTIAL. DURING THIS ALIGNMENT IT IS ADVISABLE TO REMOVE THE 
HORIZONTAL OUTPUT SOCKET FROM ITS SOCKET, THUS ELIMINATING THIS 

HIGH VOLTAGE HAZARD. 

I.F. ALIGNMENT PROCEDURE 
1 — Connect "high" lead of signal Generator to the VHF antenna. (Test point 

cannot be used for IF alignment because low generator impedance detune3 

IF circuits in plate circuits of 6x8 mixer oscillator.) 
2 — Connect DC VTVM lead (through 10K isolating resistor) to 4.7K diode 

load resistor ( R113); ground to chassis. Set VTVM to 5 volt scale, nega-

tive polarity. 
3 — Set I.F. generator to 25.4 megacycles with sufficient output to read ar-

proximately 3 volts on the VTVM. 
4 — Carefully adjust L101 and L104 (see tube and tuner location) for maxi-

mum deflection on VTVM. Adjust sweep generator output to keep meter 

reading approximately 3 volts. 
5 — Set I.F. signal generator to 22.8 megacycles with sufficient output to real 

approximately 3 volts on the VTVM. 
6 — Carefully adjust L405, L103 (see tube and tuner location) for maximum de-

flection on VTVM. Adjust signal generator output to keep meter reading 

approximately 3 volts. 

7 — Set I.F. signal generator to 21.25 megacycles, set VTVM to 10 volt scalc 
(negative polarity), and adjust signal generator output for convenient de-

flection on VTVM. 
8 — Adjust L114 for minimum deflection on VTVM. 
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800 SERIES RESISTORS 

SCHEM. 
LOC. PART NO. 

R100 PE231-1163 
R101 PE23I-1113 
R102 PE23I-1137 
R103 PE231-1177 
R104 PE231-1117 
R105 PE23I-1123 
R106 PE231-1171 
R107 PE231-1133 
R108 PE231-1133 
R109 PE231-1129 
R110 PE231-1197 
R111 PE23I-1177 
R113 PE23I-1165 
R114 PE231-1133 
R115 PE231-1165 
R116 PE232-1161 
R117 PE231-1221 
R118 PE231-1131 
R120 PE233-74 
R121 PE233-1179 
RI22 PE231-1173 
R123 PE231-1197 
R124 PE231-1197 
RI25 PE23I-1155 
R126 PE23 1-1189 
R127 PE23I-1245 
RI28 PE231-1213 
R129 PE231-1213 
R130 PE232-I137 
R131 PC21134-4 
R136 PE23I-1173 
R137 PE23I-1165 
RI38 PE231-1219 
R139 PE231-122I 
R140 PE231-1187 

R200 PE23151 
R201 PC21134-2 
R202 PE23I-1183 
R203 PE231-1175 
R204 
R205 
R206 
R207 
R208 
R209 
R210 
R211 
R212 
R213 
R214 
R215 
R216 
R2I7 
R218 
R219 
R220 
R221 
R222 
R223 
R224 
R225 
R226 
R227 
R228 
R229 
R230 
R231 
R232 
R233 
R234 
R237 
R238 

DESCRIPTION 

Carbon, 3900 Ohm 1/2W ± 10% 
Carbon, 33 Ohm I/2W ± 10% 
Carbon; 330 Ohm 1/2W ± 10% 
Carbon, 15k Ohm 1/2W ± 10% 
Carbon, 47 Ohm 1/2W ± 10% 
Carbon, 82 Ohm 1/2W ± 10% 
Carbon, 82000hm 1/2W ± 10% 
Carbon, 220 Ohm 1/2W ± 10% 
Carbon, 220 Ohm 1/2W ± 10% 
Carbon, 150 Ohm 1/2W ± 101. 
Carbon, 100k Ohm I/2W ± 10% 
Carbon, 15k Ohm 1/2W ± 10% 
Carbon, 4700 Ohm 1/2W ± 10% 
Carbon, 220 Ohm 1/2W z10% 
Carbon, 4700 Ohm 1/2W±10% 
Carbon, 3300 Ohm 1W ± 10% 
Carbon, 1.0 Megohm 1/2W ± 10% 
Carbon, 180 Ohm 1/2W ± 10% 
Carbon. 1 lk Ohm 2W ± 5% 
Carbon, 18k Ohm 2W ± 107. 
Carbon, 10k Ohm 1/2W ± 10% 
Carbon, 100k Ohm 1/2W : 10% 
Carbon, 100k Ohm I/2W ± 10% 
Carbon, 1800 Ohm 1/2W : 10% 
Carbon, 47k Ohm I / 2W : 107. 
Carbon. 10 Megohm 1/2W : 10% 
Carbon, 470k Ohm 1/2W t 10% 
Carbon, 470k Ohm 1/2W ± 10% 
Carbon, 330 Ohm IW ± 10% 
Wirewound, 3250 Ohm 7W ± 107. 
'Carbon, 10k Ohm 1/2W ± 10% 
Carbon, 4.7k Ohm 1/2W ± 107. 
Carbon, 820k Ohm 1/2W ± 107. 
Carbon, 1.0 Megohm I/2W ± 10% 
Carbon, 39k Ohm 1/2W ± 10% 

Wirewound, 1.2 Ohm 1W : 10% 
Wirewound, 60 Ohm LOW '1:10% 
Carbon, 27k Ohm 1/2W ± 10% 
Carbon, 12k Ohm 1/2W ± 10% 

PE231-1193 Carbon, 68k Ohm 1/2W : 10% 
PE23I-1213 Carbon, 470k Ohm I/2W 1:10% 
PE23I-1229 Carbon, 2.2 Megohm 1/2W ± 10% 
PE231-1229 Carbon, 2.2 Megohm I/2W ± 10% 
PE232-118I Carbon, 22k Ohm 1W ± 10% 
PE231-1221 Carbon, 1.0 Megohm 1/2W ± 10% 
PE231-1171 Carbon, 8200 Ohm 1/2W ± 10% 
PE231-118I Carbon, 22k Ohm 1/2W ± 107. 
PE23I-1221 Carbon, 1.0 Megohm 1/2W ± 107. 
PE231-1159 Carbon, 2700 Ohm 1/2W ± 107. 
PE231-1163 Carbon, 3900 Ohm 1/2W ± 10% 
PE231-1163 Carbon, 3900 Ohm 1/2W ± 107. 
PE231-1207 Carbon, 270k Ohm I/2W ± 107. 
PE231-I169 Carbon, 6800 Ohm 1/2W ± 10% 
PE232-127 Carbon, 1.8 Megohm 1W ± 57. 
PE231-1189 Carbon, 47k Ohm 1/2W 3107. 
PE231-1213 Carbon, 470k Ohm I/2W ± 107. 
PE231-1225 Carbon, 1.5 Megohm 1/2W ± 10% 
PE231-1155 Carbon, 1800 Ohm I/2W ± 10% 
PE232-1189 Carbon, 47k Ohm IW ± 10% 
PE232-1201 Carbon, 150k Ohm IW ± 107. 
PE233-1161 Carbon, 3300 Ohm 2W ± 107. 
PE233-116I Carbon, 3300 Ohm 2W ± 107. 
PE231-1229 C•rbon, 2.2 Megohm I/2W ± 10% 
PE231-1185 Carbon, 33k Ohm 1/2W ± 107. 
PE231-1207 Carbon, 270k Ohm 1/2W ± 107. 
PE23I-1221 Carbon, 1.0 Megohm 1/2W ± 10%. 
PE231-1181 Carbon, 22k Ohm 1/2W ± 10% 
PE231-1181 Carbon, 22k Ohm I/2W ± 10% 
PE23I-1171 Carbon, 8200 Ohm I/2W ± 10% 
PE231-1189 Carbon, 47k Ohm 1/2W ± 107. 
PP23151 Carbon, 4.7 Ohm 1/2W ± 107. 
PE233-1169 Carbon, 6800 Ohm 2W ± 10% 

R300 PC21134-16 Wirewound, 2250 Ohm 15W 1-10% 
R301 PE233-1165 Carbon, 4200 Ohm 2W ± 10% 
R302 PE233-1169 Carbon, 6800 Ohm 2W ± 107. 
R303 PE231-1197 Carbon. 100k Ohm 1/2W ± 107. 
R304 PE231-1197 Carbon, 100k Ohm 1/2W ± 107. 
R305 PE231-1213 Carbon, 470k Ohm 1/2W ± 107. 
R306 PE231-1233 Carbon, 3.3 Megohm 1/2W ± 107. 
R307 PE232-1181 Carbon, 22k Ohm 1W ± 107. 
R308 PE231-1167 Carbon, 5600 Ohm 1/2W .± 107. 
R309 PE231-1155 Carbon, 1800 Ohm 1/2W ± 107. 
R310 PE23I-1205 Carbon, 220k Ohm 1/2W ± 10% 
R311 PE231-1213 Carbon, 470k Ohm I/2W ± 10% 
R312 PE231-1197 Carbon, 100k Ohm 1/2W ± 107. 
R313 PE231-1123 Carbon, 82 Ohm 1/2W ± 107. 
R314 PE233-1133 Carbon, 220 Ohm 2W ± 107. 
R315 PE23163 Carbon, 0.56 Ohm 1/2W ± 10% 
R316 PE233-232I Carbon, 1.0 Megohm 2W ± 207.(Allen Bradley) 
R3I8 PE232-I177 Carbon, 15k Ohm IW ± 107. 
R3I9 PE231-1117 Carbon, 47 Ohm I/2W ± 107. 
R320 PE233-1165 Carbon, 4700 -Ohm 4W 110V, 

800 SERIES CAPACITORS 

SCHEM. 
LOC. PART NO. 

C100 PE190-133 
C101 PA19147 
C102 PE556-234 
C103 PE190-133 
C104 PE190-133 
C105 PA19148 
C106 PA20138 
C107 PP19163 
C108 PEI90-140 
C109 PE190-107 
CI10 PE555-101 
C111 PE556-I36 
C112 PEI94-160 
C113 PP19201 
C114 PE555-100 
Cils PE555-113-2 
C116 PE197-160 
C117 PEI94-151 
C118 PA19148 
C119 PE556-236 
CI20 PE194-160 
C121 PA20138 
C122 PE194-156 
C123 PE194-160 
CI24 PEI94-155 
C125 PE194-151 
CI26 PA20135 
C128 PE555-100 
C129 PA20137 
C132 PE194-146 
CI33 PE556-238 

C201 
C202 PA19109 
C203 PA20144 
C204 PA19109 
C205 PA19109 
C206 PA19109 
C207 PE194-156 
C208 PE190-137 
C209 PE190-133 
C210 PEI94-155 
C211 PEI94-155 
C212 PE192-163 
C213 PEI94-159 
C214 PEI94-156 
C215 PE194-160 
C2I6 PA20145 
C2I7 PA20130 
C2I8 PE194-160 
C219 PE194-160 
C220 PE194-155 
C221 PE194-151 
C222 PE194-151 
C223 PE194-155 
C226 PEI94-114 
C227 PA19109 

C300 PE194-145 
C301 PE194-145 
C302 PE197-151 
C301 PE197-151 
C304 PEI94-160 
C305 PE195-261 
C306 PE190-137 
C307 PE190-133 
C308 PE190-137 
C309 PA1772 
C3I0 PA20137 
C311 PP19145 
C3I2 PEI97-160 
C313 PP19146 
C3I4 PE197-160 
C3I5 PA1998-3 
C316 PE197-162 
C317 PA20147 
C318 PP19180 

DESCRIPTION 

Mica, 270mmf 500V ± 10% 
Ceramic,Shielded Dual Disc , 1500mmf GMV 
Ceramic Tubular,680mmf 350V ± 107.(Insul.) 
Mica, 270mmf 500V 2:107, 
Mica, 270mmf 500V ± 107. 
Ceramic, Single Disc 1500mmf GlvfV 
Electrolytic, lmfd 50V 
Ceramic ,Shielded Dual Disc 5000mmf GMV 
Mica, 510mmf 500V ± 10% 
Mica, 22mmf 500V ± 10% 
Ceramic Tubular, I Orrunf 500V ±20% (Unifia.) 
Ceramic Tubular 1000mmf 350V i207.(Unins.) 
Paper, . 05mfd 600V ±207., 
Ceramic Tubular,820mmf 350V ± 107.(Unins.) 
Ceramic Tubular, 5rnmf 500V 210% ( Unins.) 
Ceramic Tubular, 47trunf 500V ± 20% NPO 
Paper,Molded Tubular . 05mfd 600V ± 20% 
Paper, . 005mfd 600V ± 207. 
Ceramic Single Disc 1500mmf GMV 
Ceramic Tubular,1000mmf 350V ± 107.(Insul.) 
Paper, . 05mfd 600V ±207. 
Electrolytic, lmfd 50V 
Paper, . 02mfd 600V ± 207. 
Paper, . 05mfd 600V 1207. 
Paper, . 01mfd 600V : 207. 
Paper, . 005mfd 600V ± 20% 
Electrolytic, 10-10-10mfd 450V 
Ceramic, 5.0mrnf 500V ± 107. (Uninsul.) 
Electrolytic, lOmfd 25V 
Palper. . 002 mfd 600V ±20% 
Ceramic Tubular.1500mmf 350V ± 107.(Insul) 

Ceramic, Single Disc 5000mmf GMV 
Electrolytic, 40-40-20-20mfd 450V 
Ceramic, Single Disc 5000mmf GMV 
Ceramic, Single Disc 5000mmf GMV 
Ceramic, Single Disc 5000mmf GMV 
Paper, .02mfd 600V ± 20% 
Mica, 390mmf 500V ± 107. 
Mica, 270mmf 500V ± 10% 
Paper, .0Imfd 600V ±20% 
Paper, .01mfd 600V ±207. 
Mica, 4700mmf 500V ± 107, 
Pape*, .035mfd 600V ± 207. 
Paper, .02mfd 600V ± 20% 
Paper, . 05mfd 600V ± 207. 
Electrolytic, lOmfd 250V 
Electrolytic, 100mfd 25V 
Paper, .05mfd 600V` t20% 
Paper, .05mfd 600V ± 207. 
Paper, . 01mfd 600V ± 207. 
Paper, .005mfd 600V ± 20% 
Paper, . 005mfd 600V ± 20% 
Paper, . 0Imfd 600V ± 20% 
Paper, 0.1mfd 400V ± 207. 
Ceramic, Single Disc 5000mmf GMV 

Paper, . 001mfd 600V 1:207. 
Paper, . 001mfd 600V ± 20% 
Paper,MoldedTubular . 005rnfd 600V ± 20% 
Paper,Molded Tubular . 005mfd 600V ± 207. 
Paper, . 05mfd 600V ± 207. 
Mica, Silver, 3900mmf 500V ±5% 
Mica, 390mmf 500V ± 107. 
Mica, 270mmf 500V ± 107. 
Mica, 390mrof 500V ± 10% 
Trimmer, 25-280mmf 
Electrolytic, lOmfd 25V 
Mica, 5mInf 2500V GMV 
Paper,Molded Tubular . 05m1d 600V ± 207. 

Mica, lOmmf 2500V GMV 
Paper,MoldedTubular .05mfd 600V ± 20% 
Ceramic, 500mmf 20kv 
Paper,Molded Tubular Arad 600V ± 20% 
Electrolytic 25mfd 12V 
Mica, 220mmf 1000V ± 10% 

SCHEM. 
LOC. 

L 101 
L 102 
L103 
L104 
L105 
L 106 
L107 
L108 
L109 
L110 
LIII 
L 112 
L 113 

L114 
L200 
L201 
L 202 
L203 
L300 
L301 
L302 

SCHEM. 
LOC. 

TIO0 

T200 
T201 
T202 

T300 

SCHEM. 
LOC. 

P100 

P200 
P201 
P202 

P 204 
P205 
P206 
SW2 

CHOKES & COLIS 

PART NO. 

A3392 
A28253 
A3392 
A3392 
A28253 
A28255-2 
*28255-1 
A28255-2 
A28255- I 
A28286 
A28255- I 
A28255-4 
A28286 

A28314 
A1406 
A28276 
A28276 
A28330 
A28263 
A28318-1 
A28292 
A28331 

DESCRIPTION 

Coil, Piz IF 
Choke, RF 
Coil, Piz IF 
Coil, Pli IF 
Choke, RF 
Coil, Peaking (White) 
Coil, Peaking (Red) 
Coil, Peaking (White) 
Coil, Peaking (Red) 
Coil, 4.5 MC. Trap 
Coi!, Peaking (Red) 
Coil, Peaking (Green) 
Coil, 4.5 MC Audio 
Takeoff 

Coil, 21.25 MC IF Trap 
Coil, Filter Choke 
Choke, Filament 
Choke, Filament 
Coil, Deflection Yoke 
Coil, Horiz. Freq. Control 
Coil, Width Control 
Coil, Boni. Linearity 
Deflection Yoke Cover 
w/Centering Device 

TRANSFORMERS 

PART NO. 

A1201 or 
1202 

A10109 
A10106 
A10152-1 
A10136 or 
A10137 

DESCRIPTION 

Ratio Detector 

Power 
Vertical Oscillator 
Vertical Output 

CONTROLS 

Horizontal Output 

PART NO. DESCRIPTION 

A24142 Contrast-Volume, 
5K- 250K ohm 

Vertical Hold, 1.0 Megohm 
Vertical Size, 5.0 Megohm 
Vertical Linearity, 
3K ohm Wirewound 

Brightness, 100K ohm 
Horizontal Hold, 5K ohm 
Focus Control, 1.0 Megohm 

TV/AM/Phono Switch 

A241 I2 
A24111 
A24114 

A24110 
A24141 
A24112 

A37115 

PART NAME 

Cabinet 
Trapdoor 
Trapdoor, Base 
Safety Glass 
Retainer Strip, Upper 
Retainer Strip, Lower 
Mask 
Back Cover 

CABINET 

MODEL 
22K38 

PE60194 
PD4497 
PD4498 
PC62457-I3 
PC62410-1 
PC62427-1 
PC62424 
PC6243I 

SYMB. 
NO. 

C501A,B 
C502 
C503 
C504 
C505 

AM TUNF.11 CHASSIS 

MODEL 2 Al 

CHASSIS 821-20 

PART NO. DESCRIPTION 

PB161l4 Ganged Capacitor 
PBI9210-6 Capacitor Ceramic Single Disc .01 Min.GMV 
PEI96-66 Capacitor Paper . 1 200V ± 20% 
PB19210-6 Capacitor Ceramic Single Disc . 01 Min.GMV 
PE556-123 Capacitor Ceramic 220 rnmf 20% 

R501 PE231-1181Carbon Resistor 22K 1/2w ± 107. 
R502 PE232-113ICarbon Resistor 22K lw ± 107. 
R503 PE231-1137Carbon Resistor 330 Ohm 1/2w : 10% 
R504 PE231-1193Carbon Resistor 68K ± 107. 
R505 PE231-1 121Carbon Resistor 1 Megohm 1/2w ± 10% 

L501 PB28345 Antenna Coil 
L502 PI328344-1 Oscillator Coil 

T501 PB33102A IF Transformer 
T502 PB33102A IF Transformer 

SAFETY GLASS REMOVAL INSTRUCTION 

The safety glas* of this receiver is re-
movable so that the face of the Picture 
Tube may be cleaned. Before proceeding, 

carefully observe the following precau-
tions: 

1- REMOVE THE POWER CORD FROM THE 

WALL SOCKET 

2-DO NOT ATTEMPT TO REMOVE THE 

PIX TUBE MASK UNDER ANY CIRCUM-

STANCES 

3- BE CAREFUL NOT TO SCRATCH OR 

STRIKE THE SURFACE OF THE PIC-

TURE TUBE WITH ANY OBJECT. 

4- CLEAN THE FACE OF THE PICTURE 

TUBE AND THE INSIDE SURFACE OF 

THE SAFETY GLASS WITH A SOFT, 

CLEAN, DRY CLOTH. 

Remove upper strip secured by (5) screws. 

Tilt glass forward and lift out of slot of lower 

glass retaining strip. Observing the above pre-

cautions, carefully clean Pu x Tube and Safety 

Glass. Reassemble by inserting glass in slot 

of lower strip, replacing upper strip and tighten-

ing screws securely. 

REPAIR PARTS LIST 

PART NAME 

Speaker 

Knob, TV/AM/Phono Switch 
Knob, On-Off-Volume 
Knob, Channel Selector 
Knob, Pis Control and AM 

Dial Scale Assembly 
Knob, Vernier and Dial Assembly 
Record Changer 

MODEL 
22K38 

PC5812I 
10" PM 

PA39266 
PC39241 -1 
PC39242-1 

PC39246-I 
PC39265 
PC6426-6 

3
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a. 4.5 megacycles 

b. 22.25 megacycles 

c. 25.4 megacycles 

d. 23.6 megacycles 

e. 21.25 megacycles 

2 — DC Vacuum Tube Voltmeter with 5 volt and 10 volt 
scales. 

3 — A pair of balanced (11%) 100K carbon resistors. 
TEST EQUIPMENT 

REQUIRED FOR SWEEP ALIGNMENT CHECK 

1 — R-F sweep generator with frequencies ranging from 
40 to 220 megacycles, having sweep width of ap-
proximately 10 megacycles, and having adjustable 
output to approximately 0.1 volt. 

TELEVISION ALIGNMENT PROCEDURE 

Aligning a television receiver is an exacting procedure 
and involves the use of bench space, test equipment and 
skilled personnel at the service shop, as well as the cost 
of making two trips to the customer's home. Before decid-
ing that the chassis must be pulled and aligned at the shop, 
the serviceman should check these very common sources 
of trouble: 

1 — The antenna and installation. 

2 — Front panel and rear chassis controls, including 
picture tube adjustments. 

3 — Reception on all available channels. 

4 — Tube failures. Substitute from your kit of known 
good replacements. 

5 — Visual inspection of underside of chassis for obvi-
our faults, such as loose connections, etc. 

TEST EQUIPMENT REQUIRED FOR ALIGNMENT 

The equipment specified below is desirable, but in 
cases where this equipment is not available, it is possible 
to align the receiver by use of a 20 to 30 mc. modulated r-f 
signal generator, using the picture and speaker as indica-
tion of alignment. 

1 — Signal Generator with an output variable between 

VTVM. control (as evidenced by inability to eliminate "sound 

4 — Carefully adjust L201 and L203 (see tube and tuner bars" from picture or by poor picture quality), the indivi-
location) for maximum deflection on VTVM. Adjust dual oscillator slugs may require readjustment. 

sweep generator output to keep meter reading ap-
proximately 3 volts. 

5 — Set I.F. signal generator to 22.25 megacycles with 
sufficient output to read approximately 3 volts on 

the VTVM. 

6 — Carefully adjust L11, L202-top (see tube and tuner 
location) for maximum deflection on VTVM. Adjust 
signal generator output to keep meter reading ap-
proximately 3 volts. 

7 — Set i-f signal generator to 23.6 mc. with sufficient 
output to read approximately 3 volts on the VTVM. 

8 — Carefully adjust L205 (see tube and tuner location) 

for maximum deflection on VTVM. Adjust signal 
generator out-put to keep meter reading approxi-
mately 3 volts. 

9 — Set I.F. signal generator to 21.25 megacycles, set 
VTVM to 10 volt scale (negative polarity), and ad-
just signal generator output for convenient defec-
tion on VTVM. 

100 and 100,000 microvolts, and crystal controlledio — Adjust L202-bottom for minimum deflection on VTVM. 
or crystal-calibrated at the following frequencies: SWEEP ALIGNMENT CHECK 

Although not essential, a sweep alignment check is a 
desirable verification of good R-F and I.F. response. Pro-

antenna terminals 

to-peak vertical deflection (5 volts peak-to-peak is 
approximately 1/4 of the peak-to-peak voltage of the 
6.3V A.C. Filament). 

3 — Connect vertical input of oscilloscope (through 10K 
isolating resistor) to pin 1 of 6AU6 1st Vid. Amp. 
(V12)ground to chassis. Connect horizontal input of 

1 — Repeat the set-up as for SWEEP ALIGNMENT 
CHECK, steps 1 through 7. 

2 — Set FINE TUNING CONTROL to center of range, 
and with long fiber screwdriver alignment tool, ad-
just the individual oscillator slugs of each channel. 
(Accessible through the front of the tuner) so that 
video carrier markers fall 50% down on curve. 
CAUTION: Do not touch adjustments on top of r-f 
tuner unit, other than the converter plate unit, L11, 
during I.F. alignment. 

SOUND ALIGNMENT 

1 — Connect 4.5 mc. signal generator to pin 1 of 6AU6 
4.5 mc. amplifier (V13). 

2 — Connect DC V.T.V.M. lead to pin 7 of 6AL5 (V15) 
ratio detector, negative polarity. 

3 — Adjust signal generator to precisely 4.5 megacycles; 
adjust output to read approximately 5 volts on. 
V.T. V.M. 

4 — Adjust L206, LI01, and bottom of T102 for maxi-

mum deflection on V.T.V.M. Keep V.T.V.M. reading 
below 10 volts at all times. 

5 — Attach two series-connected 100K (/-1%) resistors 
across R106 (Ratio Detector Load Resistor). Con-
nect DC V.T.V.M. to centertap of 100K resistors, 
and connect ground wire of V.T.V.M. to top of C109 
(Audio take-Off of T102). 

6 — Adjust top of T102 for zero reading on V.T.V.M. be-
tween a plus and a minus peak. 

VIDEO AMPLIFIER 4.5 mc. TRAP 

oscilloscope to "scope" terminals of R-F genera- When necessary, the video amplifier 
tor; adjust for convenient horizontal sweep. should be adjusted as follows: 

4 — Connect 3 volt battery positive terminal to chassis 
negative terminal to AGC buss (see schematic dia-
gram). 

2 — Crystal-controlled or crystal-calibrated markers for 5 
the picture and sound carriers of each channel, pre-
ferably 30% Amplitude-Modulated. 

3 — Cathode Ray Oscilloscope with good low frequency 
response. 

4 — 3 volt bias battery. 

CAUTION: THE SECOND ANODE LEAD TO THE PIC-
TURE TUBE HAS A HIGH POTENTIAL. DURING THIS 
ALIGNMENT IT IS ADVISABLE TO REMOVE THE COLOR 
PLUG FROM ITS SOCKET, THUS ELIMINATING THIS 6 
HIGH VOLTAGE HAZARD. 

I.F. ALIGNMENT PROCEDURE 

1 — Connect"high" lead of signal generator to the test 
point located on the top of the RF tuner unit (Refer 
to the R-F tuner location diagram located on the in-
side of cabinet). Connect ground to chassis. 

2 — Connect 

— Set R-F sweep generator to channel 3,television 

receiver to channel 3, and if necessary, adjust 
sweep generator output, sweep width, and scope 
horizontal setting for convenient band-pass dis-
play (see figure 1) having 5 volts vertical defec-
tion as previously calibrated. (If you must touch 
scope vertical settings during these adjustments 
recalibrate scope for 5 volts peak-to-peak as in 
step 2 above). 

— Adjust L205 slightly to even the height of peaks 
and to obtain an untilted bandpass. 

7 — Couple crystal-controlled R-F carrier markers very 
loosely to antenna terminals, adjust receiver FINE 
TUNING control till video carrier marker is 1/2 
down on curve. Turn up marker output till R-f sound 
carrier visible on bandpass and adjust sound trap 

DC VTVM lead (through 10K isolating (L114) to minimize effect to sound carrier marker. 

sistor)to pin 1 of 6AU6 1 st Video Amplifier (V12),  range re- (L114) If the fine tuning control is at end of range or out of 

ground to chassis. Set VTVM to 5 volt scale, nega- NraOnT E: that video carrier cannot be set at 50%, follow 
tive polarity. R-F OSCILLATOR ALIGNMENT procedure outlined below. 

_ 8  — Chece all channels. 

4.5 mc. trap (L104) 

1 — Connect 4.5 mc. signal generator to pin 1 of 6AU6 
1st video amplifier (V12). 

2 — Adjust signal generator output till 4.5 mc. dot pat-
tern is clearly visible on screen of picture tube. 

3 — Adjust L104 to minimize the dot pattern. 

50% 

25.75MC 

VIDEO 

NOT GREATER THAN 30% 

21.251C 

SOUND 
CARRIER CARRIER 

IDEAL BANDPASS X59908 

— Set I. F. generator to 25.4 megacycles with suffici- R-F OSCILLATOR ALIGNMENT HORIZONTAL OSCILLATOR ALIGNMENT 

ent output to read approximately 3 volts on the If all channels are not within range of FINE TUNING If the Horizontal Hold control fails to maintain sync, 
the horizontal oscillator should be reset. To reset this 
screwdriver adjustment, set the horizontal hold control in 
the center of its range and sync the picture with the hori-
zontal A.F.C. adjustment screw. Check the hold control 
action on various channels and alter the screw adjustment 
as required to provide sync on all channels. 

DEFLECTION YOKE, 
ION TRAP AND FOCUS ADJUSTMENT 

Following is the proper procedure for adjusting the De-
flection Yoke, Ion Trap and Focus. 

The receiver should be turned on but not connected to 
an antenna. These steps should then be taken in the follow-
ing order: 

1 — The Deflection Yoke should be moved as far for-
ward as possible on the neck of the CRT. 

2 — The Brightness control should be turned to maxi-
mum (clockwise) and the Contrast control should be 
turned to minimum (counterclockwise). 

3 — The Ion Trap should be rotated and at the same time 
moved forward and backward to find the position 
which produces the brightest raster on screen. 

4 — The Deflection Yoke should be rotated so that the 
top and bottom edges of the raster are parallel to 
the top of the chassis. 

5 — The Brightness control should now be reduced (ccw) 
to a point where the raster is slightly above normal 

HEIGHT, WIDTH, LINEARITY, AND HORIZONTAL DRIVE 

To adjust the overall size and linearity of the picture 
it is almost mandatory that a test pattern transmitted from 
a local station be used. It should also be remembered that 
in areas where more than one station is being received, 
that pictures transmitted from different stations will vary 
slightly in size. The smallest transmitted picture should be 
made to fill the area outlined by the mask. 

1 — Starting with the HORIZONTAL DRIVE control 

(rear of chassis) in extreme counterclockwise posi-
tion, advance the control clockwise till the com-
pression near the center of the picture (a vertical 
bright bar) is eliminated. 

2 — The Width and Horizontal Linearity controls (rear of 
chassis) should be adjusted to give a picture that 
will fill the mask horizontally, with the minimum of 
stretching or compression. 

3 — The Height and Vertical Linearity controls (both 
rear of chassis)should then be adjusted for a linear 
picture that will fill the mask vertically. 
PICTURE TUBE HANDLING PRECAUTIONS 

Ti,. picture tube encloses e high vacuum and with the large 

surface area of giass involved, the stresses set up, parti-
cularly at the front rim of the tube, ore considerable. An 

abnormal handling stress, accidental blow et a highly 
stressed surface, or even o scratch on the surface of the 

tube could cause it to implode or collapse with destructive 
violence. 

HIGH VOLTAGE WARNING 

Operation of this receiver outside the cabinet or with covers 
removed involves a shock hazard from the receiver power 
supplies. Work on the receiver should not be attempted by 
anyone who is not thoroughly familiar with the precautions 

 ry when working on high voltage equipment. 
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MODEL 22C61B, Ch. 1021-2 
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1- ADJUST THE HORIZONTAL CENTERING AND HORIZONTAL SIZE CONTROLS SO 
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The safety glass of this receiver is removable so 

that the face of the picture tube may be cleaned. To ac-
complish this remove power cord from wall socket. Remove 
the upper strip that holds the safety glass in place by re-

moving the five screws whi,ch secure the strip, supporting 
the safety glass so that it does not fall forward. Remove 

the safety glass by tilting it forward and lifting it out of 
the slot in the lower glass retaining strip. Be careful not 

to scratch or strike the surface of the picture tube with 
any object. Carefully clean face of picture tube and the 
inside surface of the safety glass with a soft, clean, dry 

cloth. DO NOT ATTEMPT TO REMOVE THE PICTURE 
TUBE MASK. Reassemble by inserting glass in slot of 

lower strip. Replace upper strip and tighten the screws se-
curely.. 
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MODEL 22C61B, Ch. 1021-2 

SERVICE DATA ON 
CBS - COLUMBIA 

TELEVISION RECEIVERS 
MASTERL INE SERIES 

SYMB. 
NO. 

C 102 
C103 
C106 
C107 
C108 
C109 

C110 
CIII 
C112 

C113 
CI14 
C115 
CII6 
C117 
C118 
C119 
C120 
C121 
C122 
C123 

PART 
NO. 

A194-160 
A556-238 
A19148 
A20149 
A194-160 
A555- I36-2 

A19109 
AI9109 
A555-113-2 

A19109 
A20145 
A194-160 
A19109 
A19109 
A20145 
A20138 
A20182 
A19216 
A190-125 
A555-123 

CAPACITORS 

DESCRIPTION 

Paper. . 05 infd 600V ± 207. 
Ceramic, Tubular 1500 mm! 350V ± 10% 

Ceramic Single Disc 1500 mm! GMV 
Electrolytic 4 mfd 50V 
Paper, .05 mfd 600V ± 20% 

Ceramic Tubular, 1000 mmf 350V ± 20% 
(Noninsul) NPO 

Ceramic Single Disc 5000 mm! GMV 
Ceramic Single Disc 5000 mml GMV 
Ceramic Tubular 47 mm! 500V ± 20% 
(Nopinsul) NPO 

Ceramic Single Disc 5000 mm! GMV 
Electrolytic 10 mfd 250V 
Paper, . 05 rad 600V ± 20% 
Ceramic Single Disc 5000 mmf GMV 
Ceramic Single Disc 5000 mm! GMV 
Electrolytic 10 mfd 250V 
Electrolytic I rad 50V 
Electro, 50mfd 25V 
Paper,.04mfd 600V ±20% 
Mica, 120mmf 500V ± 10% 
Ceramic Tubular,220mmf 500V ±20% 

C201 
C202 
C203 

C204 
C205 

C206 
C207 
C208 

C209 
C210 
C2I I 
C2I2 
C2I3 
C2I4 
C215 
C216 
C217 
C219 
C220 
C221 

AI9163 
A19148 
A556-118-2 

A19148 
A556-118-2 

A19109 
AI9148 
A556-118-2 

A19163 
A190-143 
A194-155 
A194-21 
A194-146 
A194-156 
A190-137 
A190-133 
A194-156 
A194-162 
A197-160 
Al 9220 

Ceramic Shielded Dual Disc 5000 mm! GMV 
Ceramic Single 1800 mm! Gay 
Ceramic Tubular 100 minf 500V ± 20% 
(Insul.) NPO 

Ceramic Single Disc 1500 mm! GMV 

Ceramic Tubular 100 mm! 500V ± 20% 
(Insul.) NPO 

Ceramic Single Disc 5000 mm! GMV 
Ceramic Single Disc 1500 mml GMV 
Ceramic Tubular 100 mmf 500V ± 20% 
(In•ul.) NPO 

Ceramic Shielded Duel Disc 5000 mmf GMV 
Mica 680 mm! 500V ± 10% 
Paper, .01 mfd 600V ± 20% 
Paper, 1.0 mfd 100V ± 20% 
Paper, . 002 mfd 600V ± 20% 
Paper, . 02 mfd 600V ± 20% 
Mica 390 mm! 500V ± 10% 
Mica 270 mm! 500V ± 10% 
Paper, . 02 mfd 600V ± 20% 
Paper, . 1 mfd 600V ± 20% 
Molded Tubular .05 mfd 600V ±20% 
Mica, 22mmf 600V ± 10% 

C301 A19198 Ceramic Shielded Duel Disc .01mfd 500V 
GMV 

C303 A20170 Electrolytic 80 mfd 200V. 120 mfd 200V 
C304 A20168 Electrolytic 40-20-20-10 rad 450V 
C305 A20169 Electrolytic 80 mfd 450V, 100 mfd 50V 
C306 A19109 Ceramic Single Disc 5000 mm! GMV 
C307 A19109 Ceramic Single Disc 5000 mm! GMV 
C308 A19109 Ceramic Single Disc 5000 mm! GMV 
C309 A19109 Ceramic Single Disc 5000 mra GMV 
C310 A19109 Ceramic Single Disc 5000 rnmf GMV 
C3I 1 A197-146 Molded Tubular . 002 mfd 600V ± 207. 
C3I2 A192-163 Mica 4700 mra 500V ± 10% 

C3I3 A194-156 Paper, .02 rad 600V ± 20% 
C314 A194-157 Paper, .025mfd 600V ±20% 
C3I5 A194-162 Paper, . 1 mfd 600V ±20% 
C316 A194-155 Paper, .01 mfd 600V ±20% 
C317 A194-151 Paper, .005 rad 600V ± 20% 
C318 A194-151 Paper, .005 mfd 600V ± 20% 
C3I9 A194-155 Paper, .01 rad 600V ± 20% 
C321 A20171 Electrolytic, 500mfd 6V (Non- Polarized) 
C326 A194-203 Paper, . 01 mfd 1000V ± 20% 

SYMB. PART 
NO. NO. 

C401 
C402 
C403 
C404 
C405 
C406 
C407 
C408 
C409 
C4 10 
C411 
C412 
C413 
C414 
C415 
C4I6 
C4I7 
C418 

A197-151 
A194-145 
A194-145 
A197-148 
A194-160 
A195-261 
A190-139 
A190-133 
A190-129 
A194-145 
A197-160 
A197-160 
A20141 
AI9175-3 
A197-156 
A194-162 
AI9156 
A190-139 

DESCRIPTION 

Molded Tubular .005 mfd 600V ± 207. 
Paper, .001 mfd 600V ± 207. 
Paper, . 001 mfd 600V ± 207. 
Molded Tubular . 003 infd 600V ± 207. 
Paper, .05 mfd 600V ± 207. 
Silver Mica 3900 mm! 500V ± 107. 
Mica 470 mm! 500V ± 107. 
Mica 270 mm! 500V ± 10% 
Mica, 180mmf 5 00V ± 10% 
Paper, .001 mfd 600V ±20% 
Molded Tubular . 05 mfd 6ocw ± 20% 
Molded Tubular .05 rad 600V ± 20% 
Electrolytic 100 rnfd 12V 
Ceramic 500 mm! 20kv 
Molded Tubular .02 mfd 600V ± 20% 
Paper, . 1 mfd 600V ± 20% 
Paper, .2 mfd 200V ± 20% 
Mica 470 mm! 500V ± 107. 

SYMB. PART 
NO. NO. 

R101 
R102 
R103 
R104 

R106 
R107 
R 108 
R109 
R110 
RIII 
R112 
R113 
RI14 
R115 
R116 
R117 
R 118 
R 119 
R120 
R121 
R122 
R123 
RI24 
R125 
R126 
R127 

A232-1137 
A231-1213 
A231-1205 
A233-1165 

A231-1185 
A231-1197 
A23I-1159 
A2I134-12 
A23 l-1197 
A232-1171 
A23 l-1123 
A231-1173 
A231-1149 

A233-1159 
A231- 12I3 
A232-1135 
A231-1127 
A231- 116I 
A231-1165 
A233-1163 
A231- 116I 
A231-1215 

A231-1187 
A23I-1179 
A233-1165 
A231-1117 

RESISTORS 

DESCRIPTION 

Carbon 330 Ohm lw t10% 
Carbon 470K Ohm 1/2w t 10% 

Carbon, 220K ohm 1/2w ± 10% 
Carbon, 4700 ohm 2w ± 10% 

Carbon 33K Ohm 1/2w ± 10% 
Carbon 100K Ohm 1,2w ± 107. 
Carbon 2700 Ohm 1/2w ± 10% 
Wirewound 1500 Ohm lOw ± 10% 
Carbon 100K Ohm 1/2w ± I07. 
Carbon 8200 Ohm lw ± 107. 
Carbon 82 Ohm 1/2w ± 107. 
Carbon IOK Ohm I/2w ± 107. 
Carbon, 1000 ohm 1/2w ± 10% 
Carbon 2700 Ohm 2w ± 10% 
Carbon 470K Ohm 1,2w 110% 
Carbon 270 Ohm lw • IO% 
Carbon 120 Ohm 1/2w ± 107. 
Carbon 3300 oh m I I 

Carbon 4700 Ohm 1 ' 2w . 10% 
Carbon 3900 Ohm 2w ± 107, 
Carbon, 3300 ohm 1/2w ± 10% 
Carbon, 560K ohm, 1/2w -.t lO% 
Carbon 39K Ohm I ' 2w t11,', 
Carbon, 18K ohm I/2w ± 10% 
Carbon, 4 700 ohm 2w ±107. 
Carbon, 47 ohm 1/2w ± 10% 

R201 
R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 
R2I0 
R211 
R2I2 
R2I3 
R214 
R2 15 
R2I6 
R217 
R218 
R2I9 
R220 
R22I 
R222 
R223 
R224 
R225 
R226 
R227 
R228 
R229 
R230 
R301 
R302 
R303 
R304 
R305 
R306 
R307 
R308 
R309 
R310 

A23I-1165 Carbon 4700 Ohm I/2w ± 107. 
A231- 1123 Carbon 82 Ohm 1/2w l'IO% 
A23I-1137 Carbon 330 Ohm 1/2w ± 10% 
A231-1137 Carbon 330 Ohm I/2w ± 10% • 
A231- 117I Carbon 8200 Ohm I/2w ± 107. 
A231-1123 Carbon 82 Ohm I/2w ± I07. 

A231-1137 Carbon 330 Ohm 1/2w ± 10% 
A231-1137 Carbon 330 Ohm I/2w ± 107. 
A231-1165 Carbon 4700 Ohm 1/2w ± 107. 
A231-1123 Carbon 82 Ohm 1/2w ± 107. 
A23I-1137 Carbon 330 Ohm 1,'2w ± 10% 
A231-1169 Carbon 6800 Ohm 1/2w ± 107. 
A23I-1133 Carbon 220 Ohrn 1/2w J'IO% 
A231-1173 Carbon 10K Ohm I/2w ± 107. 
A23I-1137 Carbon 330 Ohm 1/2w ± 107. 
A232- 1I67 Carbon 5600 Ohm lw ± 107. 
A23I-1159 Carbon 2700 Ohm 1/2w ± 107. 
A231-1195 Carbon 82K Ohm 1/2w '110% 
A231-1191 Carbon 56K Ohm 1/2w ± 10% 
A23I-1185 Carbon 33K Ohm 1/2w ± 107. 

A231-1175 Carbon 12K Ohm 1/'2., ± I07. 
A23I-1229 Carbon 2.2 Megohm ± 10% 
A231-1213 Carbon 470K Ohm 1/2w ± 10% 
A231-1231 Carbon 2.7 Megohm 1/2w ± 10% 
A231-1181 Carbon 22h Ohm 1/2w tai% 
A231-1171 Carbon 8200 Ohm 1/2w ± 107. 

A231-1205 Carbon 220K Ohm 1/2w ± 10% 
A231-1221 Carbon 1.0 Megohm 1.2w ± 10% 
A231-1207 Carbon, 27K ohm 1/2w ± 10% 
A231-1177, Carbon. I5K ohm I/2w ± 10% 
A2I134-11 Wirewound 300 Ohm 7w 1090 
A2315I Wirewound 1.2 Ohm lw t 10% 
A23151 
A232- l159 
A232-1161 
A232- I159 
A231-1221 
A231- 118I 
A232-1225 
A231-1213 

Wirewound 1.2 Ohm lw ± 10% 
Carbon 2700 Ohm lw ± 107. 
Carbon 330 Ohm lw.± 10% 
Carbon 2700 Ohm lw ± 107. 
Carbon 1.0 Megohm 1/2w ± 107. 
Carbon 22K Ohm I/2w 1107, 
Carbon 1.5 Megohm lw ± 10% 
Carbon 470K Ohm 1/2w ± 107. 

tilt413. 
NO. 

R311 
R3 12 
R3ii 
R314 
R315 
14316 
14317 
14318 
14319 
R320 
14.326 
R401 
R402 
R403 
R404 
R405 
R406 
R407 
R408 
R409 
R410 
R4 Il 
R4 12 
R413 
R4 14 
R415 
R416 
R4 17 
R418 
R419 
R420 

R42I 

PART 
NO. 

A231-1185 
A231-1 177 
A231-1229 
A2324153 

A231-1185 
A231- 117I 
A231-1181 
A231-1171 
A231- 117I 
A231-1190 
A232- 1I85 
A232-1185 
A231-1197 
A231- I197 
A231- I233 
A231-1213 
A231-1157 
A231-1169 
A231-1165 
A23I-1197 
A231-1213 
A231-1123 
A231-1209 
A21134-2 6 
A23158 
A2I134-10 
A233-1209 
A231-1201 
A231-1123 
A233-1129 
A233-1209 
A231-1223 

DESCRIPTION 
Carbon 33K Ohm I 2w ± 10% 
Carbon, I5K ohm i/2w ± 10% 
Carbon 2.2 Megohm 1,2w ± 10% 
Carbon, 1500 ohm lw ± 10% 
Carbon 33K Ohm lw ± 10% 
Carbon 8200 Ohm 1/2w ± I07. 
Carbon 22K Ohm 1, 2w ± 10% 
Carbon 820Q Ohm I / 2W ± 107. 
Carbon 8200 Ohm 1/2w ± 107. 
Carbon 100K Ohm I/2w ± 1070 

Carbon 33K Ohm lw ± 10% 
Carbon 33K Ohm lw ± 10% 
Carbon 100K Ohm 1/2w ± 10% 
Carbon 100K Ohin I 2w ± Iv•,, 

Carbon 3.3 Megohm I 2w ± 107. 
Carbon 470K Ohm l'2w ± 107. 
Carbon 2200 Ohm 1:2w ± 10% 
Carbon 6800 Ohm 1 2. ± 107. 
Carbon 4700 Ohm 1,2w t 10% 
Carbon 100K Ohm 1/2w t 107. 
Carbon 470K Ohm I 2w + IO% 
Carbon 82 Ohm I 2. ± 10". 
Carbon 330K Ohm I 2w " 10% 
Wire Wound, 15K ohm 5w ± 10% 
Carbon 8.2 Ohm I/2w t107. 
Wirewound 500 Ohm 5w ± 10% 
Carbon 330 K Ohm 2w ± 107. 
Carbon 150K Ohm I2w ± 107. 
Carbon 82 Olvn I/2w ± I07. 
Carbon 150 Ohm 2w ± 10% 
Carbon 330K Ohm 2w ± 10% 
Carbon, 1.2 Megohm 1/2w ± 10% 

MB. 
NO. 

1.101 
L102 
1.103 
1.104 
1.105 
L106 
E107 
1.201 
1.202 
1.203 
.204 
•205 
.206 

.301 

.302 

.303 
1,304 
1.305 
1.306 
1.401 
1.402 
1.403 

CHOKES às COILS 

PART 
NO. 

PA28286 
PC28255-2 
PC 28255-8 
PA28286 
PC 28255-1 
PC28255-1 
PC 28255-11 
PB3392 
PB28320 
PB3392 
PA 28253 
PB3392 
P1328321 

P111414 
PA28276 
PA28276 
PA28276 
PA 
PC28317-1 
PA28263 
PA28318 
PA28218 

SYMB. PART 
NO. NO. 

T102 PB1201 or 
PB1202 

T201 PB10106-2 
T202 PC10154-2 
T301 PC10148 
T4 01 PC10161 

SYMB. PART 
Nd. NO. 

P101A,B PA24136 

P201 PA24134 
P202 PA24112 
P301 PA24146 
P302 PA24111 
P303 PA24135 

P304 PA24118 

P401 
P402 
P403 

PA24I37 
PA24138 
PA24116 

DESCRIPTION 

Coil Audio Takeoff 
Coil,Peaking (white) 
Coil Peaking (Brown) 
Coil 4.5 mc Trap 
Coil Peaking (Red) 
Coil Peaking (Red) 
Coil Peaking (Blue and White) 
Coil Pis. 1.F. 
Coil Pis. I.F. w/Trap 
Coil Pis. I.F. 
Coil R.F. Choke 
Coil Pis. I.F. 
Coil, Video Detector Peaking Coil 
Assembly 

Coil Filter Choke 
Coil Filament Choke 
Coil Filament Choke 
Coil Filament Choke 
Coil Filament Choke 
Coil Deflection Yoke 
Coil Horizontal Frequency Control 
Coil Width Control 
Coil Horizontal Linearity 

TI) ANSFORNIER 

DESCRIPTION 

Transformer Ratio Detector 
Transformer Vertical Block Osc. 
Transformer, Vertical output 

Transformer Power 
Transformer, Horizontal output 

CONTROLS 

DESCRIPTION 

Control Volume Contrast 250K-5K 
(Dual Front) 

Control Brightness 100K (Front) 
Control Focus 1 Megohm (Rear) 
Control Vertical Hold 1 Megolur (Front) 
Height 5 Megohm (Rear) 
Control Vertical Linearity 5E 2. 
(Rear) 

Control Vertical Centering 20 Ohm 
C.T. (Rear) 

Control Horizontal Hold 5K (Front) 
Control Horizontal Drive 250K (Rear) 
Control Horizontal Centering 100 Ohm 
Wirewound (Rear) 

MISC. CHASSIS ACCESS. 8s PARTS 

PART NO. 

PA18155 
PA18210 

PA 18157 
PA 18170 
PA 18147 
PA18101 
PB 18205 
PE540-67 
P1.540-35 
PE540-19 
PE540-18 
PE540-34 
PE540-44 
PE540-7 
PA 18207 
PD5366 
P 85367 
PA54661 
PC 18197-5 
PC55141-6 
PA37lIl 

PC541201 
PB541191 
PB541202 
PB541219 
PA 18174 
PB541259 
PC541198 
PA 541203 
PD541197-1 
PDS41197-2 
PA541280 
PA541127 
PB541102-5 
PB541110-4 

PB541110-6 
PB541110-7 

DESCRIPTION 

Socket; Octal Molded 
Socket; Octal Molded w/Molded Saddle, Mica 
Filled Bakelite. 

Socket; 9 Pin Wafer 
Socket; 9 Pin Wafer, 1-5/16" Mtg. Centers 
Socket; 7 Pin Wafer 
Socket Speaker Plug 
Socket; H.V. Rectifier Assembly 
Terminal Strip AAAEAA 
Terminal Strip AEAA 
Terminal Strip AEA 
Terminal Strip AAE 
Terminal Strip AAEA 
Terminal Strip AAEAA 
Terminal Strip AE 
Socket, 9 Pin Molded w/Adapter Plate 
Shield, H.V. Supply 
Cover, H.V..Supply Shield 
Interlock Connector, Male 
Socket, Kinescope (6 Pin) 
Anode Lead Assembly 
Switch; 4P3T Rotary Wafer (Local-Dx-Phono) 
(Front) 

Bracket, CRT Front Support 
Bracket, CRT Stop 
Bracket, CRT Stop (Left and Righi Sides) 
Bracket, Anode Lead Holder Assembly 
Socket; Phono Jack 
CRT Strap Assembly 
Bracket Yoke Hood and CRT Grommet Support 
CRT Rubber Grommet (Yoke Hood) 
Bracket CRT Re ar Support - Left 
Bracket CRT Rear Support - Right 
Grounding Spring, CRT Coating 
Grounding Spring Positioner 
Cushion, Rubber, CRT Strap 
Cushion, Sponge Rubber, CRT Stop Bracket and 
Lower Front Support 

Cushion, Sponge Rubber, CRT Front Support 
Cushion, Sponge Rubber CRT Stop ( Side) Brackets 

CABINET REPAIR PARTS LIST 

CABINET 

SAFETY GLASS 

GLASS RETAINER STRIP (UPPER) 

GLASS RETAINER STRIP (LOWER) 

MASK 

BACK COVER 

SPEAKER #1 

SPEAIER #2 

KNOB-PHONO/DX-LOC.SW. 

KNOB-CHANNEL SELECTOR 

KNOB-VERNIER 

KNOB-ON-OFF-VOLUME 

KNOB-PICTURE CONTROL 

KNOB-AUXILIARY CONTROL 

MODEL 22C61B 

CH1SSIS 1021-2 

A60209 

A62457-13 

A62410-2 

A62412-2 

A62418 

A62420 

A58133-6" PM 

A58132-6" PM 

A39247-2 

A39242-2 

A39240-3 

A39241-2 

A39239-3 

A39246-1 

•Used on all chassie unless otherwise specified in this column. 

II specified, the part is used only on the chassie Indicated. 

© John F. Rider 
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TELEVISION ALIGNMENT PROCEDURE VHF 
Aligning a television receiver is an exacting procedure 

and involves the use of bench space, test equipment and 

skilled personnel at the service shop, as well as the cost 

of making two trips to the customer's home. Before deciding 
that the chassis must be pulled and aligned at the shop, the 

serviceman should check these very common sources of 
trouble: 

1 - The antenna and installation. 
2 - Front panel and rear chassis controls, including 

picture tube adjustments. 
3 - Reception on all available channels. 
4 - Tube failures. Substitute from your kit of known 

good replacements. 

5 - Visual inspection of underside of chassis for 
obvious faults, such as loose connections, etc. 

TEST EQUIPMENT REQUIRED FOR ALIGNMENT 
The equipment specified below is desirable, but in 

cases where this equipment is not available, it is possible 
to align the receiver by use of a 20 to 30 mc. modulated r-f 

signal generator, using the picture and speaker as indication 
of alignment. 

1 - Signal Generator with an output variable between 
100 and 100,000 micro-volts, and crystal controlled 

or crystal-calibrated at the following frequencies: 

a-4.5 megacycles c-25.4 megacycles 
6-22.8 megacycles d-21.25 megacycles 

2 - DC Vacuum Tube Voltmeter with 5 volt and 10 volt 
scales. 

3 - A pair of balanced (± 1%) 100K carbon resistors. 

TEST EQUIPMENT 
REQUIRED FOR SWEEP ALIGNMENT CHECK 
1 - R-F sweep generator with frequencies ranging from 

40 to 220 megacycles, having sweep width of ap-
proximately 10 megacycles, and having adjustable 
output to approximately 0.1 volt. 

2 - Cryst•l-centrolled or crystal-calibrated markers for 
the picture and sound carriers of each channel. 

3 - Cathode Ray Oscilloscope with good low frequency 
response. 

CAUTION: THE SECOND ANODE LEAD TO THE PICTURE 
TUBE HAS A HIGH POTENTIAL. DURING THIS ALIGN-

MENT IT IS ADVISABLE TO REMOVE THE HORIZONTAL 
OUTPUT TUBE FROM ITS SOCKET, THUS ELIMINAT-
ING THIS HIGH VOLTAGE HAZARD. 

I.F. ALIGNMENT PROCEDURE 
1 -- Connect "high" lead of signal Generator to the 

VHF antenna. (Test point cannot be used for IF 
alignment because low generator impedance de-
tunes IF circuits in plate circuits of 6x8 mixer 

oscillator.) 
2 - Connect DC VTVM lead (through 10K isolating 

resistor) to 4.7K diode load resistor ( R113); ground 
to chassis. Set VTVM to 5 volt scale, negative 
polarity. 

3 - Set I.F. generator to 25.4 megacycles with sufficient 
output to read approximately 3 volts on the VTVM. 

4 - Carefully adjust L101 and L104 (see tube and 
tuner location) for maximum deflection on VTVM. 

Adjust sweep generator output to keep meter read-
ing approximately 3 volts. 

5 - Set I.F. signal generator to 22.8 megacycles with 
sufficient output to read approximately 3 volte on 

the VTVM. 
6 - Carefully adjust L 2 • L103 (see tube and tuner 

location) for maximum deflection on VTVM. Adjust 

signal generator output to keep meter reading ap-
proximately 3 volts. 

7 - Set 1.F. signal generator to 21.25 megacycles, set 
VTVII to 10 volt scale ( negative polarity), and 
adjust signal generator output for convenient de-
flection on VTVM. 

8 - Adjust 1114 for minimum deflection out VTVM. 

SWEEP ALIGNMENT CHECK 
Although not essential, a sweep alignment check is • 

desirable verification of good R-F and I.F. response. Pro-
ceed as follows: 

1 - Connect R-F sweep generator to antenna terminals 

(antenna impedance 300 ohms.) 

2 - Calibrate oscilloscope fm convenient 5 volts peak-

to- peak vertical deflection (5 volts peak-to- peak 

is approximately 1/4 of the peak-to-peak voltage of 
the 6.3V A.C. filament). 

3 - Connect vertical input of oscilloscope (through 

10K isolating resistor) to 4.7K diode load resistor 

(R1131; ground to chassis. Connect horizontal input 
of oscilloscope to " scope" terminals of R-F gener-
ator; adjust for convenient horizontal sweep. 

4 - Set R-V sweep gene,vtee chennel 3, televisi on 

receiver to channel 3, and if necessary, adjust 
sweep generator output, sweep width, and scope 

horizontal setting for convenient band-pass display 
having 5 volts vertical deflection as previously 

calibrated. ( If you must touch scope vertical set-
tings during these adjustments recalibrate acope 
for 5 volts peak-to-peak as in step 2 above). 

5 - Couple crystal-controlled R-F, carrier markers very 
loosely to antenna terminals, adjust receiver FINE 

TUNING control till video carrier marker is 1/2 

down on curve. Turn up marker output till R-f sound 
carrier is visible on bandpass and adjust sound 

trap ( 1114) to minimize effect of sound carrier 
marker. 

6 - Check all channels as above. 

SOUND ALIGNMENT 

1 - Connect 4.5 megacycle signal generator to pin 2 of 
12B116 ( V7) video amplifier. 

2 - Connect DC V.T.V.M. lead to pin 7 of 6A16 ( V9) 
ratio detector, negative polarity. 

3 - Adjust signal generator to precisely 4.5 mega-

cycles; adjust output to read approximately 
5 volts on V.T.V.M. 

4 - Adjust 1113 and bottom of T100 for maximum de-
flection on V.T.V.M. Keep V.T.V.M. reading below 

10 volts at all times. 
5 - Attach two series-connected 100K (± 1%) resistors 

across 11126 ( Ratio Detector Load Resistor). Con-

nected DC V.T.V.M. to center-tap of 100K resistors, 
and connect ground wire of V.T.V.M. to junction of 

C119 and C120 (Audio Take-Off of T100)• 
6 - Adjust top of T100 for zero reading on V.T.V.M. 

between a plus and a minus peak. 
VIDEO AMPLIFIER TRAP 

When necessary, the video amplifier 4.5 mc trap ( 110) 
should be adjusted as follows: 

1 - Connect 4.5 mc signal generator " high" lead to 
picture tube grid; ground to chassis. 

2 - Connect DC V.T.V.M. to pin 7 to 6AL5 ( V9) ratio 
detector, 10 volt scale, negative polarity. 

3 - Adjust L110 for minimum deflection on V.T.V.M. 

R- F OSCILLATOR 

If all channels are not within range of FINE TUNING 
control, adjust two screws located in front of r-f tuner unit 
for adjustment of either low or high band. CAUTION: Do not 
touch adjustmenta on top of r- f tuner unit, other than con-

verter plate coil, L2. during IF Alignment. 

HORIZONTAL OSCILLATOR ALIGNMENT 

If the Horizontal Hold control fails to maintain sync, 
the horizontal oscillator should be reset. To reset this 
screwdriver adjustment, set the hori,antal hold control in 
the center of its range and sync the picture with the hori-
zontal A.F.C. adjustment screw. Check the hold control 

action on various channels and alter the screw adjustment 
an required to provide sync on all rhanrels. 

DEFLECTION YOKE, ION TRAP AND FOCUS ADJUSTMENT 

Following is the proper procedure for adjusting the De 
flection Yoke, Ion Trap and Focus. 

The Receiver should be turned on but not connected to 

an antenna. These steps should then be taken in the fol-
lowing order: 

L406 is clue•i• 105-3-81706, 105-3-82104 & 105-3-82106 

1 — The Deflection Yoke should be moved as far for-
ward as possible on the neck of the CRT. 

2 - The Flrightnesn control should be turned to maxi-
mum (clockwise) and the Contrast control should 
be turned to minimum (counterclockwise). 

3 - The Ion Trap should be rotated and at the same 

time moved forward and backward to find the posi-
tion which produces the brightest raster on screen. 

4 - The Deflection Yoke should be rotated so that 
the top and bottom edges of the raster are parallel 
to the top of the chassis. 

5 - The Brightness control should now be reduced 
(ccw) to a point where the raster is slightly above 
normal brilliance. 

6 - With Brightness and Contrast controls at normal 
positions, adjust the Focus control (rear of 
chassis) for well-defined scanning lines. 

HEIGHT, WIDTH AND LINEARITY 

To adjust the overall size and linearity of the picture 
it is almost mandatory that a test pattern transmitted from a 
local station be used. It should also be remembered that in 
areas where more than one station is being received, that 
pictures transmitted from different stations will vary slight-
ly in size. The smallest transmitted picture should be made 
to fill the area outlined by the mask. 

The Width control (tear of H.V. cage) should be ad-
justed to give • picture that will fill the mask horizontally. 

The Height and Vertical Linearity controls (both 
rear of chassis) should then be adjusted for • linear picture 
that will fill the mask vertically. 

TELEVISION ALIGNMENT PROCEDURE, UHF 
Alignment of the UHF Tuner is a simple procedure 

since its bandpass is essentially predetermined by the fixed 
characteristics of original component design, physical lay-
out and associated circuitry. Except as stated otherwise in 

this procedure, band-pass is not subject to serious change 

during alignment, however, replacement of any component 
within the R-F or I- F circuits may disturb the band-pass 
characteristics. Accordingly, whenever parts within these 
circuits are replaced, electrical and physical specifica-
tions of the original components must be duplicated as 
closely as possible. Wires, parts and other accessories 
must be replaced in their former positions. 

Complicated or specially designed test equipment is 
not required for practical alignment of the UHF Tuner. In-
struments used for testing VHF sets are usually satisfac-
tory. However, the following instruments are needed; 

1 - VHF signal generator with AM output and a sweep 
modulation of at least 12 megacycles. 

2 - Oscilloscope or vacuum tube volt-ohmmeter for 
measurement of the relative signal. 

3 - An operating VHF television set. (The latter is 
suggested as a practical amplifier for raising the 
output signal of the converter to • level which 
permits convenient observation.) 

PICTURE TUBE HANDLING PRECAUTIONS 

The picture tube encloses o high vacuum and with the 
/orge surface area of gloss involved, the stressas set up, 
particularly at the front rim of the tube, are considerable. 
An abnormal handling stress, accidental blow at a highly 

stressed surface, or even a scratch on the surface of the 
tube could cause it to implode or collapse with destruc-
tive violence. 

HIGH VOLTAGE WARNING 

Operation of this receiver outside the cabinet or with 
covers removed involves a shock hazard from the re-
ceiver power supplies. Work on the receiver should not be 
attempted by anyone who is not thoroughly familiar with 

the precautions necessary when working on high voltage 
equipment. 

25.751C 
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ALIGNMENT PROCEDURE UHF TUNER PC541452 

Alignment of the UHF Tuner is a simple procedure since 
its bandpass is essentially predetermined by the fixed 
characteristics of original component design, physical layout 

and associated circuitry. Except as stated otherwise in this 
procedure, band-pass is not subject to serious change during 
alignment, however, replacement of any component within 

the It- F or I- F circuits may disturb the band-pass character-
istics. Accordingly. whenever parts within these circuits are 

teplaced, electiical and physical specifications of the origi-
nal components must be duplicated as closely as possible. 

Wires, parts mid other accessories must be replaced in their 
former positions. 

Complicated or specially designed test equipment is not 

required for practical alignment of the UHF Tuner. Instru-
ments used for testing VHF sets are usually satisfactory. 
However, the following instruments are needed: 

1 - VHF signal generator with AM output. 
2 - Oscilloscope or vacuum tube volt-ohmmeter for 

measurement of the relative signal. 

The oscilloscope or VTVM should be connected across 
the TV set video detector load resistor, 11113. 

The procedure for alignment consists of the following 
steps in the suggested sequence given: 

I - Positioning of the oscillator for proper band cover-
age. 

2 - Alignment of 11-F circuits for maximum effective 
ness. 

oscli.I.Ain it ADJUSTMENT 

1- Turn drum to extreme CCW position. 
2 - Correct the Mgnal generator to the UHF tuner an-

tenna terminals and adjust generator for a signal 

between 459 and 466 megacycles. If no response is 

observed, carefully squeeze the short ends of the 
oscillator tuningcondenser plates together or spread 

them apart until some frequency within the 459 to 
466 mc range produces a response. 

3 - Turn the tuning drum to extreme clockwise position. 
4 - Swing the signal generator thru the frequency range 

894 to 903 megacycles. If a response within this 
range is obtained, no adjustment is necessary. If a 

response below 894 mc occurs, carefully squeeze 
the long ends of the oscillator plates slightly to-

gether until a signal between 894 and 903 mc pre 
duces a response. If the output occurs above 903 
mc carefully spread the oscillator plates slightly at 
the long end. 

NOTE: Only a very slight amount of bending should be re 

quired in any case of incomplete band coverage, as this 
unit is assembled in a precision jig. 

1 - With the signal generator and VTVM or oscilloscope 

connected as in the oscillator adjustment, adjust 
the signal generator to 470 mc and tune in this 
signal on the tuner. ( near extreme counter clockwise 
position.) 

2 - Squeeze together or spread apart the short ends of 

the plates of the two R.F. tuning condenser sections 
until a maximum response is obtained. 

3 - Set the signal generator to 890 mc and tune in this 

signal on the tuner ( near extreme clockwise posi-
tion). 

4 - Squeeze together or spread apart the long ends of 

the RE tuning condenser plates until a maximum 
response is obtained. 

These steps complete the UHF tuner alignment. 

DRUM SHOWN IN 
900 Mc POSITION 

64F4 

5911,9„, 4  ,.- TEST POINT 
125.25 Mc UHF TUNER PC 541452 
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CHASSIS 817-81, 817-86, 822-2, 822-4 

1100 SERIES CAPACITORS 

SC HEM. 
LOC. CHASSIS • PART NO. 

C100 PE190-133 
C101 PAI9147 

C102 

C103 
C 104 
C 103 

C106 
C107 

C108 

C 109 
C 110 

C Ill 

C 112 

C 113 

C 114 

C 113 

C 116 

C 117 

C118 

:119 

C 120 

C121 
C122 

C123 

C124 
C125 
C126 

C128 

C129 

C132 
C133 

CI35 
C202 

C203 

C204 

C205 

C206 

C207 
C208 
C209 
C210 
C 211 

C212 
C213 
C214 
C215 
C216 

C218 

Ç 219 
C220 

C221 

C222 

C223 

C227 

C300 
C301 

C302 

C303 

C304 
C305 

DESCRIPTION 

Mica, 270mml 500V 1107. 
Ceramic. Shielded Dual 

Disc, 1500innif GMV 

PE556-234 Ceramic Tubular, 680romf 
350V 110% (maul.) 

PEI90-133 Mica, 270mmf 500V : 10'7. 
PE190-133 Mica, 270nunf 500V 1107. 

PAI9148 Ceramic, Single Disc 
1500mmf GMV 

PE 194-A2 1 Paper, 1.0rafd 100V * 207. 
PP19163 Ceramic, Sine lded Dual 

Disc 5000tranf GAN 

PE190-140 Mica, 5 lOmmf 500V 10'7. 

PE 190- 107 Mica, 22mmf 500V 1107. 
PE555- 101 Cerionlc Tubular lOmmf. 

500V 120% ( l.Joins.) 

PE555-136 Ceramic Tubular 1000minf 
350V 1207. (Unin•.) 

PE194-A160 Paper, . 05mfd 600V 120% 

PP 19201 Ceramic Tubular, 820mrnf 
350V 110"/. ( Ilions.) 

PE 555-100 Ceramic Tubular, Smrof 
500V t 20% ( Union.) 

PE 555-113- 2 Ceramic Tubular. 47mmf 
500V t 207. NPO ( Union.) 

PF. I97-160 Paper, Molded Tubular 
.05rrifd 600V 220% 

PEI 94-A151 Paper, . 005rnfd 600V ± 20% 

PA19148 Ceramic Single Disc 
1500mml GMV 

PE556-236 Ceramic Tubular, 
1000mmf 350V 110% (Insul.) 

P E194-A 160 Paper, . 03mfd 600V 1207. 
PA20181 Electrolytic, Imfd 100V 
PE 194-A156 Paper, . 02infd 600V ±207. 

PE194-A160 Paper, . 05rnld 600V 1207. 

PE194-A145 Paper, . 00 Imfd 600V 207. 
PE194-A1S1 Paper, . 005mfd 600V ± 20'7. 
PA20175 ElectrolytIc, 10-10mfd 450V 

100mfd 50V 
PE 555- 100 Ceramic, 5.0rnmf 500V 

± 20.7. ( Uninsul.) 

P A20 182 Electrolytic, SOmfd, 25V 

PE 194-A145 paper..001mfd 600V 20% 
PE536-231 Ceramic tubular, 470mmf 

500V ±207. (Ensui.) 
PE1 94-A146 Paper, . 002 mid 600V ±207. 

PA19109 Ceramic, Single Disc 
5000.omf GMV 

PA20 144 Electrolytic, 
40-40- 20-20- rof d 430V 

PAI9109 Ceramic, Single Disc 
3000mmf GMV 

PAI9109 Ceramic, Single Disc 
3000mmf GMV 

PAI9109 Ceramic, Single Disc 
500Ornmf GMV 

PE194-A156 Paper, . 02mfd 600V ± 207. 
PE 190- 1.17 Mica, 390mmf 500V ± 10% 

PE 190-133 Mica, 270mmf 300V 1107. 

PE194-A155 Paper, . 01mi/d 600V 1207. 
PEI9 4-A155 Paner, . 01rrild 600V 1.207. 

PE 192- 163 Mica, 470Ornmf 500V 1107. 
PE 194-A159 Paper, . 035rrifd 600V ± 207. 
P E 194-A 156 Paper, . 02rrild 600V 1207. 
PE 194-A160 Paper, . 05mfd 6005I ± 207. 
PA20174 Electrolytic, Srrild 350V 

Non-Polarized) 

PE 194-A 160 Paper, . 05mfd 600V '1207. 

PEI94-A 160 Paper, . 03rnld 600V 207, 

PE194-Al 62 Paper, 0.1mfd 600V ±2 0% 
PEI94-A151 Paper,.00Smfd 600V ± 207. 

PE 194-A151 Papar, . 005mfd 600V t 20% 

PE 94-A 155 Paper, . 01mfd 600V t 20% 

PAI9109 Ceramic Single Disc, 
5000mmf, GIAV 

PE 194-A145 Paper, . 00 ',Md 600V 20% 
PE194-A145 Paper, . 001m/d 600V t207. 

PE197-151 Paper, Molded Tubular 
.0r5mfd 600V t 207. 

PE 197-151 Paper, Molded Tubular 
.005mfd 600V t 207. 

P E 194-A 160 Paper, . 05mfd 600V ± 20% 
PE 195-261 Mica, Silver, 390Ornmf 

500V ± 57. 

iCHEM. 
1.0C. CHASSIS • PART NO. 

C3C6 PE 190- 137 Mica, 390mmf 300V 1107, 
C307 PE190-13 7 Mica, 390mmf 500V ± 107. 

C308 817-81,-86 PEI 90-125 MIc•, 120mmf 500V 1_10% 

C308 822-2,-4 PEI 90-137 Mica, 390mml 500V .1107. 
C309 P A1772 Trimmer, 25- 28Orreof 

C310 PA20137 Electrolytic, lOrrifcl 25V 
C311 822-2,-4 PP19145 Mica, 5mmf 2500V ±.2 07. 
C312 PE 197-160 P aper, Molded Tubular 

.05tofd 600V 1207. 

C313 822-2,-4 PP19146 Mica, I Ommf 2500V ±207. 
C314 PE 197-160 Paper, Molded Tubular 

.05mfd 600V 120% 

C315 822-2,-4 PA1 998-3 Ceramic, 500mmf 204v 
C316 PE 197- 162 P•p•r, Molded Tubular 

.1mfd 600V ± 207. 

C317 PA20147 Electrolytic 25nrild 12V 
C318 PE1914 6 Mica, 220mmf 1000V 1107. 

C320 81 7-81,-86 PE190-133 Mica, 2 70mrnf 500V ± 107. 
C324 PPI9217 Mica, 10mrnf 1500V ± 107. 
C325 PEI9232 Mica, 22mmf 1500V ± 107. 

C326 PE194-A146 Paper, . 002mfd 600V ±207. 

SCHEM 800 SERIES RESISTORS 

LOC. CHASSIS • PART NO. DESCRIPTION 

DESCRIPTION 

R100 
R101 

R102 
R103 
R104 

R105 
R106 
RI07 

R108 
R109 
R110 
R111 

RII3 

t• 
R113 
RII6 
R117 
R118 

RI20 

R121 

R122 
RI23 
R124 

RI25 
R126 
R127 

R128 
R129 
R130 
R131 
R133 

R134 
R135 

R139 
R140 
R141 

R200 
R201 

R203 
R204 
R205 

R206 
R20 7 
R208 

R209 

R211 
R2I2 
R2I3 
R214 
R215 
R216 8 
R2I 7 
R218 
R2I9 

R220 
R22I 

R222 

P225 
R226 
R227 

R228 
R229 
R230 
R231 

PE23 l-1159 

PE23I-1117 

PE.2 31-1137 
PE23 l-1179 
PE231-1119 

PE23 l-1123 
PE23 l-1167 

PE231-1133 
PE231-1 133 
PE23 l-1129 
PE23 l-1197 
PE231-1189 

PE23 l-1165 
PEiJi 1133 
PE231-1165 
PE232-116I 
PE231-122I 
PE231-113I 

PE233-74 
PE233-1179 
PE231-1173 
PE23I-1197 

PE23 l-1197 

PE23 2-1155 
PE231-1189 
PE23 1-1245 

PE231-1213 
PE23I- 1213 
PE232- 1137 

PC2 1134-4 
PE231-1221 
PE231-1195 
PE231-1239 

PE231-1215 
PE231-1187 
PE231-1189 

PE23 151 

PC21134-22 
PE231-1175 
PE231-1189 

PE23I-1213 
PE23 l-1229 
PE 231-1229 
PE232-1 181 
PE231-1221 

PE231-1181 
PE2 31-1221 
PE23I-1159 
PE231-11 63 
PE231-1163 

17-86,822-4 PE231-1207 
PE23 l-1109 
PE232- 127 
PE23 1-1189 

PE231-1213 
PE231-I225 
PE23I-1155 

PE233-1161 
PE233-116I 
PE232-1209 
PE23 l-1185 
PE231-1207 

PE231-1221 
PE23 l-1181 

Carbon, 2700 Ohm 1/2W ± 107. 

Carbon, 47 Ohm 1/2W ± 10% 

Carbon, 330 Ohm I / 2W .1107. 
Carbon, 18k Ohm 1/2W 2 107. 
Carbon, 56 Ohm I/2W ± 10% 

Carbon, 82 Ohm I / 2W 1'107. 
Carbon, 5600 Ohm 1 2W ± 107. 
Carbon, 220 Ohm 1/2W : 107. 
Carbon, 220 Ohm 1 / 2)11 '1107. 
Carbon, 150 Ohm 1/2W 1107. 
Carbon. 1004 Ohm 1/ 2W 1'10'7. 

Carbon,4 74 Ohrn 1/2W ± 107. 

Carbon, 4700 Ohm I / 2W 2107. 

Caroon, 22u Onn. à/ - 
Carbon, 4700 Ohm 1/2W ± l07. 

Carbon. 3300 Ohm 1W 107. 
Carbon, 1.0 Megohm 1/2W 1107. 

Carbon, 180 Ohm I / 2W ± I0'7. 
Carbon, 114 Ohm 2W ± 57. 
Carbon, 184 Ohm 2W ± IO% 

Carbon, 104 Ohm 1/2W '110% 
Carbon, 100k Ohm 1/2W'110% 
Carbon, 1004 Ohm I / 2W ± I07. 
Carbon, 1800 Ohm I / 2W 1.10% 
Carbon, 474 Ohm I / 2W 1.10% 
Carbon, 10 Megohm 1/2W 1107. 
Carbon, 4704 Ohm 1/2W '1107. 
Carbon, 470k Ohm 1/2W ± 10% 
Carbon. 330 Ohm IW ± 107. 

Wirewound • 3250 Ohm 7W ± I 07. 
Carbon, 1.0 Megohm 1/2W ± 107. 

Carbon, 82k Ohm 1/2W ± 107. 
Carbon, 5.6 Megohm 1/21V ± 107. 

Carbon, 560k Ohm 1/2W 2 107. 
Carbon, 39K ohm, 1/2 W, 1 107. 

Carbon, 47Ic Ohm 1/2W ± 107. 
Wirewound, 1.2 Ohm IW 110% 
Wirewound,80 Ohm 15W ± 10% 

Carbon, 12k Ohm I / 2W ± 107. 
Carbon, 47k Ohm 1 2W ±107. 

Carbon, 470k Ohm I/2W 1107. 
Carbon, 2.2 Megohm 1 /2W 1107. 
Carbon, 2.2 Megohm I / 2W ± 107. 
Carbon, 22k Ohm IW±107. 
Carbon, 1.0 Megohm 1/2W ± 107. 
Carbon. x2no ohm 1 / 2w ± 107, 
Carbon. 224 Ohio I/2W ± 107. 

Carbon, 1.0 Megohm 1 /2W ± l07. 
Carbon, 2700 Ohm I/ 2W ± 107. 

Carbon, 3900 Ohm 1/2W ±10% 
Carbon, 3900 Ohm 1/2W ±I 07. 
Carbon, 270k Ohm 1/2W ±1 0% 
Carbon. 6800 Ohm I / 2W ± 107. 
Carbcfn, 1.8 Megohm I W 1.5% 
Carbon, 47k Ohm 1/2W ± 107. 
Carbon, 4704 Ohm 1/2W 1107. 

Carbon, 1.5 Megohm 1 / 2W ± 10'7. 
Carbon, 1800 Ohm I / 2W ± l07. 
Carbon, 3300 Ohm 2W 1107. 

Carbon, 3300 Ohm 2W 1.107. 
Carbon, 330k Ohm 1W ± 10% 
Carbon, 334 Ohm I / 2W ± 107. 
Carbon. 270k Ohm I / 2W ± 10'7. 
Carbon, 1.0 Megohm 1 / 2W ± 10% 

Carbon. 224 Ohm I / 211/ ± IO% 

.3CHEM 
LOC. CHASSIS • PART NO. 

R232 
R233 
R234 
R236 

R242 

R300 
R301 
R302 

R303 
R304 
R305 
R306 
R307 
3n• 

R306 

R310 
R3Il 

RO 12 
5313 
R314 
5315 

R316 

R317 
R318 
R3 19 
R319 

R320 
5321 
R322 
R323 
R325 
5 326 

822-2,-4 

817-81,-86 

817-81,-86 
822-2,-4 
822-2,-4 

PE23 l-1181 
PE231-1171 
PE23I-1189 
PE232-1205 

PE231-1185 

PC21134-16 
P2.233-1165 
PE233-1169 
PE23I-1197 
PE231-1197 
PE231-12I3 
PE23 1-1233 

PE232-1181 
Pq?'1, -, 
PE23 I-1155 
PE231-1205 
PE23 l-1213 
PE23 I-1197 
PE231-1123 

PE233-1133 
PE23 163 

PE233-2321 

PE231-1171 
PE23 2-1217 
PE231-1109 
PE231-1117 

PE233-1165 
PE233-11 63 

PE233-11 69 

PE 233-1169 
PE 232-1217 

PE233-1169 

SCHEM 
LOC. CHASSIS • 

L101 

L102 
L103 
L104 

L105 
L106 
L107 
L108 
L109 

LII0 
L111 
L 112 

L 113 

L 114 
L200 
L201 

L202 
L203 81 7-81,-86 

L203 822-2,-4 
L300 
L301 817-81,-86 

L301 822-2,-4 

L302 
817-81,-86 

K22-3 
82 2-4 

SC HEM. 
LOC. CHASSIS" 

T100 

T200 
T201 
T202 

T300 

DESCRIPTION 

Carton, 221r Ohm I / 2W ± 107. 
Carbon, 8200 Ohm I / 2W ± 10% 
Carbon, 474 Ohm 1/2W ± 10% 

Carbon, 220K ohm, 1W, 10% 

Carbon, 33k Ohm 1/2W ± 10% 

Wirewound. 2250 Ohm 1514 ± 107. 

Carbon, 4700 Ohm 2W ± 107. 
Carbon, 6800 Ohm 2W 1107. 

Carbon, 100 1r Ohm I / 21,/ 710% 
Carbon, 1004 Ohm I / 2W ± 10'7. 

Carbon, 470 k Ohm / 2W ± 10% 
C•rbon, 3.3 Megohm I / 2W ± 107. 
Carbon, 224 Ohm 1W 1.107. 

tcn t i2w± 

Carbon, 1800 Ohm I / 2W ± 107. 

Carbon. 220k Ohm 1/211/ 
Carbon, 470k Ohm I / 2W 110'7. 

Carbon, 1004 Ohm I / 2W t 107. 
Carbon, 82 Ohm 1 ' 214 ± 10% 
C arbon. 220 Ohm 2W t 107. 

Carbon, 0.51 Ohm 1/2W 110% 

Carbon, 1.0 Megohrn 2W ± 207. 

(Allen Bradley) 
Carbon, 8200 Ohm 1 / 2W ± 10% 

Carbon, 6804 Ohm 1W ± 107. 
Carbon, 22 Ohm 1/2W ±107. 
Carbon, 47 Ohm 1/2W ± 107. 
Carbon, 4700 Ohm 2W ± 107. 
Carbon, 3900 Ohm 2W ± 107. 
Carbon, 3900 Ohm 2W ± 107. 

Carbon, 3900 Ohm 2W ± 10% 
Carbon, 680k Ohm 1W ± 107. 
Carbon, 3900 01m, 2W ± 107. 

CHOKES et COILS 

PART NO. 

A3192 
A28233 
A3392 
A3392 
A2$253 
A28253-2 
A28255- I 
A28255-2 
A28253-1 
A28286 
A28255- I 
A28255-4 

A28286 

A283I4 
A1406 
A28276 

A28270 
A28328 
A28330 
A28263 
A28279-1 

A2831 8-1 

A28292 

PC2 833 1 

PC2 8332 

DESCRIPTION 

Coil, Pie IF 

Choke, RF 
Coil, Pis IF 
Coll. Pie IF 
Choke, RF 
Coil, Peaking (Whi'.e) 
Cod, Peaking (Red) 
Coil, Pe•king (White) 

Coil, Peaking (Red) 
Cod, 4.5 MC Trap 
Coil, Peaking (Red) 
Coil, Peaking ( Green) 

Co11,4.5 MC Audio Takeoff 

Coil, 21.25 MC IF Trop 
Cod, Filter Choke 

Choke, Filament 
Choke, Filament 
CoU,Deflection Yoke 

Coll,Defl•ction Yoke 
Coll,Horiz.Freq.Control 
Coil,Width Control 
C oil,WIdth Control 
Coil, Hong. Linearity 

Def. Yoke Cos,. w/Cent-Rings 

Def. Yoke Cover 

TRANSFOR MERS 

PART NO. DESCRIPTION 

A1201 or Ratio Detector 

1 202 
A10109 Power 
A10106 Vertical Oscillator 

A10132 Vertical Output 

A10136 or 
A10137 Horizontal Output 

CONTROLS 

SCHKM. 
LOC. CHASSIS . PART NO 

P100 A24142 

P200 

P201 
P202 

P204 

P2OS 
F204 

© John J. Rider 

8 17-86,82)-4 

817-81,-116 

A24112 
A24111 

A24114 

A24110 

A24141 

A24112 

DESCRIPTION 

Contrefit -Volume, 
5K- 250K ohm 

V•rtic al Hold, 1.0 Magots' 

Vertical Sire, 3.0 Moire» 
Vertical Linearity, 
3K ohm Wirewound 

Elrightne•s, 100K ohm 

Horizontal Hold. SK ohm 
Focus Control, 1.0 Megohm 

SAFETY GLASS REMOVAL INSTRUCTIONS 

The safety glass of some receivers is removable so 
that the face of the Picture Tube may be cleaned. 
Before proceeding, carefully observe the following 
precautions: 

1. REMOVE THE POWER CORD FROM THE WALL 
SOCKET. 

2. DO NOT ATTEMPT TO REMOVE THE FIX TUBE 
MASK UNDER ANY CIRCUMSTANCES. 

3. BE CAREFUL NOT TO SCRATCH OR STRIKE 
THE SURFACE OF THE PICTURE TUBE WITH 
ANY OBJECT. 

4. CLEAN THE FACE OF THE PICTURE TUBE 
AND THE INSIDE SURFACE OF THE SAFETY 
GLASS WITH A SOFT, CLEAN, DRY CLOTH. 

WOOD TABLE MODELS WITH 17 INCH PICTURE 
TUBE 
Remove wood strip along upper edge of glass, secured 
by (4) screws. Tilt glass forward and lift out of slot 
over control panel. Observing the above precautions, 
carefully clean Fix Tube and Safety Glass. Reas-
semble by inserting glass in slot, replace upper strip 
and tightening screws securely. 

METAL TABLE MODELS WITH 17 INCH PICTURE 
TUBE 
Remove (2) ornamental clips which retain safety glass 
at corners of lower edge of glass. Raise glana slight-
ly and bring forward, observing the above precautions. 
Carefully clean Pi: Tube and Safety Glass. 

Reassemble by inserting glass in slot, replacing clips, 
and tightening screws securely. 

METAL TABLE MODELS WITH 21 INCH PICTURE 
TUBE 
Proceed as for 17" Metal Table Modela, except that 
lower edge of glana is retained by metal strip, secured 
by (4) screws. 

MODELS WITH 21 INCH PICTURE TUBE 
Remove upper strip secured by ( 5) screws. Tilt glass 
forward and lift oat of slot of lower glas» reta'ning 
strip. Observing the above precautions, ratel illy 
clean Pix Tube sad Safety Clans. Reassemblo by in-
serting glana in slot of lower strip, replacing upper 
strip and tightening screws securely. 

*Wied on all chenala umies• othorwrise spocillod in this column 
Is apocilied, the pert la used only on the chassie indicated. 
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DESCRIPTION OF CHASSIS 
CHASSIS NO.  DESCRIPTION 
700 19 Tube Television Receiver chassis ( including rectifiers), or 121/2" round picture tube. 
700-1 19 Tube Television Receiver chassis, including rectifiers, for 16" rectangular picture tube. 
700-10 20 Tube Television Receiver chassis, including rectifiers, for 16" rectangular picture tube. 
700-2 19 Tube Television Receiver chassis, including rectifiers, for 16" rectangular tube with provision for 

connecting 507 AM/FM chassis and record changer., 
700-20 20 Tube Television Receiver chassis including rectifiers, for 16" rectangular tube with provision for 

connecting 507 AM/FM chassis and record changer. 
700-30 20 Tube Television Receiver chassis, including rectifiers, for 14" rectangular picture tube. 
700-40 20 Tube Television Receiver chassis, including rectifiers, for 19" round tube. 
700-50 20 Tube Television Receiver chassis, including rectifiers, tor 16 Rectangular tube with provision fur 

connecting 703 AM/FM chassis and record changer. 
700-90 20 Tube Television Receiver chassis, including rectifiers, for 16" rectangular tube, with socket for color 

adapter connection. 
700-91 20 Tube Television Receiver chassis, including rectifiers, for 19" round tube, with socket for color adap-

ter connection. 
700-92 20 Tube Television Receiver chassis, including rectifiers, for 16" rectangular tube, with provision for 

connecting 703 AM/FM chassis and record changer, and socket for color adapter. 
700-93 20 Tube Television Receiver chassis, including rectifiers, for 20" rectangular tube, with socket for color 

picture connection. 
700-95 20 Tube Television Receiver chassis, including rectifiers, for 20" rectangular tube, with provision for 

connecting 703 AM/FM record changer and socket for color adapter. 
700-96 20 Tube Television Receiver chassis, including rectifiers, for 17" rectangular tube, with socket for color 

adapter connection. 

GENERAL SPECIFICATIONS OF MODELS 

MODEL 1211 1212 12CI 1411 
1611 & 
1611B 

1601 I6C2 1605 16KI 

700-50, 
700-92 

16M1 

— _ 

CHASSIS 700 700 700 
700-1,-30 
700-10 

700-1,- 
-10,-90 

700-1,-10 
-90 

700-10, 
700-90 

700-10, 
700-90 

700-10, 
700-90 

TYPE Table Table 
Open-face 
Consolette 

Table Table 
Open-face 
Consolette 

Full-door 
Console 

Open-face 
Consolette 

Console 
Comb. 

2/3 door 

Table 

PICTURE TUBE 121/2 " 
Round 

121/2 " 
Round 

121/2 " 
Round 

14" 
Rect, 

16" 
Rect. 

16" 
Rect. 

16" 
Rect. 

16" 
Rect. 

16" 
Rect. 

16" 
Rect. 

CABINET Mahog. Mahog. Mahog. 
Mahog.Mahog. 
with 

Escutch. 
Mahog. Mahog. Mahog. with 

E scutch. 
Mahog. Metal 

AM, FM CHASSIS none none none none none none none none 703 none 

3 SPEED 
REC. CHANGER 

none none none none  none none none none VM 950 none 

BUILT-IN 
ANTENNA yes yes yes yes yes  yes yes yes yes no 

ANTENNA 
INPUT 
IMPEDANCE 

TOTAL POWER 
CONSUMPTION 
(117V-60 CYC.) 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

200 200 200 210 210 210 210 210 220 210 

SPEAKER 5" 5" 5" 5" 10" 10" 8" 5" 

AUDIO OUTPUT 
MAX. WATTS 

 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

PACKED WEIGHT 62 62 94 64 72 88 112 96 139 eo 

CAB. WIDTH 17 17 18% 18 18 22 26 211/2 27 19 

CAB. DEPTH 18% 18% 20% 191/8 191/8 201/2  22 20-9/16 21-5/16 20 

CAB. HEIGHT 15% 15% 32% 17% 17% 361/4 361/2  341/4  361/4  17% 

COLOR SOCKET no no no no yes yes _ yes yes yes yes 

MODEL 17M 1 

700-96 

1711 I7C2 I7C7 I7C5 17C5•B 17KI 19CI 20C 1 2002 20K1 20M1 

CHASSIS 700-96 700.96 700-96 700-96 700-96 700-96 700-40 
700-91 700-93 700-93 700-95 700-90 

TYPE 

- — 

Table 

17" 
Rect. 

Metal 

Table 

— 

17" 
Rect. 

full door 
Console 

17" 
Rect. 

Open-face 
Consolette 

_ 

17" 
Rect. 

Open-face 
Consolette 

Open-face 
Consolette 

Console 
Comb. 

2, 3 doors 

17" 
Rect. 

Mahog. 
Wood 

O pen-face Consolette O pen-face Consolette Console 2/3 door 

Console 
Comb. 

2/3 doors Table 

PICTURE TURF 

— 

17" 
Rect. 

17" 
Rect. 

19" 
Round 

20" 
Rect. 

20" 
Rect. 

20" 
Rect. 

20" 
Rect. 

CABINET Mahog. Mahog. Mahog. Mahog. Blond 
Wood Mahog. Mahog. Mahog. Mahog. Metal 

AM/FM CHASSIS none none none none none none 703 none none none 703 none 

3 SPEED 
REC. CHANGER 

none none none none none none VM 950 none none • none VM 950 none 

BUILT-IN 
ANTENNA no yes yes yes yes yes yes yes yes yes yes no 

ANTENNA 
INPUT 
IMPEDANCE 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

75 
or 

300 ohm 

SPEAKER 5" 5" 10" 5" 8.. io" e" io" 5" 

TOTAL POWER 
CONSUMPTION 
(117V-60 CYC.) 

210 210 210 210 210 210 220 210 215 215 225 215 

AUDIO OUTPUT 
MAX. WATTS 

2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

PACKED WEIGHT 82 70 125 91 97 97 140 147 110 132 160 97 

CAB. WIDTH 18-15/16 18 26-5/16 201/.2 22 22 27 271/2  231/4 27% 271/2  21 7/8 

CAB. DEPTH 20 19-1/16 281/4  19 201/2  201/2  21-5/16 n 19 23-5/16 23% 21 

CAL HEIGHT 171/2  16-15/16 361/2 351/4 361/4  361/4  36% 39 38% 391/2  391/2  20% i 

COLOR SOCKET yes yes yes yes yes yes yes yes yes yes yes yes 

TUBE COMPLEMENT FOR CHASSIS 

CHASSIS 700 700-1-2-5 
700-10-20-90-91-92-93 
700-40-50-95 -96 

R.F. AMPLIFIER VI — 6AG5 or 6CB6 VI — 6AG5 or 6CB6 VI — 6AG5 or 6C136 
R.F. CONVERTER V2 — 6J6 V2 — 6J6 V2 — 6J6 
1st I.F. AMPLIFIER V4 — 6AU6 V4 — 6AU6 V4 — 6AU6 or 6BC5 
2nd J.F. AMPLIFIER V5 — 6AU6 V5 — 6AU6 V5 — 6AU6 
3rd I.F. AMPLIFIER V6 — 6AU6 V6 — 6AU6 V6 — 6AU6 
VIDEO DETECTOR V7A — 1/2  6AL5 V7A — 1/2  6AL5 V7A — 1/2 6AL5 
A.G.C. DIODE V7B — 1/2 6AL5 V7B — 1/2 6AL5 V7B — 1/2 6AL5 
1st VIDEO AMPLIFIER V8 — 6CB6 V8A — V2 I2BH7 V8A — 1/2 I2BH7 
2nd VIDEO AMPLIFIER V8B — 1/2  I2BH7 V8B — V2 I2BH7 

V9 — 6AU6 RATIO DETECTOR DRIVER V9 — 6AU6 V9 — 6AU6 
RATIO DETECTOR VIOA — 1/2  618 VIOA — 1/2  6T8 VIOA — 6AL5 
AUDIO AMPLIFIER VIOB — 1/2  .ill VIOB — 1/2  678 V2I — 6507 
AUDIO OUTPUT VII — 6V6 VII — 6V6 VII — 6V6 
PICTURE TUBE VI2 — I2LP4 VI2 — I6RP4 VI2 — I6RP4, I7BP4A, 20CP4 
D.C. RESTORER & SYNC CLIPPER VI3A — 1/2  I2BH7 VI3A — I/2 I2BH7 VI3A — 1/2  I2BH7 
SYNC AMPLIFIER & PHASE SPUTTER VI3B — 1/2 I2BH7 VI3B — 1/2 I2BH7 VI3B — 1/2  I2BH7 
VERT. SWEEP OSC. VI4A — 1/2  12131-17 VI4A — 1/2  I2BH7 VI4A — 1/2 I2BH7 
VERT. SWEEP OUTPUT VI4B — 1/2 I2BH7 VI4B — ih I2BH7 VI4B — V2 I2BH7 
HOR. PHASE DETECTOR VIS — 6AL5 VI5 — 6AL5 VI 5 — 6AL5 
HOR. SWEEP OSC. VIO — I2BH7 VI6 — 12BH7 VI6 — I2BH7 
HOR. SWEEP OUTPUT VI 7 — 6006 VI 7 — 6BQ6 VI 7 — 61306 
HI VOLTAGE RECTIFIER VI8 — IX2 VI8 — IX2 VI8 — IX2 
HORIZONTAL DAMPER VI9 — 6W4 VI9 — 6W4 VI9 — 6W4 
POWER SUPPLY RECTIFIER V20 — 5U4G V20 — 5U4G V20 — 5U4G 

John Y. Rider MODELS 17C2, 17C5, 17C5B, 17C7, 17K1, 17M1, 17T1, Ch. 700-96 
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MODELS 17C2,5,5B, 7, Ki, Ml, Ti, Ch. 700-96 

PARTS REMOVAL 
TO REMOVE THE CHASSIS FROM THE CABINET: 

1 — Remove the screws 

2 — Remove the screws 

3 — Remove the screws 

holding the back to the cabinet. 

holding the antenna terminal strip to the cabinet. 

holding the interlock bracket to the cabinet. 

4 — Reach into the cabinet from the rear and remove the speaker plug from the speaker socket. 

5 — Remove all the knobs from the front of the cabinet by pulling them straight out. 

6 — Remove the mounting screws from the base of the chassis. These screws will be found under the cabinet in the 
table models and under the chassis mounting board in the console models. 

7 — Slide the chassis straight out being careful not to hit the picture tube. 

8 — To replace the chassis reverse the operations listed above. 

CAUTION: 

THE PICTURE TUBE ENCLOSES A HIGH VACUUM AND, DUE TO ITS LARGE AREA, 
IS SUBJECTED TO CONSIDERABLE AIR PRESSURE. THEREFORE, PICTURE TUBES MUST BE 

HANDLED WITH EXTREME CARE. 

DO NOT OPEN THE PICTURE TUBE SHIPPING CARTON, INSTALL, REMOVE OR HANDLE 

THE PICTURE TUBE IN ANY MANNER UNLESS SHATTERPROOF GOGGLES AND HEAVY 

GLOVES ARE WORN. PEOPLE NOT SO EQUIPPED SHOULD BE KEPT AT A DISTANCE 
WHILE PICTURE TUBES ARE BEING HANDLED. 

THE LARGE END OF THE PICTURE TUBE, PARTICULARLY THAT PART AT THE RIM OF 

THE VIEWING SURFACE, MUST NOT BE SUBJECTED TO ANY IMPACT, SCRATCH, OR 

MORE THAN MODERATE PRESSURE AT ANY TIME. 

IN INSTALLATION OR REMOVING, IF THE TUBE STICKS OR FAILS TO SLIP SMOOTH-

LY INTO ITS SOCKET OR DEFLECTION YOKE, INVESTIGATE AND REMOVE THE CAUSE 
OF THE TROUBLE. DO NOT FORCE THE TUBE. 

PICTURE CONTRAST 

(outer knob 

OFF- OR SOUND 
(Inner- knob) 

FRONT PANEL OPERATING CONTROLS 

© John F. Rider 

STATION SELECTOR 

outer knob) 

FINE TUNING 
(inner knob) 

VERTICAL HOLD 

HEIGHT 

VERTICAL LINEARITY 

REAR CHASSIS CONTROLS 

BRIGHTNESS  

HORIZONTAL CENTERING 

ANTENNA SYSTEM 

WIDTH CONTROL 

HORIZONTAL LINEARITY 

VERTICAL CENTERING' 

HORIZONTAL DRIVE 

AFC 

FOCUS 

All models covered in this manual, with the exception of the I6M I, I7M I and 20M I feature a built-in anten-
na which is shipped connected to the receiver input. In those installations where an external antenna is de-
sired, it will be necessary to disconnect the built-in antenna from terminals I and 3, (shown below) and 
hook up the external antenna lead-in as follows:--

1 — Where the external antenna lead-in is 300 ohm ribbon, make connection to Terminals I 
and 3 on the antenna terminal strip, leaving the resistor and lug assembly from terminal 
2 hanging free. 

2 — Where the external antenna lead-in is 75 ohm coaxial line, connect the center conductor 
to terminal I, the shield to terminal 2, and strap the Resistor supplied with terminal 2 
between terminal 2 and 3. 

CONNECTION FOR 

BUILT- IN ANTENNA 

CONNECTION FOR 300 OHM 

ANTENNA LEAD-IN WIRE 

a 

CONNECTION FOR 75 OHM 

ANTENNA LEAD-IN LINE 

9£
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9
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MODELS 17C2, 5. 5B. 7. Kl. Ml. Tl, Ch. 700-96 

TUBE SOCKET VOLTAGES AS INDICATED ON V.T.V.M. FOR 12 1/2" AND 14" SETS 
Tube 

Location 
Tube 
Type 

PIN NUMBERS 

I 2 3 4 5 6 7 6 9 

1.V1 6C26 -0.7 0.4 8.4 0 IS M o - • _ 

VI 6AGS -0.7 0 6.4 0 15 m 0 - - 

V2 6J6 80 7S 0 5 -2.4 -4.1 0 - - 

• V4 6AU6 
0 TO e 5 5 0 120 121 0.2 - - 

VS 6AU6 
0 TO t 

0 5 0 120 121 0.2 - - 

V6 6AU6 
0 TO A 
--i.r 0 15.2 0 120 121 0.2 - - 

V7 &AU 0 
-1.0 TO A 

-4.0 0 5. 0 TO A4 
22.0 0 

-1.0 TOA 
-4.0 - - 

VII 121H7 110 0.2 TO A 
0.3 2.3 5.4 0 250 5.8 13 0 

«II 6C1I6 -0.2 7 0 5.4 110 120 7 - - 

V1 6AU6 
0.2 TO A 

-0.2 O. 0 6.4 220 210 0 - - 

VIO 6711 
-4.0 TO A 

-1.0 
-10 TO A 

-20 
-3.5 TO A 

-8.0 0 4.4 0 0 -10 60 TO A 
70 

•••VIOA RAU -10 TO A 
-20 

-10 TO a 
-20 

4 0 0 0 -10 TO A 
-40 - - 

.091,108 6507 0 -1 0 0 0 50 0 5.4 - 

VII «6 0 5.4 220 720 0 0 0 10 - 

VI3 128H7 10 20 24 0 0 24 0 10 TO A 5.250 

VI4 128H7 400 -0.4 TO A 
+0.4 

16 TO A 
21 

5.2 5.2 95 -21 0 0 

VIS 6ALS +15 -15 4.4 0 -0.2 0 ,-0.2 - - 
--

VII 121347 150 3.5 IS 5 5 103 -6.0 IS 0 

VI? 68Q6 0 0 0 150 
-8 TO A 

-2S I le 5.5 12 - 

VI 1 6W4 - - 450 - 275 - -1 - - 

NOTES: ‘Nc086R USEA DV ,CZliTttGFE. AMPLIFIE RI n NI 7 CS/TE.AED -OF VALUE (12r DEPENDS UPON SETTING OF CONTROLS. 

•• ¿CEO USED AS FIRST VID 0 AMPLIFIER ON 121/2" CHASSIS 700 ONLY 
111 ¿AU AND ¿SOT SUBSTITUTED FOR OS ON SOME 16" CHASSIS AND ALL 19" CHASSIS. 
• BRCS USED AS 2ND I.F. AMPLIFIER ON SOME 16" AND 24r . CHASSIS. 

FIG. 16A - VOLTAGE CHART 

TUBE SOCKET VOLTAGES AS INDICATED ON V.T.V.M. FOR 16.17";19"AND20" SETS 
(NO SIGNAL) 

Tube 
Location 

Tube 
Type 

PIN NUMBERS 
I 1 3 4 5 6 7 e 9 

.VI 68C5 -0.7 0.4 8.4 AC 0 95 M 0 - _ _ 

- _ 
 -_ 

- 

VI 6AGS -0.7 CI5_.1 AC 0 IS loo 0 - 
V? 6J6 80 75 0 IS AC -2.4 -4.4 0 _ 

V4 68C5 
0 rtz .e 

0.2 5 AC 0 120 121 0.2 - 

VS &AU6 0 TO A 0 5 AC 0 120 121 0.2 - _ 

VI ¿AU 6 0 Tile 0 5.2 AC 0 M M 0.2 - 
_ 

VI 1ALS 0 0 0 5.4 AC 0 0 -0.2 - - 

VS 128H7 10 
0.2 TO A 

0.3 
0 TO A 

5.5 
5.4 AC 0 250 0 9 0 

VO 6AU6 0.2 TO A -0.2. 0 0 5.4 AC 130 60 0 _ - 

VIO ¿AU -0.4 -0.4 4 AC 0 0 0 -0.7 _ - 

VII MI6 0 5.4 220 220 0 0 0 10 - 

VI3 128H7 45 20 20 0 0 20 0 
6 TO A 

5.215 

VI4 125117 400 
-0.4 TO A 

+0.4 
16 TO • 

21 
5.2 Ac 0 15 -21 0 6.2 AC 

VIS 6ALS +5.0 -7.0 0 4.4 AC 0 0 0 - - 

VII 111117 210 +1.2 IS 5 5 RA -2.0 15 0 

VI? 6106 0 0 0 150 
-8 TO A 

-25 
_ 5.5 12 - 

VIO 6W4 - - 500 - 300 _ 500 500 - 

V2I 6507 0 -I 0 0 0 02 0 5.4 - 

NOTES: A NORMAL VOLTAGE RANGE INDICATED - VALUE DEPENDS UPON SETTING OF CONTROLS. 
• 1416 USED AS R.F. AMPLIFIER INSTEAD OF 6AG5 ON SOME S TS. 

FIG. 16 VOLTAGE CHARTS 

RESISTANCE TABLE FOR CHASSIS COVERED IN THIS MANUAL 
Tube 

Location 
Tube 
TYP• 

PIN NUMBERS 

I J 2 1 3 d I 7 1 8 
VI MECS RESISTANCE CHECO ON TUNEE NOT SZCOFIMENDED bUE 70 INACESSIBILITY 

VI 6AG5 RESISTANCE CHECK ON TUNER NOT RECOMMENDED DUE TO INACCESSIBILITY 

V2 6.16 RESISTANCE CHECK ON TUNER NOT RECOMMENDED DUE TO INACCESSIIILITY 

V4 61105 I Mee. 40 0 0 60k 60k 40 X X 

VS 6AU6 I Meg. 0 0 0 60k 60k oo x X 

V6 6AU6 0 0 0 0 dOk 60k 80 X X 

1/7 6AL5 3 0 0 0 0 0 ik X X 

Ve 121117 60k 5k 15 0 0 441k I Meg. 500 0 

V9 1.486 100k 0 0 0 60k 200k 0 X X 

VIO 6ALS INF. I N F . 0 0 0 0 40k X X 

VII ¿VI X 0 60k 60k 600k X o 300 X 

VI3 1211H7 100k 1.5 Meg. 2500 o o 1.1 Meg. 0 7.70k 0 

VI4 I28H7 200k 1.5 Meg. 0 0 0 700k 1.2 Meg. 0 0 

VIS RAU 3.5M 3.5 Meg. 0 0 2.8k 0 2.n X X 

VII I 21H7 60k 4 Meg. 25h 0 0 350k 100k 2.8k 0 

VI? 6806 X 0 X 60k 410k X 0 150 X 

V19 6W4 X X 200k X 60k X 200k 200k 

NOTE: X INDICATES THAT EITHER PIN IS NOT USED OR IS USED AS TERMINAL POST FOR ANOTHER PART OF THE CIRCU 

WAVE FORMS 

I INPUT TO FIRST VIDEO AMPLIFIER PIN 2 OF V8A ( 128H7) TO 2 OUTPUT OF SECOND VIDEO AMPLIFIER PIN 6 OF V 8 e (128117) 
GROUND 

TO GROUND 

3 OUTPUT OF SYNC CLIPPER El AMPLIFIER PIN 6 OF V13 4 OUTPUT OF SYNC CLIPPER a AMPLIFIER PIN 6 OF v13 

02%0) TO GROUND 

TEST SCOPE SET FOR VERT PULSE RATE 

5 INPUT TO vER TICAL SWEEP OSCILLATOR JCT OF R43,C33. 

TO GROUND 

( 

(129117) TO GROUND 

TEST SCOPE SET FOR HORIZ PULSE RATE 

6 OUTPUT OF VERTICAL OSCILLATOR R42, C36, TO GROUND 

7 OUTPUT OF VERTICAL SWEEP AMPLIFIER PIN I OF V148 8 OUTPUT OF VERTICAL SWEEP TRANSFORMER GREEN 

(12BH7) TO GROUND LEAD TO GROUND 

9 INPUT TO HORIZONTAL PHASE DETECTOR V15 ( 6AL 5) 

BE TWEEIti PINI 

AND GROUND 

BETWEEN PIN 2 

AND GROUND 

JJ 

10 OUTPUT Of HORIZONTAL PHASE DECTECTOR PIN 5 OR 7 

Of V 15 ( 6AL5) TO GROUND 

11 INPUT TO HORIZONTAL SWEEP AMPLIFIER JCT OF C46, R63, 12 OUTPUT OF FLYBACK TRANSFORMER PIN 5 OF VP9 (6W4) 

R62, TO GROUND TO GROUND 

(1( 
13 CORRECTION wAvESHAPE FED BACK FROM HORIZONTAL 

DAMPER TUBE PIN 3 OF VI9 ( 6W4) TO GROUND 
14 WAvESHAPE ACROSS A F C HORIZONTAL LOCK CIRCUIT 

JCT OF L7, C42 , R57, TO GROUND SCOPE FREQUENCY' 
157 50 C.P S 

©John F. Rider 



TELEVISION ALIGNMENT PROCEDURE 

Aligning a television receiver is an exacting procedure and involves tying up bench space, test equipment and skilled 
personnel at the service shop, as well as the cost of making two trips to the user's home. Before deciding that the chassis 

must be pulled and aligned at the shop, the serviceman should check these very common sources of trouble; 

1 — The antenna and installation. 

2— Front panel and rear chassis controls, including Picture Tube adjustments. 

3 — Reception on all available channels. 

4— Tube failures. Substitute from your kit of known good replacements. 

5— Visual inspection of under side of chassis for obvious faults, such as loose connections, etc. 

TEST INSTRUMENTS REQUIRED FOR ALIGNMENT: 

The equipment specified below is desirable but in cases where the service shop does not have it, it is possible to align 
the receiver by use of a 30mc. generator, using the picture and speaker as indication of alignment. 

1 — Signal Generator with an output variable between 100 and 100,000 microvolts, and crystal-controlled or 

crystal-calibrated at the following frequencies; 
(a) 4.5 megacycles 

(b) 23.0 megacycles — See note below 

(c) 25.4 megacycles — See note below 

NOTE: On some of the models covered in this manual, the I.F. frequencies were 22.8 and 25.2 megacycles. In order to 

eliminate interference at certain locations, these frequencies were changed to 23.0 and 25.4 megacycles. Except for 

areas where interference prevents use of 22.8 and 25.2 megacycles, either set of frequencies can be used. 

2 — R.F. Sweep Generator having a frequency range from 40 to 220 megacycles with a sweep width of 10 mega-

cycles, and an adjustable output of at least 0.1 volt, maximum. 

3 — Crystal-controlled or crystal-calibrated markers for the sound carrier cf each television channel 2 through 13. 
Picture carrier markers are desirable but not necessary. 

4 — Cathode Ray Oscilloscope. 

5— Vacuum Tube Voltmeter-VTVM. 

CAUTION: THE SECOND ANODE LEAD TO THE PICTURE TUBE HAS A POTENTIAL OF APPROXIMATELY 12,000 

VOLTS. DURING THIS ALIGNMENT IT IS ADVISABLE TO REMOVE THE 6BQ6 TUBE FROM ITS SOCKET, THUS 

ELIMINATING THIS HIGH VOLTAGE HAZARD. 

SEQUENCE OF ALIGNMENT: 

It is recommended that the ratio detector driver be aligned first, followed by the ratio detector, I.F., and tuner align-
ments in that order unless the location of the misalignment is known. 

AIDS IN SERVICING: 

In addition to step-by-step alignment procedures following, see the instrument connection figures, and voltages and 
waveshapes charts. 

TEST INSTRUMENT CONNECTIONS FOR I.F. ALIGNMENT 

STANDARD 

SIGNAL 

GEN. 0, 

GRND. TO 
TUNER 
SUB- CHASSIS 

c> 

.001 MFD 

TV CHASSIS 

V. T. V.M• CONNECTION FOR NEGATIVE 

VOLTAGE DEVELOPED ACROSS DETECTOR 
LOAD IN 14", 16", 17", 19", 20", 

CHASSIS. 

TUNER 
SUB-
CHASSIS 

/be 

V7A 
6AL5 

V.T.V.M. CONNECTION FOR POSITIVE VOLTAGE 
DEVELOPED ACROSS DETECTOR LOAD IN I2e 

CHASSIS MODEL 110.700 

FIG. A. 3 & C 

GRND. TO 

CHASSIS 

TEST INSTRUMENT CONNECTIONS FOR RATIO DETECTOR ALIGNMENT 

STANDARD 

SI GNAL 

GEN. 

CHASSIS 1. 

GROUND FIG. 10 A 

VeA 

NOTE THAT Y1511 IS A TYPE 

6CB6 IN THE 700 

120 CHASSIS 

SIGNAL GENERATOR CONNECTION FOR RATIO DETECTOR ALIGNMENT 

ICY 

Y. T. Y. M. CONNECTION FOR DETECTOR 
DRIVER ALI GNMENT• 

V. T. V.M. CONNECTION FOR RATIO 

DETECTOR ALI GNHENT 
"NOTE THAT VIO IS 6AL5 IN CHASSIS 

.700-10. 20. - 30. • 40. • 50. - 90. 

-91, - 92. - 93. - 95. - 96. 

c> VI 0 

678" 

 JI 

V
I
E
I
W
M
0
7
-
5
8
7
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MODELS 17C2,5,5B, 7, Kl, Ml, Ti, Ch. 700-96 

RATIO DETECTOR DRIVER AND RATIO DETECTOR ALIGNMENT TEST INSTRUMENT CONNECTIONS FOR TUNER ALIGNMENT 

in aligning this section of the television receiver, the sound trap must be resonated at 4.5 mc. to separate the sound from 
the picture information, and the ratio detector transformer must be adjusted to complete balance in the secondary wind-
ing for maximum AM rejection. The sound trap is T I, located between the video amplifier (V8B) and the detector driver 
(V9). The discriminator transformer is T2, located between the detector driver (V9) and the ratio detector (V I OA). A 4.5 mc. 
signal is fed into the final video amplifier, and the sound trap and ratio detector are adjusted in proper sequence to obtain 
VTVM readings across the detector plate load resistor R23, as specified in the step-by-step procedure below; 

1 — Connect the VTVM across R23, with the positive lead from the meter to the chassis and the negative lead to 
the other side of R23. On those chassis utilizing a 6T8 tube as the detector VIO, this latter connection will 
be at pin 2 of the 6T8. On those chassis utilizing a 6AL5 as the detector, this connection will be at pin 7 
of the 6AL5. See figure 10B showing these connections. 

2 — Connect the signal generator output through a .001 mfd mica capacitor to the junction of L5 and L6 in the 
input to the first video amplifier, V8A. Ground the other side of the generator to the chassis. See figure 10A 
for this connection. 

3 — Set the signal generator to 4.5 mc. and adjust its output to provide about 10 volts reading on the VTVM. 

4 — Adjust sound trap T I for maximum reading on the VTVM. Two types of sound traps were used in the pro-
duction of the models covered herein, i.e., a single-ended coil, and a double-ended coil. The single-ended coil 
is adjusted from the top, and the double-ended coil, from the bottom, since the top half of this coil is 
not used. Both of these coils can be peaked at two points, and the peak point selected should be the one 
closest to the full counter-clockwise position of the slug. This setting minimizes the possibility of intercarrier 
bun. 

5 — Adjust the top slug on the discriminator transformer T2 for maximum reading on the VTVM. 

6 — Connect two 100k resistors across R23 as shown in figure IOC. 

7 — Reconnect the VTVM, running one lead to the junction point of these two 100k resistors, and the other lead 
to the tertiary winding lug (pin 6) of the discriminator transformer T2. See figure IOC for these connections. 
Adjust VTVM for zero center at 5 volts. 

8 — Adjust bottom slug on T2. Note that during this adjustment, a point will be found where the VTVM will 
swing rather sharply from positive to negative, or vice versa. The correct setting of this adjustment is ob-
tained when the VTVM pointer reads zero, setting as per ( 7) above, as the slug is passed through this point. 

9 — Repeat steps 4, 5, 6, 7, and 8. This completes the ratio detector alignment. 

I.F. ALIGNMENT: 

The I.F. alignment of the models covered in this manual is based on peaking one set of I.F. coils at 23.0 mc. and the 
other set of I.F. coils at 25.4 mc. A signal generator feeds these frequencies to the I.F. strip, and a VTVM connected 
across the video detector load resistor RI6 in proper polarity, serves as a measuring device for this peaking operation. 
The pair of 23.0 mc. coils are L401 on the tuner sub-chassis, and L2, located between the second and third I.F. 
stages. The 25.4 mc. coils are LI, located between the first and second I.F. stages, and L4, located between the third 
I.F. and the video detector. A recommended step-by-step procedure is given below; 

1 — Set front panel " CONTRAST" control 1/4 turn clockwise. 

2 — Connect the VTVM in proper polarity across the video detector (V7A) load resistor R16. One connection 
should be to the chassis, and the other to the junction of shunt peaking coil L6 and RI6. See Figure 9B. 

3 — Connect the signal generator through a .001 mfd capacitor to the test loop located between the two tubes 
on top of the tuner sub-chassis. See Figure 9A. 

4 — Inject minus 3 volt bias to A.G.C. terminal on tuner, Figure I3C. 

5 — Set the signal generator to 23.0 mc. and adjust its output so that the VTVM shows a reading of 2.5 volts 
maximum. 

6 — Adjust L2 and L401 for maximum reading on the VTVM. 

7 — Reset the signal generator to 25.4 mc. and adjust its output so that the VTVM shows a reading of 2.5 volts 
maximum. 

8— Adjust LI and L4 for maximum VTVM reading. 

9 — Repeat steps 4, 5, 6 and 7 in sequence to achieve further peak readings on the VTVM. If the VTVM pointer 
goes off scale, lower the signal generator output accordingly. 
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R.F. TUNER ALIGNMENT 

The alignment of the R.F. bandpass was made at the factory and it is not desirable to readjust it in the field inasmuch as 

all adjustments must be made by moving and spreading coils. It any adjustment of the tuner must be made, it is recom-

mended that the entire sub-chassis bp replaced, and the defective unit returned to the source for repair. 

NOTE: BEFORE ATTEMPTING TO ALIGN THE TUNER, IT IS NECESSARY THAT THE I.F. AMPLIFIER BE 

CORRECTLY ALIGNED. Sweep I.F. to make sure that it is the tuner and not the I.F. that needs afignment. 

PROCEDURE - LOCAL OSCILLATOR ALIGNMENT: 

1 - Connect the R.F. sweep generator to the antenna terminals. See Figure II A. Put 3 volt bias between ground 

and an AGC terminal. 

2 - If the sweep generator is not provided with internal crystal-controlled or crystal-calibrated markers, connect 

a marker generator to the antenna terminals also. See Figure II A. 

3 - Connect the cathode ray oscilloscope across the video detector load resistor RI6. See Figure 11 B. 

4 - Adjust the R.F. sweep generator for 10 mc. sweep width, with center frequency at approximately 213 mc. 

5 - Adjust the marker generator for the picture carrier of channel 13 (211.25 mc.). 

6 - Set the Channel Selector switch to channel 13, with the fine tuning control at the middle of its rotation 

range. 

7 - Turn on the receiver and allow about 15 minutes for it to warm up and stabilize. 

- Set the oscilloscope gain control for a convenient size picture on the oscilloscope. 

9 - Adjust the slug in channel 13 oscillator coil until the oscillator pip is at the middle of the picture side of the 

response curve on the oscilloscope, per Figure I2B. 

1 0 - Set the Channel Selector switch to channel 12 and using the frequencies shown in Figure 14 below, adjust 

by displacing the channel 12 increment loop until the oscillator pip is at the middle of the picture side 

of the response curve on the oscilloscope, per Figure 12B. 

11 - Repeat operation 10 above using the appropriate frequencies and increment loops for Channel Selector 

switch settings of 11, 10, 9, 8 and 7 in that order. This completes the high band oscillator alignment. 

12 - Set Channel Selector switch to 6, and proceed as in 9 above, using the proper slug and frequencies. See 

Figures 13 and 14. 

Channel Switch 
Setting 

2 3 4 5 6 7 8 9 10 11 12 13 

Sweep Gen. 57 63 69 79 85 177 183 189 195 201 207 213 

Marker Gen. 
Settings 
( Pix carrier) 

55.25 61.25 67.25 77.25 83.25 175.25 181.25 187.25 193.25 199.25 205.25 211.25 

PROCEDURE - R.F. TUNER BANDPASS ALIGNMENT 

Do not attempt to align the RF bandpass unless you find it necessary. The procedure is as follows; 

1 - Connect the R.F. Sweep Generator, Marker Generator, and Oscilloscope as in I, 2, and 3, under R.F. Tuner 

Alignment. Refer to table below for instrument settings for each channel alignment. Put 3 volt bias between 

ground and AGC. 

2 - Set the R.F. sweep generator for 10 mc. sweep width, and its center frequency at 213 mc. 

3 - Set the CHANNEL SELECTOR switch to channel 13, and the fine tuning control at the middle of its rota-

tion range. 

4 - Turn on the television receiver and allow about 15 minutes for the set to warm up and stabilize. 

5 - Set the oscilloscope gain control for a convenient size picture on the oscilloscope. 

6 - See permissable response curves, Figure 12. If the response curve on the oscilloscope does not fall within 

these limits, the picture on the oscilloscope can be made to approach the desirable form by either spread-

ing or compressing the particular coils in the tuner circuit at channel 13 setting. Referring to the 5 decks 

on the master switch in the tuner, note that the deck nearest the front (shaft) end of the tuner contains 

those coils regulating the local oscillator, and these should NOT be touched during any bandpass adjust-

ments. On the second, third and fourth decks of the master switch are the coils for the mixer grid, the R.F. 

amplifier plate, and the antenna coupling transformer, respectively, and the particular coils connected in the 

circuit for channel 13, on these three rear decks are the ones that should be compressed or expanded to 

achieve the desired bandpass characteristic. Note that too broad a curve results in loss of sensitivity, and 

rejection. 

7 - Proceed with Channel Selector switch at 12, and with Sweep and marker generators set per Figure 15 below, 

repeat 6 above to achieve proper curve. Repeat for channel 11, then 10, 9, etc. When completion of 

channel 2 is reached, the bandpass alignment is finished. 

Channel 
Selector 
Switch 

2 3 4 5 6 7 8 9 10 11 12 13 

R.F. Sweep 
Generator 
Setting 

57 63 69 79 85 177 183 189 195 201 207 213 

Marker 
Generator 
Setting 
(Sound) 

59.75 

_a 

65.75 71.75 81.75 87.75 179.75 185.75 191.75 197.75 203.75 209.75 215.75 

Marker 
Generator 
Setting 
(Picture) 

55.25 61.25 67.25 77.25 83.25 175.25 181.25 187.25 193.25 199.25 205.25 211.25 
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MODELS 17C2,5,5B, 7, Ki, Ml, Ti, Ch. 700-96 

MODEL 703 AM-FM TUNER 
Used with Model 16K1, 17K1 AND 20K1 Television Receiver 

 ELECTRICAL AND MECHANICAL DATA  

Frequency Range (AM) 535 KC to 1620 KC Power Supply 117 volts AC, 60 cycles 

Intermediate (FM) 87 MC to 109 MC Speaker PM 
Frequency (AM) 455 KC (FM) 10.7 MC 

1 12AT7 Oscillator-Converter 

1 6AU6 1st IF Amplifier 

1 6AU6 2nd IF Amplifier* 

MI ANT. 

L4 

TV 

TV ANT. 

C3 

e . . 

r 

- SECTION ILL 

FRONT 

1 

C4 
500 

CIO a 

CIO b 

SECTION 
, REAR 

5 

TUBE COMPLEMENT 

1 6SQ7 AM Detector—lst Audio (AM-FM) 

1 6A15 FM Detector 

• Not in Circuit in AM Position 

Ce 

C5 5000 •-r. 
220 

R4 
IMEG 

SWITCH IN COUNTERCLOCKWISE POSITION ( FM) 

I. FM 

2. AM 

3. PHONO 

4. TV 

CAPACITY VALUES IN 1.114FD, UNLESS 

OTHERWISE SPECIFIED. 

I2AT7 
V2 

R5 
I 5K 

R27 

120 

Cs 

47 
Re 
10K 

LA I 
1 N I lu  

Cic 

6AU6 
v3 

SECTION II 
7 FRONT 

SECTION I 
REAR 

L6 

Cid 

00d 

4 

5 

1 

_J 
3 

I ÓI;MFD 

I2AT 7 

RS gle00 
470K --- 

SECTION IC 
REAR 

C310 iC3lb 4 iC32 
'= 5000 -= 5000 5000 

7 

RIO 
_232 

SECTION III 
RE Ili 

9 

0 2.5K 

TUBE POSITION 

SOCKET 

1 

VOLTAGES 

2 3 4 5 6 7 8 

12AT7 Oscillator-Converter 245 0 4.2 AC 6.3 AC 6.3 AC 245 —4.5 0 

6AU6 1st IF. Amplifier —0.5 0 0 6.3 AC 250 155 1.1 

6AU6 2nd IF. Amplifier 0 0 0 6.3 AC 225 160 1.2 . 

6SQ7 AM Detector 
1st Audio (AM-FM) 

0 0.8 0 0 —0.5 92 6.3 AC 0 

6AL5 FM Detector —1.6 —1.4 6.3 AC 0 0 0 —2.5 . 

NOTE: All DC voltages measured with V.T.V.M. from Chossis 

to socket contact indicated. All voltoges are positive DC 

unless otherwise marked. 

Volume control full on. Zero signal input. 

z%1800 

5000 

IOW 
RI 

Pli 
221( 

C2 
- 1011F0 

SECTION • 
REAR 

R25 
47K 

6AU6 
V4 

r-

RIO czab_-, r __ _12 
500_ I 

Ton, control in counter-clockwise position. 

Band switch in "AM" position. 

Variable condenser set at minimum. 

Line voltage 117 volts, 60 cycle AC. 

4 T6 

 IF,Îfo 

R2 

C2I 
.0IMFD 

6S0 

VS 

 • 
ow wl.  

... 
\ 

12 PHONO 

Im•Im % 

p.m I 
3 
./ mE-1. 2,‘,... ...., j,--v'A'—, ,„,  :et,. ®----1- 

- in 6114F6 sEcTioN I 
VOLUME CONTROL 

500K REAR 
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- MED 
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V5 

SECTION 

FRONT 

SCHEMATIC 
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ALIGNMENT PROCEDURE 

SECONDARY 
PRIMARY UNDER 
HASSIS 

"-PILOT LIGHT 047 FM OSC 

Cl OA AM ANT. 
TR I MME R 

CI OD FM OSC. 
TR IMMER 

C108 FM ANT. 
TR IMMER 

C1OC AM OSC. 
TRIMMER 

The following equipment is necessary to properly align this receiver: 

1. AM signal generator with frequency coverage 

from 455 kc. to 1700 kc. 

2. FM or CW signal generator covering the FM 

band from 87 mc. to 109 mc. and the 10.7 mc. 

for FM IF alignment. 

3. Vacuum Tube Voltmeter (VTVM). 

4. Output meter—to match 4 ohms, 5 watts maxi-

mum. 

5. Insulated alignment screwdriver. 

6. Dummy antenna-0.1 mfd. capacitor, 300 ohm 

carbon resistor and inductive loop (fashioned 
from several turns of wire). 

DIAL CALIBRATION AND 

KNOB LOCATION 

MC KC 

108. ;160 
106; :140 

104' .0120 
102.! 100 

1007 go 

96• • 80 

92, *. 70 
go; . 03 

85. • 55 
Fi 'Am 

FIA 

Reference Notes to Alignment Chart Below. 

Before starting alignment, pointer must be set 87.5 MC. mark with gang fully closed 

Note A: Put two 100,000 ohm resistors in series 
across R-23 (30,000 ohms). Negative lead 
of V.T.V.M. is attached to the junction of 
these two resistors. Positive lead of 
V.T.V.M. is ground. V.T.V.M. on 3 volt 
scale. 

Note 8: Negative lead of V.T.V.M. same as in 
Note A, positive lead of V.T.V.M. at junc-
tion of R-22 (27K ohm) and shielded lead, 
on terminal strip at ratio detector. 

AM PHONO 

TUNING 

o 
TONE 

o 
VOLUME 

TV 

Note C: The FM R.F. and OSC. coils are made of 
stiff wire. To adjust these coils for band-

width and tracking move coils together 

or apart as required. 

Note D: Tune F.M. antenna trimmer (C10b) and 

at the same time rock the signal gene-
rator frequency back and forth for maxi-

mum deflection on the meter. 

ALIGNMENT CHART 
See circuit diagram for 703 chassis at rear of book 

step 

No. 

Band 
Switch 

in 
Position 

Dummy 

Antenna 

Signal Generator 
Dial 

Position 

Output 

Meter 

Sée Fig. 34 
Adjust 

Remarks 

Freq. Connection C or L 

T5 & T3 

C 1 Oc 
Osc. Trimmer 

For 

Maximum 
Reading 

1 AM 0.1 Mid. 435 kc. Pin #2 
12A17 

1620 kc. Across 
Speaker 

2 AM 1600 Ice. Radiating 
Loop 

1600 lie. Across 
Speaker 

Across 
Speaker 

Maximum 
Reading 

3 AM 600 lie. Radiating 
Loop 

Radiating 
Loop 

Radiating 
Loop 

600 kc. 

1500 ke.. 

17 
Osc. Coil 

Maximum 
Reading 

Repeat Nos. 2 & 3 
Until No Change Noticed 

4 AM 1500 Across 
Speaker 

ClOa 
Ant. Trimmer 

Maximum 
Reading 

Repeat Nos. 4 & 5 
Until No Change Noticed 

5 AM 600 lie. 600 kc. Across 
Speaker 

Loop Ant. 
2 Taped Wires 

Maximum 
Reading 

6 FM 0.1 Mid. 10.7 me. 
(0.1 volt) 

V4 
Pin #1 
6AU6 

VTVM at 
A.V.C. 

Bottom 
of T6 

Maximum 
Reading 

Sets Note A 

7 

B 

FM 0.1 Mid. 10.7 me. 

10.7 me. 

V4 
Pin #1 
6AU6 

VTVM at 
Audio 

Top of 
T6 

Zero 
Volts 

See Note B 

FM 300 ohms Ant. 
Terminal 

VTVM at 
A.V.C. 

T4 & T2 

ClOd 
Osc. Trimmer 

Maximum 
Reading 

See Note A 

9 FM 300 ohms 108 me. Ant. 
Terminal 

108 VTVM at 
A.V.C. 

Maximum 
Reading 

10 

11 

FM 300 ohms 90 me. Ant. 
Terminal 

90 VTVM at 
A.V.C. 

VTVM at 
A.V.C. 

1.6 
F.M. Osc. Coil 

ClOb 
FM. Ant. 

Maximum 
Reading 

See Note C 

FM 300 ohms 90 me. Ant. 
Terminal 

90 Maximum 
Reading 

See Note D 

DIAL STRINGING 
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MODELS 17C2,5,5B, 7, Ki, Ml, Ti, Ch. 700-96 

CIRCUIT CHANGES IN PRODUCTION ON CHASSIS 
700-10, 20, 30, 40, 50 

The following changes were made on the above chassis as production progressed, in order to make certain 

improvements. They are not retroactive. If you have an early production chassis which does not incorporate 

the changes below, do not make the change except to correct an actual complaint. 

1-TO REDUCE RESISTOR FAILURE ON ALL 110.700 
SERIES CHASSIS:-
R48 was changed from a I W to a 2W Resistor, 3.3K 
±10%. 

2-TO IMPROVE AGC STABILITY:-
C6 was changed from . 1 mfd 200v Capacitor to .25 
mfd. 200v. 
C9 was changed from .005 mfd. 600v to a Ceramic 
22 mmf, 600v. -± 20%. 
R77 - a Resistor (270K, 1/2W -±- 10%) was added be-
tween the Cathode of the Picture Tube and the arm 
of the brightness control. 

3-TO IMPROVE VERTICAL SWEEP LINEARITY AND 
OPERATING POINT OF THE VERTICAL SWEEP 
OUTPUT TUBE:-
R49 was changed from 330 ohms to 1,000 ohms. 
R43 was changed from 3.3 meg ohms to 1.5 meg 
ohms. 
R86 was added (3300 ohms 2W.) in series with the 
low end of the vertical output transformer primary. 
C35 was changed from .01 mfd to .02 mfd. 600v. 

4-TO INCREASE AUDIO SENSITIVITY:-
R20 was removed. 
C16 connection to junction of R69 and LI I was 
changed to Pin 1 of 12BH7 video amplifier. 

5-70 IMPROVE IMMUNITY OF VERTICAL TRIGGER-
ING TO NOISE:-
C16 was changed from .01 mfd to .05 mfd, 600v on 
all 16" and 19" chassis. 
R26 was added (3900 ohms 1/2W -±- 10%) between 
ground and junction of R38 - R39. 

6-TO INCREASE RANGE OF CONTRAST CONTROL 
ON ALL 16" CHASSIS:-
RIO was changed from 2.2 meg ohms to I meg. 
R76 was changed from I meg ohm to 3.3 meg ohms. 

7-70 IMPROVE HORIZONTAL LINEARITY ON ALL 
CHASSIS:-
C62 was changed from . 1 mfd 600v to .05 mfd, 600v. 
C50 was changed from .25 mfd. to 25 mfd 12v., Elec-
trolytic. 

8-TO IMPROVE SYNC STABILITY:-
On all 16" Chassis: 
R32 was changed from 3.9k to 1.8k. 
R34 was changed from 3.3 megs to I meg. 
R52 was changed from 6.8k to 2.7k. 
R83 was added ( 1,000 ohms 1/2W 20°/,,,) between 
side of C14 and ground. 
RI7 was changed from 560 ohm to 330 ohm. 

CIRCUIT CHANGES IN PRODUCTION ON CHASSIS 
700-90, 91, 92, 93, 95, 96 

The following changes were made on the above 16", 17" and 20" Chassis as production progressed, in 

order to make certain improvements. They are not retroactive. If you have a previous production chassis 

which does not incorporate the changes below do not make the change except to correct an actual com-

plaint. 

1-R66--was removed in Picture Tube high voltage lead: 
This resistor was removed in accordance with revi-
sion of Underwriters' specifications. 

2-1281----was removed in the Filament Supply of V- I4: 
Design changes in the 12BH7 Tube eliminated the 
need for a dropping resistor in the Filament Supply. 

3-Correction of Schematic: 
The filament supply for the Tuner Tubes comes direct-
ly from the 6.3 winding of the Power Transformer, 
and no dropping resistor (shown on the print as R8 I) 
is in series filament supply of the Tuner Tubes. 

4-Additional Capacitor required because of change 
in Vertical Blocking Osc. Transformer T5: 
In some sets T5 Blocking Osc. Transformer A10125 
was used instead of A10106. The use of Blocking Osc. 
Transformer A10125 required an additional capacitor 
C72-.00I mfd) between the red lead of this trans-
former and ground. 

5-Changes required to improve Sync. Stability: 
(a) R33 - changed from 270K to 180K. 

(b) R36 - changed from 2700 Ohm to 3300 Ohm. 
(c) R82 - An additional Resistor (27K) connected 

between pins 1 and 3 of VI3. 
(d) C69 - An additional Capacitor (.002 mfd) in-

serted betwen R38 and pin 1 of V13. 

6-Changes in Contrast Control: 
Some sets were manufactured with the Contrast Con-
trol ( PL-a) as a 10K potentiometer, requiring a I.8K 
fixed resistor RI4 in parallel between the center arm 
and ungrounded terminal of PL-a. If a I.5K potenti-
ometer was used as PL-a in the chassis, this shunting 
resistor ( R14) was omitted. 

7-To Eliminate Horizontal Fold Over: 
C 61 was changed from .005 mfd 600 Volts to .01 
mfd 600 Volts. 

8-To minimize feed-back from Antenna on AM/FM TV 
Combination sets: 
Cl2 (. 1 mfd 600v) A Capacitor, was added to the 
Circuit, connected between ground and the junction 
of R5 and C4-a. 

SERVICE NOTES 
1-We are now substituting the contrast and volume control, old part number A24109 ( 10,000 ohms), with 
a similar control part number A24 124 ( 1500 ohms). When using the new control A24 124 the 1800 ohm 
resistor from the center arm to the high side of the old control should be removed. 
The substitution of the control A24 124 in place of A24 109 ( 10,000 ohms) is only applicable to our mod-
els # 700-90-91-92-93 and 95. These models can easily be identified in the fled by the fact that the con-
trast control is in the cathode of the 1st video amplifier (V8A). This change is not applicable in the 
other 700 series chassis due to the fact that the contrast control # 24109 is used in an entirely differ-
ent manner. 

2-To increase vertical sync stability a .002 capacitor should be inserted between the 22,000 ohm re-
sistor and plate (pin # I) of the sync amplifier and phase splitting tube (V- I3) as shown in the draw-
ing below. In conjunction with this change the 3,900 ohm resistor from the junction of the 22,000 
ohm resistor to ground should be removed. 

3-To further improve vertical sync stability in strong signal areas, change the 270,000 ohm cathode resistor 
of V- I 3 to 180,000 ohms. These changes are now being incorporated in our current production. 

V13 

Change 
to 
180K 

Insert 
.0022 

4N%  
22K 

Remove 3,900 en t i rely 

r  -
-1-

22K 

4-Field complaints have been received of an audio buzz or hum in some chassis of the 700 series due 
to poor contact of the aquadag coating of the Hytron I 6RP4 tubes with th grounding strap. It has been 
found that under certain conditions of humidity, the binder used in the aquadag will form a chalky 
coating which prevents proper contact between the aquadag and the grounding strap. 
This can be corrected by carefully washing the e rea around and under the contact spring, using a cloth 
moistened with water. After the area around the grounding spring has been washed and dried, it 
should be blackened by the application of graphite from a very soft pencil. 

CAUTION: The set must be shut off and the high voltage supply discharged when this is done. NO 
OTHER TYPE PICTURE TUBE SHOULD BE WASHED IN THIS MANNER BECAUSE MOST STAND-
ARD AQUADAG COATINGS ARE WATER SOLUBLE AND WOULD BE REMOVED IF WASHED. 

5-Hum in the model 16K I (6 way combination) can be corrected by shielding the following 2 leads: 
a. There is an orange colored wire running from the switch on chassis # 703 to pin #7 on the plug. 

Change this to a shielded wire and ground the shield close to the switch. 
b. There is a wire, usually yellow, running from pin #7 of the socket on the side of the chassis to the 

junction of the 60 ohm and 220 ohm resistors ( R29 and R82) in the upper right hand corner of the 
chassis. This lead must be shielded and the shield grounded at the end closest to the junction of the 
two resistors. 

Shielding of these two leads will eliminate or reduce the hum to an extremely low level. 

6-Referring to the 700-90 schematic in our service manual, the following changes will further improve 
the vertical sync stability: 
a. Add a 27 K ohm resistor from pin # 1 to pin -4;i-3 of V13. 
b. Change R36 from 2.7 K to 3.3 K ohms. 
c. Change R37 from 3.9 K to 8.2 K ohms. 

Horizontal Foldover 

7-When the AFC control is correctly adjusted in the Air King chassis 700-10 or later series, the picture 
will fall into horizontal sync instantly when changing from station to station and it should be stable. 
Sometimes this cannot be done without causing a foldover on either the right or the left side of the 
picture. When this condition is present, it is an indication of unstable horizontal hold due to incorrect 
phasing from the transmitter. At certain adjustments of the AFC control the picture will jitter violently. 
To correct this condition, the 2.7K phasing resistor ( R52) will have to be increased to approximately 5K 
if the foldover is on the left side of the picture or decreased to about IK if the foldover is on the right 
side of the picture. 

8 - Buzzing - A small number of 700-93 chassis have been shipped which were found to have a con-
siderable amount of hum or buzz. This can be corrected by putting a shield over the glass 6SQ7 
tube, providing the 6SQ7 is of the metal ring base type (substitution of a metal 65Q7 will have 
the same effect). 
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NOTE• 

ALL. CAPACITORS MARKED LESS THAN I, 
IN NFU 
ALL CAPACITORS MARKED ACRE THAN I, 
Pl MMF, UNLESS OTHERWISE NOTED. 
ALL CAPACITORS RATED 600V UNLESS NOTED 
ALL RESISTORS IN OHMS UNLESS NOTED 
ALL VOLTAGES TAKEN %MTH ii7 AC LINE 
AND NO INCOMING SIGNAL . VOLTAGE MEASURED 
WITH A DC VACUUM TUBE VOLT METER .CONTRAST 
CONTROL AT WNINUM POSITION 

C-100 IS PART OF TUNER N SORE ers. 
e700- 9I ; -93 ONLY,LOW SIDE OF C52 TO HIGH 

SIDE OF LOB, INSTEAD OF AS SHOWN. 
2 (1..,() BE USED ONLY WITH VERT 9SC. TRAN-PS -10t25 

-:) 10 NORMAL CONNECTICAt WITH CONTINUOUS TUNER, 

IS CONNECTED TO ©, C9 tS ADDED, & R100 IS 041177E01 
R I tS 2000 OHMS, 15 W, AND R29 IS 75 OHIA9,15 W. 

*SOME SETS USE TWO 60 OHM RESISTORS IN SERIES. 

VI2 FOR: 
700 -90, 16RP4, 
700 -91, 19DP4, 
700-93, 20CP4, 
700•96, 179P4A 

eJohn F. Rider 

12BH7 
DC RESTORER , SYNC 
CLIPPER . SYNC NOUMEA 

PHASE SPLITTER 

510n. 
RULF139;R40;C3i,C52 II C33 MAY BE SUBSTITUTED 
FOR BY INTEGRATOR COUPLATE AK PART N! 
P13-20150 AS SHOWN 

COO PLATE A.K. PART PCPS mat 
CONNECT» AS *SOWN. 

6W4-GT 

MODELS 17C2,5,5B, 7, Ki, Ml, Ti, Ch. 700-96 
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MODELS 17C2 5,5B, 7, Ki, Ml, Ti, Ch. 700-96 

REPAIR PARTS LIST 

TB 40e 

Ti 

4. 

SCHEMATIC FOR RF TUNER NO. 54946. Model TT3-X 

7402 

T401 

C401 
15 

13 

I 
• 
7 

• 
• 

AGIO 

30011 

15 

SWITCH AT 
ONO. FOR HIG 
CHANNELS 

INPUT CIRCUIT 
TUNER NO 54798 

USED ON EARLY 
PRODUCTION WOOELS 

6C136* 
V 

2 

R401 R407 
22K 47 

IC417 

• 

8403 
220k 

C4I4 

 °TEST PI 
-C404 C405 

Soo I 470 

1402 

_22K 11 

C4030 

z 

V2 6J6 
2. 

1.5 

C4I2 

I 19 

0•11 

(3 si 
ama. •• _art 403 

6 Imaa SC419 •••. 

R405 
4.7K 

R406 
22K 

i26J6 
ye. 

L401 

2 

8404 
15K 

TB 402 

r-
IF 

• NOTE, 

IF 613C5 OR 61105 RF TUBE IS USED, PINS 2 11 7 GROUNDED 

4 7K 

0Jolui 1. Rider 

• 

6C66 

1000 

SCHEM. 
LOCATION CHASSIS• 

R I 
R 2 
R 3 
R 4 
R 5 
R 6 
R 
R 8 
R 9 
R 10 
R 10 
R II 
R 11 
R 12 
R 13 
R 14 
R 15 
R 15 
R 16 
R 17 
R 17 
R 18 
R 18 
R 19 
R 20 
I' 21 
R 22 
R 23 
R 24 
R 25 
R 26 
R 27 
R 27 
R 28 
R 29 
R 30 
R 31 
R 31 

R 32 
R 32 
R 33 
R 34 
R 34 
R 35 
R 36 
R 36 
R 37 
R 38 
R 39 

R 40 
R 41 
R 41 
R 41 
R 42 
R 42 

700-1 

700 

700 

700-1 700-2 

700 

700 

700 

700 700-1 

700 700-1 

700 

700-50 
700 

700 

PART NO. 

A231-1171 
A231-1123 
A231-1181 
A231-1123 
A231-1123 
A232-1171 
A231-1123 
A231-1123 
A231-1137 
A231-1221 
A231-1229 
A231-1229 
A231-1221 
A231-1123 
A231-1189 
A231-1197 
A23I-1173 
A231-1189 
A231-1165 
A231-1137 
A231-1143 
A233-1165 
A232-1167 
A231-1197 
A231-1181 
A231-1197 
A231-1189 
A23I-1189 
A231-1233 
A231-1213 
A231-1213 
A232- I137 
A232-1133 
A231-1123 
A21107 
A23151 
A21110 
A21106 

A231-1155 
A231-1183 
A231-1207 
A231-1221 
A231-1233 
A231-1163 
A231-1159 
A231-1163 
A23I-1183 
A231-1189 
A231-1189 

A231-1171 
A231- 1225 
A231-1223 
A231-1227 
A231-1213 
A231-1227 

RESISTORS FOR 121/2",I4", 16" & 19" SETS 
DESCRIPTION 

Carbon 8,200 ohm 1/2 W 10% 
Carbon 82 ohm 1/2 W + 10% 
Carbon 22,000 ohms 1/2 W • 10% 
Carbon 82 ohms 1/2 W + 10% 
Carbon 82 ohms 1/2 W 10% 
Carbon 8,200 ohms 1 W 10% 
Carbon 82 ohms 1/2 W +.10% 
Carbon 82 ohms 1/2 W ; 10% 
Carbon 330 ohms 1/2W ; 10% 
Carbon I meg ohm 1/2 Vi + 10% 
Carbon 2.2 meg ohm 1/2 W « 10% 
Carbon 2.2 meg ohm 1/2 W + 10% 
Carbon 1 meg ohm 1/2 W 10% 
Carbon 82 ohms 1/2 W + 10% 

Carbon 47,000 ohm 1/2 W + 10% 
Carbon 100,000 ohm 1/2 W 10% 
Carbon 10,000 ohm 1/2 W a 10% 
Carbon 47,000 ohm 1/2 W ; 10% 
Carbon 4,700 ohm 1/2 W a 10% 
Carbon 330 ohms 1/2 W ; 10% 
Carbon 560 ohm 1/2 W +- 10% 

Carbon 4,700 ohm 2 W t 10% 
Carbon 5,600 ohms 1 W • 10% 
Carbon 100,000 ohms 1/2-W + 10% 
Carbon 22,000 ohm 1/2 W a 10% 
Carbon 100,000 ohm 1/2 10% 
Carbon 47,000 ohm 1/2 W 
Carbon 47,000 ohm 1/2 W ; la% 
Carbon 3.3 meg ohm 1/2 W + 10% 
Carbon 470,000 ohm 1/2 W 10% 
Carbon 470,000 ohm 1/2W 10% 
Carbon 330 ohms 1/2 W + 1111% 
Carbon 220 ohm 1 W + 10% 
Carbon 82 ohm 1/2 W -+ 10% 
Wire Wound 60 ohm 10 I? 
Wire Wound 1.2 ohm 1 W 
Wire Wound 2,500 ohm 15 W 
Wire Wound 1.500 ohm 7 W 
Carbon 1,800 ohm 1/2 W + 10% 
Carbon 3,900 ohm 1/2 W • 10% 
Carbon 270,000 ohm 1/2 Vi + 10% 
Carbon 1 meg ohm 1/2 W + -10% 

Carbon 3.3 meg ohm 1/2 vi a 10% 
Carbon 3,900 ohm 1/2 W a 1.0% 
Carbon 2,700 ohm 1/2 W ; 10% 
Carbon 3,900 ohm 1/2 W 10% 
Carbon 3,900 ohm 1/2W ; 10% 
Carbon 22,000 ohm 1/2 W -+ 10% 
Carbon 22,000 ohm 1/2 W • 10% 

Carbon 8,200 ohm 1/2 W a 10% 

Carbon 1.5 meg ohm 1/2 W a 10% 
Carbon 1.2 meg ohm 1/2 W ; 10% 
Carbon 1.8 meg ohm 1/2 W ; 10% 
Carbon 470,000 ohm 1/2 W ; 10% 
Carbon 1.8 meg ohm 1/2 W 10% 

• Used on all chassis (700,-1 ,-2,-20,-4 0,-50,-30,-90,-91,-92,-93,-95)unless 
specified in this column. If specified, the part is used only on chassis shown. 

SCHEM. 

LOCATION PART NO. 

R 1 

R 2 

R 3 

R 4-5 
R 6 

R 7-8 

R 9 

R 10 

R I1-12 
R 13-16 

R 16 
R 19 

R 20 
R Z1 

R 23 
R 24 

R 25-26 

R 27 

R 28 

R 29 

R 30 

R 31 

R 32 

R 33 

R 34 

R 35 

R 36 

R 37 

R 38-39 
R 40 
R 41 

R 42 

R 43 

PE 231-1167 

PE 231-1115 
PE 231-1181 

PE 231-1123 
PE 232-1171 

PE 231-1123 

PE 231-1137 

PE 231-1221 

PE 231-1123 

PE 231-1165 

PE 233-1165 

PE 231-1197 
PE 231-1127 
PE 231-1197 

PE 231-1189 

,E 231-1237 

PE 231-1213 
PE 232-1137 

PE 231-1123 
PP 21107 

PE 23151 

PA 21110 

PE 231-1155 

PE 231-1203 

PE 231-1221 
PE 231-1163 

PA 231-1161 

PE 231-1171 

PE 231-1181 

PE 231-1171 

PE 211-1225 

PE 231-1213 

PE 231-1225 

SCHEM. 
LOCATION 

R 43 
R 44 
R 45 
R 45 
R 46 
R17 
R 48 
R 48 
R 48 
R 49 
R 50 
R 50 700 
R 51 
R 51 700 
R 52 
R 52 700-1 
R 52 700 
R 53 
R 54 
R 55 
R 58 
R 57 
R 58 
R 59 
R 60 
R 81 
R 61 700 
R 62 
R 63 
R 64 
R 64 700 
R 66 
R 67 
R 68 
R 69 
R 70 
R 70 700 
R 71 
R 71 700-1 
R 71 700 
R 72 
R 72 700 
R 73 
R 73 700 
R 74 
R 75 
R 75 700 
R 76 
R 76 700-1 
R 77 
R 78 
R 79 
R 79 700-50 
R 80 
R 81 
R 83 

CHASSIS• 

700 

700-2/700-50 
700 

PART NO. 

A231-1233 
A231-1171 
A231-1183 
A231-1171 
A231-1143 
A231-1143 
A232-1161 
A233-1 re 
A231-1155 
A231-1137 
A21111 
A231-1189 
A23I-1159 
A231-1189 
A231-1159 
A231-1189 
A231-1155 
A231-1233 
A231-1197 
A231-1197 
A231-1213 
A231-1163 
A231-1159 
A231-1197 
A231-1207 
A233-1129 
A232-1171 
A231-1213 
A231-1123 
A231-1207 
A231-1165 
A233- 122I 
A231-1155 
A233-1165 
A232-1157 
A233- I165 
*231-1207 
A231-1137 
A231-1143 
A21112 
A231-1137 
A233-1171 
A231-1221 
A233-1171 
A232- I189 
A232-1201 
231-1207 
A231-1233 
A231- 122I 
A231-1207 
A23I-1189 
A231-1233 
A231-2249 
A231-1183 
A21115 
A231-1149 

DESCRIPTION 
Carbon 3.3 meg ohm 1/2W + 10% 
Carbon 8,200 ohm 1/2 W + 1-0% 
Carbon 3,900 ohm 1/2 W ; 10% 
Carbon 8,200 ohm 1/2 W ; 10% 
Carbon 560 ohm 1/2 W • 10% 
Carbon 580 ohm 1/2 W + 10% 
Carbon 3,300 ohm I W + 10% 
Carbon 3,300 ohm 2 W ; 10% 
Carbon 1,800 ohm 1/2 e + 10% 
Carbon 330 ohm 1/2 W a 10% 
Wire Wound 3,250 ohm 7-W 
Carbon 47,000 ohm 1/2 W 4 10% 
Carbon 2,700 ohm 1/2 W + 10% 
Carbon 47,000 ohm 1/2 W + 10% 
Carbon 2,700 ohm 1/2 W a 10% 
Carbon. 6,800 ohm 1/2 W ; 10% 
Carbon 1,800 ohm 1/2 W ; 10% 
Carbon 3.3 meg ohm 1/2 Vi + 10% 
Carbon 100,000 ohm 1/2 W + 10% 
Carbon 100,000 ohm 1/2 W • 10% 
Carbon 470,000 ohm 1/2 W 10% 
Carbon 3,900 ohm 1/2W + 10% 
Carbon 2,700 ohm 1/2 W • 10% 
Carbon 100,000 ohm 1/2 Vi « 10% 
Carbon 270,000 ohm 1/2W ; 10% 
Carbon 150 ohm 2 W a 10% 
Carbon 8,200 ohm 1 W + 10% 
Carbon 470,000 ohm 1/2-W + 10% 
Carbon 83 ohms 1/2 W a 16% 
Carbon 270,000 ohm V2 -W « 10% 
Carbon 4,700 Liims 2 W + 
Carbon I meg ohm 2 W ; 10% 
Carbon 1,800 ohm 1/2 W- a 10% 
Carbon 4,700 ohms 2 W +-10% 
Carbon 2,700 ohms 1 W • 10% 
Carbon 4,700 ohms 2 W • 10% 
Carbon 270,000 ohm 1/2W a 10% 
Carbon 330 ohms 1/2 W + 10% 
Carbon 580 ohm 1/2 W 10% 
Wire Wound 22,000 ohm 172 W 
Carbon 330 ohms 1/2 W a 10% 
Carbon 8,200 ohm 2 W a 10% 
Carbon 1 meg ohm 1/2 W+ 10% 
Carbon 8,200 ohm 2 W 115% 
Carbon 47,000 ohm 1 Vi-. 10% 
Carbon 150,000 ohm 1 W -+ 10% 
Carbon 270,000 ohm 1/2 e • 10% 
Carbon 3.3 meg ohm 1/2 W .• 10% 
Carbon 1 meg ohm 1/2 W + 10% 
Carbon 270,000 ohm 1/2 W 10% 
Carbon 47,000 ohm 1/2 W • 10% 
Carbon 3.3 meg ohm 1/2 Vi+ 10% 
Carbon 1,000 ohms 1/2 W + -10% 
Carbon 3,900 ohms 1/2 W ± 10% 
Wire Wound 220 ohms 7 W 

Carbon 1,000 ohm 1/2W « 10% 

• Used on all chassis (700,-2,-20,-40,-50,-30,-90,-91,-92,-93,-95)unless 
specified in this column. If specified, the part is used only on chassis shown. 

RESISTORS FOR 17" & 20" CHASSIS 
DESCRIPTION 

Resistor 5.6K 1/2 W a 10% 

Resistor 39 Ohm 1/2 W ± 10% 

Resistor 22,000 Ohm 1/2 W + 10% 
Resistor 82 Ohm 1/2 W + 
Resistor 8,200 Ohm I W a 10% 

Resistor 82 Ohm 1/2 W 710% 

Resistor 330 Ohm 1/2 W + 10% 
Resistor I Megohm 1/2 W-+ 10% 
Resistor 82 Ohm  1/2 W + 1-0% 

Resistor 4.7K 1/2 W ± 10% 

Resistor 4.7K 2 W + 10% 

Resistor 100,000 071rn 1/2 W a 10% 
Resistor 120 Ohm 1/2 W a 103 
Resistor 100,000 Ohm 1/2 W 10% 

Resistor 47,000 Ohm 1/2 W +-10% 

Resistor 4.7 Megohm 1/2 W 

Resistor 470,000 Ohm 1/2 W s 10% 
Resistor 330 Ohra 1 W + 10% 

Resistor 82 Ohrn 1/2 W- + 10% 

Resistor 60 Ohm 10 W un7rewound 

Resistor 1.2 Ohm 1 W a 10% 

Resistor Wirewound 2,500 Ohm 15 W 

Resistor 1,800 Ohm 1/2 W + 10% 
Resistor 180K Ohm 1/2 W 10% 

Resistor I Megohm 1/2 W • 10% 

Resistor 3,900 Ohm 1/2 W-+ 10% 

Resistor 3.3K Ohm 1/2 W +-10% 

Resistor 8.2K Ohm 1/2 W a 10% 
Resistor 22,000 Ohm 1/2 W 

Resistor 8,200 Ohm 1/2 W + 10% 
Resistor 1.5 Meg 1/2 W + 10% 

Resistor 470,000 Ohm 1/2 W 10% 
Resistor 1.5 Meg 1/2 W _t 10% 

SCHEM. 
LOCATION 

R 44 

R 45 

R 48 

R 49 
R 50 

R 51 

R 52 

R 53 

R 54-55 

R 56 

R 57 

R 58 

R 59 

R 60 

R 61 

R 62 

R 63 

R 67 

R 68 

R 69 
R 70 

R 71 

R 72 

R 73 
R 74 

R 75 

R 77 

R 78 

R 81 

R 82 PE 231-1183 Resistor 27K Ohm 1/2 -W • 10% 

R 86 PE 733-1161 Resistor 3.3K Ohm 2 W + -10% 
R 100 PE 231-1233 Resistor 3.3 Megohm 1i7 W s 10% 

•Some sets use 7-60 Ohm resistors insertes ; othe rs use a 75 0hrn 15 W resistor 

PART NO.  

PE 231-1171 

PE 231-1163 
PE 233-1161 

PE 231-2249 
PA 21111 

PE 231-1159 

PE 231-1165 
PE 231-1233 

PE 231-1197 
PE 231.1213 

PE 231-1163 

PE 231-1159 

PE 231-1197 
PE 231-1207 

PE 233-1129 

PE 231-1213 

PE 231-1123 

PE 231-1155 

PE 233-1165 
PE 232-1157 
PE 233-1165 

PE 231-1137 

PE 231-1143 
PE 231-1221 

PE 232-1189 

PE 232-1201 
PE 731-1207 

PE 231-1189 
PE 23151 

DESCRIPTION. 

Resistor 8,200 Ohm 1/2 W + 10% 

Resistor 3,900 Ohm 1/2 Wi 10% 

Resistor 3.3K 2W + 10% 

Resistor 1,000 Oh t; 1/2 W • 20% 

Resistor Wirewound 3.250 5hrn 7W a 10% 
Resistor 2.7K 1/2 W 10% 

Resistor 4.7K 1/2 W • 10% 

Resistor 3.3 Megohm 1/2 W • 10% 

Resistor 100,000 Ohm 1/2 W-+ 10% 
Resistor 470,000 Ohrn 1/2 W + 10% 

Resistor 3,900 Olun 1/2 W • 10% 
Resistor 2,700 Ohrn 1/2 W a 10% 
Resistor 100,000 Ohm 1/2 a 10% 

Resistor 270,000 Ohm 1/2 W + 10% 
Resistor 150 Ohm 2W a 10% 

Resistor 470,000 Ohm 1/2 W + 10% 

Resistor 82 Ohm 1/2 W 

Resistor 1,800 Ohm 1/2 W + 10% 

Resistor 4,700 Ohm 2 W + 10% 

Resistor 2.2K 1 W + 10% 

Resistor 4,700 Ohm 2 W + 10% 
Resistor 330 Ohm 1/2 W -4 10% 

Resistor 560 Ohm 1/2 W 10% 

Resistor I Megohm 1/2 Vi+ 10% 
Resistor 47,000 1 W a 10%-

Re•istor 150,000 1 W -• 10% 

Resistor 270,000 Olirri- 1/2 W a 10% 
Resistor 47,0000hrn 1/2 W • -10% 

Resistor 1.2 Ohm 1 W + loe 
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RESISTORS FOR AM- FM TUNER USED IN MODELS I 6KI, 1 1K1 & 2 OKI 

C 1 

C 2 

C 3 

C 4-5 

C 6 

C 7-8 

C 9 

C 10 

C 11 

C 13 

C 16 

C 17 

C 18 

C 19 

C 20 

C 21 

C 23 

C 24 

C 25 

C 26 

C 27 

C 28 

C 29-30 
C 31 

C 32 

L 1-2-4 

L 3 

L 

L 6 

L 7 

L 8 

L 9 

L 10 

L II 

L 12 

L 13 

L 14-15 

L 16 

L 17 

L 18 
P I 

PA 20144 

PA 20135 

PE 190-133 

PA 19147 

PE 194-67 
PE 19147 

PA 19418 

PE 190-133 

PE 190-107 
PE 555-100 

PE 194-162 

PE 194-160 

PE 555-113 

PE 194-151 

PE 194-145 
PE 194-160 

PA 70138 

PE 194-151 

PE 194-160 

PE 194-155 

PE 194-151 

PE 194-160 

PE 194-145 
PE 194-151 
PE 194-1 55 

REPAIR PARTS LIST 

CAPACITORS FOR & 20" CHASSIS 
Capacitor Electr. 40-40-20-20 @ 450 

Capacitor Electr. 10-10-10-10 @ 450 

Capacitor Mica 270 nwrif • 10% 

Capacitor Ceramic Dual F.500 minf 

Capacitor Paper .25 wad ZOO V • 20% 

Capacitor Ceramic Dual 1,500 Junt Disc. 
Capacitor Ceramic Single Disc. ¡ 500 

(some sets only) 

Capacitor Mica 270 mint • 10% 

Capacitor Mica 22 rrinif 47 10% 

Capacitor Tubular 5 mmi + 20% 

Capacitor Paper . 1 600 V - 
Capacitor Papar . 05 600 V 
Capacitor Ceramic 47 mrnl + 20% 

Capacitor Paper .005 mid 615-0 V • 20% 
Capacitor Paper . 001 rrifd 600 V - 

Capacitor Papar ns 600 V 
Capacitor Electr. 1 mid 50 V 

Capacitor Paper . 005 mid 600 V 

Capacitor Papar . 05 600 V 
Capacitor Paper . 01 600 V 

Capacitor Paper .005 mid 600 V 

Capacitor Paper . 05 600 V 

Capacitor Paper . 001 mfd 600 V 

Capacitor Paper . 005 nild 600 V 
Capacitor Paper .01 600 V 

C 33 

C 34 

C 35-36 

C 37 

C 38-39-40 

C 41 

C 42 

C 43-44 

C 45 

C 46 

C 47 

C 52 

C 53-54 

C 55-56 

C 58 

C 59 

C 50 

C 61 

C 62 

C 63-64 

C 65 

C 66 

C 69 

C 71 

C 72 

PL 194-151 

PE 19Z-163 

PE 194-160 

PP 20130 

PE 194-151 
PE 194-66 

PE 195-261 
PE 190-137 

PE 190-133 

PA 177Z 

PP 19146 

PA 1998-2 
PA 19148 

PP 19106 

PE 190-137 

PA 19148 
PE 194-145 

PE 194-151 

PE 194-162 

PE 194-160 
PP 19146 

PP 20137 
PE 555-100 

PA 20145 
PE I9A-145 

Capacitor Paper . 005 rnfd 600 V 

Capacitor Mica 4,700 rnmf 500 V • 10% 

Capacitor Paper . 05 600 V 

Capacitor Electr. 100 mid 25 V 
Capacitor Paper . 005 rrild 600 V 

Capacitor Pap- r . 1 nild 200 V 

Capacitar Silver Mica 3,900 innif + 5%500V 

Capacitor Mica 390 rrunt 500 V - 

Capacitor Mica 270 rnmf 

Capacitor Trimmer 25 to 280 mint 

Capacitor Mica 10 mm! 2,500 V 
Capacitor Ceramic 500 mmf I5K V 

Capacitar Ceramic single disc 1500 

Capacitor Moulded . 01 mid 600 V 

Capacitor Mica 390 mari! 500 V 
Capacitor Ceramic single disc 1500 mrnf 

Capacitor Papar . 001 mid 600 V + 20% 
Capacitor Paper .005 rrild 600 V ; 20% 
Capacitor Paper . 1 miel 600 V + FO% 
Capacitor Paper . 05 600 V + 

Capacitor Mica 10 mmf 250T) V 

Capacitor Electr. 10 mfd 25 V 

Capacitor Ceramic 5 mmi • 20% 
Capacitor Electr. 10 mid 250 V 

Capacitor Paper . 001 mfd 600 V 

CONTROLS, COILS, CHOKES & TRANSFORMERS FOR 11"&20"CHASSIS 
PB 3392 

PA 28253 
PA 28255-2 

PA 28255-1 

PA 28263 
PC 28302-1 

PA 28292 
PA 78779 

PA 28255-1 
PA 28255-4 

PB 1406 

PA 28276 
PA 28255-1 
PA 28255-? 

PB 28'.95-2 
PA 24124 

SCHEM. 
LOCATION CHASSIS 

C 1 700 
C 1 
C 2 
C 3 
C 4-5 
C 6 
C 7-8 
C 9 
C 10-11 
C 12 
C 13 
C 14 
C 14 700 
C 15 
C 16 
C 16 700 
C 17 
C 18 700,700-1 
C 19 
C 19 700-50 

C 37 
C 38-39-40 
C 38-39 700-50 
C 41 
C 42 
C 42 700-50 
C 43-44 
C 45 
C 46 
C.47 
C 47 700 

C 50 
C 51 700 
C.52 

C 53-54 
C 55-56 
C 57 
C 57 700 
C 58 

Coil, Pis I. F. 

Coil, I. F. Choke 

Coil, Peaking white 

Coil. Peaking red 

Horizontal Freq. Control Coil 

Deflection Yoke ( 20" chas•i• only) 
Linearity Coil 

Width Coil 

Coil, Peaking red 

Coil. Peaking green 
Filter Choke 

Filament Choke 
Coil, Peaking red 

Coil. Peaking white 

Focus Coil (20" cha,.i, unlyJ 
Control, Contrast I. Volume 

CAPACITORS 
PART NO. 

A20134 
A20144 
A20135 
A190-133 
A19147 
A194-67 
A19147 
A555-106 
A190-133 
A555-113-2 
A555-100 
A20141 
A20130 
A190-143 

A194-151 

A555-113-2 
A194-151 
A194-160 

A30130 
A194-151 
A194-180 
A194-66 
A195-261 
A193-261 
A190-137 
A190-133 
A1772 
A19146 
A19150 
A20147 
A190-115 
A1998-2 
A19148 
A19106 
A20141 
A20143 
A190-137 

DESCRIPTION 

FOR 

Electr. 40-40-20-20 @ 350 
Electr. 40-40-20-20 411450 
Electr. 10-10-10- 421450 
Mica 270 mmi + 10% 
Ceramic Dual 1:500 mmi Disc. 
Paper .25 'niki 200 V « 20% 
Ceramic Dual 1,500 minf Disc. 
Ceramic 22 mmi 500 V + 20% 
Mica 270 mmi + 10% - 
Ceramic 17 mmi + 20% N.P.O. 
Ceramic 5 mmi +- 20% 
Electr. 100 mid 12 V 
Electr. 100 mfd 25 V 
Mica 880 m'Id 500 V + 10% 
Paper .01 infd 600 V ; 20% 
Paper .005 mid 600 V + 20% 
Paper .1 infd 600 V + 20% 
Ceramic 47 minf + 20% R.P.O. 
Paper . 005 mid 600 V + 20% 
Paper .005 mid 600 V ; 20% 

Electr. 100 mid 25 V 

Paper .005 rnfd 600 V + 20% 
Paper .005 mfd 800 V + 20% 
Paper . 1 mid 200 V + iOck 
Mica Silver 3900 mmi 5% 500 V 
Mica Silver 3900 minf + 5% 500 V 
Mica 390 mm! + 10% 5-00 V 
Mica 270 mrrif ; 10% 
Trimmer 25 to -280 minf 
Mica 10 minf 2500 V 
Mica 24 rnmf 300 V 
Electr. 25 mid 12 V 
Mica 47 mm! + 10% 
Ceramic 500 Mili( I5K V 
Disc. 1500 minf 
Moulded .01 mid + 20% 600 V 
Electr. 100 mid 13 V 
Electr. 1 mid 12 V 
Mica 390 minf + 10% 500V 

P 
P 3 

P 4 
P 5 

P b 
P 7 

P 8 

T I 

T 2 

T 4 

T 5 

T 6 

T 7 

L 8 
I. 18 

PA Z4113 

PA 24110 

PA 24111 
PA 24112 

PA 14114 

PA 24116 

PA 24118 

PA 28286 
PB 1201/1202 

PB 10115-4 

PB 10125 

PC 10104/10108 

PC 10109 

PB 28278-3 

PB 28782 

Control, Focus 2,500 Ohrn 

Control, Brightness 100K Ohrn 
Control, Height 5 Megohrn 

Control, Vert. Speed 1 Megolun 

Control, Vert. Linearity 3,000 Ohm 

Control. Horizontal Centering 

Control, Vertical Centering 

Transformer, Audio Take-off 

Ratio Detector 

Vertical Output Transformer 

Vertical Oscillator Transformar 

Horizontal Output Transformar 
Power T ransforme r 

Deflection Yoke ( 17" chassis only) 
Focus Coil ( 17" chassis only) 

121/2", 14", 16" & 19" SETS 
SCHEM. 
LOCATION CHASSIS 

C 20 
C 21 
C 22 
C 23 
C 24 
C 24 
C 25 
C 26-27 
C 26 
C 27 
C 28 
C 29-30 
C 31 
C 31 
C 32 
C 33 
C 33 
C 34 
C 35 
C 36 

C 58 
C 59 
C 60 
C 61 
C 61 
C 62 
C 62 
C 83 
C 64 
C 65 
C 65 
C 68 
C 68 
C 87 
C 68 
C 68 
C 69 
C 70 
C 71 
C 72 

700-50 

700-50 
700-50 

700-50 

700-50 

700 

700-50 

700 

700 

700 
700 
700 

700-50 

700-1 

700-1 

PART NO. 

A194-145 
A194-160 
A194-145 
A20138 
A194-151 
A194-160 
A194-160 
A194-151 
A194-160 
A194-160 
A194-160 
A194-145 
A194-251 
A194-160 
A194-155 
A194-151 
Alet-180 
A192-163 
A194-155 
A194-160 

A19148 
A19148 
A194-145 
A194-151 
A194-160 
A 194-162 
A194-160 
A194-160 
A194-160 
A19146 
A19150 
A20137 
A555-100 
A191-147 
A194-66 
A19136 
A555-100 
A194-68 
A20145 
A191-147 

DESCRIPTION 

Paper .001 miel 600 V • 20% 

Paper .005 mid 600 V ; o% 
Paper .001 raid 600 V ; 20% 
Electr. 1 mid 50 V - 
Paper .005 mfd CM V + 20% 
Paper .005 mid 600 V ; 20% 
Paper .005 mid 600 V + 20% 
Paper .005 mid 600 V ; 20% 
Paper .005 mid 800 V ; zo% 
Paper .005 mfd 600 V ; 20% 
Paper .005 mid 600 V ; 20% 
Paper .001 mfd 600 V ; zo% 
Paper .005 t'ad 800 V ; 20% 
Paper 005 red 600 V ; 20% 
Paper .01 infd 600 V +-20% 
Paper . 005 mid 600 V -+ 20% 
Paper .005 infd 600 V ; 20% 
Mica 4700 nutif 500 V ; 10% 
Paper .01 mid 600 V + -20% 
Paper .005 mid 600 V-+ 20% 

Ceramic Disc. 1500 mmi 
Ceramic Disc. 1500 mmi 
Paper .001 mid 600 V + 20% 
Paper .005 mid 600 V + 20% 
Paper .005 mid 600 V + 20% 
Paper . 1 mid 600 V + 20% 
Paper .005 infd 600 Y + 20% 
Paper .005 mid 600 V -+ 20% 
Paper .005 mfd 600 V + 20% 
Mica 10 minf 2500 V - 
Mica 24 mmi 3000 V 
Mica 220 romí 2500 V 
Ceramic 5 mm! + 20% 
Mica 1000 mmi + 10% 500 V 
Paper . 1 mid 200 V + 20% 
Mica 220 minf 2500 Y 
Ceramic 5 me + 20% 
Paper . 1 infd 200-V + 20% 
Electr. 10 mid 250 N. -
Mica 1000 mmf • 10% 500 V 

R I 

R 2 

R 3 

R 4 

R 5 
R 6 

R 

R 8 

R 9 

111 11°1 

R 12 

C I 

C 2 

C 

C 4 

C 5 

C 6 

C 
C 8 

C 9 

C 10 

C 11 

C 12 

C 13 
C 14 

C 15 

C 16 

C 17 

G 18 

C 19 

L 3 
L 4 

L 5 

Lb 

L 7 
L 8 

A230-2321 

A230-2225 
A230-2265 

A230-1101 
A230-2313 

A230-2281 

A230-1183 

A230-2265 
A230-2261 

A230-2329 

A230-2221 

A231-1171 

Carbon I Meg ohm 1/4 W. • 20% 
Carbon 100 Ohrn 1/4 W. + TO% 
Carbon 4.7K Ohm 1/4 W.-• 20% 
Carbon 10 Ohrn 1/4 W. + 

Carbon 470,000 Ohm W. • 20% 

Carbon 22,000 Ohm 1/4 W. +-20% 

Carbon 27,000 Ohrn 1/4 W. ; 20% 
Carbon 4.7K Ohm 1/4 W. • i0% 

Carbon 3,300 Ohrn 1/4 W. + 20% 

Carbon 2.2 Meg ohm 1/4 W7+ 20% 

Carbon 68 Olon 1/4 W. • 20 

Carbon 8,200 Ohrn 1/2 + 10% 

CAPACITORS FOR AM- FM TUNER 
A16108 
A555-236 

A555-2I8 

A19109 
A555-204 

A555-214 

A555-214 

AI9109 
A19/09 

A555-208 

A1985 

A555-232 

A14109 
A19109 

AI9109 
AI91-23 

A191-23 
A19109 

A19109 

Capacitor, variable, AM FM w/drurn 

Ceramic 1000 nunf, 4. 10% Uninsulated 
Ceramic 100 man!. +-10% Uninsulated 

Ceramic Disc. 5000-mmf 

Ceramic 18 rramt, + 10% Uninsulated 

Ceramic 50 nwril, ; 10% Uninsulated 
Ceramic 50 mnif, 10% Uninsulated 

Ceramic Disc. 500-0 mont 
C•8.1133iC Di.. 5000 nimf 

Ceramic 25 mrrif, + 10% Insulated 

Mica 500 mm! - 
Ceramic 500 man!. + 10% 

Ceramic Disc. 5000-mmi 
Ceramic Disc. 5000 rtirrif 

Ceramic Disc. 5000 ovni 

Mica 100 mm! 

Mica 100 molí 

Ceramic Disc. 5000 rninf 
Cerarnic Disc. 5000 rnmf 

R 13 

R 14 

R 15 

R lb 

R 17 

R 18 

R 20 

R 21 

R 24 

R 26 

R 28 

R 30 

A230-2281 

A230-2329 

A230-2221 
A232-68 

A230-2305 

A230-1177 

A230-2313 

A230-2281 

A232-2277 

A230-2305 

A230-2345 

A230-2313 

Carbon 22,000 Ohrn 1/4 W. • 20% 
Carbon 2.2 Meg olun 1/4 20% 

Carbon 68 Ohrn 1/4 W. • 20%-

Carbon 6,200 Ohrn I W.-+ 5% 

Carbon 220,000 Ohm 1/4 W. + 20% 

Carbon 15,000 Olun 1/4 W. +-10% 

Carbon 470,000 Olim 1/4 W 7, 20% 
Carbon 22,000 Ohrn 1/4 W. •-20% 

Carbon 15,000 Olun I W. + i0% 

Carbon 220,000 0/un 1/4 f. + 20% 
Carbon 10 Megolun 1/4 W. * 20% 

Carbon 470.000 Olun 1/4 W T. ¿o% 

USED IN MODELS 1 6KI, 1 7 KI & 2 OKI 
C ZO 
C 22 

C 23 

C 24 

C 25 

C 26 

C 29 
C 30 

C 32 

C 34 

C 31 

C 38 

C 40 
C 41 

C 42 

C 43 

C 47 

C 48 

MISC. PARTS FOR AM- FM TUNER USED 
28283 

A62298 

A28288 

A28287 
A28285 

A28283 

Choke FM Osc. 

Choke AM Loop 
Coil FM Antenna 

Coil FM Ose. 

Coil AM Ose. 

Choke FM Osc. 

CONTROLS, COILS & CHOKES 
IALL CHASSIS) 

SCHEM. 
LOCATION 

L 

L 5 
L 6 
L 6 
L 7 
L 9 
L 9 
L 10 
L 10 
L 11 
L 11 
L 12 
L 13 
L 14 
L 15 
L 18 
L 16 
PI 

I, 1 
P 2 
P 3 
P 4 
P 5 
P 6 
P 7 
R 74 
P 8 

CHASSIS 

700-50 

700-50 

700,700-2,-50 

700 

700 

700 
18" di 20" 

700 

PART NO. DESCRIPTION 

A28253 
A28276 
A28255 -1 
A28255-5 
A28256-6 
A28263 
A28292 
A28259 
A28279 
A28258-2 
A28255-2 
A28255-3 
A28255-4 
A1406 
A28276 
A28276 
A28255 
A28274 
A24124 
A24109 
A24113 
A24110 
A24111 
A24112 
A24114 
A24116 
A24116 
A24118 

Choke, I.F. 
Choke, Filament 
Coil, Peaking, Red 
Coil, Peaking, Yellow 
Coil, Peaking, Yellow 
Coil, Horizontal Freq. Control 
Coil, Linearty 
Coil, Linearty 
Coil, Width Control 
Coil,Width Control 
Coi', Peaking, White 
Coil, Peaking, Blue 
Coil, Peaking, Green 
Choke, Filter 
Choke, Filament 
Choke, Filament 
Coil, Peaking, White 
Coil, Focus 
Control Contrast 
Control, C-intrast & Vol. 
Control, Focus 2500 Ohm 
Control, Brightness 100K Ohm 
Control, Height 5 Meg ohm 
Control, Vert. Speed 1 Meg ohm 
Control, Vert. Linearty 3000 Ohm 
Control, Horiz. Centering 
Control, Horiz. Centering 
Control, Vert. Centering 

TRANSFORMERS 
FOR 121/2", 14", 16" & 19" SETS 

SCHEM. 
LOCATION CHASSIS PART NO. DESCRIPTION 

T 1 A28288 

I, 1-2 A9392 
T 2 A3393,A1201 
T 2 700-50 A1201,A1202 
T 4 A10115,A1350-2 
T 4 700 A1354 
L 4 A9392 
T 5 A10106 
T 6 A10104 ,A10108 

T 7 A10109 
T 7 700 A10105 
L 8 A28278-2 
L 8 713 A28261 

Audio take-off 
1.F. 
Ratio Detector 
Ratio Detector 
Vertical Output 
Vertical Output 
I.F. 
Vertical Ov,. 
Horizontal Output 
Power 
Power 
Yoke Deflection 
Yoke Deflection 

SI 

7 
T 1 

T 4 

T 

T 

PART NO. 

PC 51166 

PC 5866 

PC 5866 

PC 5866 

PD 58121 

PD 58121 

A196-97 

A20132 

AI9109 
A196-97 

A196-112 
A20131 

A196-112 

A196-107 
5196-112 

A196-107 

A191-23 

A20131 

A196-107 
A1773 

A5556-200-9 

AI9109 

AI9109 
A191-102 

Papar .001 mid 400 V. + 20% 

Electrolytic 10 mid, 25 -V. 

Ceramic Disc. 5000 mol( 
Paper . 001 rrild 400 V. + 20% 

Paper .05 rrild 400 V. +-20% 
Electrolytic 20-10 @ r50 V. 

Papar . 05 infd 400 V. + 20% 
Paper . 01 n'Id 400 V. 20% 

Papar . 05 mid 400 V. 20% 
Papar .01 mid 400 V. 20% 

Mica 100 rrunt 
Electrolytic 20-10 @ 350 V. 

Paper .01 rnld 400 V. + 20% 

Trimmer, A.S.P. 
Ceramic 500 mira, + S% mm! 14750 In, 

Ceramic Disc. 5006-mmt 

Ceramic Disc. 5000 nwrif 

Mica 10 mrni, + 10% 

IN MODELS I 6KI,1 7Kl& 2 OKI 
A37102 

A3395 

A3396 
A3394 

A3399 

A3397 
A4114 

DESCRIPTION 

MODEL 12C I 

Speaker 5" 

MODEL 12 T 1 

Speaker 5" 

MODEL 12 T I 

Speaker 5" 

MODEL I4T 1 

Speaker 5" 

MODEL 16C 2 

Speaker 10" 

MODEL 16C 1 

Speaker 10" 

MODEL 16C 5 

PE 58124 Speaker 8" 

MODEL 20C 2 

PC 58124 Speaker 8" 

MODEL 20K I 

PD 58121 Speaker 10" 

MODEL 20M 1 

PC 5866 Speaker 5" 

TABLE MODEL 16 T I - 16 T113 

Speaker 5 

Switch AM/FM Phono TV 

Transformar FM IF' 1st 

Transformer AM IF 1st 
Tran•former AM IF Ind 

Transformar AM IF 2nd 
Trars•former Ratio Detector 

Pointer Dial Scale 

PART NO. 

PC 58127 

DESCRIPTION 

MODEL 16E I 

Speaker 8" 

MODEL 17 T I 

PC 5866 Speaker 5" 

MODEL I6M I 

PC 5866 Speaker 5" 

MODEL 17 C 2 

PD 58121 Speaker 10" 

MODEL 17601 I 

PC 5866 Speaker 5" 

MODEL 17 C 7 

PC 5866 Speaker 5" 

MODEL 17 C 5 

PC 58124 Speaker 8" 

PART NO. 

PC 58124 

DESCRIPTION 

MODEL 17K I 

Speaker 8" 

MODEL 19C 1 

PD 58121 Speaker 10" 

PC 58124 

MODEL 20C I 

Speaker 8" L
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MODEL 205, Early 

Picture Tube 
Type 
Dimensions 

Operating Controls 

Power Rating 
Source 
Consumption 

Number of Tubes 

Ant. Input Impedance 
VHF 
UHF 

Frequency Range 

CBS Hytron 19VP22 
19-inch round, all glass. 
area 205 square inches 

Viewing 

Station Selector, Fine and UHF 
Tuning, Vertical and Horizontal 
Hold, Contrast, Volume, Tone, 
Chroma and Hue 

105-120 volts 60-cycle AC 
500 Watts 

41 tubes plus 3 rectifiers, 2 seleni-
um rectifiers and 3 crystal diodes 

300 ohms balanced 
300 ohms balanced 

Channels 2 through 82 

Intermediate Frequencies 
Video IF 45.75 mc 
Sound IF 41.25 mc 
Sound Intercarrier Freq. 4.5 mc 
Color Subcarrier Freq. 42.17 mc 
Adjacent Channel Sound 
Trap Freq. 39.75 mc 

Adjacent Channel Video 
Trap Freq. 47.25 mc 

Accompanying Channel Sound 
for less than 10% distortion 41.25 mc 

Crt High Voltage 

Loudspeakers 
Size Two, 61/2  in x 9% in. speakers 
Voice Coil 3.2 ohms at 400 cycles 

Focus Electrostatic 

Deflection Electromagnetic 

Convergence 
Static PM Magnetic 
Dynamic Electromagnetic 

26 kv adjusted 

Cabinet Dimensions 

Model Width Height 
205C1 Console 34% 42-11/16 
205C2 Console w/Doors 34% 42-11/16 

Depth 
26-1/16 
26-15/16 

Tube Complement 

Symbol Type 
VI 6BZ7 

V2 6N8 

V3 6AF4 

V4 6CB6 

V5 6BC6 

V6 6BC6 

V7 6CB6 

V8 6CL6 

V9 6AU6 

V10 6AU6 

VII 6AL5 

V12 6AU6 

V13 6AQ5 

V14 6CL5 

V15 6AN8 

V16 6AN8 

V17 6CB6 

V18 6AL5 

V19 6AN8 

V20 12AT7 

V21 6AN8 

V22 6BY6 

V23 6BY6 

V24 6AN8 

V25 12BH7 

V26 12BH7 

V27 12BH7 

V28 6BC7 

V29 6AN8 

V31 12AT7 

V32 6BL7 

V33 6AL5 

V34 12AU7 

V35 6CU6 

V36 6AU4 

V37 3A3 

V38 3A3 

V39 3A3 

V40 6BD4 

V41 6BL7 

V42 

V43 

V44 

V46 

Specifications 

Function 
RF Amplifier 

Mixer and Oscillator 

UHF Oscillator 

1st IF 

2nd IF 

3rd IF 

4th IF 

5th IF 

Sound IF Amplifier 

Driver 

Ratio Detector 

Audio Amplifier 

Audio Output 

1st Video Amplifier 

2nd Video Amplifier—Q Phase Splitter 

Band Pass Amp.—Color Killer 

Burst Amplifier 

Phase Det. 

Reactance Tube-3.58 mc Oscillator 

Horizontal Phase Splitter 

1 Amplifier—AGC Clamp 

Q Demodulator 

I Demodulator 

I Amplifier—I Phase Splitter 

Green Adder—Green Output 

Blue Adder— Blue Output 

Red Adder—Red Output 

Green Red Blue DC Restorers 

AGC Amp—Horiz. Sync Separator 

Vert. Sync Separator—Sync Clipper 

Vert. Oscillator—Vert. Output 

Horizontal Phase Det. 

Horizontal Oscillator 

Horizontal Output 

Damper 

HV Rectifier 

FIV Rectifier 

HV Rectifier 

HV Regulator 

Convergence sawtooth Gen-Blue 
cony. Output 

6BL7 Green cony. Output—Cony. Cathode 
Follower 

6BL7 Pulse Shaper—Red. Cony. Output 

19VP22 Colorton CRT 

6CU6 Horizontal Output 

Warning — High Voltage 
POTENTIALS AS HIGH AS 26,000 VOLTS ARE PRESENT WHEN THIS RECEIVER IS OPERATING. OPERATION 

OF THE RECEIVER OUTSIDE THE CABINET OR WITH COVERS REMOVED INVOLVES A SHOCK HAZARD FROM THE 

RECEIVER POWER SUPPLIES. WORK ON THE RECEIVER SHOULD NOT BE ATTEMPTED BY ANYONE WHO IS NOT 

THOROUGHLY FAMILIAR WITH THE PRECAUTIONS NECESSARY WHEN WORKING ON HIGH-VOLTAGE EQUIPMENT. 

General 

The CBS-Columbia Model 205 is an 82 channel VHF-UHF color television 

receiver employing a CBS-Hytron 19-inch round, direct-viewing Colortron. The receiver 

utilizes 44 tubes, 2 selenium rectifiers and 3 crystal diodes. 

Features of the receiver include: 205 square-inch picture, CBS-Columbia "360" 

Full-Fidelity sound system, wide-band color reproduction, regulated high-voltage supply, 

five-stage picture i-f amplification, stabilized horizontal and vertical 

sweep circuits, 3.58-mc crystal oscillator with afc, slide-out color tube mount, 

dual-chassis construction, and conveniently located service controls. 

Antenna 

The antenna requirements for color reception are 
somewhat more critical than for black-and-white 
reception. In general, outdoor antennas are pre-

ferred. The antenna used must have a flat response 

over the frequency range of the color channel being 
received, and the transmission line must be properly 
matched to the antenna and the receiver input ( 300 
ohms). 

Antenna orientation is more critical. Some antenna 
positions may provide black-and-white reception but 
no color reception. The antenna should be oriented 
for best color reception while receiving a color 
program. Where several stations are received from 
different directions an antenna rotator may be 
required. 

Multiple antenna installations, particularly those 

employing distribution amplifier systems, may not 
provide satisfactory color reception. If such an in-
stallation is to be used, modification of the system 
may be required. 

Many TV boosters do not have sufficient bandwidth 
for color reception. If a booster is to be used it 
should be checked to insure adequate results. 

An antenna specially designed for color reception is 
available from your CBS-Columbia Distributor. 

Unpacking 

The receiver and the color picture tube assembly 
are shipped in separate cartons. All controls are 
adjusted and the components on the neck of the 

picture tube are properly positioned at the factory. 
To avoid the need for complete adjustment of the 

receiver, the controls and the CRT components 
should not be disturbed during the unpacking and 
installation of the receiver. 

Installation 

The following procedure should be used to prepare 
the receiver for operation: 

1. Remove the receiver and picture tube assembly 
from their cartons. 

2. Remove the cabinet back cover. 

3. Remove the staples fastening the CRT cup to 
the cabinet shelf. 

4. Insert the rear end of the cup into the large hole 
in the back cover, from the front side of the cover. 

Tap the front edge of the cup with a mallet until it 
snaps into place. 

5. Remove the four bolts fastening the picture-tube 
assembly to its shipping pallet and discard the 
pallet. 

6. Slide the picture tube assembly carefully into 
place on the cabinet shelf and position it so that 
the picture-tube screen is properly centered and 
flush against the mask. 

7. Insert the four bolts removed in step 5 through 
the slots in the picture-tube mounting board into 

the holes in the cabinet shelf, and tighten. 

8. Insert the Field Neutralizing, Yoke, and Conver-

gence Assembly plugs into their sockets on the 
deflection chassis. Connect the CRT high-voltage 
Connector to the deflection chassis high-voltage lead, 

insert the Video Output plug into its socket on the 
signal chassis, and fasten the CRT socket to the base 
of the picture tube. 

Initial Adjustment 
After the receiver has been unpacked and installed, 
an initial check of performance should be made to 
determine whether or not the receiver requires 
adjustment. The room lighting should be subdued 
during the performance check. 

John I. Rider 
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The following procedure should be used: 

1. Connect an antenna to the receiver and apply 
power. 

2. Turn the set on and tune to the channel which 
provides the strongest signal available. 

3. If overload occurs, adjust the AGC control. The 
customer control panel must be removed to provide 
access to the AGC control. Removal of the panel is 
described in steps 4 and 5 of the paragraph, on 
Service Controls. 

4. Check the action of the HORIZONTAL HOLD 
control and adjust the AFC (front of deflection 
chassis, Fig. 2) if required. 

5. Check the size, linearity, and centering, and 
adjust if necessary. 

6. If a drive line ( bright vertical line near center 
of picture) is observed, turn the HORIZONTAL 
DRIVE control fully clockwise, then counterclock-
wise until the line just disappears. 

7. Adjust the BRIGHTNESS and CONTRAST con-
trols for a normal picture, then rotate the BRIGHT-
NESS control throughout its range. If variation in 
picture size is noted at normal brightness settings, 

perform the High-Voltage Adjustment procedure. 

Note: The picture size should remain constant over 
most of the BRIGHTNESS control range. Loss of 

regulation, ( indicated by a sudden increase in pic-
ture size) near maximum brightness setting, is 
normal. The BRIGHTNESS should always be oper-
ated within the range of regulation. 

8. Adjust the BRIGHTNESS and CONTRAST con-
trols for a normal picture. If two or three severely 
misregistered color images are observed, adjust the 
Static Conirergence Magnets as described in steps 
1 and 2 of the Convergence procedure. 

9. Turn the CONTRAST control fully counterclock-

wise and the BRIGHTNESS control fully clockwise. 
The raster should be a a uniform dim neutral gray 
without signs of color contamination. 

10. If the entire screen shows a uniform coloring, 
other than neutral gray, adjust the SCREEN con-
trols ( Fig. 2) as described in steps 2, 3 and 4 of 
the paragraph on White Adjustment. 

11. If only portions of the screen show coloring in 
step 9, turn the CONTRAST, BLUE SCREEN and 
GREEN SCREEN controls fully counterclockwise 
and the BRIGHTNESS control fully clockwise. Set 
the RED SCREEN control for a barely visible red 
raster and adjust the FIELD NEUTRALIZING 
control for a pure red raster without signs of color 

impurity. If a pure red raster cannot be obtained, 
perform the Purity Adjustment Procedure. 

12. Perform the White Adjustment procedure. 

P32-1 
P34-1 

• VERT. HOLD 
OHOR. HOLD 

C I4-9 ICI 

HUE RANGE 

P44-I 
PI6A-I 

P29-I 

AGC ADJUST 

o 
•GREEN 
BACKGROUND 

P44-3 
P44-2 

O BLUE 
• BRIGHTNESS BACKGROUND 
OCHROMA 

P25-I 
P26-I 

PI4-2 
P14-3 
CONTRAST 

PI2-2 
PI2-3 

• ON OFF VOL. 
()TONE 

• GREEN GAIN 
O BLUE GAIN 

Fig. .1-Signal chassis front controls. 

13. Adjust the BRIGHTNESS and CONTRAST 
controls for a normal picture. If severe misregistra-
tion is observed near the edges of the picture, per-

form the complete Convergence procedure. 

14. Tune to a station transmitting a color signal, 
or a black-and-white signal with a color stripe. The 

color stripe is a narrow vertical bar ( yellowish. 
green in color) appearing at the left and right 

edges of the picture. To synchronize the color cir-
cuits when receiving the stripe adjust the AFC 

control ( Fig. 2) so that the picture moves to the 
left, placing the left-hand stripe in the horizontal 
blanking internal. 

15. Adjust the HUE and CHROMA controls for 
proper hue and saturation. 

Service Controls 
Access to the service controls and adjustments may 
be obtained as follows: 

1. Remove the cabinet rear cover. 

2. Remove the two large bolts located at the upper 
right and left hand corners of the cabinet back. 

3. Pull the cabinet top back about two inches, 
toward the rear of the cabinet, and lift it off the 
cabinet. 

Note: The receiver is provided with a Top Inter-
lock, located directly above the customer controls. 
To operate the receiver with the top off, remove the 
a-c plug from the deflection chassis and apply 
power directly to the chassis using a space line cord. 

4. Remove all front panel knobs. 

5. Using a thin screwdriver, -unfasten the two clips 
holding the customer control panel in place and 

pull the panel away from the cabinet. The clips are 
located at the bottoms of the holes through which 

the Channel Selector and Off-On Volume control 
shafts project. 

6. Locate the recessed finger grips on the bottom of 
the board running across the lower edge of the 
cabinet front. If the board is held in place by a 
screw, remove the screw. 

7. Grasp the board with both hands and pull it 
firmly away from the cabinet. 

Color Tube Adjustment Procedure 
Equipment Required 
1. High-Voltage Meter with a full-scale range of 
at least 50 KV. 

2. White Dot Generator. The generator should sup-
ply round dots approximately 1/8" in diameter on a 
19-inch coolr CRT. The Hickock 650C is a suitable 

instrument. 

3. Off-the-air test pattern, or a linearity bar or 
cross hatch generator. Most dot generators supply 

a suitable crosshatch pattern. 

4. T-Connector for insertion in the high-voltage lead 

when making measurements. 
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Fig. 2-Deflection chassis front controls. 

High-Voltage Adjustment 
1. Turn the set off, open the CRT High-Voltage 
Connector, ("L" in Fig. 3) and insert a T-Connector 
in the lead. 

Caution: To avoid an electrical shock ground the 
high voltage before touching the lead. 

2. Connect a High-Voltage Meter ( 50 kv range) to 
the T-Connector. 

3. Turn the BRIGHTNESS and CONTRAST con-
trols fully counterclockwise and turn the set on. 

4. After allowing sufficient time for the set to warm-
up, adjust the HIGH-VOLTAGE REGULATOR con-
trol ( rear of deflection chassis) for a meter reading 
of 26 kv. 

5. Turn the BRIGHTNESS control up to a high 

level and note the variation in high-voltage. The 
voltage should not drop more than 500 volts up to 
the point where loss of regulation occurs. If the 
BRIGHTNESS is advanced excessively loss of regu-
lation, indicated by marked picture blooming, will 
occur. The brightness should always be operated 

within the range of regulation. 

6. Turn the set off and disconnect the High-Voltage 

Meter. 

Color Purity Adjustment 
1. Connect a Dot Generator to the receiver antenna 
terminals. 

2. Turn the set on and adjust the FINE TUNING, 
BRIGHTNESS, CONTRAST and FOCUS controls 

for a clearly visible dot display. 

Note: The room lighting should be subdued during 
the balance of the procedure. Set the BRIGHTNESS 
and CONTRAST controls at the lowest levels that 
give a clearly visible dot pattern. 

3. Adjust the RED, GREEN and BLUE SCREEN 
controls to make the red, green and blue dots on the 
CRT screen approximately the same size. 

4. Check the physical positioning of the Yoke, Con-
vergence Coil Assembly,- Purity Magnet ( or coil) 
and the Blue Beam Corrector. The correct position-

ing of these components is shown in Fig. 3. 

Note: If the above components are not properly 

positioned it may be impossible to set up the CRT 
correctly. 

5. Adjust the Red, Green and Blue Static Conver-
gence Magnets ( Fig. 3) and the Blue Beam Cor-
rector ("S" in Fig. 3) to converge (superimpose) 
the group of dots, (a red, a green and a blue dot) 
located nearest the center of the screen. See Fig. 4B 

for adjustment procedure. 

6. Turn the CONTRAST control and the GREEN 
and BLUE SCREEN controls fully counterclockwise, 6
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and turn the BRIGHTNESS and RED SCREEN 

controls fully clockwise. 

7. Set the FIELD NEUTRALIZING control at mid-

position. 
8. Loosen the Yoke Positioning Screws ("N" in 
Fig. 3) and slide the Deflection Yoke back toward 
the base of the CRT as far as possible without 
touching the Convergence Coil Assembly. 

9. Rotate the Purity Magnet ( or coil) around the 
neck of the tube, increasing the field strength in 
steps, until a large pure red area is obtained in the 
center of the screen. Disregard the size of the area 
—adjust for the purest possible red in the center 
of the screen. 

Note: If the receiver uses a Purity Magnet, the field 
strength is increased by separating the tabs (H in 
Fig. 3) on the magnet. If a Purity Coil is used the 
field strength is increased by turning the Purity 

control clockwise. Use the weakest field that pro-
vides satisfactory results. 

10. Slide the Deflection Yoke slowly forward on 
the neck of the tube until the largest uniform red 
field is obtained on the CRT screen. Lock the Yoke 
in position. 
Note: The rear surface of the Yoke should be per-
pendicular to the neck of the CRT, and the space 
between the inner surface of the Yoke and the tube 
neck should be uniform at all points. 

11. If a completely uniform red field is not obtained 
in the previous step, readjust the Purity Magnet ( or 
coil) slightly. If color contamination still exists at 
the edges of the screen, adjust the FIELD NEU-
TRALIZING control to minimize it. 

Note: If satisfactory purity cannot be obtained the 
yoke may be moved slightly out of alignment with 
the CRT neck to minimize contamination. This 

Fig. 3—Picture tube assembly. 

should be done only when good purity cannot be 
obtained as previously described. 

12. Turn the RED SCREEN control fully counter-
clockwise and the GREEN SCREEN control fully 
clockwise. A uniform green field should be obtained 
over the entire face of the CRT. 

13. Turn the GREEN SCREEN control fully 
counterclockwise and the BLUE SCREEN control 
fully clockwise. A uniform blue field should be 
obtained over the entire face of the CRT. 

Note: If neck shadow, due to improper Yoke posi-
tioning, or serious color contamination is noted in 
steps, 13, 14 or 15, repeat the purity adjustment 
from step 9. 

14. Turn the BLUE SCREEN control fully counter-
clockwise and the RED SCREEN control clockwise 
until a barely visible red raster is obtained. 

15. Turn up the GREEN SCREEN control until the 
raster turns yellow. 

16. Turn up the BLUE SCREEN control until the 
raster turns a neutral gray (low-brightness white). 

Size and Linearity 

1. Connect an antenna to the receiver and tune in 
a station transmitting a test pattern. If a test pattern 
is not available a suitable bar or crosshatch genera. 
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2 ADJ GREEN 3. ADJ. RED 
MAGNET MAGNET 
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•—• 
4 ADJ BLUE 
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9 
r s, 

5. ADJ. BLUE 
MAGNET 

Fig. 4—(A) Motions of the color dots produced by 
adjustment of the Red, Green, and Blue Static Con-
vergence Magnets. (B) Procedure for converging 
group of dots using the Static Convergence Magnets 
and Blue Beam Corrector. 

tor is required for the steps that follow. 

2. Adjust the CONTRAST and BRIGHTNESS con-
trols in the normal manner for a black-and-white 
picture. Disregard any color fringing or contamina-
tion in the picture. 

3. Adjust the HEIGHT, VERTICAL LINEARITY, 
and VERTICAL CENTERING controls to provide 
a linear picture that extends no more than 1/4 inch 
above and below the mask opening. 

4. Adjust the WIDTH, HORIZONTAL CENTER-
ING and HORIZONTAL LINEARITY controls to 
provide a linear picture that extends no more than 
1/4 inch beyond the left and right hand edges of the 
mask opening. 

o 
00 

o 
00 o 

o o o 
00 00 00 00 

o 
00 

o 
00 

o o 00 

Fig. 5—Dots along horizontal through center of 
screen, (A) before adjustment of HORIZONTAL 
PARABOLA and TILT controls and, (B) after 
proper adjustment of HORIZONTAL PARABOLA 

and TILT controls. 

Convergence Adjustments 
1. Connect a Dot Generator to the receiver and 
adjust the BRIGHTNESS and CONTRAST CON-
TROLS for a low brightness dot display. 

2. Adjust the Red, Green, and Blue Static Con-
vergence Magnets and the Blue Beam Corrector 
(neck of CRT, Fig. 3) until the group of dots 
nearest the center of the screeti is converged (see 
Fig. 4B) and forms a single white dot. 

Note: The objective in this step and those that 
follow is to position all of the dots on the screen 
in the form of small equilateral triangles of uniform 
size, each consisting of a red, a green and a blue 
dot, as shown in Figs. 5 and 6. 

3. Adjust the RED, GREEN and BLUE HORI-
ZONTAL PARABOLA controls until all of the 

triangles along a horizontal line through the center 
of the screen are as uniform in size and shape as 
possible ( see Fig. 5). Adjustment of the HORI-
ZONTAL PARABOLA controls causes the triangles 
at the left and right edges of the screen to decrease 
in size and those in the center to increase in size. 

Note: The movement of the dots produced by adjust-
ment of each of the PARABOLA and TILT controls 

is shown in Fig. 7. 
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Fig. 7—Motions of colored dots caused by adjust-
ment of PARABOLA and TILT controls. Dotted 
lines indicate effect of counterclockwise rotation, 
solid lines indicate effect of clockwise rotation. 
Effects of PARABOLA controls are shown for 
rotation from full counterclockwise to full 
clockwise positions. 

4. Adjust the RED, GREEN and BLUE HORI-
ZONTAL TILT controls to eliminate any nonuni-
formity in the triangles along the horizontal line 
through the center of the screen. Adjustment of the 
HORIZONTAL TILT controls increases or de-
creases the sizes of the triangles at either side of 
the raster. They have little effect at the center of the 
screen. After completion of this step, adjust the Red, 

O 0 

o 

0 0 
o 

00 

00 
O 

00 00 

00 
o 

O 0 

o 

00 
O 

00 
O 

Fig. 6—Dots along vertical line through center 
of screen, (A) before adjustment of VERTICAL 
PARABOLA and TILT controls and, (B) after 
proper adjustment of VERTICAL PARABOLA 
and TILT controls. 

Green and Blue Static Convergence Magnets to pro-
vide approximately 1/16 inch spacing between the 
dots in each triangular group along the horizontal 
line. 
5. Adjust the RED, GREEN and BLUE VERTICAL 

PARABOLA controls until all of the triangles along 
a vertical line through the center of the picture are 
as uniform as possible ( see Fig. 6). Adjustment of 
the VERTICAL PARABOLA controls causes the 
triangles at the top and bottom of the screen to 
decrease in size and those in the center to increase 
in size. 
6. Adjust the RED, GREEN and BLUE VERTICAL 
TILT controls to eliminate any nonuniformity in 
the triangles along the vertical line through the 
center of the screen. Adjustment of the VERTICAL 
TILT controls causes the triangles at the top and 
bottom of the screen to increase or decrease in size. 
They have little effect at the center of the screen. 

7. The PARABOLA and TILT controls may interact 
to some extent. As a result, minor readjustment of 
these controls may be necessary to obtain small, 
uniform equilateral triangles over as large an area 
of the screen as possible. 

8. Adjust the Red, Green and Blue Static Conver-
gence Magnets, and the Blue Beam Corrector to 
converge ( superimpose) the three dots in the group 
nearest the center of the screen. Refer to Fig. 4B for 
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adjustment procedure. With this final adjustment 
all of the groups of three colored dots should con-
verge simultaneously to form white dots. 

White Adjustment 
1. Connect an antenna to the receiver and tune in a 
station transmitting a black-and-white program. 
2. Turn the CONTRAST, BLUE SCREEN and 

GREEN SCREEN controls fully counterclockwise. 

3. Turn the BRIGHTNESS control fully clockwise 

and adjust the RED SCREEN control for a barely 
visible red raster. 

4. Turn the GREEN SCREEN control clockwise 
until the raster turns a greenish-yellow. 

5. Turn the BLUE SCREEN control clockwise until 
the raster turns a neutral gray ( low-brightness 
white). 

6. Advance the CONTRAST control to obtain a 
normal picture. 

7. Adjust the BLUE and GREEN GAIN controls 
until the picture is black-and-white. 

8. Turn the BRIGHTNESS control counterclock-
wise until the picture is just visible and adjust the 
BLUE and GREEN BACKGROUND controls for 
neutral gray picture. 

9. Run the BRIGHTNESS and CONTRAST con-
trols through their range. If tinting is observed in 
the picture repeat steps 7 and 8 until it is eliminated. 
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MODEL 205, Early 

UHF Tuner 

I! TR•P 71 

beemeerour 

1.14-1 

INS 1,44 
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VIA 

In 48Z1 

RKLINE 
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TO ANTENNA 

RF AMP 
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PARTS LIST 
SYM. PART NO. DESCRIPTION 

CAPACITORS 

C4-4 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C4-5 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C4-9 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C4-10 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C5-2 23 065 510 Ceramic Disc., 510 mfd 1000V 10% GP 
C5-3 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C5-4 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C6-1 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C6-2 23 065 510 Ceramic Disc., 510 mfd 1000V 10% GP 
C6-3 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C7-1 23 064 640 Ceramic Disc., 1500 mid 1000V GMV 
C7-3 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C7-4 23 065 510 Ceramic Disc., 510 mfd 1000V 10% GP 
C7-5 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C7-6 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C8-1 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C8-2 23 065 510 Ceramic Disc., 510 mfd 1000V 10% GP 
C8-3 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C8-4 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C8-5 23 000 421 Ceramic, 1.5 mmfd 
C8-6 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C9-2 23 065 910 Ceramic Disc., .005 mfd 600V GMV 
C9-3 23 065 910 Ceramic Disc., .005 mid 600V GMV 
C9-4 23 064 640 Ceramic Disc., 1500 mfd 1000V GMV 
C10-1 23 000 110 Ceramic Tubular, 68 mmfd 500V 10% 
C10.2 23 065 910 Ceramic Disc., .005 mfd 600V GMV 
C11-1 23 001 670 Ceramic Tubular, 270 mmfd 500V 20% 
C11-2 23 000 740 Ceramic Tubular, 1000 mmfd 500V 20% 
C11-3 22 016 740 Molded Tubular, .047 mfd 200V 20% 
C11-4 23 064 600 Ceramic Disc., 470 mid 1000V GMV 
C11-5 21 000 671 Electrolytic, I mfd 50V 
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PART NO. 
22 017 240 
22 017 120 
22 016 740 
21 000 881 

o  t Cil- 5 
u_1000 

•1:04-

DESCRIPTION 
Molded Tubular, .047 mfd 400V 20% 
Molded Tubular, .0047 mfd 400V 20% 
Molded Tubular, .047 mfd 200V 20% 
Electrolytic, 50/20/40/20 mfd 
25/450/450/250V 

C13-2C 21 000 881 Electrolytic, 40/20/50/20 mfd 
450/250/25/450V 

C14-1 Ceramic Disc., 1500 mfd 1000V GMV 
C14-2B Electrolytic, 500/500/20 mfd 25/25/450V 
C14-3 Ceramic Disc., .01 mfd 600V GMV 
C14-4 Mica, 270 mmfd 500V 5% 
C14-5 20 004 000 Mica, 470 mmfd 500V 10% 
C14-7 23 061 170 Ceramic Disc., 33 mmfd 1000V 5% NPO 
C14-8 23 060 760 Ceramic Disc., 3 mmfd 1000V 10% NPO 
C14-9 26 000 141 Air Variable, 4-25 mmfd 
C14- 10B 21 000 881 Electrolytic, 20/500/500 mfd 450/25/25V 
C14-11 23 064 640 Ceramic Disc., 1500 mmfd 1000V GMV 
C14-15 23 065 920 Ceramic Disc., .01 mfd 600V GMV 
Cl5A-1 22 017 280 Molded Tubular, .1 mfd 400V 20% 
C15A-2 22 017 060 Molded Tubular, .0015 mfd 400V 20% 
Cl5B-2 23 060 840 Ceramic Disc., 24 mmfd 1000V 10% NPO 
Cl5B-3 21 000 672 Electrolytic, 2 mfd 450V 
Cl6A-1 23 065 920 Ceramic Disc., .01 mfd 600V GMV 
Cl6A-4 23 061 170 Ceramic Disc., 33 mmfd 1000V 5% NPO 
Cl6A-5 20 003 370 Mica, 150 mmfd 500V 10% 
C1613-1 23 065 920 Ceramic Disc., .01 mid 600V GMV 
C16B-2 22 017 160 Molded Tubular, .01 mfd 400V 20% 
Cl6B-3 22 017 580 Molded Tubular, .0022 mfd 600V 20% 
Cl6B-4 20 003 830 Mica, 100 mmfd 500V 10% 
C17-2 21 000 672 Electrolytic, 2 mfd 450V 
C17-3 23 065 920 Ceramic Disc., .01 mfd 600V GMV 
C17-4 23 065 930 Ceramic Disc., .02 mfd 600V GMV 
C17-5 23 065 920 Ceramic Disc., .01 mfd 600V GMV 

23 064 640 
21 000 881 
23 065 920 
20 001 370 

C34-5 
C34-6 
C35-1 
C35-2 
C36-1 
C36-2 
C36-3 
C36-4 
C36-5 

SYM. PART NO. DESCRIPTION 

C18-1 Silver Mica, 2000 mmfd 500V 2% 
C18-2 Silver Mica, 2000 mmfd 500V 2% 
Cl9A-1 Ceramic Disc., .01 mfd 600V GMV 
C19A-2 Ceramic Disc., 2 mmfd 1000V 5% NPO 
C19A-3 Molded Tubular, .22 mfd 200V 20% 
C19A-4 Ceramic Disc., .01 mfd 600V GMV 
C19A-5 Ceramic Disc., .01 mfd 600V GMV 
C19A-6 Ceramic Disc., .01 mfd 600V GMV 
C19A-7 Ceramic Disc., .01 mfd 600V GMV 
Cl9B-2 Ceramic Disc., 2 mmfd 1000V 5% NPO 
Cl9B-3 Ceramic Disc., .01 mfd 600V GMV 
C20A-1 Molded Tubular, .001 mfd 400V 10% 
C20A-2 Molded Tubular, .001 mfd 400V 10% 
C21A-1 Ceramic Disc., .01 mfd 600V GMV 
C21A-2 Ceramic Disc., .01 mfd 600V GMV 
C22-2 Ceramic Disc., 22 mmfd 1000V 5% NPO 
C22-3 Molded Tubular, 1 mfd 400V 20% 
C23-2A Electrolytic, 20/40/20/50 mfd 

450/450/250/25V 
C23-2 23 005 120 Ceramic Tubular, 100 mmfd 500V 5% 
C23-3A 21 000 881 Electrolytic, 20/50/20/40 mfd 

250/25/450/450V 
C23-4 Ceramic Disc., 5 mmfd 1000V 5% NPO 
C24A-1 Molded Tubular, .047 mfd 200V 20% 
C24A-2 Ceramic Disc., 18 mmfd 1000V 10% NPO 
C24A-3 Molded Tubular, 1 mfd 400V 20% 
C24B-1 Ceramic Disc., 10 mmfd 1000V 10% NPO 
C24B-2 Electrolytic, 2 mfd 450V 
C25A-1 Electrolytic, 4 mfd 450V 
C25B-1 Molded Tubular, 1 mfd 400V 20% 
C25B-2 Mica, 470 mfd 500V 10% 
C26A-1 Electrolytic, 4 mfd 450V 
C26B-1 Molded Tubular, .1 mfd 400V 20% 
C26B-2 Mica, 470 mmfd 500V 10% 
C27A-1 Electrolytic, 4 mfd 450V 
C27B-1 Molded Tubular, .1 mfd 400V 20% 
C27B-2 Mica, 470 mmfd 500V 10% 
C27B-2B Electrolytic, 500/20/500 mmfd 

25/450/25V 
C28A-1 Molded Tubular, .1 mfd 400V 20% 
C28A-2 Molded Tubular, .047 mfd 400V 20% 
C28A-3 Molded Tubular, .1 mfd 200V 20% 
C28B-1 Molded Tubular, .1 mfd 400V 20% 
C28B-2 Molded Tubular, .047 mfd 400V 20% 
C28B-3 Molded Tubular, .1 mfd 200V 20% 
C28C-1 Molded Tubular, .1 mfd 400V 20% 
C28C-2 Molded Tubular, .047 mfd 200V 20% 
C28C-3 Molded Tubular, .1 mfd 200V 20% 
C29A-1 Molded Tubular, .01 mfd 600V GMV 
C29A-2 Molded Tubular, .001 mfd 400V 20% 
C29A-3 Ceramic Tubular, 270 mmfd 500V 20% 
C29A-4 Ceramic Disc., .01 mmf 600V GMV 
C29B-1 Molded Tubular, .0033 mfd 400V 20% 
C29B-2 Molded Tubular, .47 mfd 200V 20% 
C29B-3 Molded Tubular, .22 mfd 2043V 20% 
C29B-4 Ceramic Disc., 1500 mfd 1000V GMV 
C29B-5 Molded Tubular, .1 mfd 400V 20% 
C29B-6 Ceramic Disc., 1500 mfd 1000V GMV 
C29B-7 Ceramic Disc., .005 mid 600V GMV 
C31A-1 Mica, 330 mmfd 500V 10% 
C31A-2 Molded Tubular, .01 mfd 400V 20% 
C31A-3 Ceramic Disc., .01 mfd 1000V GMV 
C31B-1 Molded Tubular, .1 mfd 400V 20% 
C31B-2 Molded Tubular, .047 mfd 400V 20% 
C32-4 Molded Tubular, .0068 mfd 600V 10% 
C32-5H Electrolytic, 20/20/20/100 mfd 

450/450/450/50V 
C32-6H 21 000 931 Electrolytic, 100/20/20/20 mfd 

50/450/450/450V 
C32-7 22 017 740 Molded Tubular, .047 mfd 600V 20% 
C32-8 22 017 820 Molded Tubular, .22 mfd 600V 20% 
C32-9 22 017 240 Molded Tubular, .047 mfd 400V 20% 
C32-10 22 017 780 Molded Tubular, .1 mfd 600V 20% 
C32-11 21 000 961 Electrolytic, 1000 mfd 15V NP 
C32-12 22 011 720 Molded Tubular, .033 mfd 400V 20% 
C32-13 22 017 580 Molded Tubular, .0022 mfd 600V 20% 
C32-14 22 017 540 Molded Tubular, .001 mfd 600V 20% 
C33-1 22 016 680 Molded Tubular, .015 mfd 200V 20% 
C33-2 22 016 620 Molded Tubular, .0047 mfd 200V 20% 
C33-3 23 000 631 Ceramic Disc., .0047 mfd 1.5 KV 20% 
C34-1 22 016 740 Molded Tubular, .047 mfd 200V 20% 
C34-2 20 012 520 Mica, 3900 mmfd 500V 5% 
C34-3 20 005 120 Mica, 510 mmfd 5110V 5% 
C34-4H 21 000 931 Electrolytic, 20/100/20/20 mid 

450/50/450/450V 
Mica, 270 mfd 500V 10% 
Molded Tubular, .0022 mfd 600V 20% 
Mica, 390 mmfd 500V 10% 
Molded Tubular, .22 mfd 600V 20% 
Molded Tubular, .047 mfd 600V 20% 
Molded Tubular, .047 mfd 600V 20% 
Molded Tubular, .22 mfd 600V 20% 
Mica, 200 mmfd 2 KV 10% 
Mica, 200 mmfd 2 KV 10% 

20 013 640 
20 013 640 
23 065 920 
23 061 050 
22 016 820 
23 065 920 
23 065 920 
23 065 920 
23 065 920 
23 061 050 
23 065 920 
22 008 040 
22 008 040 
23 065 920 
23 065 920 
23 061 130 
22 017 280 
21 000 881 

23 061 070 
22 017 240 
23 060 810 
22 017 280 
23 060 780 
21 000 672 
21 000 673 
22 017 280 
20 004 000 
21 000 673 
22 017 280 
20 004 000 
21 000 673 
22 017 280 
20 004 000 
21 000 871 

22 017 280 
22 017 240 
22 016 780 
22 017 280 
22 017 240 
22 016 780 
22 017 280 
22 017 240 
22 016 780 
23 065 920 
22 017 040 
23 001 670 
23 065 920 
22 017 100 
22 016 840 
22 016 820 
23 064 640 
22 017 280 
23 064 640 
23 065 910 
20 003 960 
22 017 160 
23 065 920 
22 017 280 
22 017 240 
22 008 640 
21 000 931 

20 003 440 
22 017 580 
20 003 480 
22 017 820 
22 017 740 
22 017 740 
22 017 820 
20 030 800 
20 030 800 

°John F. Rider 

SYM. PART NO. DESCRIPTION 

C36-6 22 017 820 Molded Tubular, .22 mfd 600V 20% 
C36-7 23 000 521 Ceramic Disc., 001 mfd 2 KV 10% 
C36-7G 21 000 921 Electrolytic, 30/30/30 mfd 50/50/50V 
C36-8G 21 000 921 Electrolytic, 30/30/30 mfd 50/50/50V 
C36-9G 21 000 921 Electrolytic, 30/30/30 mfd 50/50/50V 
C37-1 23 000 151 Ceramic, 1200 mmfd 15 KV 
C37-2 23 000 151 Ceramic, 1200 mmfd 15 KV 
C38-1 23 000 181 Ceramic, 1200 mmfd 15 KV 
C39-1 23 000 161 Ceramic, 2000 mmfd 30 KV 
C40-1 22 017 660 Molded Tubular, .01 mfd 600V 20% 
C40-19 21 000 901 Electrolytic, 200 mfd 250V 
C40-20 21 000 901 Electrolytic, 200 mfd 250V 
C41A-1 22 017 620 Molded Tubular, .0047 mfd 600V 20% 
C41A-2 20 005 170 Mica, 820 mmfd 500V 5% 
C41B-1 22 015 170 Molded Tubular, .012 mfd 600V 10% 
C41B-2 21 000 941 Electrolytic, 5 mfd 25V 
C41B-3 22 017 740 Molded Tubular, .047 mfd 600V 20% 
C41B-4 21 000 971 Electrolytic, 100 mfd 25V NP 
C41B-5 20 003 480 Mica, 390 mmfd 500V 10% 
C42A-1 22 015 170 Molded Tubular, .012 mfd 600V 10% 
C42A-2 22 017 660 Molded Tubular, .01 mfd 600V 20% 
C42A-3 22 017 660 Molded Tubular, .01 mfd 600V 20% 
C42A-4 22 017 660 Molded Tubular, .01 mfd 600V 20% 
C42A-5H 21 000 931 Electrolytic, 20/20/100/20 mfd 

450/450/50/450V 
C42A-7 20 001 900 Mica, 470 mfd 500V 20% 
C42B-1 22 015 170 Molded Tubular, .012 mfd 600V 10% 
C42B-2 21 000 941 Electrolytic, 5 mfd 25V 
C42B-3 22 017 740 Molded Tubular, .047 mfd 600V 20% 
C42B-5 20 003 480 Mica, 390 mmfd 500V 10% 
C42B-6 21 000 971 Electrolytic, 100 mfd 25V NP 
C43A-1 22 015 170 Molded Tubular, .012 mfd 600V 10% 
C43A-2 21 000 941 Electrolytic, 5 mfd 25V 
C43A-3 22 017 740 Molded Tubular, .047 mfd 600V 20% 
C43A-4 21 000 971 Electrolytic, 100 mfd 25V NP 
C43A-5 21 000 677 Electrolytic, 25 mfd 50V 
C43A-6 21 000 951 Electrolytic, 150 mfd 50V 
C43A-8 20 003 480 Mica, 390 mmfd 500V 10% 
C43B-1 22 014 540 Molded Paper, .001 mfd 400V 10% 
C43B-2 22 014 740 Molded Paper, .047 mfd 400V 10% 
C44-1D 21 000 911 Electrolytic, 40/80/40 mfd 250/450/250V 
C45-1F 21 000 891 Electrolytic, 60/44/10/ mid 

450/250/450/450V 
C45-2F 21 000 891 Electrolytic, 10/10/60/40 mfd 

450/450/450/250V 
C45-3M 23 000 511 Ceramic, .01 mfd 1400V 
C45-3F 21 000 891 Electrolytic, 10/60/40/10 mfd 

450/450/250/450V 
C45-4F 21 000 891 Electrolytic, 40/10/10/60 mfd 

250/450/450/450V 
C45-4M 23 000 511 Ceramic, .01 mfd 1400V 
C45-5 21 000 677 Electrolytic, 25 mfd 50V 
C46-2D 21 000 911 Electrolytic, 40/40/80 mfd 250/250/450V 
C46-4D 21 000 911 Electrolytic, 40/40/80 mfd 250/250/450V 

R4-1 
R4-2 
R4-3 
R4-4 
R4-5 
R4-6 
R5-1 
R5-2 
R5-3 
R6-1 
116-2 
R6-3 
116-4 
R6-5 
117-1 
R7-2 
R7-3 
R7-4 
I18-1 
R8-2 
R8-3 
R8-4 
R9-1 
R9-2 
R10-1 
R10-2 
R11-1 
R11-2 
R11-3 
R11-4 
R11-6 
R12-2 
R12-3 
R12-4 
R13-1 
R13-2 
R13-3 
R14-1 

30 331 230 
30 102 230 
30 620 130 
30 473 240 
30 103 250 
30 561 230 
30 620 130 
30 471 230 
30 103 250 
30 223 130 
30 223 130 
30 620 130 
30 273 130 
30 103 250 
30 183 130 
30 181 230 
30 103 250 
30 102 230 
30 392 130 
30 181 230 
30 123 240 
30 102 250 
30221 230 
30 102 230 
30 473 230 
30 102 230 
30 473 230 
30 000 061 
30 223 130 
30 223 130 
30 470 230 
30 821 230 
30 562 230 
30 224 230 
30 474 230 
30 331 240 
31 000 074 
30 472 130 

RESISTORS 

Carbon, 330 ohm 1/2 W 10% 
Carbon, 1K ohm 1/2 W 10% 
Carbon, 62 ohm 1/2 W 5% 
Carbon, 47K ohm 1W 10% 
Carbon, 10K ohm 2W 10% 
Carbon, 560 ohm 1/2 W 10% 
Carbon, 62 ohm 1/2 W 5% 
Carbon, 470 ohm 1/2 W 10% 
Carbon, 10K ohm 2W 10% 
Carbon, 22K ohm 1/2 W 5% 
Carbon, 22K ohm 1/2 W 5% 
Carbon, 62 ohm 1/2 W 5% 
Carbon, 27K ohm 1/2 W 5% 
Carbon, 10K ohm 2W 10% 
Carbon, 18K ohm 1/2 W 5% 
Carbon, 180 ohm 1/2 W 10% 
Carbon, 10K ohm 2W 10% 
Carbon, 1K ohm 1/2 W 10% 
Carbon, 3.9K ohm 1/2 W 5% 
Carbon, 180 ohm 1/2 W 10% 
Carbon, 12K ohm 1W 10% 
Carbon, 1K ohm 2W 10% 
Carbon, 220 ohm 1/2 W 10% 
Carbon, 1K ohm 1/2 W 10% 
Carbon, 47K ohm 1/2 W 10% 
Carbon, 1K ohm 1/2 W 10% 
Carbon, 47K ohm 34,w 10% 
Carbon, 1.2 ohm 1W 10% 
Carbon, 22K ohm 1/2 W 5% 
Carbon, 22K ohm 1/2 W 5% 
Carbon, 47 ohm 1/2 W 10% 
Carbon, 820 ohm 1/2 W 10% 
Carbon, 5.6K ohm 1/2 W 10% 
Carbon, 220 ohm 1,42W 10% 
Carbon, 470K ohm 1/2 W 10% 
Carbon, 330 ohm 1W 10% 
Wirewound, 1K ohm 5W 10% 
Carbon, 4.7K ohm 1/2 W 5% 



SYM. PART NO. DESCRIPTION 

R14-2 30 224 140 Carbon, 220K ohm 1W 5% 
R14-3 30 332 130 Carbon, 3.3K ohm 1/2 W 5% 
RI4-6 30 331 230 Carbon, 470 ohm 1/2 W 10% 
R14-7 30 221 240 Carbon, 220 ohm 1W 10% 
R14-12 30 103 230 Carbon, 10K ohm 1/2 W 10% 
RI4-13 30 273 230 Carbon, 27K ohm 1/2 W 10% 
RI4-14 30 682 150 Carbon, 6.8K ohm 2W 5% 
R14-15 30 682 150 Carbon, 6.8K ohm 2W 5% 
R14-16 30 272 140 Carbon, 2.7K ohm 1W 5% 
R14-17 30 222 240 Carbon, 2.2K ohm 1W 10% 
R14-18 30 332 130 Carbon, 3.3K ohm 1/2 W 5% 
R14-20 30 122 130 Carbon, 1.2K ohm 1/2 W 5% 
R15A-1 30 225 230 Carbon, 2.2 megohm %W 10% 
RISA-2 30 221 230 Carbon, 220 ohm 1/2 W 10% 
R15A-3 30 101 230 Carbon, 100 ohm 1/2 W 10% 
R15A-4 30 223 250 Carbon, 22K ohm 2W 10% 
R15A-5 30 223 230 Carbon, 22K ohm 1/2 W 10% 
R15B-1 30 394 230 Carbon, 390K ohm 1/4 W 10% 
R15B-2 30 685 230 Carbon, 6.8 megohm 1/2 W 10% 
R15B-3 30 333 140 Carbon, 33K ohm 1W 5% 
R15B-4 30 302 130 Carbon, 3K ohm 1/2 W 5% 
R16A-1 30 151 230 Carbon, 150 ohm 1/2 W 10% 
R16A-5 30 102 230 Carbon, IK ohm 1/2 W 10% 
R16A-6 30 183 230 Carbon, 18K ohm yei 10% 
R16B-1 30 000 751 Carbon, 100 megohm 1W 10% 
R1613-2 30 273 240 Carbon, 27K ohm 1W 10% 
RI6B-3 30 822 230 Carbon, 8.2K ohm 1/4 W 10% 
R17-1 30 221 230 Carbon, 220 ohm 1/2 W 10% 
R17-2 30 123 230 Carbon, 12K ohm 1/2 W 10% 
R17-3 30 224 230 Carbon, 22K ohm 1/2 W 10% 
RI74 30 222 230 Carbon, 2.2K ohm 1/2 W 10% 
R18-1 30 105 130 Carbon, 1 megohm 1/2 W 5% 
R18-3 30 105 130 Carbon, 1 megohm 1/2 W 5% 
R18-4 30 395 230 Carbon, 3.9 megohm %W 10% 
R18-6 30 000 061 Carbon, 1.2 ohm 1W 10% 
R18-7 30 153 230 Carbon, 15K ohm 1/2W 10% 
RI9A-1 30 102 230 Carbon, 1K ohm 1/2 W 10% 
RI9A-2 30 153 230 Carbon, 15K ohm 1/2 W 10% 
R19A-3 30 153 240 Carbon, 15K ohm 1W 10% 
R19A-4 30 273 250 Carbon, 27K ohm 2W 10% 
R19A-5 30 222 230 Carbon, 2.2K ohm 1/2 W 10% 
R19A-6 30 331 230 Carbon, 330 ohm %W 10% 
R19A-7 30 103 230 Carbon, 10K ohm 1/2 W 10% 
R19B-1 30 154 230 Carbon, 150K ohm 1/2 W 10% 
R19B-2 30 393 250 Carbon, 39K ohm 2W 10% 
R20A-1 30 103 230 Carbon, 10K ohm lAW 10% 
R20A-2 30 105 230 Carbon, 1 megohm 1/2 W 10% 
R20A-3 30 821 130 Carbon, 820 ohm 1/2 W 5% 
R20A-4 30 681 230 Carbon, 680 ohm 1/2 W 10% 
R20A-5 30 821 130 Carbon, 820 ohm %W 5% 
R21A-1 30 221 230 Carbon, 220 ohm 1/2 W 10% 
R2IA-2 30 222 230 Carbon, 2.2K ohm 1/2 W 10% 
R22-I 30 560 230 Carbon, 56 ohm 1/2 W 10% 
R22-2 30 101 230 Carbon, 100 ohm 1/2 W 10% 
R22-3 30 183 150 Carbon, 18K ohm 2W 5% 
R22-4 31 000 493 Wirewound, 3.3K ohm 5W 10% 
R23-1 30 101 230 Carbon, 100 ohm 1/2 W 10% 
R23-2 30 472 130 Carbon, 4.7K ohm 1/2 W 5% 
R23-3 30 472 130 Carbon, 4.7K ohm 1/2 W 5% 
R23-4 31 000 492 Wirewound, 5K ohm 5W 10% 
R24A-1 30 822 230 Carbon, 8.2K ohm 1/2 W 10% 
R24A-2 30 105 230 Carbon. 1 megohm 1/2 W 10% 
R24A-3 30 101 230 Carbon, 100 ohm V2W 10% 
R24A-5 30 472 140 Carbon, 4.7K ohm 1W 5% 
R24B-I 30 335 230 Carbon, 3.3 megohm 1/2 W 10% 
1124B-2 30 103 150 Carbon, 10K ohm 2W 5% 
R24B-3 30 394 230 Carbon, 390K ohm 1/2 W 10% 
R24B-4 30 622 130 Carbon, 6.2K ohm 1/4 W 5% 
R24A-1 30 103 130 Carbon, 10K ohm 1/2W 5% 
R25A-2 30 473 130 Carbon, 47K ohm 1/2 W 5% 
R25A-3 30 103 130 Carbon, 10K ohm 1/2W 5% 
R25A-5 30 681 230 Carbon, 680 ohm 1/4 W 10% 
R25A-6 30 103 150 Carbon, 10K ohm 2W 5% 
R25A-7 30 332 130 Carbon, 3.3K ohm 1/4 W 5% 
R25B-1 30 185 230 Carbon, 1.8 megohm 1/4 W 10% 
R25B-2 30 271 130 Carbon, 270 ohm 1/4 W 5% 
R25B-3 30 181 130 Carbon, 180 ohm 1/4 W 5% 
R26A-1 30 103 130 Carbon, 10K ohm 1/2 W 5% 
R26A-2 30 103 130 Carbon, 10K ohm 1/2 W 5% 
R26A-3 30 103 130 Carbon, 10K ohm 1/2 W 5% 
R26A-5 30 681 230 Carbon, 680 ohm 1/2W 10% 
R26A-6 30 103 150 Carbon, 10K ohm 2W 5% 
R26A-7 30 332 130 Carbon, 3.3K ohm 1/2 W 5% 
R26B-1 30 185 230 Carbon, 1.8 megohm 10% 
R26B-2 30 271 130 Carbon, 270 ohm I/2W 5% 
1126B-3 30 181 130 Carbon, 180 ohm 1/2 W 5% 
R27A-1 30 103 130 Carbon, 10K ohm mv 5% 
R27A-2 30 103 130 Carbon, 10K ohm 1/4 W 5% 
R27A-3 30 303 130 Carbon, 30K ohm 1/2 W 5% 
R27A4 30 103 150 Carbon, 10K ohm 2W 5% 
R27A-5 30 121 140 Carbon, 120 ohm 1W 5% 
R27A-6 30 820 130 Carbon, 82 ohm 1/2W 5% 
R27A-7 30 332 130 Carbon, 33K ohm V2W 
R27B-1 30 185 230 Carbon, 1.8 megohm 1/2 W 10% 

SYM. PART NO. DESCRIPTION 
R27B-2 30 271 130 Carbon, 270 ohm 1/2 W 5% 
R27B-3 30 181 130 Carbon, 180 ohm 1/2 W 5% 
R28A-1 30 153 230 Carbon, 15K ohm 1/2 W 10% 
R28A-2 30 472 150 Carbon, 4.7K ohm 2W 5% 
R28A-3 30 104 230 Carbon, 100K ohm 1/2 W 10% 
R28A-4 30 105 230 Carbon, 1 megohm 1/2 W 10% 
R28B-1 30 153 230 Carbon, 15K ohm 1/2 W 10% 
R28B-2 30 472 150 Carbon, 4.7K ohm 2W 5% 
R28B-3 30 104 230 Carbon, 100K ohm 1/2W 10% 
R28B-4 30 105 230 Carbon, 1 megohm 1/2 W 10% 
R28C-I 30 153 230 Carbon, 15K ohm 1/2 W 10% 
R28C-2 30 472 150 Carbon, 4.7K ohm 2W 5% 
R28C-3 30 104 230 Carbon, 100K ohm 1/2vi 10% 
R28C-4 30 105 230 Carbon, 1 megohm 1/2 W 10% 
R29A-1 30 823 230 Carbon, 82K ohm '4W 10% 
R29A-2 30 562 230 Carbon, 5.6K ohm I/2W 10% 
R29A-5 30 395 230 Carbon, 3.9 megohm 1/2 W 10% 
R29A-6 30 224 230 Carbon, 220K ohm 1/2 W 10% 
R29A-7 30 223 230 Carbon, 22K ohm 1/4 W 10% 
R29B-1 30 473 230 Carbon, 47K ohm 1/2 W 10% 
1129B-2 30 473 230 Carbon, 47K ohm 1/2 W 10% 
1129B-3 30 184 130 Carbon, 180K ohm 1/2 W 5% 
R29B-4 30 821 230 Carbon, 820 ohm 1/2 W 10% 
R29B-5 30 222 240 Carbon, 2.2K ohm 1W 10% 
R2913-6 30 564 130 Carbon, 560K ohm 1/2 W 5% 
R29B-7 30 475 130 Carbon, 4.7 megohm 1/2 W 5% 
R31A-1 30 274 230 Carbon, 270K ohm 1/2 W 10% 
R31A-2 30 225 230 Carbon, 2.2 megohm 1/2W 10% 
R31A-3 30 564 230 Carbon, 560K ohm 1/2 W 10% 
R31A-4 30 824 230 Carbon, 820K ohm 1/4 W 10% 
R31A-6 30 223 230 Carbon, 22K ohm 1/2 W 10% 
R31B-1 30 333 230 Carbon, 33K ohm 1/4 W 10% 
R31B-2 30 562 240 Carbon, 5.6K ohm IW 10% 
R31B-3 30 471 240 Carbon, 470 ohm 1/2 W 10% 
R31B-4 30 105 230 Carbon, 1 megohm 1/2W 10% 
R31B-5 30 473 230 Carbon, 47K ohm 1/2 W 10% 
R32-5 30 472 230 Carbon, 4.7K ohm 1,42W 10% 
R32-6 30 185 230 Carbon, 1.8 megohm 1/2 W 10% 
R32-7 30105 230 Carbon, 1 megohm 1,4W 10% 
1132-8 30 105 230 Carbon, 1 megohm 142W 10% 
R32-10 30 561 230 Carbon, 560 ohm 1/4 W 10% 
R32-12 30 223 130 Carbon, 22K ohm 1/2 W 5% 
R32-13 30 395 230 Carbon, 3.9 megohm 1/2W 10% 
R32-15 30 682 250 Carbon, 6.8K ohm 2W 10% 
1132-16 30 102 230 Carbon, 1K ohm 1/2 W 10% 
R32-17 30 102 230 Carbon, 1K ohm 1/2 W 10% 
R32-18 30 565 230 Carbon, 5.6 megohm I/2W 10% 
R33-1 30 104 130 Carbon, 100K ohm 1/2 W 5% 
R33-2 30 104 130 Carbon, 100K ohm 1/2 W 5% 
R33-3 30 273 240 Carbon, 27K ohm 1W 10% 
R33-4 30 475 230 Carbon, 4.7 megohm 1/2W 10% 
R33-5 30 474 230 Carbon, 470K ohm 1/2 W 10% 
1133-6 30 273 250 Carbon, 27K ohm 2W 10% 
R33-7 30 273 250 Carbon, 27K ohm 2W 10% 
R34-1 30 222 130 Carbon, 2.2K ohm 1/2 W 5% 
R34-2 30 682 130 Carbon, 6.8K ohm 1/2 W 5% 
R34-3 30 154 230 Carbon, 150K ohm 1/2 W 10% 
R34-4 30 822 230 Carbon, 8.2K ohm i,efei 10% 
R34-5 30 104 130 Carbon, 100K ohm 1/2 W 5% 
R34-7 30 822 130 Carbon, 8.2K ohm I/2W 5% 
1134-9 30 334 230 Carbon, 330K ohm 1/2 W 10% 
R34-10 30 684 230 Carbon, 680K ohm 1/2 W 10% 
R35-1 30 101 230 Carbon, 100 ohm 1/2 W 10% 
R35-2 30 680 230 Carbon, 68 ohm 1/2 W 10% 
R35-3 30 220 240 Carbon, 22 ohm 1W 10% 
R35-6 31 000 503 Wirewound, 8.2K 15W 
R36-1 30 472 230 Carbon, 4.7K ohm 1/2 W 10% 
R37-1 30 000 071 Carbon, 4.7 ohm 1/2 W 10% 
R37-3 33 000 071 40 megohms, High Voltage Type 10% 
R37-5 30 225 230 Carbon, 2.2 megohm 1/2 W 10% 
R38-1 30 000 091 Carbon, 2.2 ohm 1/2 W 10% 
R39-1 30 000 071 Carbon, 4.7 ohm 1/2 W 10% 
R4I A-1 30 104 230 Carbon, 100K ohm 1/2 W 10% 
R41A -2 30 124 250 Carbon, 120K ohm 2W 10% 
R41B-1 30 154 230 Carbon, 150K ohm 1/2 W 10% 
R41B-2 30 222 230 Carbon, 2.2K ohm 1/2 W 10% 
R41B-3 30 154 230 Carbon, 150K ohm 1/2 W 10% 
R41B-5 31 000 494 Wirewound. 27K ohm 4W 
R41 B.7 30 473 230 Carbon, 47K ohm 1/2 W 10% 
R42A-1 30 105 230 Carbon, I megohm 1/2 W 10% 
R42A-2 30 332 230 Carbon, 3.3K ohm 1/2v.7 10% 
R42A-3 30 393 230 Carbon, 39K ohm 1/2 W 10% 
R42A-7 30 102 230 Carbon. 1K ohm 1/2 W 10% 
R42A-8 30 473 230 Carbon, 47K ohm 1/2W 10% 
R42A-10 30 473 230 Carbon, 47K ohm iÁ2v.r 10% 
R42A•11 30 473 230 Carbon, 47K ohm 1/2 W 10% 
1342A-12 30 473 230 Carbon, 47K ohm I/2W 10% 
R42A-13 30 473 230 Carbon, 47K ohm 1/2 W 10% 
R42B-3 30 222 230 Carbon, 2.2K ohm 1/4 W 10% 
R42B-4 31 000 494 Wirewound, 27K ohm 4W 
R42B-5 31 000 494 Wirewound, 27K ohm 4W 
R43A-1 30 154 230 Carbon, 150K ohm 1/2 W 10% 
R43A-2 30 222 230 Carbon, 2.2K ohm 1/2W 10% 
R43A -4 30 561 230 Carbon, 560 ohm 1/2 W 10% 

SYM. PART NO. DESCRIPTION 
R4,313.1 30104230 Carbon, 100K ohm 1/2W 10% 
R43B-2 30 473 230 Carbon, 47K ohm 1/4 W 10% 
R43B-3 30 273 230 Carbon. 2.7K ohm 1/4 W 10% 
R44-5 31 000 492 Wirewound, 5K ohm 5W 
R44-6 31 000 493 Wirewound, 3.3K ohm 5W 
R44-7 30 123 240 Carbon, 12K ohm 1W 10% 
R44-10 30 123 230 Carbon, 12K ohm 1/4 W 10% 
R44-11 30 123 230 Carbon, 12K ohm 1/2W 10% 
R44-12 30 123 240 Carbon, 12K ohm 1W 10% 
R45-1 30 103 230 Carbon, 10K ohm 1/2 W 10% 
R45-2 30 224 250 Carbon, 220K ohm 2W 10% 
R45-4 31 000 451 Wirewound, 330 ohm 40W 
R45-6 31 000 497 Wirewound, 220 ohm 5W 10% 
R45-10 31 000 495 Wirewound, 330 ohm 5W 
R45-11 31 000 431 Wirewound, 2 ohm 20W 
R45-12 31 000 498 Wirewound, 10 ohm 10W 
R45-I3 31 000 499 Wirewound, 75 ohm 10W 10% 
R46-2 30 182 250 Carbon, 1.8K ohm 2W 10% 
R46-15 30 101 230 Carbon, 100 ohm 1/2 W 10% 
R46-16 30 680 230 Carbon, 68 ohm 1/2 W 10% 
R46-17 30 220 240 Carbon, 22 ohm 1W 10% 

TRANSFORMERS 

T4-I 12 000 851 Pli IF Trans. 
T4-2 12 000 861 Pix IF Trans. 
T5-1 12 000 871 Pi: IF Trans. 
T5-4 12 000 901 Pix IF Trans. 
T6-I 12 000 901 Pix IF Trans. 
T7-1 12 000 911 Pli IF Trans. 
T8-1 12 000 891 Pli IF Trans. 
T8-3 12 000 941 Sound IF Trans. 
T10-1 12 000 201 Ratio Detector Trans. 
T10-2 12 000 931 Sound IF Trans. 
T13-1 10 000 231 Audio Output Trans. 
T14.1 12 000 881 Pix IF Trans. 
T16A-1 12 000 921 Band Pass Amp. Trans. 
T17-1 12 000 951 Burst Amp. Plate Trans. 
T19A-1 16 001 221 Reactance Tube Plate Coil 
T19B-1 16 001 231 Crystal Ose Output Coil 
T21A-1 12 000 961 Quad. Amp. Trans. 
T32-1 12 000 971 Vertical Oscillator Trans. 
T32-2 12 000 981 Vertical Output Trans. 
T32-3 12 000 991 Vertical Isolation Trans. 
T36-2 12 001 001 Horiz. Output Trans. 
T41-1 16 001 311 Convergence Coil Asey. 
T45-1 10 000 581 Power Transformer 

CONTROLS 

P4-1 36 001 Ill Sound Level, 500 ohm 1/4W 
P12-2 36 001 071 Volume Cont. w/S., 500K ohm 

1/2 W Dual w/P12-3 
P12-3 36 001 071 Tone Control, 1 megohm 1/2 W Dual 

w/PI2-2 
P14-1 36 001 Ill Sound Rej., 500 ohm 1/2 W 
P14-2 36 001 141 Contrast, 500 ohm 1/4W Dual w/P14-3 
P14-3 36 001 141 Contrast, 3K ohm 1W Dual w/P14-2 
PI6A-1 36 001 131 Chroma, 500 ohm 1/4W Dual w/P44-1 
P18-1 36 001 091 Color Bal., 250K ohm 1/2 W 
P24-I 36 001 Ill I Gain, 500 ohm 1/4W 
P25-2 36 001 243 Green Gain, 10K ohm 1/4 W Dual w/P26-1 
P26-1 36 001 243 Blue Gain, 10K ohm 1/2 W Dual w/P25-1 
P29-1 36 001 091 AGC, 250K ohm 1/4 W 
P32-1 36 001 151 Vert. Hold, 1 megohm 1/4W Dual w/P34-I 
P32-2 36 001 245 Height, 2 megohm 1/2 W Dual w/P32-3 
P32-3 36 001 246 Vert. Lin., 5K ohm 2W Dual w/P32-2 
P34-1 36 001 151 Horiz. Hold, 5K ohm 114W Dual w/P32-I 
P34-2 36 001 091 Horiz. Drive, 250K ohm 1/4 W 
P36-I 36 000 931 Horiz. Cent., 40 ohm 4W 
P37-I 36 001 171 Focus, 7 megohm 
P37-2 36 001 262 H. V. Adj., 1.5 meg 1/2 W 
P41-1 36 001 201 Blue Horiz Tilt, 50K ohm 1W 
P41-2 36 001 241 Blue Vert Para, 2.5K ohm 1/2 W Dual 

w/P4I-3 
Blue Vert. Tilt, 100 ohm 1/2 W Dual 
w/P4I-2 

Blue Horiz. Para, 150 Kohm 1/2 W 
Green Horiz. Tilt, 50K ohm 1/2W Dual 

w/P43-I 
Red Horiz. Para, 150K ohm 1/2 W Dual 
w/P42-6 

Green Vert. Para, 2.5K ohm 1/2W Dual 
w/P42-5 

Green Vert. Tilt, 100 ohm 1/2 W Dual 
w/P42-4 

Green Horiz. Para, 150K ohm 1/2 W Dual 
w/P42-3 

Red Horiz. Tilt, 50K ohm 1W Dual 
w/P42-2 

Red Vert. Para, 2.5K 1/2W Dual w/P43-3 
Red Vert. Tilt, 100 ohm 1/2 W Dual 
w/P43-2 

Brightness, 7.5K ohm 2W Dual w/P16-1 
Blue Backgrd., 15K ohm 1/2W Dual 
w/P44-3 

P41-3 36 001 241 

P42-I 36 001 261 
P42-2 36 001 245 

P42-3 36 001 244 

P42-4 36 001 241 

P42-5 36 001 241 

P42-6 36 001 244 

P43-1 36 001 245 

P43-2 36 001 241 
P43-3 36 001 241 

P44-I 36 001 131 
P44-2 36 001 242 

SYM. PART NO. DESCRIPTION 

P44-3 36 001 242 Green Backgrd., 15K ohm 1/2 W Dual 
w/P44-2 

P44-4 36 001 212 Red Screen, 25K 2W WW 
P44-5 36 001 247 Blue Screen, 25K ohm, 2W WW Dual 

w/P44-6 
P44-6 36 001 247 Green Screen, 25K ohm, 2W WW Dual 

w/P44-5 
P45-I 36 001 248 Vert. Cent. Tandem, 20 ohm 2W CT. 
P45-2 36 001 211 Purity, 20 ohm 2W WW 
P45-3 36 001 241 Field Neutralizing 40 ohm 4W 

MISCELLANEOUS 

DL15-1 16 000 801 Delay Line 
F40-1 43 000 090 Fuse, % Amp. "Slo-Blo" 
F45-1 43 000 080 Fuse, 5 Amp. "Slo-Blo" 
L4-6 15 000 511 Filament Choke 
L5-5 15 000 511 Filament Choke 
L6-2 15 000 511 Filament Choke 
L7-2 15 000 511 Filament Choke 
L14-1 16 000 051 Peaking Coil-250 mh-Black 
L14-2 15 000 631 Coil, 4.5 MC Trap 
L14-3 16 000 524 Peaking Coil-36 mh-Green/Blue 
L14-4 16 000 051 Peaking Coil- -250 mh-Black 
L14-5 15 000 621 Burst Amp Take Off #1 
L14-6 15 000 621 Burst Amp Take Off #2 
USA-1 16 000 051 Peaking Coil-250 mh-Black 
L16A-1 16 000 211 Band Pass Amp. Outlet Coil 
L19A-1 16 000 521 Peaking Coil, 20 mh 
L22-1 15 000 611 Peaking Coil 
L22-2 15 000 531 Peaking Coil 
L23-I 15 000 601 Coil 
L24A-1 15 000 541 Peaking Coil, 1 mh -±15% 
L24A-2 15 000 541 Peaking Coil, 1 mh -± 15% 
L28A-1 16 000 051 Peaking Coil-250 mh-Black 
L28A-2 16 000 522 Peaking Coil-130 mh 
L28B-1 16 000 051 Peaking Coil-250 mh---Black 
L28B-2 16 000 522 Peaking Coil-130 mh 
L28C-1 16 000 051 Peaking Coil-250 mh-Black 
L28C-2 16 000 522 Peaking Coil-130 mh 
L34-1 16 000 Ill Horizontal Frequency Coil 
L-36-1 16 001 251 Linearity Coil 
136-2 16 000 271 Width Coil 
L36-3 16 001 321 Horizontal Isolation Inductor 
L36-4 16 001 331 Horizontal Isolation Inductor 
L36-5 16 001 241 Deflection Yoke 
L45-1 16 001 291 Filter Choke, .75 HY 750 MA 
L41B-1 16 001 341 Dynamic Convergence Inductor 
L41B-2 16 001 341 Dynamic Convergence Inductor 
L42B-1 16 001 341 Dynamic Convergence Inductor 
L42B-2 16 001 341 Dynamic Convergence Inductor 
L43A-1 16 001 341 Dynamic Convergence Inductor 
L43B-2 16 001 341 Dynamic Convergence Inductor 
L45-2 16 001 301 Filter Choke 4 HY 100 MA 
L45-3 16 001 281 Purifying Coil 
L45-4 16 001 261 Field Neutralizing Coil 
PC100 82 000 121 Vertical Integrator Couplate 
SW45-2 40 000 281 Top Interlock Switch 
SR45-1 62 000 051 Selenium Rectifier 
SR45-2 62 000 051 Selenium Rectifier 
Xl9B-1 63 000 061 3.579 MC Quartz Crystal 

44 001 081 H. V. Anode Connector 
04 004 351 CRT Socket & Cable Assembly 
47 000 081 Extension Shaft ( Focus Cont. H. V.) 
69 000 621 G.I. Tuner, VHF-UHF 
64 000 Ill Pilot Light Bulb 
46 003 411 Pilot Light Shield 
76 002 851 Mounting Hub-UHF Indicator Disc. 
80 000 321 Line Cord w/Connector 
80 000 691 Interlock Line Cord 
41 000 Ill Antenna Terminal 1-UHF 1-VHF 
19 000 221 Blue Beam Positioning Magnet 
46 003 321 CRT-Magnetic Shield 
76 003 151 Knob--Fine Tuning 
76 002 991 Knob-Channel Selector ( Yellow ) 
76 003 161 Knob-Channel Selector ( Beige) 
76 003 001 Knob-- On-Off Volume ( Yellow 
76 003 171 Knob-On-Off Volume ( Beige) 
81 000 431 CRT Weld Insulated 
76 003 141 Knob-Tone 
72 000 731 Removable Front Control Panel 
71 001 381 CRT Mask ( Chartreuse) 
71 001 382 CRT Mask ( Beige) 
72 000 201 Nameplate CBS-Columbia Logotype 

--360 
71 001 351 Cabinet Back Cover 
73 000 261 #1 Speaker 6 x 9 
73 000 271 #2 Speaker 6 x 9 
77 000 421 Safety Glass 
76 003 231 Knob - Rear -Chroma, Horiz. Hold 
76 003 241 Knob- -Rear -Hue, Contrast 
76 003 251 Knob-- Front Contrast. Vert. 

Hold, Hue, Brightness 
76 002 961 Dial Scale l'HF S
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SOUND ALIGNMENT 
INTERMEDIATE FREQUENCY: 

Video Carrier — 26.4 mc. 

Sound Carrier — 21.9 mc. 

Intercarrier Sound — 4.5 mc. 

U.H.F. Output — Channels 5 or 6. 

DEFLECTION: Electromagnetic. 

FOCUS: Magnetic (P. M.) 

ION TRAP: Single Permanent Magnet. 

HORIZONTAL SCANNING FREQ.: 15,750 c.p.s. 

VERTICAL SCANNING FREQ.: 60 c.p.s. 

FRAME FREQUENCY: 30 c.p.s 

SCANNING: Interlaced, 525 lines. 

SPEAKER: 12" Permanent Magnet. 

VOICE COIL IMPEDANCE: 3.2 ohms at 400 cycles. 

F-24CDMU 

(Mahogany) 

F-24CDBU 

(Blond) 

F-27COMU 

(Mahogany) 

F-27COBU 

(Blond) 

1. Connect crystal controlled 4.5 mc. 400 cycle amplitude 
modulated signal, modulated 30% or greater, between 
grid of video amplifier and chassis. 

2. Connect high side of scope through detector probe to 
the junction of R132 and C121 (picture tube cathode, pin 
11). Connect low side of scope to chassis. Adjust 4.5 
me. trap, L111, for minimum 400 cycle deflection on 
scope. 

3. Connect electronic voltmeter to lug 2 of ratio detector, 
V105, and adjust 4.5 mc. sound take-off ( L115) and bot-

tom of ratio detector transformer (T102) for peak read-
ing on voltmeter. Adjust the input to make this peak 
reading 4 volts. 

4. Adjust input to obtain 12 volts output. Transfer electronic 
voltmeter to junction of R135 and R136 (refer to Sche-
matic Wiring Diagram). Adjust top of T102 for zero 
balance on electronic voltmeter. 

5. Recheck steps 2, 3 and 4 above. 

6. Remove input signal, scope and electronic voltmeter. 

I. F. ALIGNMENT 

All lead connections from the signal marker generator and 
sweep generator must be shielded. Keep exposed ends and 
ground leads as short as possible (about one inch). Always 
locate the ground lead connections as close as possible to 
their respective "hot" leads in the television receiver chas-
sis. The sweep generator output, signal generator output, 
and contrast control must be kept low enough to prevent over-
loading the television receiver circuits. 

CAUTION: One side of the chassis is connected to the power 
line. Therefore, test equipment should not be 
connected to the receiver unless an isolation 
transformer is used between the power line and 
the receiver. DO NOT GROUND THE RECEIVER 
CHASSIS UNLESS AN ISOLATION TRANSFORMER 
IS USED. 

2. Connect low side of scope lead to chassis and the 
high side of lead to the 6.3 volt filament circuit. 
This will provide a signal with a peak to peak voltage 
of 17.6 volts. 

3. Adjust scope vertical gain control until the distance 
between the two horizontal lines equals one-half the 
peak to peak amplitude of the 60 cycle sine wave. 
Leave the vertical gain in this position until the 
sweep generator attenuator has been set in step"K 

b. Set channel selector knob to unused channel. Set fine 
tuning control and contrast control to maximum counter-
clockwise position. Set noise gate to maximum 
counter- clockwise position. Set Local-Distance 
switch to " Local" position. 

c• Remove RF amplifier tube (V1) from socket on VHF 
tuner. 

d. Lift the shield of the Oscillator-Mixer tube V2 suffi-
ciently to clear the socket ground clips. Connect the 
high side of lead from sweep signal generator to the 
ungrounded tube shield and the ground side of generator 
lead to the tuner chassis. Keep leads as short as pos-
sible (about 1 inch). 

e. Connect center tap of -4.5 volt variable bias supply to 
pin #1 of AGC amplifier (refer to sketch of "Variable 

To Check I.F. Alignment Ion Oscilloscope) 

Equipment: Sweep Generator, Marker Frequency Generator, 
Oscilloscope, VTVM (electronic voltmeter), Variable Bias 
Control Assembly with 4 1/2 volt battery. 

a. Set up vertical gain control on scope to read approxi-
mately 8.8 volts peak to peak between arbitrary refer-
ence lines. This can readily be done as follows: 

1. Draw two horizontal lines spaced approximately 3" 
apart (depending on size of tube). 

Bias Control Assembly"). Connect high side lead of 
VTVM to the junction of C115, R107 and R110. Connect 
the common lead to the chassis. Adjust bias control to 
obtain - 3v. DC reading on the meter. 

f. Set generator to sweep from 20 mc. to 32 mc. 

g. Transfer high side of scope lead to top of R116. Adjust 
the output of the sweep generator to obtain curve on 
scope of approximately 10 volts peak to peak. (Exces-
sive input will overload the circuit and cause distortion 
in the wave form Check for possible overload by tem-
porarily increasing and decreasing the signal input level 
and noting any change Ln the wave form. Be sure to keep 
the input level below the overload point, indicated by a 
flattening of the peak). 

h. Set the marker generator to the various frequencies 
given (20.8 mc, 21.9 mc, etc.) and compare their relative 
position with those shown on the Nominal Response 
Curve. (Be sure to keep the marker at the minimum 
usable amplitude. Excessive signal will distort wave 
shape.) Slight deviation in shape from the nominal res-
ponse curve is permissable, but if any great deviation 
is noted, it will be necessary to re-align the IF amplifier 
as in section 2. (NOTE: The response curve may vary 
with the type of sweep equipment used. Such variations 
due to equipment can be checked by comparing the resul-
tant curve with that observed on a known good chassis.) 
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CHASSIS 412 412-1 416 416-1 

20.8 

I. F. ALIGNMENT (Coed) 

21.9 

22.9 

M 
3. 7 

27.9 

26.4 

25.5 

50% 

24.4 

NOMINAL OVERALL I. F. RESPONSE CURVE 

NOTE: Response as Seen by Means of Sweep Generator 

To pin 1 of AGC amplifier tube 

To minus (-) of 4 1/2 v. Battery -4' 

Clip to chassis 

To plus (+) of 4 1/2 v. Battery 

VARIABLE BIAS CONTROL ASSEMBLY 

5000 Ohm Control only, Part No. 14-1Z60 

I.F. Alignment Procedure (Using Signal Generator and VTVM) 

equipment: Signal (Marker) Generator, VTVM (electronic 
voltmeter, 1000 mmf. capacitor, Swamping Network (see step 
"o"), Variable Bias Control Assembly with 4 1/2 volt battery. 

a. Set channel selector switch to an unoccupied channel and 
the fine tuning control to the maximum counter-clock-
wise position. A channel in the upper band (channels 7 
to 13) will allow easier adjustment of L10 in step "o". 

b. Set contrast control to the maximum counter-clockwise 
position. Set noise gate to the maximum counter-clock-
wise position. Set Local Distance switch to " Local" 
position. 

c. Remove RF amplifier tube (V1) from socket on VHF 
tuner. 

d. Connect center tap of -4.5 volt Variable Bias Supply to 
pin #1 of AGC amplifier (see sketch of "Variable Bias 
Control Assembly"). Connect high side lead of VTVM 
to the junction of C115, R107 and R110; connect the com-
mon lead to the chassis. Adjust the bias control for 
meter reading of -3.5 volt DC. 

e. Connect high side of lead from signal (marker) generator 
through a 1000 mid. capacitor to TP-2 (wire protruding 
from top of tuner through the insulating grommet next 
to L10). Connect the ground lead to the RF tuner case. 

f. Traasfer high side lead of VTVM to top of detector load 
resistor, R116. 

g. Set signal (Marker) generator to 24.4 mc and set at-
tenuator of signal generator to produce a meter deflec-
tion of approximately -2 volts DC. Adjust top of T101 
for maximum DC meter reading. (Be sure sweep gen-
erator is off.) Readjust output from signal generator if 
necessary to keep meter deflection at -2 volts DC maxi-

h. Set signal generator to 22.9 mc and adjust top of L103 
for maximum DC meter indication. Limit meter de-
flection to approximately -2 volts DC maximum by ad-
justing output attenuator on generator. 

1. Set signal generator to 21.9 mc and adjust bottom of 
L103 for minimum DC meter deflection. Input should 
be high enough to permit a definite null to be observed 
on meter. (If necessary, IF bias may be reduced for 
this step.) 

j. Repeat steps " h" and " 1". Reset bias to - 3.5 volts if 
necessary. 

k. Reset IF bias at - 3.5v. Set generator to 25.5 mc and 
adjust top of L102 for maximum meter deflection. Limit 
meter reading to approximately -2 volts DC maximum 
by adjusting output attenuator on generator. 

1. Reset signal generator to 24.4 mc. Adjust top of L101 
for maximum meter deflection. Limit meter reading 
to approximately - 2 volts DC maximum by adjusting 
output attenuator on generator. 

m. Reset signal generator to 27.9 mc and adjust the bottom 
of L101 for minimum DC meter deflection. Signal gen-
erator output must be sufficient to produce a definite 
null. (If necessary IF bias may be reduced for this 
step). 

n. Repeat steps " 1" and "m". If bias has been reduced 
below -3.5 volts, reset to - 3.5 volts for step " 1". 

o. Transfer high side of signal generator lead to TP-1. 
Set signal generator to 25.5 mc. Set IF bias to - 3.5 
volts. Connect the Swamping Network (a 1000 ohm re-
sistor in series with a 1000 mmf capacitor) across 
L101 making connections to the two lugs on the coil form 
closest to the chassis. Adjust LIO for a maximum 
meter reading. I-F bias may be reduced if necessary 
to obtain a usable deflection. Remove Swamping Network. 

p. Disconnect alignment equipment. 

VHF TUNER OSCILLATOR ADJUSTMENT 

Oscillator Adjustment (One for each Channel) 

CHASSIS FRONT VIEW 

A turret type VHF tuner is used on this receiver, and there 
is an oscillator adjustment for each channel. When the re-
ceiver is installed, the oscillator should be adjusted for 
each channel on which a station is operating in the area. 
Set the Channel Switch to the channel that is to be adjusted. 
Turn the Fine Tuning control to the center of its range. 
The oscillator trimmer screw is directly to the right of the 
tuner shaft, and is accessible through a hole in the front of 
the chassis after the two VHF tuning knobs have been re-
moved. Use a non-metallic screw driver and adjust the 
oscillator trimmer screw until the proper tuning point is in 
the center of the Fine Tuning range. 

C3okui F. Rider 
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CHASSIS 412, 412-1, 416, 416-1 

ALIGNMENT NOTES: 

UHF ALIGNMENT 
Resistor Matching Network for I.F. Alignment 

CAUTION: This UHF converter unit is used with a VHF 
receiver that has one side of the chassis connected to the 
power line. DO NOT CONNECT TEST EQUIPMENT TO 
ANY PART OF THE RECEIVER OR GROUND THE CHASSIS 
UNLESS AN ISOLATION TRANSFORMER IS USED BE-
TWEEN THE POWER LINE AND RECEIVER. 

1. Remove the UHF Converter from the VHF receiver 
chassis. 

2. In order that the converter will operate with the tuning 
shaft in maximum CCW position, it will be necessary to 
disengage the function switch shaft from the linkage 
which operates it and manually set the switch to the 
UHF position. To accomplish this, loosen the two set-
screws which secure the arm and hub assembly to the 
shaft. Turn the switch clockwise to the UHF position 
and leave it in this position while aligning. 

3. Connect the output leads of the UHF converter to the 
R. F. input terminals of the VHF Tuner. 

4. Reconnect the Bi- and filament leads of the tuner to the 
same points on the VHF receiver from which they were 
disconnected. Connect UHF Converter chassis to B-
(VHF receiver chassis). 

5. Keep all leads as short as possible. One suggested way 
of doing this is to mount the UHF converter at right 
angles to the TV chassis with one mounting screw. 
Most of the leads on the UHF converter will then be of 
sufficient length that no additional length will need to be 
added. 

6. Set VHF Tuner to Channel 6. 

7. Alignment should be followed in the order shown. 

IF ALIGNMENT 

1. Connect an electronic voltmeter or an oscilloscope 
across the second detector load resistor. 

2. Turn on the power. 

3. Apply an 82 mc. signal (amplitude modulated if a scope 
is used) to the crystal terminal (B) at the junction of 
C13 and L9 through the resistor network shown in Sketch 
A. 

* CW = Clockwise 
CCW = Counter- clockwise 

SHIELDED 
CABLE TO 
50 011N 
GENERATOR 
OUT PUT 

50 ONN 

LEAD LENGTHS SHOULD BE DEPT TO 

AN ABSOLUTE MINIMUM 

SKETCH A-12 

 p, TO CONvERTER 
CHASSIS 

4. Adjust plate coil (Ti) and grid coil (T2) for maximum 
indication on the electronic voltmeter or scope. 

5. Disconnect the resistor network from the crystal termi-
nal. 

OSCILLATOR ALIGNMENT: 

1. With the electronic voltmeter or scope connected across 
the second detector load resistor, apply a 460 mc. sig-
nal (amplitude modulated if a scope is used) to the UHF 
antenna terminals through the resistor network shown 
in Sketch B. 

Resistor Matching Network for Osc. & R.F. Alignment 

GENERATOR 
OUTPUT TERMNALS 

( 50 ohrns) 50 ohms 

120:1 
CARBON 
RESISTORS 

150ft 

NOTE- Lead length should be kept LO an CLOSON1113 MITIPTUPN, 
by comectng network drectly to generator termnals 

OUTPUT 
300 ohms 

TRANSMISSION LINE 
TO ANT 
TERM 

SKETCH B-12 

2. With the tuner shaft at maximum CCW* position, adjust 
the oscillator trimmer C6 for peak reading on the elec-
tronic voltmeter or maximum indication on the scope 
(oscillator frequency is set to 84 mc. below the carrier 
frequency). 

3. Set the signal generator to 904 mc. 

4. Rotate the tuner shaft to the maximum CW position and 
adjust the oscillator end inductor L4 up or down for 
maximum reading on the voltmeter. 

5. Open the ground connection on L10 and connect an 0-10 
ma. D.C. meter between the open end of the crystal re-
turn choke L10 and ground. 

UHF ALIGNMENT (Confd) 

6. Adjust the oscillator coupling coil L11 for maximum 
crystal current when the tuner shaft is rotated to the 
maximum CW position. When operating at normal line 
voltage ( 117 volts, 60 cycles), the maximum current 
should not exceed 5 ma. at any setting of the tuner shaft. 
When operating at low line voltage ( 105 volts, 60 cycles), 
the minimum crystal current must not be less than 0.3 
ma. at any setting of the tuner shaft. 

7. Repeat steps 1 through 4 until maximum reading is 
obtained. 

R-F CIRCUIT ALIGNMENT 

1. With the electronic voltmeter or scope connected across 
the second detector load resistor of the VHF receiver, 
apply a 460 mc. signal (amplitude modulated if a scope 
is used) to the UHF antenna terminals through the 
resistor network shown in Sketch B. 

2. With the tuner shaft at the maximum CCW position, ad-
just the antenna trimmer C4 for maximum meter read-
ing or for maximum scope indication. 

3. Reset signal generator to 904 mc. 

4. Rotate the tuner shaft to maximum CW position. Adjust 
the antenna end inductor L3 by forming larger or smaller 

-eumellr" 

64F4 

CRI 

ARMS HUB ASS'Y 

.'111 • 

UHF ANT.  

TERMINALS TUBE HEATER 
LEAD(BLLE VAC 

Be-LEAD (RED)  
10+250V. 

TOP VIEW- UHF Converter 

ANT TRIMeR (C 4 ) 

ADJUST 460MG 

I-F INPUT COIL 

ADJUST 132 MC. 

loop until maximum reading on the meter (or scope) is 
obtained. 

5. Repeat steps 1 through 4 until maximum reading is 
obtained. 

6. Turn the power switch to the "OFF" position. 

7. Disconnect the generator, the electronic voltmeter or 
scope, and the resistor network. Disconnect the 0-10 
ma. meter, and solder the open lead of L10 to the 
chassis. 

8. Re-engage the toggle coupling in the pin on the arm and 
hub assembly and tighten the set-screws that secure the 
collar to the switch shaft. 

9. The Function Switch should be checked for proper oper-
ation under conditions of customer use. At full CCW 
rotation of the tuner shaft, all VHF position contacts 
must be fully and firmly made and all UHF position con-
tacts must be fully broken. All UHF position contacts 
must be fully and firmly made and all VHF position con-
tacts must be fully broken, when the tuner shaft is 7 1/20 
or more from full CCW, as tuner shaft is rotated in a 
clockwise direction. 

10. Replace the UHF Converter on the VHF receiver chassis. 

If OUTPUT TRANS. 
ADJUST 132MC 

SWITCH OSC TRIMMER (C113) 

LINKAGE ADJUST 460 MC 

OSC END INDUCTOR 
ADJUST 904 MC 

ANT END INDUCTOR 

ADJUS'T. 904 MC 

BOTTOM VIEW- UHF Converter 
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SCHEMATIC REPLACEMENT PARTS LIST 
CHASSIS 412, 412-1, 416 & 416-1 

SCHEMATIC REPLACEMENT PARTS LIST 
CHASSIS 412, 412-1, 416 & 416-1 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

C101 156201-1 Capacitor, 470 mmf., 2 kv. , disc ceramic C171 39001-17 Capacitor, . 05 mfd., 600 v., paper 

C102 156201-1 Capacitor, 470 mmf., 2 kv., disc ceramic C172 39001-19 Capacitor, 0.1 mid., 600 v., paper 

C103 137499-37 Capacitor, 110 mmf., 10%, 500 v., mica C173 156054 Capacitor, 10 mfd., 10 v., electrolytic 

(Phrt of L101) C174 39001-19 Capacitor, 0.1 mfd., 600 v., paper 

C104 156201-3 Capacitor, 470 mmf., 500 v., disc ceramic C175 39001-13 Capacitor, .01 mid., 600 v., paper 

C105 144675-28 Capacitor, . 001 mfd., 500 v., disc ceramic C176 137727-134 Capacitor, 75 rnmf., 10%, 500 v., ceramic 

C106 144675-28 Capacitor, . 001 mfd., 500 v., disc ceramic Cl?? 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic 

C107 144675-28 Capacitor, . 001 mfd., 500 v., disc ceramic C178 137727-126 Capacitor, 33 mmf., 500 v., ceramic 

C108 137499-33 Capacitor, 68 rind., 10%, 500 v., mica 
(Part of L104) 

C179 151109-1 Capacitor, 500 mmf., 20 kv. , ceramic 
(Used on 416, 416-1Chassis only) 

C109 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R101 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 

C110 39001-19 Capacitor, . 1 mfd., 600 v., paper R102 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 

C111 156201-4 Capacitor, . 0012 mfd., 600 v., disc ceramic R103 39374-17 Resistor, 220 ohm, 10%, 1/2 w. 

C112 137727-135 Capacitor, 10 mmf., 500 v., ceramic R104 39374-15 Resistor, 150 ohm, 10%, 1/2 w. 

C113 137727-103 Capacitor, 5 mmf., 500 v., ceramic R105 Part of L104 Resistor, 3900 ohm, 5%, 1/2 w. 

C114 39001-19 Capacitor, . 1 mfd., 600 v., paper 9106 39374-9 Resistor, 47 ohm, 10%, 1/2 w. 

C115 154157-1 Capacitor, . 5 mfd.; - 10% + 40%, 25 v., paper 9107 39374-36 Resistor, 8200 ohm, 10%, 1/2 w. 

C116 39001-19 Capacitor, . 1 mfd., 600 v., paper R108 39375-73 Resistor, 10,000 ohm, 5%, 1/2 w. 

C117 156201-2 Capacitor, . 001 mfd., 2 kv. , disc ceramic R109 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. 

C118 154100-4 Capacitor, 2.2 mmf., 500 v., ceramic R110 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. 

C119 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R111 39374-11 Resistor, 68 ohm, 10%, 1/2 w. 

C120 137727-126 Capacitor, 33 mmf., 500 v., ceramic R112 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. 

C121 39001-19 Capacitor, . 1 mfd., 600 v., paper 9113 39375-75 Resistor, 12,000 ohm, 5%, 1/2 w. 

C122 137727-133 Capacitor, 68 mmf., 10%, 500 v., ceramic R114 39374-15 Resistor, 150 ohm, 10%, 1/2 w. 

CI23 144675-6 Capacitor, . 004 mfd., 500 v. Section R115 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. }Two 
Capacitor, . 004 mfd., 500 v. Disc Ceramic R116 39375-67 Resistor, 5600 ohm, 5%, 1/2 w. 

C124 Part of T102 Capacitor, 10 mmf. R117 39374-33 Resistor, 47,000 ohm, 10%, 1/2 w. 

C125 Part of T102 Capacitor, 100 mmf. 9118 39374-41 Resistor, 22,000 ohm, 10%, 1/2 w. 

C126 154103-1 Capacitor, 5 mfd., 50 v., electrolytic R119 39374-61 Resistor, 1 megohm, 10%, 1/2 w. 

C127 137727-129 Capacitor, 330 mmf., 500 v., ceramic R120 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. 

C128 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R121 39374-48 Resistor, 82,000 ohm, 10%, 1/2 w. 

C129 144675-28 Capacitor, . 001 mfd., 500 v., disc ceramic 9122 39374-48 Resistor, 82,000 ohm, 10%, 1/2 w. 

C130 39001-19 Capacitor, . 1 mfd., 600 v., paper R123 39374-56 Resistor, 390,000 ohm, 10%, 1/2 w. 

C131 39477-7 Capacitor, . 01 mfd., 600 v., molded paper R124 39374-61 Resistor, 1 megohm, 10%, 1/2 w. 

C132 39001-17 Capacitor, . 05 mfd., 600 v., paper R125A 156331-1 Control, Volume (1 megohm) 1 AssemblY 
C133 39477-5 Capacitor, . 0047 mfd., 600 v., molded paper R125B Control, Contrast ( 1000 ohm) 

C134 39477-5 Capacitor, . 0047 mfd., 600 v., molded paper R126 Part of L110 Resistor, 8200 ohm, 10%, 1/2 w. 

C135 39478-7 Capacitor, . 01 mfd., 10%, 600 v., molded R127 Part of L113 Resistor, 6800 ohm, 10%, 1/2 w. 

paper R128 39375-365 Resistor, 6800 ohm, 5%, 2 w. 

C136 39001-78 Capacitor, . 006 mfd., 600 v., paper 9129 39374-13 Resistor, 100 ohm, 10%, 1/2 w. 

C137 39477-11 Capacitor, . 047 mfd., 600 v., molded paper R130 39374-131 Resistor, 33,000 ohm, 10%, 1 w. 

C138 39477-11 Capacitor, . 047 mfd., 600 v., molded paper 9131 39374-36 Resistor, 8200 ohm, 10%, 1/2 w. 

C139 39001-5 Capacitor, . 0005 mfd., 600 v., paper R132 39374-49 Resistor, 100,000 ohm, 10%, 1/2 w. 

C140A 155910-1 Capacitor, 10 mfd., 10%, 300 v. R133 38374-15 Resistor, 150 ohm, 10%, 1/2 w. 

C140B 
C140C 

Capacitor, 200 mfd., 10%, 150 v. 
Capacitor, 30 mfd., 10%, 150 v. 

ti Electrol y c 9135 
9134 39374-29 

39374-18 
Resistor, 2200 ohm, 10%, 1/2 w. 
Resistor, 270,000 ohm, 10%, 1/2 w. 

C140D Capacitor, 200 mfd., 10%, 150 v. R136 39374-43 Resistor, 33,000 ohm, 10%, 1/2 w. 

C141 144675-2 Capacitor, . 005 mfd., 500 v. ' disc ceramic 9137 39375-73 Resistor, 10,000 ohm, 5%, 1/2 w. 

C142 156021-1 Capacitor, 20 mfd., 10%, 600 v., electrolytic R138 39375-73 Resistor, 10,000 ohm, 5%, 1/2 w. 

C143 154104-1 Capacitor, 10 mfd., 50 v., electrolytic 9139 155352-1 
.39374-36 

Control, Brightness (5 megohm) 

C144 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R140 Resistor, 8290 ohm, 10%, 1/2 w. 

C145 39001-13 Capacitor, . 01 mfd., 600 v., paper 9141 39374-22 Resistor, 560 ohm, 10%, 1/2 w. 

C146 39001-82 Capacitor, . 03 mfd., 600 v., paper R142 156332-1 Control, Noise Gate ( 10 megohm) 

C147 39001-14 Capacitor, . 015 mfd., 600 v., paper R143 39374-56 Resistor, 390,000 ohm, 10%, 1/2 w. 

C148 155911-1 Capacitor, 200 mfd., 10%, 150 v., electrolytic R144 39374-56 Resistor, 390,000 ohm, 10%, 1/2 w. 

C149A 155426-1 Capacitor, 200 mfd., 150 v. 1 R145 39374-67 Resistor, 1.8 megohm, 10%, 1/2 w. 

C149B Capacitor, 5 mfd., 150 v. j Electrolytic R146 39374-63 Resistor, 1.2 megohm, 10%, 1/2 w. 

C150 137727-132 Capacitor, 1000 mmf., 500 v., ceramic 9147 39374-49 Resistor, 100,000 ohm, 10%, 1/2 w. 

C151 137727-132 Capacitor, 1000 mmf., 500 v., ceramic 9148 39374-31 Resistor, 3300 ohm, 10%, 1/2 w. 

C152 39478-114 Capacitor, . 0033 mfd., 10%, 1000 v., R149 39374-31 Resistor, 3300 ohm, 10%, 1/2 w. 

molded paper 9150 39374-30 Resistor, 2700 ohm, 10%, 1/2 w. 

C153 146434-16 Capacitor, . 006 mfd., 10%, 600 v., paper R151 39374-41 Resistor, 22,000 ohm, 10%, 1/2 w. 

C154 39001-82 Capacitor, . 03 mfd., 600 v., paper R152 156334-1 Control, Detector Level (5 megohm) 

C155 39001-76 Capacitor, . 003 mfd., 600 v., paper 9153 39374-37 Resistor, 10,000, 10%, 1/2 w. 

C156 137727-134 Capacitor, 75 mmf., 10%, 500 v., ceramic 9154 155610-1 Control, Vertical Hold (1 megohm) 

C157 39001-14 Capacitor, . 015 mfd., 600 v., paper R155 39374-53 Resistor, 220,000 ohm, 10%, 1/2 w. 

C158 137499-30 Capacitor, 3900 mmf., 10%, 500 v., mica R156 154086-1 Control, Height (5 megohm) 

C159 137499-34 Capacitor, 560 mmf., 10%, 500 v., mica 9157 39374-35 Resistor, 6800 ohm, 10%, 1/2 w. 

C160 137499-32 Capacitor, 680 mmf., 10%, 500 v., mica 9158 39374-60 Resistor, 820,000 ohm, 10%, 1/2 w. 

C161 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R159 155519-1 Control, Vertical Linearity (750 ohm) 

C162 39001-19 Capacitor, 0.1 mfd., 600 v., paper R160 39374-117 Resistor, 2200 ohm, 10%, 1 w. 

C163 156569-1 Capacitor, 120 mmf., 10%, 5 kv., disc R161 156447 Control, Vertical Linearity ( 1000 ohm) 

ceramic 9162 39374-27 Resistor, 1500 ohm, 10%, 1/2 w. 

. C164 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic 9163 155389-1 Control, Tone (250,000 ohm) 

C166 Part of L118 Capacitor, . 1 mfd., 5%, 200 v., paper 9164 39374-43 Resistor, 33,000 ohm, 10%, 1/2 w. 

C167 Part of L116 Capacitor, 120 mmf., 10%, 3 kv. , disc 
ceramic 

R165 39303-9 Resistor, 1.2 ohm, 10%, 1/2 w. (On 412-1 & 
416-1 Chassis) 

C168 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R166 39303-9 Resistor, 1.2 ohm, 10%, 1/2 w. (On 412 gt 416 

C169 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic Chassis) 

C170 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R167 156540 Resistor, 7.5 ohm, 10%, 7.5 w., wire wound 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

R168 39374-49 Resistor, 100,000 ohm, 10%, 1/2 w. L103 155348 Coil, 2nd. L F. ( 2.4-4.5 microhenries) 

R169 39374-49 Resistor, 100,000 ohm, 10%, 1/2 w. L104 156361 Coil, R. F. Choke (70 microhenries) 

R170 39374-41 Resistor, 22,000 ohm, 10%, 1/2 w. L105 156362 Coil, R. F. Choke (5 microhenries) 

R171 39374-135 Resistor, 68,000 ohm, 10%, 1 w. L106 154376 Coil, Diode Choke ( 15.5 microhenries) 

R172 39374-77 Resistor, 4.7 megohm, 10%, 1/2 w. L107 156714 Coil, Video Peaking (90 microhenries) 

R173 39374-77 Resistor, 4.7 megohm, 10%, 1/2 w. L108 154184 Coil, Video Peaking (335 microhenries) 

9174 39374-135 Resistor, 68,000 ohm, 10%, 1 w. L109 155256 Coil, Choke R. F. Filament( . 576 microhenries) 

R175 39374-26 Resistor, 1200 ohm, 10%, 1/2 w. L110 154194 Coil, Video Peaking (414 microhenries) 

9176 39374-34 Resistor, 5600 ohm, 10%, 1/2 w. L111 155446 Coil, 4.5 MC Trap ( 27-57 microhenries) 

R.177 39374-33 Resistor, 4700 ohm, 10%, 1/2 w. L112 156618 Coil, Video Peaking ( 117 microhenries) 

R178 39374-46 Resistor, 56,000 ohm, 10%, 1/2 w. L113 154206 Coil, Video Peaking ( 106 microhenries) 

R179 155511-1 Control, Horizontal Hold ( 170,000 ohm) LI14 156619 Coil, Video Peaking (240 microhenries) 

R180 39374-39 Resistor, 15,000 ohm, 10%, 1/2 w. L115 155442 Coil, Sound Take-Off ( 12-23 microhenries) 

9181 39374-47 Resistor, 68,000 ohm, 10%, 1/2 w. L116A 156839-1 Deflection Yoke 1 Assembly 
9182 39374-61 Resistor, 1 megohm, 10%, 1/2 w. L116B Deflection Yoke 
R183 39374-215 Resistor, 15,000 ohm, 10%, 2 w. L117 154220 Coil, Horizontal Oscillator ( 18-37 microhenries) 

R184 155844 Control, Horizontal Centering (75 ohm) L118 155944 Network, Yoke Coupling ( 10 millihenries) 

R185 39374-37 Resistor, 10,000 ohm, 10%, 1/2 w. L119 156575 Coil, R. F. Choke ( 16 microhenries) 

R186 39374-50 Resistor, 120,000 ohm, 10%, 1/2 w. T101 155594-1 Transformer, Diode I. F. 

9187 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. T102 154108-1 Transformer, Ratio Detector 

9188 39374-69 Resistor, 2.2 megohm, 10%, 1/2 w. T103 155255-1 Transformer, Vertical Oscillator 

R189 39374-51 Resistor, 150,000 ohm, 10%, 1/2 w. T104 155966-1 Transformer, Vertical Output 

R190 93974-23 Resistor, 680 ohm, 10%, 1/2 w. (Part of L116) T105 154109-3 Transformer, Audio Output 

R191 39374-23 Resistor, 680 ohm, 10%, 1/2 w. ( Part of L116) T106 155532 Transformer, Filament 

9192 39374-42 Resistor, 27,000 ohm, 10%, 1/2 w. T107 156005-1 Choke, Filter 

R193 39374-53 Resistor, 220,000 ohm, 10%, 1/2 w. T108 155445-2 Transformer, Horizontal Deflection 

9194 39374-13 Resistor, 100 ohm, 10%, 1/2 w. C0102 138352 Socket, 2 Prong Female 

9195 39374-215 Resistor, 15,000 ohm, 10%, 2 w. C0103 154114 Socket, Terminal Strip 

R196 Part of LI19 Resistor, 180 ohm, 10%, 1/2 w. SW101 Part of R125 Switch, On-Off 

9197 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. (Part of SW102 156329-1 Switch, Rotary (AGC Control) 

L116) CRIOI 154111 Crystal, 1N64 ( Part of T101) 

R198 39374-56 Resistor, 390,000 ohm, 10%, 1/2 w. SR101 155575-1 Rectifier, Selenium 

R199 39374-60 Resistor, 820,000 ohm, 10%, 1/2 w. SR102 155575-1 Rectifier, Selenium 

R200 Part of L112 Resistor, 8200 ohm, 10%, 1/2 w. SP101 138762-6 Speaker, 12" PM 

9201 39374-77 Resistor, 4.7 megohm, 10%, 1/2 w. CA101 132300-6 Cable gi Plug, AC Power 

R202 39374-202 Resistor, 1800 ohm, 10%, 2 w. (On 412,412-1) P101 154125 Receptacle, Interlock 

9203 39374-29 Resistor, 2200 ohm, 10%, 1/2 w. P102 131983 Plug, 2 Prong Male 

R204 39374-56 Resistor, 390 000 ohm, 10%, 1/2 w. 1101 138437-8 Lamp. Dial (On 412-1, 416-1) 

R205 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 1102 138437-8 Lamp, Dial (On 412-1, 416-1) 

L101 155304 Coil, Converter I. F. ( 1.98-4.5 microhenries) 1103 138437-8 Lamp, Dial (On 412-1, 416-1) 

L102 155319 Coil, 1st I.F. ( 1.95-4 microhenries) 1104 138437-8 Lamp, Dial (On 412, 416) 

UHF SOCKET VOLTAGE CHART 

NOTES . 

1 BOTTOM VIEW OF TUBE SOCKETS. 
2. VOLTAGES MEASURED WITH AN ELEC -

TRONIC VOLTMETER CONNECTED FROM 
SOCKET LUG TO CHASIS WITH THE 
FUNCTION SWITCH IN UHF" POSITION. 

3.*= AC. VOLTAGES. 
NC. NO CONNECTION. 

4. OSCILLATOR SOCKET VOLTAGE VARIES 
WITH FREQUENCY, OTHER VOLTAGES 
+ 10%. 

5. LINE VOLTAGES, II7V,60 'LAC. 
6. MINIMUM CRYSTAL CURRENT FOR PROPER 

OPERATION OF THE OSCILLATOR,300pa 

© John F. Rider 
CHASSIS 412, 412-1, 416, 416-1 
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A), capacitor C146 is connected as shown in Figure 2. The 
nematic is made in later production sets to eliminate the possi-

bility of oscillation in the 

—See text at right Audio Amplifier. Figures 3 
and 4 also show circuits used 
on chassis 412 (Code A & B), 
412-1 (Code A), and 416 (Code 
A). In later production sets 
the . 01 mfd. capacitor (see 
Fig. 3) is omitted to reduce 
horizontal distortion at high 
brightness levels. At the 
same time a 4.7 megohm re-
sistor (see full chassis 
schematic) was added to im-
prove sync stability with action 
of the AGC switch. 

R155 
220K 

DISTANCE 

On chassis 412 (Codes A, B, 
& C), 412-1 (Code A), and 
416 (Code A & B), the coupling 
between the Audio Amplifier 
and Audio Output stages is 
direct coupling, as shown in 
Fig. 2. The circuit which 
appears in later production 
sets (shown on the complete 
schematic) is a production 
change only, not a design im-
provement. 
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*Note: Chassis schematic printed here is for chassis 
coded as follows: 412 (Code D) 

412-1 (Code B) 
416 (Code C) 
416-1 (Code A) 

For circuit variations found in chassis with earlier code 
letters, see page 20. 

ALL VOLTAGES MEASURED WITH AN ELECTRONC VOLTMETER 
CONNECTED FROM SOCKET LUG TO CHASSIS. 

2. SUPPLY VOLTAGE 117 VOLTS 80 CYCLE AC. 

3. K.1000 
4. ALL CAPACITANCE VALUES IN MMF. AND ALL RESISTANCE VALUES 

IN OHMS UNLESS OTHERWISE NOTED. 
5. 1-104 IS USED ON 412 it 418 CHASSIS. 
8. 1-101, 1-102, I-103, USED ON 412-1 & 418-1 CHASSIS. 
7. R185 USED ON 412-1 & 418-1 CHASSIS. 
8. R188 USED ON 412 & 418 CHASSIS. 
9. C179 USED ON 418 & 418-1 CHASSIS. 

to. R202 USED ON 412 & 412-1 CHASSIS. 
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Chassis 412 (Code A) and 412-1 (Code A) are furnished with a double cathode 6CD6G tube. In all later models a single 
cathode type 6CD6G is used. It has since been found that some manufacturers' single cathode types will not perform as 
satisfactorily as those tubes used in factory production. Therefore, when replacing the 6CD6G in these chassis, use only 
the double cathode type. Crosley Service Parts Department will stock only 6CD6G's with double cathodes. 

Chassis 412 (Codes A & ID , 412-1 (Code Al 
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The circuit shown in Fig. 1 appears in the chassis listed above the 
figure. To improve the contrast ratio, all later production chassis use 
the resistor values shown in the full chassis schematic. 

Fig. 1 

Chassis 412 (Codes A & S), 412-1 (Code A) 

In these chassis, R202 is omitted in the screen circuit of the 6CD6G. It is added in later production chassis to reduce ex-
cessive high voltage. 
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CHASSIS 412, 412-1, 416 416-1 
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Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

Cl 
C2 
C3 
C4 
C5 
C8 
C7 
C8 
C9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
R1 
R2 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
R11 
Li I 
L2 
L3 
L4 

156906-1 
156906-2 
156906-3 
156906-4 
156906-5 
156906-4 
156906-5 
156906-8 
156906-9 
156906-10 
See Ref. 15 
156906-12 
156906-2 
156906-14 
156906-15 
156906-16 
156906-17 
156906-17 
156906-17 
156906-17 
39374-55 
39374-53 
39374-27 
156906-47 
39374-53 
39374-37 
156906-48 
39374-45 
39374-39 
39374-39 

156907* 

156906-49 
156906-50 

Capacitor, 800 mmf., Feed Thru 
Capacitor, 1000 mmf., disc ceramic 
Capacitor, 1.5 mmf., disc ceramic 
Capacitor, 47 mmf., 10%, disc ceramic 
Capacitor, . 5-3 mmf., Trimmer ceramic 
Capacitor, 47 mmf., disc ceramic 
Capacitor, . 5-3 mmf., Trimmer ceramic 
Capacitor, 6.8 mmf., * . 25 mmf. disc ceramic 
Capacitor, 3 mmf., ± . 25 mmf., disc ceramic 
Capacitor, 5 mmt., * . 25 mmf., disc ceramic 
Capacitor, Fine Tuning 
Capacitor, 10 mmf., 10%, disc ceramic 
Capacitor, 1000 mmf., disc ceramic 
Capacitor, 51 mmf., 5%, disc ceramic 
Capacitor, 120 mmf., 10%, disc ceramic 
Capacitor, 3-9 mmf., Trimmer ceramic 
Capacitor, 800 mmf., Feed Thru 
Capacitor, 800 mmf., Feed Thru 
Capacitor, 800 mmf., Feed Thru 
Capacitor, 800 mmf., Feed Thru 
Resistor, 330,000 ohm, 10%, 1/2 w. 
Resistor, 220,000 ohm, 10%, 1/2 w. 
Resistor, 1500 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm, 10%, 1/2 w. 
Resistor, 220,000 ohm, 10%, 1/2 w. 
Resistor, 10, 000 ohm, 10%, 1/2 w. 
Resistor, 15,000 ohm, 10%, 1/2 w. 
Resistor, 47,000 ohm, 10%, 1/2 w. 
Resistor, 15,000 ohm, 10%, 1/2 w. 
Resistor, 15,000 ohm, 10%, 1/2 w. 

Antenna Coil Assembly 

Choke, Cathode 
Choke, Filament, R. F. Amplifier 

L5 I 
L6 
L7 
LS 
L9 
L10 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
12 
13 
15 
16 
17 
18 
19 
20 
21 
26 
40 
41 
thru 
52 
53 
thru 

1 

64 

156908* 

156906-51 
156906-52 
156906-53 

156906-23 
156906-24 
156906-25 
156906-26 
156906-27 
156906-28 
156906-29 
156906-29 
15690642 
156906-33 
156906-35 

See C5, C7, 
& C16 

156906-39 
156906-40 
156906-41 
156906-44 
See L10 

See Li, L2 

See L5, L6, 
& L7 

156189 

R. F. & Oscillator Coil Assembly 

Choke, Filament, Mixer 
Choke, Plate, Mixer 
I. F. Assembly 
R. F. Amplifier (V1) 
Mixer Oscillator (V2) 
Tube Shield (V1) 
Tube Shield (V2) 
Shield (Side) 
Shield (Bottom) 
Roller Detent 
Spring Detent 
Spring, Shaft Retaining 
Spring, Shaft Retaining 
Plate, Fine Tuning Grounding 
Mounting Strap, Ceramic Bushing 
Ceramic Bushing & Lead Assembly (Fine Tuning) 

Capacitor, Ceramic 

Nut (Spring), Trimmer 
Screw, Trimmer 
Contact Bracket Assembly 
Spring, Slug Retaining 
R. F. Assembly 

Antenna Coil Assembly 

R. F. & Oscillator Coil Assembly 

VHF Tuner Complete 

One Antenna Coil Assembly and one R. F. & Oscillator Coil Assembly is necessary for each channel to be received. The dash number follow-
ing the basic part number indicates the channel for which the assembly is designed. 

Example: 156907-2, Antenna Coil Assembly for Channel 2. 
156908-13, R. F. 8. Oscillator Coil Assembly for Channel 13. 

NOTE: Reference numbers (1, 2, 3, etc.) that follow Symbol No. L10 refer to corresponding numbers on Exploded View of the VHF Tuner. 

NOTES 

u000 

eLL CemaCCANCE mr•LIES • mi•E •60 

RESEW. el MIMS i.443.13 OTNEMPASE NOTED 

3 ALL SECUOMS OP Sum. SA. •Ne. v060 PITON 

TNT SNP, ENO 

UHF CONVERTER SCHEMATIC 
TO TO 

TO 6 31, TO 1101 
•2110V •C 1,03 1102 

M..21•ENT OP Dui. DelvE CORO 

MN, 

P2•11 

C4.101/1.32 /Wan. 
66/ENST STOP 

RONT 

ImOOLE 

Smeltm MY • CAM MUST 66 SET so OUT 
gsrtnit 91011.006 01 ... POLLS 4011.1. 
0.011 el LAST la• MOTAT/011 OP TUN214 
SNP, 

REPLACEMENT PARTS LIST 
UHF CONVERTER 

0,/uèti -2 

Symbol Symbol 

No. Part No. Description No. Part No. Description 

Cl 152997-6 Capacitor, . 68 mmf., 10%, 500 v. L11 157135-1 Inductance (Variable), Choke, Oscillator 

C2 152997-6 Capacitor, . 68 mmf., 10%, 500 v. Coupling 

C3 152997-8 Capacitor, 68 mmf., 500 v. CAI Transmission Line, Antenna (300 ohm) 

C4 151880-3 Capacitor, . 25 - 2.5 mmf. CO1 155604 Terminal Board, UHF Antenna 

C5 155439-1 Capacitor, 12 mmf. CO2 155431-1 Strap, Oscillator Plate 

C6 156078-1 Capacitor, 2-7 mmf., Oscillator Trimmer CR1 151871 Crystal, Germanium ( 1N72) 

Assembly SW1 156170-1 Switch, Function 

C8 152997-15 Capacitor, . 39 mmf., 10%, 500 v. 155495 Arm & Hub Assembly, Function Switch 

C9 152997-8 Capacitor, 68 mmf., 500 v. 155561 Arm, Toggle 

C10 156201-1 Capacitor, 470 mmf., 2 k. v. , disc ceramic 155441 Bracket, Antenna 

C11 137727-104 Capacitor, 470 mmf., ceramic 154736 Bracket, Idler Pulley 

C12 152997-6 Capacitor, . 68 mmf., 10%, 500 v. 155488 Bracket, Tube Lock 

C13 152997-1 Capacitor, 2.2 mmf., 10%, 500 v. 155427 Clip & Board Assembly, Crystal 

C14 152997-11 Capacitor, 10 mini., 10%, 500 v. 154803 Cotter Pin (External) 

C15 137727-104 Capacitor, 470 mmf., ceramic 155893 Eyelet (3 used to hold Rotors to Shaft) 

C16 137727-104 Capacitor, 470 mmf., ceramic 156788 Fibre Hub, Small Knob Shaft, Groove Pin Si 

C17 137727-113 Capacitor, 1500 mmf., 500 v. Outer Shaft Assembly 

C18 152997-2 Capacitor, 1.0 mmf., 10%, 500 v. 155466-1 Guard, Fishpaper 

RI 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 137939-1 Idler Pulley 

R2 39374-218 Resistor, 27,000 ohm, 10%, 2 w. 155491 Pin, Drive Cord Guide 

R3 39374-218 Resistor, 27,000 ohm, 10%, 2 w. 156672 Pulley, Drive Cord 

R4 39374-37 Resistor, 10,000 ohm, 10%, 1/2 w. 137940-1 Rivet, Idler Pulley 

R5 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 137940-8 Rivet, Toggle Arm 

R6 '39374-30 Resistor, 2700 ohm, 10%, 1/2 w. 155481-1 Screw, Nylon (used to mount C6) 

R7 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 39311-2 Set Screw, Arm Si Hub Assembly 

R8 39374-12 Resistor, 82 ohm, 10%, 1/2 w. 155898 Shaft Si Stop Assembly, Inductuner 

R9 Part of Li Resistor, 390 ohm, 10%, 1/2 w. 153804 Shield ( Lid), Oscillator 

R10 Part of L8 Resistor, 330 ohm, 10%, 1/2 w. 153806 Shield, Oscillator 

Li 155158-1 Inductuner, UHF 154677 Shield, Tube (V1) 

L3 Part of C4 Inductance 154743 Shield (Fish Paper Disc), Drive Cord 

IA Part of C6 Inductance 152053-1 Socket, Tube (V1) 

L5 148936-2 Choke, R. F. (. 82 microhenries) 152078-1 Socket, Tube (V2) 

L6 156167-1 Choke, R. F. (. 182 microhenries) 51752 Spring, Drive Cord Tension 

L7 148936-4 Choke, R. F. (1.2 microhenries) 156930 UHF Converter Complete 

La 157134-1 Choke, Oscillator Filament 155895 Washer (1 used), Shaft Si Stop Assembly 

L9 155510 Choke, R. F. ( 145 microhenries) 148206-1 Washer (Spring Tension), Toggle Arm 

L10 148936-5 Choke, R. F. (2.7 microhenries) 
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Model F-24POMU 
(Mahogany) 

Model F-24PDBU 
(Blond) 

POWER SUPPLY:  117 volts, 60 cycle, 

POWER CONSUMPTION: 
VHF Television Position   175 watts 
UHF Television Position   180 watts 
AM-FM Radio Position   65 watts 
Phonograph Position   85 watts 

AUDIO POWER OUTPUT: 
Television 1  4 watts maximum 
Radio or Phonograph  2 watts undistorted 

ANTENNA INPUT IMPEDANCE: 
Television   300 ohms 
FM Radio   75 ohms 

INTERMEDIATE FREQUENCY (AM-FM CHASSIS): 
AM - 455 kc. 
FM - 10.7 mc. 

INTERMEDIATE FREQUENCY (TV CHASSIS): 

Video Carrier-26.4 mc. 

Sound Carrier-21.9 mc. 

Intercarrier Sound-4.5 mc. 

U. H. F. Output-Channels 5 or 6. 

balanced 
balanced 

DEFLECTION: Electromagnetic. 

FOCUS: Magnetic (P.M.) 

ION TRAP: Single Permanent Magnet. 

HORIZONTAL SCANNING FREQ: 15,750 c.p.s. 

VERTICAL SCANNING FREQ: 60 c.p.s. 

FRAME FREQUENCY: 30 c.p.s. 

SCANNING: Interlaced, 525 lines. 

SPEAKER: 12" Permanent Magnet. 

VOICE COIL IMPEDANCE: 3.2 ohms at 400 cycles. 

I. F. ALIGNMENT 
All lead connections from the signal marker generator and 
sweep generator must be shielded. Keep exposed ends and 
ground leads as short as possible (about one inch). Always 
locate the ground lead connections as close as possible to 
their respective "hot" leads in the television receiver 
chassis. The sweep generator output, signal generator 
output, and contrast control must be kept low enough to 
prevent overloading the television receiver circuits. 

CAUTION: One side of the chassis is connected to the 
power line. Therefore, test equipment should 
not be connected to the receiver unless an 
isolation transformer is used between the 
power line and the receiver. DO NOT 
GROUND THE RECEIVER CHASSIS UNLESS 
AN ISOLATION TRANSFORMER IS USED. 

To Check I. F. Alignment (on Oscilloscope): 

Equipment: Sweep Generator, Marker Frequency Genera-
tor, Oscilloscope, VTVM (electronic voltmeter), Variable 
Bias Control Assembly with 4 1/2 volt battery. 

a. c. a. Set up vertical gain control on scope to read approxi-
mately 8.8 volts peak to peak between arbitrary 
reference lines. This can readily be done as follows: 

1. Draw two horizontal lines spaced approximately 
3" apart (depending on size of tube). 

2. Connect low side of scope lead to chassis and 
the high side of lead to the 6.3 volt filament 
circuit. This will provide a signal with a peak 
to peak voltage of 17.6 volts. 

3. Adjust scope vertical gain control until the dis-
tance between the two horizontal lines equals 
one-half the peak to peak amplitude of the 60 
cycle sine wave. Leave the vertical gain in this 
position until the sweep generator attenuator 
has been set in step "h". 

b. Set channel selector knob to unused channel. Set fine 
tuning control and contrast control to maximum 
counter-clockwise position. Set noise gate to maxi-
mum counter-clockwise position. Set Local-Distance 
switch to "Local" position. 

c. Remove RF amplifier tube (V1) from socket on VHF 
tuner. 

d. Lift the shield of the Oscillator-Mixer tube V2 suffi-
ciently to clear the socket ground clips. Connect the 
high side of lead from sweep signal generator to the 
ungrounded tube shield and the ground side of gen-
erator lead to the tuner chassis. Keep leads as short 
as possible (about 1 inch). 

To pin 1 of AGC amplifier tube 

To minus (-) of 4 1/2 v. Battery -1 

CUp to chassis 

5000 Ohm Control only, Part No. 144260 

To plus (+I of 4 1/2 v. Battery 

VARIABLE BIAS CONTROL ASSEMBLY 

e. Connect center tap of -4.5 volt variable bias supply 
to pin #1 of AGC amplifier (refer to sketch of "Vari-
able Bias Control Assembly"). Connect high side 
lead of VTVM to the junction of C115, R107 and 
R110. Connect the common lead to the chassis. Ad-
just bias control to obtain - 3v. DC reading on the 

meter. 
f. Set generator to sweep from 20 mc. to 32 mc. 

g. Transfer high side of scope lead to top of R116. Ad-
just the output of the sweep generator to obtain curve 
on scope of approximately 10 volts peak to peak. 
(Excessive input will overlosd the circuit and cause 
distortion in the wave form. Check for possible 
overload by temporarily increasing and decreasing 
the signal input level and noting any change in the 
wave form. Be sure to keep the input level below the 
overload point, indicated by a flattening of the peak). 

h. Set the marker generator to the various frequencies 
given (20.8 mc, 21.9 mc, etc.) and compare their 
relative position with those shown on the Nominal 
Response Curve. (Be sure to keep the marker at the 
minimum usable amplitude. Excessive signal will 
distort wave shape. ) Slight deviation in shape from 
the nominal response curve is permissible, but if 
any great deviation is noted, it will be necessary to 
re-align the IF amplifier as in section 2. (NOTE: 
The response curve may vary with the type of sweep 
equipment used. Such variations due to equipment 
can be checked by comparing the resultant curve with 
that observed on a known good chassis.) 

I. F. Alignment Procedure 

(Using Signal Generator and VTVM) : 

Equipment: Signal (Marker) Generator, VTVM (electronic 
voltmeter, 1000 mmf. capacitor, Swamping Network (see 
step "o"), Variable Bias Control Assembly with 4 1/2 volt 
battery. 

a. Set channel selector switch to an unoccupied channel 
and the fine tuning control to the maximum counter-
clockwise position. A channel in the upper band 
(channels 7 to 13) will allow easier adjustment of 
L10 in step "o". 

b. Set contrast control to the maximum counter-clock-
wise position. Set noise gate to the maximum 
counter-clockwise position. Set Local Distance 
switch to "Local" position. 

c. Remove RF amplifier tube (V1) from socket on 

VHF tuner. 

d. Connect center tap of - 4.5 volt Variable Bias 
Supply to pin #1 of AGC amplifier (see sketch 
of "Variable Bias Control Assembly"). Con-
nect high side lead of VTVM to the junction of 
C115, R107 and R110; connect the common 
lead to the chassis. Adjust the bias control 
for meter reading of - 3.5 volt DC. 

e. Connect high side of lead from signal (marker) 
generator through a 1000 mmf. capacitor to 

(wire protruding from top of tuner 
through the insulating grommet next to L10). 
Connect the ground lead to the RF tuner case. 

f. Transfer high side lead of VTVM to top of de-
tector load resistor, R116. 

g. Set signal (marker) generator to 24.4 mc. and 
set attenuator of signal generator to produce a 
meter deflection of approximately -2 volts DC. 
Adjust top of T101 for maximum DC meter 
reading. (Be sure sweep generator is off. ) 
Readjust output from signal generator if nec-
essary to keep meter deflection at -2 volts 
DC maximum. 

h. Set signal generator to 22.9 mc. and adjust 
top of L103 for maximum DC meter indication. 
Limit meter deflection to approximately -2 
volts DC maximum by adjusting output atten-
uator on generator. 

j. Set signal generator to 21.9 mc. and adjust 
bottom of L103 for minimum DC meter de-
flection. Input should be high enough to per-
mit a definite null to be observed on meter. 
(If necessary, IF bias may be reduced for 
this step. ) 

j. Repeat steps "h" and "i". Reset bias to 
-3.5 volts if necessary. 

k. Reset IF bias at - 3.5v. Set generator to 
27.9 25.5 mc. and adjust top of L102 for maximum 

21.9 meter deflection. Limit meter reading to 
20.8 approximately -2 volts DC maximum by ad-

justing output attenuator on generator. 
26.4 

MC 
3. 7 

50% 

22.9 25.5 

100 % 

24.4 

NOMINAL OVERALL I. F. RESPONSE CURVE 
NOTE: Risponse as Seen by Moans of Swoop Generator 

1. Reset signal generator to 24.4 mc. Adjust 
top of L101 for maximum meter deflection. 
Limit meter readingto approximately -2 volts 
DC maximum by adjusting output attenuator 
generator. 
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CHASSIS 414, 414-1 

I. F. ALIGNMENT (continued) 

m. Reset signal generator to 27.9 mc. and ad-
just the bottom of L101 for minimum DC 
meter deflection. Signal generator output 
must be sufficient to produce a definite null. 
(If necessary IF bias may be reduced for this 
step). 

n. Repeat steps "1" and "m". If bias has been 
reduced below - 3.5 volts, reset to - 3.5 volts 
for step "1". 
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o. Transfer high side of signal generator lead to 
TP-I. Set signal generator to 25.5 mc. Set 
IF bias to - 3.5 volts. Connect the Swamping 
Network (a 1000 ohm resistor in series with a 
1000 mmf. capacitor) across L101 making 
connections to the two lugs on the coil form 
closest to the chassis. Adjust L10 for a 
maximum meter reading. IF bias may be re-
duced if necessary to obtain a usable de-
flection. Remove Swamping Network. 

P. Disconnect alignment equipment. 
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1. Connect crystal controlled 4.5 mc. 400 cycle 
amplitude modulated signal, modulated 30% or 
greater, between grid of video amplifier (pin 
1, V109) and chassis. 

2. Connect high side of scope through detector 
probe to the junction of R132 & C121 (picture 
tube cathode). Connect low side of scope to 
chassis. Adjust 4.5 mc. trap, L111, for 
minimum 400 cycle deflection on scope. 

3. Connect electronic voltmeter to pin 2 of ratio 
detector tube, V107, and adjust 4.5 mc. 
sound take-off (L115) and bottom of ratio 
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transformer (T102) for peak reading on volt-
meter. Adjust input to make this peak read-
ing 4 volts. 

4. Adjust input to obtain 12 volts output. Trans-
fer high side of voltmeter to junction of R135 
and 12136 (refer to Schematic Wiring Dia-
gram). Adjust top of T102 for zero balance 
on electronic voltmeter. 

5. Recheck steps 2, 3 and 4 above. 

6. Remove input signal, scope and electronic 
voltmeter. 

vERT 
LINN« 

Ce) 
R139 

RI67 

OUTPUT 

VERTICAL 
OSCILLATOR 

sYNc ouTFul 

NOTE.-- WS TUNER ONLY ON 

414 -I CHASSIS. 

117> R139 FINE 

'n eC ONTROL 
Teols3NE BRIGHTNESS 

CONTROL 
ARK 
COARSE , 

SYNC 
GU R a 

NOME 
GATE 

FOIE TUNING 

CHNMEL SELECT 

TOP VIEW, CHASSIS 414-1 

(Tube and Alignment Location) 

VERT 
NOLD 

C.) 
RIDA 

016 TCR 

SW 102 0 

1: 3 2. FF® 
COIL 

I. 02 
.17 ti 
COIL 

11-F r .111..ATE 

*De ST 

EWER PRI  C5 
0,0J.37 23.5 \ 

NG e i 

R -F GRID 
AIM' ST 

CI6 

(TN FELANENT 
G CAME C T OR 

- RAM TUNER 

ANPL. 
,6507. 
.6807a 

• G SECRET 

MOIO MOTE« 

2• • AIG 

244 MC 

mixER GRO 

*01ST 

101 

John J. Y. Rider 



UHF ALIGNMENT 
ALIGNMENT NOTES: 

CAUTION: This UHF converter unit is used with a VHF 
receiver that has on,e side of the chassis connected to 
the power line. DO NOT CONNECT TEST EQUIP-
MENT TO ANY PART OF THE RECEIVER OR 
GROUND THE CHASSIS UNLESS AN ISOLATION 

TRANSFORMER IS USED BETWEEN THE POWER 
LINE AND RECEIVER. 

1. Remove the UHF Converter from the VHF receiver 

chassis. 

2. In order that the converter will operate with the 
tuning shaft in maximum CCW* position, it will be 
necessary to disengage the function switch shaft 
from the linkage which operates it and manually set 
the switch to the UHF position. To accomplish this, 
loosen the two set-screws which secure the arm and 
hub assembly to the shaft. Turn the switch clock-

*CW - Clockwise 
CCW - Counter-clockwise 

1.11 
ARMS HUB ASS'( 

wise to the UHF position and leave it in this po-
sition while aligning. I. F. ALIGNMENT 

3. Connect the output leads of the UHF converter to the 
R. F. input terminals of the VHF Tuner. 

4. Reconnect the B+ and filament leads of the tuner to 
the same points on the VHF receiver from which 
they were disconnected. Connect UHF Converter 
chassis to B- (VHF receiver chassis). 

5. Keep all leads as short as possible. One suggested 
way of doing this is to mound the UHF converter at 
right angles to the TV chassis with one mounting 
screw. Most of the leads on the UHF converter will 
then be of sufficient length that no additional length 

will need to be added. 

6. Set VHF Tuner to Channel 6. 

7. Alignment should be followed in the order shown. 

SW I ANT. TRIMNER (C 4 ) 

ADJUST 460M0 

I F INPUT COIL 

/ADJUS'T 82MC. 

Z7 

I-F OUTPUT TRANS. 

ADJUST 82MC. 

si-LE AD (RED) 

TO + 250 V. 

TOP VIEW - UHF Converter 

UHF ANT  

TERMINALS 

BOTTOM VIEW - UHF Convertor 

swircm  
LINKAGE 

OSC. TRIMMER (CIS) 

ADJUST. 460 MC. 

OS G. END INDUCTOR 

ANT. END INDUCTOR 

ADJUST. 904 MC. 

UHF ALIGNMENT (continued) 

I. Connect an electronic voltmeter or an oscilloscope 
across the second detector load resistor. 

2. Turn on the power. 

3. Apply an 82 mc. signal (amplitude modulated if a 
scope is used) to the crystal terminal (B) at the 
junction of C13 and L9 through the resistor network 

shown in Sketch A. 

Resistor Matching Network for I. F. Alignment 
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4. Adjust plate coil (Ti) and grid coil (T2) for maxi-
mum indication on the electronic voltmeter or 

scope. 

5. Disconnect the resistor network from the crystal 

terminal. 

OSCILLATOR ALIGNMENT: 

1. With the electronic voltmeter or scope connected 
across the second detector load resistor, apply a 
460 mc. signal (amplitude modulated if a scope is 
used) to the UHF antenna terminals through the re-
sistor network shown in Sketch B. 

Resistor Matching Network for Osc. & R. F. Alignment 

GENERATOR 
OUTPUT TERMNALS 

( 50 onms) 

OUTPUT 
300 duns 

TRANSMISSION LINE 
TO ANT. 
TERM 

NOTE- Leal length should be kept to on absolute minimum, 
by comectmg network erectly to generator hymnals. 

SKETCH 

2. With the tuner shaft at maximum CCW* position, 
adjust the oscillator trimmer C6 for peak reading 
on the electronic voltmeter or maximum indication 
on the scope (oscillator frequency is set to 84 mc. 

below the carrier frequency). 

3. Set the signal generator to 904 mc. 

4. Rotate the tuner shaft to the maximum CW position 
and adjust the oscillator end inductor L4 up or 
down for maximum reading on the voltmeter. 

*CW - Clockwise 
CCW - Counter-clockwise 

5. Open the ground connection on L10 and connect an 
0-10 ma. D.C. meter between the open end of the 
crystal return choke L10 and ground. 

6. Adjust the oscillator coupling coil L11 for maxi-
mum crystal current when the tuner shaft is rotated 
to the maximum CW position. When operating at 
normal line voltage (117 volts, 60 cycles), the max-
imum current should not exceed 5 ma. at any setting 
of the tuner shaft. When operating at low line volt-
age (105 volts, 60 cycles), the minimum crystal 
current must not be less than 0.3 ma. at any setting 
of the tuner shaft. 

7. Repeat steps 1 through 4 until maximum reading is 

obtained. 

R. F. CIRCUIT ALIGNMENT 

1. With the electronic voltmeter or scope connected 
across the second detector load resistor of the VHF 
receiver, apply a 460 mc. signal (amplitude modu-

lated if a scope is used) to the UHF antenna termi-
nals through the resistor network shown in Sketch B. 

2. With the tuner shaft at the maximum CCW position, 
adjust the antenna trimmer C4 for maximum meter 
reading or for maximum scope indication. 

3. Reset signal generator to 904 me. 

4. Rotate the tuner shaft to maximum CW position. 
Adjust the antenna end inductor L3 by forming 
larger or smaller loop until maximum reading on 
the meter (or scope) is obtained. 

5. Repeat steps 1 through 4 until maximum reading is 
obtained. 

6. Turn the power switch to the "OFF" position. 

7. Disconnect the generator, the electronic voltmeter 
or scope, and the resistor network. Disconnect 
the 0-10 ma. meter, and 'solder the open lead of 

L10 to the chassis. 

8. Re-engage the toggle coupling in the pin on the arm 
and hub assembly and tighten the set-screws that 
secure the collar to the switch shaft. 

9. The Function Switch should be checked for proper 
operation under conditions of customer use. At 
full CCW rotation of the tuner shaft, all VHF po-
sition contacts must be fully and firmly made and 
all UHF position contacts must be fully broken. 
All UHF position contacts must be fully and firmly 
made and all VHF position contacts must be fully 
broken, when the tuner shaft is 7 1/2° or more 
from full CCW, as tuner shaft is rotated in a clock-
wise direction. 

10 • Replace the UHF Converter on the VHF receiver 
chassis. 
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CHASSIS 414 414-1 

ALIGNMENT CHART 
For alignment locations see photograph on page 14 and chart on page 19. 

ALIGNMENT 

SEQUENCE 

SIGNAL GENERATOR OUTPUT POSITION OF 

ADJUST 
TYPE OF 

SELECTIVITY 

CURVE 

REMARKS 
FREQUENCY 

IN SERIES 

WITH 
TO 

FUNCTION 

SWITCH 

TUNING DIAL 

OR TUN. CAP. 

1 455 KC .05 mfd V301 grid pin 7 AM Open A 81 B Single peak 

2 455 KC .05 mfd V301 grid pin 7 AM Open C & D Single peak Retouch 

A & B 

3 10.7 MC .05 mfd V304 grid pin 1 FM Closed E Single peak See notes 

1 & 2 

4 10.7 MC .05 mfd V304 grid pin 1 FM Closed F Balance to 

zero volts 

Notes 1 & 3 

5 10.7 MC .05 mfd V303 plate pin 5 FM Closed E & G Single peak See note 4 

repeat adj. 

of E & G for 

max. align. 

6 10.7 MC .05 mfd V303 grid pin 1 FM Closed H Single peak Note 4 

7 10.7 MC .05 mfd stator center 

gang section 
FM Closed J, K 

& H Single peak 

Notes 4 & 5 

8 98 MC FM Dummy 

Antenna 

FM Ant. Term. FM 98 MC 

Mark 

L Note 6 

9 104 MC FM Dummy 

Antenna 

FM Ant. Term. FM 104 MC M Note 7 

10 92 MC FM Dummy 

Antenna 

FM Ant. Term. FM 92 MC P Note 8 

11 Repeat steps 9 and 10 until no further improvement is noted. 

12 1400 KC 200 mmf. Ext. Ant. Term. AM 1400 KC 

mark 

R Adjust to 

Peak 

13 1400 KC 200 mmf. Ext. Ant. Term. AM 1400 KC S Note 9 

AM-FM TUNER ALIGNMENT PROCEDURE 
NOTE: As the radio dial is mounted in the cabinet, it will be necessary to marx oscillator alignment points on the dial background wnen the 

chassis is removed from the cabinet, before proceeding with alignment. It will be noted that the dial background has an indentation 
near the left-hand end. With the tuning gang in full mesh, set the dial pointed to center over this indentation. Using the indentation as 
a reference point, measure off 2 29/32" to the right and make a pencil mark on the dial background close to the bottom. This mark 
will correspond to the "98" (98 MC.) calibration on the upper portion of the radio dial. Make another mark 5 1/16" from the indenta-
tion to locate the "140" (1400 KC) position on the dial background. 

1. Connect an isolation transformer between the power line and the 
power cord of the television receiver. 

2. With the radio tuner power and heater cables and the speaker 
connected to the television receiver, set the function switch to 
the position indicated on the ALIGNMENT CHART. 

3. Connect output meter across the secondary of the output trans-
former or voice coil leads to speaker (3.2 ohms). 

4. All Amplitude Modulated Input signals are modulated 30% at 400 
c.p.s. with the high side of signal generator connected to the 
receiver as indicated in the ALIGNMENT CHART and the low 

side of the generator connected to the receiver chassis. 

5. All Frequency Modulated signals are modulated 30% at 400 
c.p.s.; 30% modulation being equivalent to a deviation of 22.5 
kilocycles. 

6. Turn the volume control knob to maximum clockwise position 
and adjust signal generator output to produce a noticeable out-
put meter reading. Keep signal generator output as low as 
possible to prevent AVC action in the receiver. 

7. Alignment sequence must be followed. 

ALIGNMENT CHART NOTES 

1. Use an unmodulated signal with generator output of approxi-
mately 100,000 microvolts output. 

2. Connect an electronic voltmeter across the 27,000 ohm diode 
load resistor, R309. 

3. Connect two 100,000 ohm carbon resistors, matched within 2%, 
in series. Connect resistors across the 4 mfd. stabilizing 
capacitor, C320 in the diode circuit. Connect the electronic 
voltmeter between the output of the I. F. bypass network, C316 
and the midpoint of the two 100,000 ohm resistors. Align sec-
ondary core (F) of T303 for zero volts, first using a high scale 
on the voltmeter and then switching to the lowest scale for bal-
ance. 

4. Use an unmodulated signal. Connect electronic voltmeter 
across the 27,000 ohm load resistor R309. Limit output of sig-
nal generator so that the DC. reading on the voltmeter does not 
exceed 5 volts. Reduce signal generator output when necessary 
to hold the 5 volt alignment level. Shift gang capacity slightly 
to remove interfering spurious FM oscillator signal during FM 
I. F. alignment. 

5. Remove the two 100,000 ohm resistors and the electronic volt-
meter after alignment. 

6. Adjust turn spacing on FM oscillator coil by spreading or 
squeezing slightly so that the 98 megacycle signal falls on the 
98 megacycle mark on the dial background. 

7. Rock gang while adjusting the FM R. F. trimmer until maximum 
output meter reading is obtained or align for maximum noise 
level at zero signal. 

8. Adjust turn spacing on FM R. F. coil until maximum output 
meter reading is obtained, using tuning wand to determine "off 
frequency" setting. 

9. Receiver and loop antenna should be in place in the cabinet 
when aligning the antenna trimmer "S" on the loop support. 
Align for maximum output. 

S IGNAL 

GE NE RATOR 
TERMINALS 

F. M. DUMMY ANTENNA 

39 ohm 

CARBON RESISTORS 

DI POLE 

ANTENNA 
TERMINALS 

VHF OSCILLATOR ADJUSTMENT -A turret type VHF 

tuner is used on this receiver, and there is an oscillator 

adjustment for each channel. When the receiver is in-

stalled, the oscillator should be adjusted for each channel 

on which a station is operating in the area. Set the Channel 

Switch to the channel that is to be adjusted. Turn the Fine 

Tuning control to the center of its range. The oscillator 

trimmer screw is directly to the right of the tuner shaft, 
and is accessible through a hole in the front of the chassis 

after the two VHF tuning knobs have been removed. Use a 

non-metallic screwdriver and adjust the oscillator trimmer 

screw until the pr(per tuning point is in the center of the 

Fine Tuning range. 

0John Y. Rider 
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T 303 
6906 RATIO DETECTOR 
0304 TRANSFORMER 

AM-FM TUNER SCHEMATIC 
CHASSIS 362-3 

L 301 

FM AN 
coo, PRIMARY 

_T_ 

110 

e  
g Lbox 555 
FM ANT '‘;' 34 
SEC 

61306 
0302 

-• 

0331 C332 

00r ' 022 
F0. NEO.IR:7027, 

4706 

-0 

co3(31 

ExTERNAL 
FM ANTENNA 

7.. -EXT-ERNAL-  - 
s, AM ANTENNA 

I 0345 C322 

32, 1 .15a9-0 

2-181 
0346 

I. 305 

0303 

• • I 

NOTES: 

1. K « 1000 
2. I. - F. r 455 KC. AM. 

I. - F. r 10.7 MC. FM. 

3. All Capacitance Values In mmf. And All 
Resistance Values In Ohms Unless 

Otherwise Noted. 
4. Switch "Band Change And Function" 

Shown In TV (Counter-clockwise) 
Position. 

5. Switch Positions Are Shown From Shaft 
End With The Switch In Extreme C.C. W. 

Position. 

Switch Sequence in a Clockwise Rotation 

POSITION 
HEATER SWITCH 

FUNCTION sw," sw," 

1 TV TV Television 

2 OFF RADIO AM. Radio 

3 OFF RADIO FM. Radio 

4 OFF RADIO Phonograph 

0304 

L _H -11.'7270012 J 

12 AT 7A 
0305 
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r 31 1-F. TRANS 
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G 309 
H30 I 113 
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e 

.005 

(.. L. 

t_ __ _ 
 ,_- - -i-I 

IC- 11' 'ell - I I_ g g el COO C311 

_ LI 1-4-1 - 
S 301 .047 .01 T 305 INFO .. 0 30, 2 SD 1-F TRANS. 
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- . 15 Alfa I 1 

- ! Hi- I-071-. 7 373. - 
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2 9;11-F TRANS 
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34 

rcr iir i_ 
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0306 
120 

  5 3 2 j 

.01 
111i0 

;315 

.005 
MEO 

611007 

R 310 
R312 

315 0311 

C 305C 

6. Number 1 Terminal on I. F. Transformers 

is always Coded by a Green Dot. Numbers 
Progress Clockwise. (The figures 
stamped on the Transformer Base should 

be disregarded, as they do not necessarily 
agree with the "green-dot" code. ) 
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0301 

INES 

1323 

L3011 
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OSC. o 
COIL 
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C324 

3.3 -

\ 
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.005 .1 
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O 
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5325 
1200 
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310 
NA,  
2500 

• 

PLAG1NCNT Or INAL 012oot GOP° TUNING GAPAGITON 
GANG 3.40... IN C4012.0 POSITION. 

000 
L 31i 

C3213 

,«TDOL COIl 

mFoi 
j 

AM-FM SOCKET VOLTAGE CHART 

C 350 C 

.005 .0051 
I --F I 

Fu  MFD. 
_  

7 

CONVERTER AM.  

- 6.4 

"OS 
8-0.13 

•-Lo 

R-F AMPLIFIER F 

95 

01.1 

06.3 
-0.3 

-1.8 

O EINA., o 
£105 

6.3 

O 
0 

a-1.6 1105 

R-F. OSC 8 MIXER FM. 

.3 

NOTES: 
I. BOTTOM viEw OF 71.18E SOCKETS. 
2. VOLTAGES MEASURED FROM SOCKET LUG TO CHASSISIB-) WITH AN 

ELECTRONIC VOLTMETER; TUNING GANG IN CLOSED POSITION WITH 
NO SIGNAL, vOLuME CONTROL AT MINIMUM. 

3. SUPPLY VOLTAGE 117 vOLTS,60 CYCLES TO TV RECEIVER. 
4. ALL VOLTAGES MEASURED WITH THE SELECTOR SWITCH IN THE Am. 

POSITION EXCEPT WHERE MARKED WITH DELTA ( 8). 
5. • VOLTAGE WITH SELECTOR SWITCH IN FM. POSITION. 

6. 5.60. VOLTAGES 

7. 0-4. DENOTES ALIGNMENT LOCATIONS. 

B. SOCKET VOLTAGE TOLERANCE ± 10 %. 

17F. T 

° 1511-F. T. 
O 

Li 

61 I-F AMPLIFIER FM.8 AM. 2 I-F. AMPLIFIER FM.  

a6•3 25P1.-FT 0 RATIO DET. TRANS 

R 324 

.140 V 
0280v 

2 DETECTOR 8 AVC 

1 RA010 TV 1 

° )0 t 
.sw3Or 8 

o I.'3 
9.43010 

- 
e 

RED 

CA 303 

SLOE 

014405 e 
C 

C 330 

t R326 
t 15K 

GROUND TO 
Tv. CHASSIS 

I 004 'Opal 

WET Te4F0 I 

-1 REAR VIEW Chassis 362-2 (See Note) 

2 ND. F-F TRANS. 

I .T. I TRANS. 

PR 1. ADJUS'T 10.7MC. 

tr. 1-f TRANS. 
PR'. ADJUS'T 4 55 KC. 

ZAT7 

68A6 

A.M. OSC. TRIM, 

14 OOKC. 

F.M. R-F. TRIMMER 

104 MC. 

0' 68A6 6BA6 

6BE6 

NOTES: 1. TUBE ta ALIGNMENT LOCATIONS FOR 362-3. 

2. THE PHOTOGRAPH SHOWS THE REAR VIEW OF CHASSIS 362-2. THE ONLY 
DIFFERENCE IN CHASSIS 362-3 IS THAT THE FILAMENT CABLE HAS 
THREE CONDUCTORS WITH A FOURTH CONNECTION TO THE TV CHASSIS, 

68A6 
(4 

2,11Q. I-F. TRANS. 
SEC. ADJUST. 455KC. 

RATIO DET TRANS.(;-\ 

618 SEC. ADJUS'T. 10.7 MC. 

CA301 

FM ANTENNA 

TERMINAL BOARD 

PHONO JACK 

DIAL LAMP 

SOCKETS 

111", TO ANT TRIMMER e 
41*----0N LOOP ALIGN AT 

1400Kc. 

CA303 

GROUND LUG TO-

V CHASSIS 

CA 302 
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CROSLEY TV PAGE 14-13,14 

'HASS'S 414 ilt 414-1 (Code B) 

10V • 

SIN 

ocnc 04 204 

50102 

'Cm 
vCRT 
050 

rue. 

00  052A/rem:  

an 

'OS 

nªL-4 

riLi 

.2511 
1.01K 

COMTIY.ST 
CON/ 

874 
GIS) GI70 «AT Tpvt 

:HASSIS: 414 (Code A) 

414-1 (Code A) 

.:oupling circuit between the 
tput tubes as it is found in 
(Code A). Later production 
is shown in the full Chassis 

cl, 

as “10 

1200 

EPLACEMENT PARTS LIST 
VHF Tuner (see note) 

V 117 

6W6 

AUDIO OUTPUT 

15C. 
»MO Me 04. 

OS 03000, 

05 
045 MID 

tell% 

sae 

ription 
Symbol 
No. Part No. Description 

Feed Thru LS , 
!., disc ceramic 
, disc ceramic 

L6 
L7 } 156908-• R. F. & Oscillator Coil Assembly 

10%, disc ceramic Ls 156908-51 Choke, Filament, Mixer 
., Trimmer, ceramic L9 156906-52 Choke, Plate, Mixer 
disc ceramic Lb O 158906-53 1. F. Assembly 

., Trimmer, ceramic 1 R. F. Amplifier (V1) 
, I . 25 mint., 2 

3 156906-23 
Mixer Oscillator (V2) 
Tube Shield (V1) 

/ . 25 mmf., 4 156906-24 Tube Shield (VI) 
5 156906-25 Shield (Side) 

o . 25 mmf., 6 156906-26 Shield (Bottom) 
7 156906-27 Roller, Detent 

ng 8 158906-28 Spring, Detent 
10%, disc ceramic a 156906-29 Spring, Shaft Retaining 

I., disc ceramic 10 156908-29 Spring, Shaft Retaining 
5%, disc ceramic 12 156906-32 Plate Fine Tuning Grounding 
, 10%, disc ceramic 13 156906-33 Mounting Strap, Ceramic Bushing 
, Trimmer, ceramic 14 156908-54 Fine Tuning Shaft Assembly 
, Feed Thru 15 156906-35 Ceramic Bushing à Lead Assembly 
, Feed Thru 
, Feed Thru 
, Feed Thru 
trn, 10%, 1/2 w. 

16 }  
17 
18 

See C5, Cl, à C16 

(Fine Tuning) 

Capacitor, Ceramic Tube 

ill, 10%, 1/2 w. 19 156906-39 Nut (Spring), Trimmer 
10%, 1/2 w. 20 156906-40 Screw , Trimmer 

o, 10%, 1/2 w. 21 158906-41 Contact Bracket Assembly 
1m, 10%, 1/2 w. 22 156906-45 Coil Support Assembly à Insulated Shaft 
n, 10%, 1/2 w. 28 156908-44 Spring, Slug Retaining 
n, 10%, 1/2 w. 40 See Lb O I. F. Assembly 
1, 10%, 1/2 w. 41 
o, 10%, 1/2 w. 
o, 10%, 1/2 w. 

thru 52 } See LI, L2 Antenna Coll Assembly 

53 ly 
thru } 
et 

See L5, Le, & L7 R. T. A Oscillator Coil Assembly 

F. Amplifier 156189 VHF Tuner Complete 

Coil Assembly are necessary for each channel to be received. The dash number following the basic 
sly is designed. Example: 156907-2, Antenna Coil Assembly for Channel 2; 156908-13, R. F. à 

SèlEG 2 WILG 
1111101-15 

CON7I.O. 

3001 

LIPS • 

L 

TIMO 
VI» 

•• • vse. 

OM, 
1000 

f11011T 

-----

15t511 0111Y 

NOTES: 

SKY,4511 

moats 

1. ALL VOLTAGES MEASURED WITH AN ELECTRONIC VOLTMETER CON-
NECTED FROM SOCKET LUG TO CHASSIS. 

2. SUPPLY VOLTAGE 117 VOLTS 60 CYCLE AC. 
3. K 1000 
4. ALL CAPACITANCE VALUES DI MM?. AND ALL RESISTANCE VALUES 

IN OHMS UNLESS OTHERWISE NOTED. 
5. R186 IS USED ON 414 CHASSIS. 
6. 1104 IS USED ON 414 CHASSIS. 
7. R165 IS USED ON 414-1 CHASSIS. 
8. 1101, 1102. 1103 IS USED ON 414-1 CHASSIS. 
9. WHEN SERVICING THE TELEVISION CHASSIS WITH THE RADIO TUNER 

DISCONNECTED, A DUMMY PLUG MUST BE INSERTED IN THE 9 PIN 
SOCKET ON THE REAR APRON OF THE TV. CHASSIS, AND A WIRE 
STRAP MUST BE CONNECTED ACROSS THE OUTSIDE TERMINALS OF 
C0103 AND A GROUND STRAP FROM CENTER TERMINAL TO CHASSIS 
TO COMPLETE THE TUBE HEATER CIRCUIT. 

10. EARLY PRODUCTION CHASSIS USED A CONTRAST CONTROL WITH A 
RESISTANCE ELEMENT OF 1500 OHMS. A 3300 OHM, 10t. 1/2 WATT 
FIXED RESISTOR (PART NUMBER 39374-31) WAS CONNECTED BETWEEN 
TERMINAL LUG 1 AND LUG 3 OF THE CONTROL. THE 1500 OHM 
CONTROL HAS THE SAME PART NUMBER (155580-1) AS THE 1000 OHM 
CONTROL. THE SERVICE DEPT. WILL FURNISH ONLY THE 1000 OHM 
CONTROL. WHEN USING THIS CONTROL, DO NOT USE THE 3300 OHM 
RESISTOR SHUNT. (NO CODE LETTER IS USED TO DESIGNATE THIS 
CHANGE). 

11. SEE PAGE 20 (CODE CHANGES FOR CIRCUITS THAT WERE CHANGES 
DURING PRODUCTION. 

9•ITCH II 'V» 
OILOY, 

rope 0555115 

*01 No. LIO refer to corresponding numbers on Exploded View of the VHF Tuner 

CHASSIS 414. 414-1 
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NOTES: 

I. ALL CAPACITANCE IN MT AND 
ALL RESISTANCE IN OHIO UNLESS 
OTHERWISE SPECIFIED. 

1800 2. II • 1000. 

olaszaol• 2 

Or MIXER 
4E0 130 V. 

( 

The figure at the right shows the 

audio amplifier and the audio ou 

Chassis 414 (Code A) and 414 -1 

Chassis (Code B) have the circuit . 

Schematic. 

Rr 

Symbol 
No. 

Part No. Desc. 

Cl 156906-1 Capacitor, 800 mint. 
C2 156906-2 Capacitor, 1000 mm 
C3 156906-3 Capacitor, 1.5 mmf. 
C4 156906-4 Capacitor, 47 mm!., 
C5 156906-5 Capacitor, . 5-3 mrof 
C8 156908-4 Capacitor, 47 mm!., 
Cl 156906-5 Capacitor, . 5-3 mm! 
C8 156906-8 Capacitor, 6.8 mmf. 

disc ceramic 
C9 156906-9 Capacitor, 3 mmf., 

disc ceramic 
CIO 156906-10 Capacitor, 5 mmf., 

disc ceramic 
CI I See Ref. 15 Capacitor, Fine Tent 
C12 156906-12 Capacitor, 10 mm!., 
CI3 156906-2 Capacitor, 1000 mm 
CI4 156906-14 Capacitor, 51 mm!., 
CI5 156906-15 Capacitor, 120 mnif. 
C16 156906-16 Capacitor, 3-9 mm!. 
C17 156906-17 Capacitor, 800 mmf. 
C18 156906-17 Capacitor, 800 mmf. 
C19 156906-17 Capacitor, 800 mmt. 
C20 156906-17 Capacitor, 800 mmf. 
111 39374-55 Resistor, 330,000 ot 
R2 39374-53 Resistor, 220,000 rot 
R4 39374-27 Resistor, 1500 ohm, 
R5 156906-47 Resistor, 10,000 ohr 
R6 39374-53 Resistor, 220,000 e 
R7 39374-37 Resistor, 10,000 ohr 
R8 156906-48 Resistor, 15,000 ohr 
R9 39374-45 Resistor, 47,000 oho 
R10 39374-39 Resistor, 15,000 ohr 
R11 39374-39 Resistor, 15,000 ohc 
Ll t 

156907-• Antenna Coll Assemb 
LIÇ 
W 156906-49 Choke, Cathode 
L4 156906-50 Choke, Filament, R. 

• One Antenna CoU Assembly and one R. F. & Oscillator 
part number indicates the channel for which the assent 
Oscillator Coil Assembly for Channel 13. 

NOTE: Reference numbers (1, 2, 3, etc.) that follow Syr 

°John Y. Rider 
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REPLACEMENT PARTS LIST SCHEMATIC REPLACEMENT PARTS LIST 
AM-FM Tuner Chassis 362-3 

Symbol Symbol 

Symbol 

No. 
Part No. Description 

Symbol 
No. Part No. Description 

No. Part No. Description No. Part No. Description 

C101 156201-1 Capacitor, 470 mmf.,.2 kv., disc ceramic C172 144675-2 Capacitor, . 005 mid., 500 v., disc ceramic 

C301 145913-2 
C102 156201-1 Capacitor, 470 mmf., 2 kv., disc ceramic C173 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic 

C302 137727-1 
Capacitor, 110 mmf., 5%, 500 v., ceramic R313 39374-124 Resistor, 8200 ohm, 10%, 1 w. C103 137499-37 Capacitor, 110 mmf., 10%, 500 v., mica C174 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic 

C303 137727-121 
Capacitor, 100 mmf., 300 v., ceramic R315 39374-73 Resistor, 3.3 megohm, 10%, 1/2 w. (Part of L101) C175 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic 

C304A 144675-7 
Capacitor, . 005 mfd., 500 v., ceramic R316 39374-215 Resistor, 15,000 ohm, 10%, 2 w. C104 156201-3 Capacitor, 470 mmf., 500 v., disc ceramic C176 137727-134 Capacitor, 75 mmf., 10%, 500 v., ceramic 

C304B 
Capacitor, 1000 mini., 500 v. / Disc R317 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. C105 144675-28 Capacitor, . 001 mfd., 500 v., disc ceramic C177 39001-17 Capacitor, . 05 mfd., 600 v., paper 

C305A 152158-1 
Capacitor, 1000 mmf., 500 v. Ceramic R318 39374-33 Resistor, 4700 ohm, 10%, 1/2 w. C106 144675-28 Capacitor, . 001 mfd., 500 v., disc ceramic C178 156054-1 Capacitor, 10 mfd., 10 v., electrolytic 

C305B 
Capacitor, Tuning R319 39374-53 Resistor, 220,000 ohm, 10%, 1/2 w. C107 144675-28 Capacitor, . 001 mfd., 500 v., disc ceramic C179 39001-19 Capacitor, . 1 mfd., 600 v., paper 

C305C 
C305D 

Capacitor, Tuning Four 
Capacitor, Tuning Section 

R320 
R321 

39374-41 
39374-85 

Resistor, 22,000 ohm, 10%, 1/2 w. 
Resistor, 10 megohm, 10%, 1/2 w. 

C108 137499-33 Capacitor, 68 mmf., 10%, 500 v., mica 
(Part of L104) 

C180 
R101 

144675-2 
39374-57 

Capacitor, . 005 mfd., 500 v., disc ceramic 
Resistor, 470,000 ohm, 10%, 1/2 w. 

C306 137727-98 
Capacitor, Tuning R322 39374-58 Resistor, 560,000, 10%, 1/2 w. C109 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R102 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 

C307 
C308 

137727-109 
144675-2 

Capacitor, 22 mmf., 2%, 500 v., ceramic 
Capacitor, 39 mmf. ' 10%, 200 v., ceramic 

R323 
R324 

39374-49 
152338-4 

Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 2500 ohm, 5%, 10 w. 

C110 
C111 

39001-19 
156201-4 

Capacitor, . 1 mfd., 600 v., paper 
am Capacitor, .0012 mfd., 600 v., disc ceramic 

R103 
R104 

39374-17 
39374-15 

Resistor, 220 ohm, 10%, 1/2 w. 
Resistor, 150 ohm , 10%, 1/2 w . 

C309 
C310 
C311 
C312 

137727-90 
39477-45 
144675-13 
39477-31 

Capacitor, . 005 mid. , 500 v. , disc ceramic 
Capacitor, 100 mmf., 500 v., ceramic 
Capacitor, . 047 mfd., 600 v. ' molded paper 
Capacitor, . 01 m fd., 500 v ., disc ceramic 

Capacitor, . 15 mfd., 400 v. , molded paper 

R325 
R326 
R327 
R328 
R329 

155936-1 
39314-215 
39374-57 
39374-57 
39374-57 

Resistor, 1200 ohm, 5%, 7 w. 
Resistor, 15,000 ohm, 10%, 2 w. 
Resistor, 470,000 ohm , 10%, 1/2 w . 

Resistor, 470,000 ohm, 10%, 1/2 w. 
Resistor, 470,000 ohm, 10%, 1/2-w. 

C112 
C113 
C114 

C115 
C116 

137727-135 
137727-103 
39001-19 

154157-1 
39001-19 

Capacitor, 10 mmf., 500 v., ceramic 
Capacitor, 5 milli., 500 v., ceramic 
Capacitor, .1 mfd., 600 v., paper 

Capacitor, . 5 mfd., - 10% + 40%, 25 v., paper 
Capacitor, . 1 mid., 600 v., paper 

R105 
R106 
R107 

R109 

R109 

Part of L104 
39374-9 
39374-36 

39375_73 

39374-25 

Resistor, 3900 ohm, 5%, 1/2 w. 
Resistor, 47 ohm, 10%, 1/2 w. 
Resistor, 8200 ohm, 10%, 1/2 w. 

Resistor, 10,000 ohm, 5%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 

.Two 100 mmf. R330 39303-8 Resistor, 1 ohm, 10%, 1/2 w. C117 156201-2 Capacitor, . 001 mfd., 2 kv., disc ceramic R110 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. 
C313 142951-2 Capacitor- Resistor Un it, capacitors & one CA301 Cable 75 ohm Transmission Line C118 154100-4 Capacitor, 2.2 mmf., 500 y., ceramic R111 39374-11 Resistor, 68 ohm, 10%, 1/2 w. 

47,000 ohm CA302 156640-1 Cable & Switch Assy. (R312, R318, CA302, C119 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R112 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. 

C314 144675-13 
resistor C330, C347, C349, C120 137727-126 Capacitor, 33 mint, 500 v., ceramic R113 39375-75 Resistor, 12,000 ohm, 5%, 1/2 w. 

C315 137727-121 
Capacitor, . 01 mfd., 500 v., disc ceramic SW301, SW302, CA303) C121 39001-19 Capacitor, . 1 mfd., 600 v., paper R114 39374-15 Resistor, 150 ohm, 10%, 1/2 w. 

C316 144675-12 
Capacitor, . 005 mfd. 500 v., ceramic CA303 Part of CA302 Cable, Heater Cable & Lugs C122 137737-133 Capacitor, 68 mmf., 10%, 500 v., ceramic R115 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. Capacitor, 1000 mfd. 500 v. t Disc 

i 
C0301 150208-1 Assembly, Terminal Board C123 144675-6 Capacitor, . 004 mfd., 500 v. ) Two Section R116 39375-67 Resistor, 5600 ohm, 5%, 1/2 w. 

C317 144675-7 
Capacitor, 100 mfd., 500 v. Ceramic 1301 138437-1 Dial Bulb, Type 47, 6.3 v., . 15 amp. Capacitor, . 004 mfd., 500 v. ) Disc Ceramic R117 39374-45 Resistor, 47,000 ohm, 10%, 1/2 w. 
Capacitor, . 001 mfd. 500 v. t Disc 1302 138437-1 Dial Bulb, Type 47, 6.3 v., . 15 amp. C124 Part of T102 Capacitor, 10 mmf. R118 39374-41 Resistor, 22,000 ohm, 10%, 1/2 w. 

C318 137398-5 
Capacitor, . 001 mfd. 500 v. ç Ceramic J301 155717-1 Connector, Phonograph C125 Part of T102 Capacitor, 100 mmf. R119 39374-61 Resistor, 1 megohm, 10%, 1/2 w. 

C319 137727-8 
Capacitor, 3.3 mmf. 500 v., ceramic L301 143322-1 Coil, F. M. Antenna Primary C126 154103-1 Capacitor, 5 mfd., 50 v., electrolytic R120 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. 

C320 142958-1 
Capacitor, 1000 mmf., 300 v., ceramic L302 145724-1 Coil, F. M. Antenna Secondary. C127 137727-129 Capacitor, 330 mmf., 500 v., ceramic R121 39374-48 Resistor, 82,000 ohm, 10%, 1/2 w. 

C321 Part 
Capacitor, 4 mfd., 50 v., Electrolytic L303 143837-1 Coil, Choke C128 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R122 39374-48 Resistor, 82,000 ohm, 10%, 1/2 w. 

C322 
of L306 

137727-8 
Capacitor, Trimmer L304 151747-1 Coil, R. F. (F. M. ) C129 144675-28 Capacitor, . 001 mfd., 500 v., disc ceramic R123 39374-56 Resistor, 390,000 ohm, 10%, 1/2 w. 

C323 137727-109 
Capacitor, 1000 mmf. 300 v., ceramic L305 151746-1 Coil, Osc illator (F. M. ) C130 39001-19 Capac itor, . 1 mfd., 600 v., paper 11124 39374-61 Resistor, 1 megohm, 10%, 1/2 w. 

C324 
C325 

137398-5 
144675-2 

Capacitor, 39 mm f., 10%, 200 v., ceramic 
Capacitor, 3.3 mmf., 500 v., ceramic 
Capacitor, . 005 mfd., 500 v., disc ceramic 

L306 
L308 
L309 

152345-1 
152448-1 
143837-1 

Loop Antenna (A.M. ) 
Coil, Oscillator (A.M.) 
Choke 

C131 
C132 
C133 

39477-7 
39001-17 
39477-5 

Capacitor, . 01 mfd., 600 v., molded paper 
Capacitor, . 05 mid., 600 v., paper 
Capacitor, . 0047 mfd., 600 v., molded paper 

R125A 
R125B 
11126 

155580-1 

Part of L110 

Control, Volume ( 1 megohm) ) Assembly 
Control, Contrast ( 1000 ohm)) 
Resistor, 8200 ohm, 10%, 1/2 w. C326 39478-44 Capacitor, . 068 mid., 10%, 600 v., L310 149187-1 Choke C134 39477-5 Capacitor, . 0047 mfd., 600 v., molded paper R127 Part of L113 Resistor, 6800 ohm, 10%, 1/2 w. 

molded paper L311 149187-1 Choke C135 39478-7 Capacitor, . 01 mfd., 10%, 600 v., molded 11128 39375-365 Resistor, 6800 ohm, 5%, 2 w. C327 137727-121 Capacitor, . 005 mfd., 500 v., ceramic P301 152203 Connector, Cable paper R129 39374-13 Resistor, 100 ohm, 10%, 1/2 w. C328 144675-7 Capacitor, . 001 mid., 500 v., t Two Section SW301A 156120 C136 39001-78 Capacitor, . 006 mfd., 600 v., paper R130 39374-131 Resistor, 33,000 ohm, 10%, 1 w. 

C330 
Capacitor, . 001 mfd., 500 v. disc ceramic SW301B C137 39477-11 Capacitor, . 047 mfd., 600 v., molded paper R131 39374-36 Resistor, 8200 ohm, 10%, 1/2 w. 144675-6 Capacitor, . 004 mfd., 500 v. .1 Two Section SW302A Switch, Range & Power (Assembly) C138 39477-11 Capacitor, . 047 mfd., 600 v., molded paper R132 39374-49 Resistor, 100,000 ohm, 10%, 1/2 w. 

C331 
Capacitor, . 004 mfd., 500 v. 1 disc ceramic SW30213 C139 39001-5 Capacitor, 0005 mfd. 600 v., paper R133 39374-15 Resistor, 150 ohm , 10%, 1/2 w. 

C332 
C333 
C334 

156258-1 
156258-1 
39477-43 

Capacitor, . 002 mfd., 400 v., paper 
Capacitor, . 002 mfd., 400 v., paper 
Capacitor, . 022 mfd., 600v., molded paper 

T 301 

T302 
T303 

139919-3 

145025-1 
145193-1 

Transformer, 1st I. F. (455 Kc.) 

Transformer, 2nd I. F. (10.7 Mc. ) 
Transformer, Ratio Detector 

C140A 

C140B 
C140C 

155910-1 Capacitor, 10 mfd., 10%, 300 v. 

Capacitor, 200 mid., 10%, 150 v. 
Capacitor, 30 mfd., 10%, 150 v. Electrolytic 

R134 
R135 
R136 

39374-29 
39374-18 
39374-43 

Resistor, 2200 ohm, 10%, 1/2 w. 
Resistor, 270,000 ohm, 10%, 1/2 w. 
Resistor, 33,000 ohm, 10%, 1/2 w. 

C335 
137727-131 Capacitor, 220 mmf., 500 v., ceramic T304 145025-3 Transformer, 1st 1.F. (10.7 Mc. ) C140D Capacitor, 200 mfd., 10% 150 v. R137 39375-73 Resistor, 10,000 ohm, 5%, 1/2 w. 

C336 
Part of T301 Capacitor, 131 mmf. T305 139919-3 Transformer, 2nd I. F. (455 Kc.) C141 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R138 39375-73 Resistor, 10,000 ohm, 5%, 1/2 w. 

C337 
C338 

Part of T301 
Part of T304 

Capacitor, 106 mmf. 
Capacitor, 17 mmf. 

. 152125-3 
131154-1 

Background Assembly, Dial 
Cotter (External), Drive Shaft 

C142 
C143 

156021-1 
154104-1 

Capacitor, 20 mfd., 10%, 600 v., electrolytic 
Capacitor, 10 mfd., 50 v., electrolytic 

11139 
R140 

155352-1 
39374-36 

Control, Brightness (5 megohm) 
-Resistor, 8200 ohm, 10%, 1/2 w. 

C339 
Part of T305 Capacitor, 131 mmf. 145697 Insulation & Bushing Assembly C144 144675-2 Capacitor, . 005 mfd., 500 v., disc ceramic R141 39374-22 Resistor, 560 ohm, 10%, 1/2 w. 

C340 
Part of T302 Capacitor, 17 mmf. 138853 Insulator, control Mtg. C145 39001-7 Capacitor, . 001 mfd., 600 v., paper 11142 156332-1 Control, Noise Gate ( 10 megohm) 

C341 
Part of T305 
Part 

Capacitor, 106 mmf. 155952 Insulator, Dial Background (2 used) C146 39001-82 Capacitor, . 03 mfd., 600 v., paper R143 39374-56 Resistor, 390,000 ohm, 10%, 1/2 w. 

C342 
of T302 

Part 
Capacitor, 17 mmf. 155517 Link C147 39001-13 Capacitor, . 01 mid., 600 v., paper 11144 39374-56 Resistor, 390,000 ohm, 10%, 1/2 w. 

C343 
of T303 Capacitor, 43 mmf. 155721 Link and Connecting Arms C148 155911-1 Capacitor, 200 mfd., 10%, 150 v., electrolytic 11145 39374-67 Resistor, 1.8 niegohm, 10%, 1/2 w. 

C344 
C345 

39477-39 
.39477-38 
39001-20 

Capacitor, . 0047 mfd., 600 v., molded paper 
Capacitor, . 0033 mfd., 600 v. , molded paper 

139040 
152195 

Mounting (Shock), Sub Chassis 
Pointer, Dial 

C149A 
C149B 

155436-1 Capacitor, 200 mfd., 300 v. 
Capacitor, 5 mfd., 300 v. i• Electrolytic 

11146 
11147 

39374-63 
39374-49 

Resistor, 1.2 megohm, 10%, 1/2 w. 
Resistor, 100,000 ohm, 10%, 1/2 w. 

C346 39001-85 
Capacitor, . 15 mfd., 600 v., paper 137939-1 Pulley, Drive Cord Idler C150 137727-132 Capacitor, 1000 mmf., 500 v., ceramic 11148 39374-31 Resistor, 3300 ohm, 10%, 1/2 w. 

C347 39477-43 
Capacitor, . 08 mfd., 600 .v. , paper 132028 Rivet, Drive Cord C151 137727-132 Capacitor, 1000 mmf., 500 v., ceramic 11149 39374-31 Resistor, 3300 ohm, 10%, 1/2 w. 

C348 
C349 
*C350 

137727-121 
39477-32 
39433-11 

Capacitor, . 022 mfd., 600 v. , molded paper 
Capacitor, . 005 mfd., 500 v., ceramic 
Capacitor, . 22 mfd., 400 v., molded paper 

137940-1 
39311-60 
155518 

Rivet, Idler Pulley 
Set Screw 
Shaft, Dial Drive 

C152 

C153 

39478-114 

146434-16 

Capacitor, . 0033 mfd., 10%, 1000v., molded 
paper 
Capac it or, .006 m fd., 10%, 600 v., paper 

11150 
R151 
R152 

39374-30 
39374-41 
156334-1 

Resistor, 2700 ohm, 10%, 1/2 w. 
Resistor, 22,000 ohm, 10% 1/2 w. 
Control, Dectector Level (5 megohm) 

*C351 
R301 
11302 
R303 

39433-11 
39374-61 
39374.120 
39374-61 

Capac itor, . 005 mfd., 150 v., paper 

Capacitor, . 005 mfd., 150 v. paper 
Resistor, 1 megohm,10%, 1/2 w. 
Resistor, 3900 ohm, 10%, 1 w. 

152651 
145205 
136565-25 
139727-10 

Shield Assembly 
Socket, Contact (AM Antenna Loads) 
Socket, Dial Light 
Socket and Cable, Phono Motor 

C154 

C155 
C156 
C158 

39001-82 

39001-76 
137737-134 
137499-30 

Capacitor, . 03 mid., 600 v., paper 

Capacitor, . 003 mfd., 600 v., paper 
Capacitor, 75 mmf., 10%, 500 v., ceramic 
Capacitor, 3900 mmf., 10%, 500 v., mica 

R153 
R154 

R155 
11156 

39374-37 
155610-1 

39374-53 
154086-1 

Resistor, 10,000 ohm, 10%, 1/2 w. 
Control, Vertical Hold ( 1 megohm ) 

Resistor, 220,000 ohm, 10%, 1/2 w. 
Control, Height (5 megohm) 

11304 
R305 
R306 

11307 
R308 

39374-41 
39374-120 
39374-14 
39374-123 
39374-45 

Resistor, 1 megohm, 10%, 1/2 w. 
Resistor, 22,000 ohm, 10%, 1/2 W. 
Resistor, 3900 ohm, 10%, 1 w. 
Resistor, 120 ohm, 10%, 1/2 w. 
Resistor, 6800 ohm, 10%, 1 W. 
Resistor, 47,000 ohm, 10%, 1/2 W. 

142761 
39462-2 
144732 
145607 
145757 

Socket, Tube (V301, V302) 
Socket, Tube (V303, V304) 
Socket, Tube (V305) 
Socket, Tube (V306) 
Spring, Drive Cord 

C159 
C160 
C161 
C162 
C163 

137499-34 
137499-32 
144675-2 
39001-19 
156569-1 

Capacitor, 560 mmf., 10%, 500 v., mica 
Capacitor, 680 mmf., 10%, 500 v., mica 
Capacitor, . 005 mfd., 500 v., disc ceramic 
Capacitor, .1 mfd., 600 v., paper 
Capacitor, 120 mmf., 10%, 5 kv., disc 

11157 
R158 
R159 
R160 
R161 

39374-35 
39374-60 
155519-1 
39374-117 
148861-1 

Resistor, 6800 ohm, 10%, 1/2 w. 
Resistor, 820,000 ohm, 10%, 1/2 w. 
Control, Vertical Linearity (750 ohm) 
Resistor, 2200 ohm, 10%, 1 w. 
Control, Vertical Linearity ( 1000 ohm) 

R309 39374-42 Resistor, 27,000 ohm, 10%, 1/2 
138568 Strip (Paper), Dial Pointer ceramic R162 39374-27 Resistor, 1500 ohm, 10%, 1/2 w. 

11310 39374-61 
W. 

Resistor, 1 megolun, 10%, 1/2 
139121 Stud, Insulating C164 144675-2 Capacitor, .005 mfd., 500 v., disc ceramic 

11163 155956-1 Control, Tone ( 1.5 megohm) 

/1311 39374-41 
W. 

Resistor, 22,000 ohm, 10%, 1/2 
134916 Washer (Spring), Drive Shaft C165 39001-14 Capacitor, . 015 mfd., 600 v., paper 

11164 39374-43 Resistor, 33,000 ohm, 10%, 1/2 w. 

11312 39374-35 
w. 

Resistor, 6800 
138976 

Washer (Extruded), Control Mtg. C166 Part of L118 Capacitor, . 1 mfd., 5%, 200 v., paper R165 39303-9 Resistor, 1.2 ohm, 10%, 1/2 w. (On 414-1 
ohm, 10%, 1/2 w. C167 154988 Capacitor, 120 mmf., 10%, 3 kv., disc Chassis) 

*These Two Capacitors Replace a Two Section . 004 Capacitor Used in Early Production. 
C168 39001-11 

ceramic 
Capacitor, . 005 mfd., 600 v., paper 

11166 39303-9 Resistor, 1.2 ohm, 10%, 1/2 w. (On 414 
Chassis) 

C169 137727-126 Capacitor, 33 mmf., 500 v., ceramic R167 156540 Resistor, 7.5 ohm, 10%, 7.5 w., wire wcund 
C170 39001-19 Capacitor, . 1 mid., 600 v., paper 11168 39374-49 Resistor, 160,000 ohm, 10%, 1/2 w. 
C171 39001-13 Capacitor, . 01 mfd., 600 v., paper R169 39374-49 Resistor, 100,000 ohm, 10%, 1/2 w. 

C John F. Rider 
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SCHEMATIC REPLACEMENT PARTS LIST 
Chassis 414 & 414-1 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

R170 39374-41 Resistor, 22,000 ohm, 10%, 1/2 W. L105 156362 Coil, R. F. Choke (5 microhenries) 

R171 39374-135 Resistor, 68,000 ohm, 10%, lw. L106 154376 Coil, Diode Choke ( 15.5 microhenries) 

R172 39374-77 Resistor, 4.7 megohm, 10%, 1/2 w. L107 156714 Coil, Video Peaking (90 microhenries) 

R173 39374-77 Resistor, 4.7 megohm, 10%, 1/2 w. L108 154184 Coil, Video Peaking (335 microhenries) 

R174 39374-135 Resistor, 68,000 ohm, 10%, 1 w. L109 155256 Coil, Choke R.F. Filament (. 576 micro-

R175 39374-26 Resistor, 1200 ohm, 10%, 1/2 w. henries) 

R176 39374-34 Resistor, 5600 ohm, 10%, 1/2 w. L110 154194 Coil, Video Peaking (414 microhenries) 

R177 39374-33 Resistor, 4700 ohm, 10%, 1/2 w. L111 155446 Coil, 4.5 Mc. Trap (27-57 microhenries) 

R178 39374-46 Resistor, 56,000 ohm, 10%, 1/2 w. L112 156618 Coil, Video Peaking ( 117 microhenries) 

R179 155511-1 Control, Horizontal Hold ( 170,000 ohm) L113 154206 Coil, Video Peaking ( 106 microhenries) 

R180 39374-39 Resistor, 15,000 ohm, 10%, 1/2 w. L114 156619 Coil, Video Peaking (240 microhenries) 

R181 39374-47 Resistor, 68,000 ohm, 10%, 1/2 w. L115 155442 Coil, Sound Take-Off ( 12-23 microhenries) 

R182 39374-61 Resistor, 1 megohm, 10%, 1/2 W. L116A 156839-1 Deflection Yoke 1 

R183 39374-215 Resistor, 15,000 ohm, 10%, 2 w. L116B Deflection Yokel Assembly 

R184 155844 Control, Horizontal Centering ( 75 ohm) L117 154220 Coil, Horizontal Oscillator ( 18-37 micro-

R185 39374-37 Resistor, 10,000 ohm, 10%, 1/2 w. henries) 

R186 39374-50 Resistor, 120,000 ohm, 10%, 1/2 w. L118 155944 Network, Yoke Coupling ( 10 millihenries) 

R187 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. L119 156575 Coil, R.F. Choke ( 16 microhenries) 

R188 39374-69 Resistor, 2.2 megohm, 10%, 1/2 w. T101 155594-1 Transformer, Diode L F. 

R189 39374-139 Resistor, 150,000 ohm, 10%, 1 W. T102 154108-1 Transformer, Ratio Detector 

R190 39374-23 Resistor, 680 ohm, 10%, 1/2 w. (Part of L116) T103 155255-1 Transformer, Vertical Oscillator 

R191 39374-23 Resistor, 680 ohm, 10%, 1/2 w.(Part of L116) T104 155966-1 Transformer, Vertical Output 

R192 39374-42 Resistor, 27,000 ohm, 10%, 1/2 w. T105 155587-1 Transformer, Audio Output 

R193 39374-53 Resistor, 220,000 ohm, 10%, 1/2 W. T106 155532 Transformer, Filament 

R194 39374-13 Resistor, 100 ohm, 10%, 1/2 W. T107 156005-1 Choke, Filter 

R195 39374-215 Resistor, 15,000 ohm, 10%, 2 w. T108 155445-2 Transformer, Horizontal Deflection 

R196 Part of L119 Resistor, 180 ohm, 10%, 1/2 W. C0102 138352 Socket, 2 Prong Female 

R197 39374-25 Resistor, 1000 ohm, 10%, I w. (Part of L116) C0103 154114 Socket, Terminal Strip 

R198 39374-56 Resistor, 390,000 ohm, 14, 1/2 w. SW101 Part of R125 Switch, On-Off 

R199 39374-60 Resistor, 820,000 ohm, 10%, 1/2 w. SW102 156329-1 Switch, Rotary (AGC Control) 

R200 Part of L112 Resistor, 8200 ohm, 10%, 1/2 w. S101 156563-1 Power Cable gi Socket Assembly 

R201 39374-45 Resistor, 47,000 ohm, 10%, 1/2 w. CR101 154111 Crystal, IN64 (Part of T101) 

R202 39374-69 Resistor, 2.2 megohm, 10%, 1/2 w. SR101 155575-1 Rectifier, Selenium 

R203 39374-29 Resistor, 2200 ohm 10%, 1/2 w. SR102 155575-1 Rectifier, Selenium 

R204 39374-77 Resistor, 4.7 megohm, 10%, 1/2 w. SP101 138762-6 Speaker, 12" PM 

R205 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. CA101 132300-14 Cable & Plug, AC Power 

R207 39374-69 Resistor, 2.2 megohm, 10%, 1/2 w. CA102 139727-7 AC Socket, Phono Motor 

R208 39374-56 Resistor, 390,000 ohm, 10%, 1/2 w. P101 154125 Receptacle, Interlock 

R209 39374-202 Resistor, 1800 ohm, 10%, 2 w. P102 131983 Plug, 2 Prong Male 

L101 155304 Coil, Converter LF. ( 1.98-4.5 microhenries) 1101 138437-8 Lamp, Dial (On 414-1) 

L102 155319 Coil, 1st LF. ( 1.95-4 microhenries) 1102 138437-8 Lamp, Dial ( On 414-1) 

L103 155348 Coil, 2nd. LF. (2.4-4.5 microhenries) 1103 138437-8 Lamp, Dial (On 414-1) 

L104 156361 Coil, R.F. Choke ( 70 microhenries) 1104 138437-8 Lamp, Dial (On 414) 

UHF CONVERTER 

SOCKET VOLTAGE CHART 

OSCILLATOR 

-1.5 
TO -6.0 

o 
I -F 

A MPL. 
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NOTES: 

1. BOTTOM VIEW OF TUBE SOCKETS. 
2. VOLTAGES MEASURED WITH AN ELEC -

TRONIC VOLTMETER CONNECTED FROM 
SOCKET LUG TO CHASIS WITH THE 
FUNCTION SWITCH IN IMF" POSITION. 

3.*. AC. VOLTAGES. 
NC. NO CONNECTION. 

4. OSCILLATOR SOCKET VOLTAGE VARIES 
WITH FREQUENCY, OTHER VOLTAGES 
+ 10%. 

5. LINE VOLTAGES,117V,601../AC. 
6. MINIMUM CRYSTAL CURRENT FOR PROPER 

OPERATION OF THE OSCILLATOR, 300 Po. 
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NOTES: 
1. K 1000 
2. All Capacitance Values in MUT. And All Resistance 

in Ohm. Unless Otherwise Noted. 
3. All Sections Of Switch SW1 Are Viewed From The 

Shalt End. 
4. When Possible, Replace The Crystal Mixer With 

One Of The Same Type. When The Same Type is 
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Not Available One Of The Other Types Can Oren- c 
arily Be Used As A Substitute. However, Because 
Of Individual Crystal Characteristics The Substi- 470 
tution Of The 1572 ( Part No. 151811) For The 1582 
(Part No. 155459) Or K3D May Be Less Satisfactory. 

S. In Some Early Production UHF Tuners, R11 Was 
Not Used. In Some Later UHF Tuners, RI1 Is 
87,000 Ohm, Ifa, 1/2 watt. 
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Symbol 
No. Part No. Description 

Symbol 
No. 

Part No. Description 

Cl 152997-6 Capacitor, . 68 mmf., 10%, 500 V. L9 155510 Choke, R. F. (145 microhenries) 
C2 152997-6 Capacitor, . 68 mmf., 10%, 500 V. LIO 148936-5 Choke, R. F. (2.7 microhenries) 
C3 152997-8 Capacitor, 68 mmf., 500 V. L11 157135-1 Inductance (Variable), Choke, Oscillator 

C4 151880-3 Capacitor, . 25 - 2.5 mmf. Coupling 
C5 155439-1 Capacitor, 12 mmf. LI2 157473-1 Coil, Cathode Neutralizing 
C6 156078-1 Capacitor, 2-7 mmf., Oscillator Trimmer CAI Transmission Line, Antenna (300 ohm) 

Assembly CO1 155604 Terminal Board, UHF Antenna 
C7 137727-104 Capacitor, 470 mmf., ceramic CO2 155431-1 Strap, Oscillator Plate 
C8 152997-15 Capacitor, . 39 mmf., 10%, 500 v. CR1 157690-1 Crystal, Mixer (K3D) 
C9 152997-8 Capacitor, 68 mmf., 500 v. SW1 156170-1 Switch, Function 
CIO 156201-1 Capacitor, 470 mmf. ; 2 k. v. , disc ceramic 155495 Arm & Hub Assembly, Function Switch 
C11 137727-104 Capacitor, 470 mmf., ceramic 155561 Arm' Toggle 
C12 152997-6 Capacitor, . 68 mmf., 10%, 500 V. 155441 Bracket, Antenna 
C13 152997-1 Capacitor, 2.2 mmf., 10%, 500 V. 154736 Bracket, Idler Pulley 
C14 152997-11 Capacitor, 10 mmf., 10%, 500 V. 155488 Bracket, Tube Lock 
C15 137727-104 Capacitor, 470 mmf., ceramic 155427 Clip & Board Assembly, Crystal 
C16 137727-104 Capacitor, 470 mmf., ceramic 154803 Cotter Pin ( External) 
Cl? 137727-113 Capacitor, 1500 mmf., 500 V. 155893 Eyelet (3 used to hold Rotors to Shaft) 
C18 152997-2 Capacitor, 1.0 mmf., 10%, 500 v. 156788 Fibre Hub, Small Knob Shaft, Groove Pin 
C19 137727-104 Capacitor, 470 mmf., ceramic & Outer Shaft Assembly 
C20 156201-1 Capacitor, 470 mmf., 2 k. v. , disc ceramic 155466-1 Guard, Fishpaper 
RI 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 137939-1 Idler Pulley 
R2 39374-218 Resistor, 27,000 ohm, 10%, 2 W. 155491 Pin, Drive Cord Guide 
R3 39374-218 Resistor, 27,000 ohm, 10%, 2 W. 156672 Pulley, Drive Cord 
R4 39374-37 Resistor, 10,000 ohm, 10%, 1/2 w. 137940-1 Rivet, Idler Pulley 
R5 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 137940-8 Rivet, Toggle Arm 
R6 39374-30 Resistor, 2700 ohm, 10%, 1/2 w. 155481-1 Screw, Nylon (used to mount C6) 
R7 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 39311-2 Set Screw, Arm & Hub Assembly 
R8 39374-12 Resistor, 82 ohm, 10%, 1/2 w. 155898 Shaft & Stop Assembly, Inductuner 
R9 Part of Li Resistor, 390 ohm, 10%, 1/2 w. 153804 Shield ( Lid), Oscillator 
R10 Part of L8 Resistor, 330 ohm, 10%, 1/2 w. 153806 Shield, Oscillator 
R11 39374-49 Resistor, 100,000 ohm, 10%, 1/2 w. 154677 Shield, Tube (V1) 
Ll 155158-1 Inductuner, UHF 154743 Shield ( Fish Paper Disc), Drive Cord 
L2 157472-1 Coil, Grid Neutralizing 152053-1 Socket, Tube (V1) 
L3 Part of C4 Inductance 152078-1 Socket, Tube (V2) 
L4 Part of C6 Inductance 51752 Spring, Drive Cord Tension 
L5 148936-2 Choke, R. F. (. 82 microhenries) 156930 UHF Converter Complete 
L6 156167-1 Choke, R. F. (. 182 microhenries) 155895 Washer (1 used), Shaft & Stop Assembly 
L7 148936-4 Choke, R. F. (1.2 microhenries) 148206-1 Washer (Spring Tension), Toggle Arm 
L8 157134-1 Choke, Oscillator Filament . 
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MODELS F-24COLBH, LH, Ch. 411-4; F-24COLBU-1, LU-1 Ch. 411-5 

I. F. ALIGNMENT 

F -24COLU -1 
(Mahogany) 

F -24 COLBU -1 
(Blond) 

POWER SUPPLY: 117 volts, 60 cycle, a.c. 

POWER CONSUMPTION: 160 watts VHF. 
165 watts UHF. 

AUDIO POWER OUTPUT: 1.4 watts maximum. 

ANTENNA INPUT IMPEDANCE: 300 ohms balanced. 

BLOCK DIAGRAM. 
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All lead connections from the signal marker generator and 
sweep generator must be shielded. Keep exposed ends and 
ground leads as short as possible (about one inch). Always 
locate the ground lead connections as close as possible to 
their respective "hot" leads in the television receiver 
chassis. The sweep generator output, signal generator 
output, and contrast control must be kept low enough to 
prevent overloading the television receiver circuits. 

CAUTION: One side of the chassis is connected to the 
power line. Therefore, test equipment should 
not be connected to the receiver unless an 
isolation transformer is used between the power 
line and the receiver. DO NOT GROUND THE 
RECEIVER CHASSIS UNLESS AN ISOLATION 
TRANSFORMER IS USED. 

To Check I. F. Alignment (on Oscilloscope): 

Equipment: Sweep Generator, Marker Frequency Genera-
tor, Oscilloscope, VTVM (electronic voltmeter), Variable 
Bias Control Assembly with 4 1/2 volt battery. 

20.8 
21.9 

22.9 

27.9 

26.4 

  .100 % 

3. 7MC 

25.5 

50% 

INTERMEDIATE FREQUENCY: 

Video Carrier- 26.4 mc. 

Sound Carrier- 21.9 mc. 

Intercarrier Sound-4.5 mc. 

U. H. F. Output—Channels 5 or 6. 

DEFLECTION: Electromagnetic. 

FOCUS: Magnetic (P.M.) 

ION TRAP: Single Permanent Magnet. 

HORIZONTAL SCANNING FREQ: 15,750 c. p. s. 

VERTICAL SCANNING FREQ: 60 c. p. s. 

FRAME FREQUENCY: 30 c. p. s. 

SCANNING: Interlaced, 525 lines. 

SPEAKER: 12" Permanent Magnet. 

VOICE COIL IMPEDANCE: 3.2 ohms at 400 cycles. 

24.4 

VARIABLE BIAS CONTROL ASSEMBLY 

a. Set up vertical gain control on scope to read approxi-
mately 8.8 volts peak to peak between arbitrary 
reference lines. This can readily be done as follows: 

1. Draw two horizontal lines spaced approximately 
3" apart (depending on size of tube). 

2. Connect low side of scope lead to chassis and 
the high side of lead to the 6.3 volt filament 
circuit. This will provide a signal with a peak 
to peak voltage of 17.6 volts. 

3. Adjust scope vertical gain control until the 
distance between the two horizontal lines equals 
one-half the peak to peak amplitude of the 60 
cycle sine wave. Leave the vertical gain in this 
position until the sweep generator attenuator has 
been set in step "h". 

To junction of C113 & R115 

To minus (-) of 4 1/2 v. Battery -e 

Clip to chassis 

5000 Ohm Control only, Part No. 1.142 ,, 

To plus (+) of 4 1/2 v. Battery 

NORMAL OVERALL I. F. RESPONSE CURVE 
NOTE. Response os Seen by Means of Sweep Generator 

b. Set channel selector knob to unused channel. Set fine 
tuning control and contrast control to maximum 
counter- clockwise position. Set noise gate to maxi-
mum counter-clockwise position. Set Local-Distance 
switch to "Local" position. 

c. Remove RF amplifier tube (V1) from socket on VHF 
tuner. 

d. Lift the shield of the Oscillator- Mixer tube V2 suffi-
ciently to clear the socket ground clips. Connect the 

high side of lead from sweep signal generator to the 
ungrounded tube shield and the ground side of gener— 
ator lead to the tuner chassis. Keep leads as short 
as possible (about 1 inch). 

e. Apply -3.0 volts D.C. bias to I- F Bias line, junction 
of C113 and R115 (see "Variable Bias Control As-
sembly"). 

f. Set generator to sweep from 20 mc. to 32 mc. 

g• Transfer high side of scope lead to top of R116. Ad-
just the output of the sweep generator to obtain curve 

on scope of approximately 10 volts peak to pe'ak. 
(Excessive input will overload the circuit and cause 
distortion in the wave form. Check for possible over-
load by temporarily increasing and decreasing the 
signal input level and noting any change in the wave 
form. Be sure to keep the input level below the over-
load point, indicated by a flattening of the peak). 

© John F. Rider 



I. F. ALIGNMENT (continued) 

h. Set the marker generator to the various frequencies 
given (20.8 mc., 21.9 mc., etc. ) and compare their 
relative position with those shown on the Nominal 
Response Curve. (Be sure to keep the marker at the 
minimum usable amplitude. Excessive signal will 
distort wave shape. ) Slight deviation in shape from 
the nominal response curve is permissible, but if any 
great deviation is noted, it will be necessary to re-
align the IF amplifier as in section 2. (NOTE: The 
response curve may vary with the type of sweep 
equipment used. Such variations due to equipment 
can be checked by comparing the resultant curve with 
that observed on a known good chassis. ) 

I. F. Alignment Procedure 

(Using Signal Generator and VTVM): 

Equipment: Signal (Marker) Generator, VTVM (electronic 
voltmeter), 1000 mmf. capacitor, Swamping Network (See 
step "o"), Variable Bias Control Assembly with 4 1/2 volt 
battery. 

a. Set channel selector switch to an unoccupied channel 
and the fine tuning control to the maximum counter-
clockwise position. A channel in the upper band 
(channels 7 to 13) will allow easier adjustment of L10 

in step "o". 

b. Set contrast control to the maximum counter-clock-
wise position. Set noise gate to the maximum 
counter- clockwise position. Set Local Distance 
switch to "Local" position. 

c. 

d. 

e. 

Remove RF amplifier tube (V1) from socket on VHF 

tuner. 

Apply - 3.0 volts D.C. bias to I- F Bias line, junction 
of C113 and R115 (see "Variable Bias Control As-
sembly"). 

Connect high side of lead from signal (marker) gen-
erator through a 1000 mmf. capacitor to TP-2 (wire 
protruding from top of tuner through the insulating 
grommet next to L10). Connect the ground lead to the 
RF tuner case. 

f. Transfer high side lead of VTVM to top of detector 
load resistor, R116. 

g. Set signal (Marker) generator to 24.4 mc. and set at-
tenuator of signal generator to produce a meter de-
flection of approximately -2 volts DC. Adjust top of 
T101 for maximum DC meter reading. (Be sure 
sweep generator is off. ) Readjust output from signal 
generator if necessary to keep meter deflection at -2 
volts DC maximum. 

h. Set signal generator to 22.9 mc. and adjust top of L103 
for maximum DC meter indication. Limit meter de-
flection to approximately -2 volts DC maximum by ad-
justing output attenuator on generator. 

j. Set signal generator to 21.9 mc. and adjust bottom of 
L103 for minimum DC meter deflection. Input should 
be high enough to permit a definite null to be observed 
on meter. (If necessary, IF bias may be reduced for 

this step. ) 

Repeat steps "h" and "i". Reset bias to - 3.5 volts if 

necessary. 

k. Reset IF bias at -3.5 v. Set generator to 25.5 mc. 
and adjust top of L102 for maximum meter deflection. 
Limit meter reading to approximately -2 volts DC 
maximum by adjusting output attenuator on generator. 

Reset signal generator to 24.4 mc. Adjust top of L101 
for maximum meter deflection. Limit meter reading 
to approximately -2 volts DC maximum by adjusting 

output attenuator on generator. 

Reset signal generator to 27.9 mc. and adjust the 
bottom of L101 for minimum DC meter deflection. 
Signal generator output must be sufficient to produce 
a definite null. (If necessary IF bias may be reduced 

for this step). 

1. 

m. 

n. Repeat steps "1" and "m". If bias has been reduced 
below -3.5 volts, reset to - 3.5 volts for step "1". 

o. Transfer high side of signal generator lead to TP-1. 
Set signal generator to 25.5 mc. Set IF bias to - 3.5 
volts. Connect the Swamping Network (a 1000 ohm 
resistor in series with a 1000 mmf. capacitor) across 
L101 making connections to the two lugs on the coil 
form closest to the chassis. Adjust L10 for a maxi-
mum meter reading. I- F bias may be reduced if 
necessary to obtain a usable deflection. Remove 
Swamping Network. 

P. Disconnect alignment equipment. 

SOUND ALIGNMENT 

1. Connect crystal controlled 4.5 mc. 400 cycle amplitude 
modulated signal, modulated 30% or greater, between 
grid of video amplifier and chassis. 

2. Connect high side of scope through detector probe to the 
picture tube cathode (pin 11). Connect low side of scope 
to chassis. Adjust 4.5 mc. trap, L109, for minimum 
400 cycle deflection on scope. 

3. Connect electronic voltmeter to pin 2 of ratio detector 
tube, V104, and adjust 4.5 mc. sound take-off (L112) 
and bottom of ratio transformer (T102) for peak reading 

on voltmeter. Adjust input to make this peak reading 4 
volts. 

4. Adjust input to obtain 12 volts output. Transfer elec-
tronic voltmeter to junction of R129 and C128 (refer to 
Schematic Wiring Diagram). Adjust top of T102 for 
zero balance on electronic voltmeter. 

5. Recheck steps 2, 3 and 4 above. 

6. Remove input signal, scope and electronic voltmeter. 

a 

VHF CHASSIS (411-4) TOP VIEW 

(Tube and Alignment Locations) 

VHF CHASSIS (411-4) BOTTOM VIEW 

(Tube Socket and Alignment Locations) 

UHF ALIGNMENT 

ALIGNMENT NOTES: 

CAUTION: This UHF converter unit is used with a VHF re-
ceiver that has one side of the chassis connected to the 
power line. DO NOT CONNECT TEST EQUIPMENT TO 
ANY PART OF THE RECEIVER OR GROUND THE 
CHASSIS UNLESS AN ISOLATION TRANSFORMER IS 
USED BETWEEN THE POWER LINE AND RECEIVER. 

1. Remove the UHF Converter from the VHF receiver 
chassis. 

2. In order that the converter will operate with the tuning 
shaft in maximum CCW* position, it will be necessary 
to disengage the function switch shaft from the linkage 
which operates it and manually set the switch to the 
UHF position. To accomplish this, loosen the two set-
screws which secure the arm and hub assembly to the 
shaft. Turn the switch clockwise to the UHF position 
and leave it in this position while aligning. 

3. Connect the output leads of the UHF converter to the 
R. F. input terminals of the VHF Tuner. 

4. Reconnect the B+ and filament leads of the tuner to the 
same points on the VHF receiver from which they were 
disconnected. Connect UHF Converter chassis to B-
(VHF receiver chassis). 

* CW - Clockwise 
CCW - Counter-clockwise 

5. Keep all leads as short as possible. One suggested way 
of doing this is to mount the UHF converter at right 
angles to the TV chassis with one mounting screw. Most 
of the leads on the UHF converter will then be of suffi-
cient length that no additional length will need to be 
added. 

6. Set VHF Tuner to Channel 6. 
7. Alignment should be followed in the order shown. 

I. F. ALIGNMENT 

1. Connect an electronic voltmeter or an oscilloscope 
across the second detector load resistor. 

2. Turn on the power. 

3. Apply an 82 mc. signal (amplitude modulated if a scope 
is used) to the crystal terminal (B) at the junction of 
C13 and L9 through the resistor network shown in 
Sketch A. 
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CHASSIS 411-4, 411-5 

UHF ALIGNMENT (continued) 
Resistor Matching Network for I. F. Alignment 

SHIELDED 

CURIE TO 

SO OTOP 
GENERATOR 
OUTPUT -- 250 OMW 

CARSON 

RES.STONS 

LEAD LENGTHS SHOULD OPT TO 

AP. ADSOLUTE 11011110USI 

r> TO 

r). TO CONVERTER 

CHASSIS 

SKETCH A 

4. Adjust plate coil (Ti) and grid coil (T2) for maximum 
indication on the electronic voltmeter or scope. 

5. Disconnect the resistor network from the crystal 
terminal. 

OSCILLATOR ALIGNMENT: 

1. With the electronic voltmeter or scope connected across 
the second detector load resistor, apply a 460 mc. 
signal (amplitude modulated if a scope is used) to the 
UHF antenna terminals through the resistor network 
shown in Sketch B. 

Resistor Matching Network for Osc. & R. F. Alignment 

GENERATOR 
OUTPUT TERSANAL S 

eo ohms) 

OUTPUT 
300onms 

TRANSMISSION LINE 
TO ANT 
TERM 

NOTE - Leaf length shculd be kept to on absolute rturwnson, 
by corneettng network drectly to generator terrntnols 

SKETCH B 

2. With the tuner shaft at maximum CCW* position, adjust 
the oscillator trimmer C6 for peak reading on the elec-
tronic voltmeter or maximum indication on the scope 
(oscillator frequency is set to 84 mc. below the carrier 
frequency). 

3. Set the signal generator to 904 mc. 
4. Rotate the tuner shaft to the maximum CW position and 

adjust the oscillator end inductor L4 up or down for 
maximum reading on the voltmeter. 

5. Open the ground connection on L10 and connect an 0-10 
ma. D. C. meter between the open end of the crystal 
return choke L10 and ground. 

• CW - Clockwise 
CCW - Counter-clockwise 

6. Adjust the oscillator coupling coil L11 for maximum 
crystal current when the tuner shaft is rotated to the 
maximum CW position. When operating at normal line 
voltage (117 volts, 60 cycles), the maximum current 
should not exceed 5 nia, at any setting of the tuner shaft. 
When operating at low line voltage (105 volts, 60 
cycles), the minimum crystal current must not be less 
than 0.3 ma. at any setting of the tuner shaft. 

7. Repeat steps 1 through 4 until maximum reading is ob-
tained. 

R. F. CIRCUIT ALIGNMENT 

1. With the electronic voltmeter or scope connected across 
the second detector load resistor of the VHF receiver, 
apply a 460 mc. signal (Amplitude modulated if a scope 
is used) to the UHF antenna terminals through the re-
sistor network shown in Sketch B. 

2. With the tuner shaft at the maximum CCW position, ad-
just the antenna trimmer C4 for maximum meter read-
ing or for maximum scope indication. 

3. Reset signal generator to 904 mc. 

4. Rotate the tuner shaft to maximum CW position. Adjust 
the antenna end inductor L3 by forming larger or 
smaller loop until maximum reading on the meter (or 
scope) is obtained. 

5. Repeat steps 1 through 4 until maximum reading is ob-
tained. 

6. Turn the power switch to the "OFF" position. 
7. Disconnect the generator, the electronic voltmeter or 

scope, and the resistor network. Disconnect the 0-10 
ma. meter, and solder the open lead of L10 to the 
chassis. 

8. Re-engage the toggle coupling in the pin on the arm and 
hub assembly and tighten the set-screws that secure the 
collar to the switch shaft. 

9. The Function Switch should be checked for proper oper-
ation under conditions of customer use. At full CCW 
rotation of the tuner shaft, all VHF position contacts 
must be fully and firmly made and all UHF position con-
tacts must be fully broken. All UHF position contacts 
must be fully and firmly made and all VHF position 
contacts must be fully broken, when the tuner shaft is 
7 1/20 or more from full CCW, as tuner shaft is rotated 
in a clockwise direction. 

10. Replace the UHF Converter on the VHF receiver 
chassis. 

SOCKET VOLTAGE CHART 

NOTES 

I BOTTOM vlEw OF TUBE SOCKETS. 
2. VOLTAGES MEASURED WITH AN ELEC -

TRONIC VOLTMETER CONNECTED FROM 
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FUNCTION SWITCH IN 'UHF' POSITION. 

3.*. AC VOLTAGES. 
NC. NO CONNECTION. 
4 OSCILLATOR SOCKET VOLTAGE VARIES 

WITH FREQUENCY, OTHER VOLTAGES 
+ 10%. 

3 LINE VOLTAGES,117V,60'1,4C. 
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SCHEMATIC REPLACEMENT PARTS LIST SCHEMATIC REPLACEMENT PARTS LIST 
Chassis: 411-4 & 411-5 Chassis: 411-4 & 411-5 

-- --

Symbol 
No. 

Part No. 
¡ 

Description 
Symbol 
No. 

Part No. 
Symbol 

Description No. 
Part No. Description 

Symbol 
No. 

Part No. Description 

i 

C101 

C102 

C104 

C105 

106 

C107 

C108 

C109 

C110 

C111 

C112 

C113 

C114 

C115 
C116 
C117 
C118 

C119 

C120 
C121 

C122 

C122 

C123 
C124 
C125 
C126 
C127 

C128 

C129 

C130 

C131 
C132 
C133 

C134 

C135 

C136 
C137 

C138 

C139 

C140A 
C140B 

156201-1 

156201-1 

137499-37 

144675-28 

144675-28 

144675-28 

144675-28 

137499-33 

144675-2 

144675-28 

137727-135 

154157 

137727-103 

39001-19 
39001-86 
154100-4 
144675-2 

137727-126 

39001-19 
137727-133 

144675-6 

Part of T102 
Part of T102 
154103 
137727-129 
144675-2 

144675-28 

137727-131 

39477-39 

137727-26 
39001-17 
39477-39 

39477-39 

39478-41 

39001-78 
39478-45 

39478-45 

144675-2 

155910 

Capacitor, 470 mild. 2 kv. , 
ceramic 

Capacitor, 470 mmf. 2 kv. , 
ceramic 

Capacitor, 110 mmf. 10%, 500 
mica 

Capacitor, . 001 mfd., 10%, 500 
disc ceramic 

Capacitor, . 001 mfd. 10%, 500 
disc ceramic 

Capacitor, . 001 mfd. 10%, 500 
disc ceramic 

Capacitor, . 001 mfd. 10%, 500 
disc ceramic 

Capacitor, 68 mmf., 10%, 500 
mica 

Capacitor, . 005 mfd. 500 v., 
ceramic 

Capacitor, . 001 mfd. 10%, 500 
disc ceramic 

Capacitor, 10 mmf., 10%, 500 
ceramic 

Capacitor, . 5 mfd., 10%, 25 
paper 

Capacitor, 5 mmf., 10%, 500 
ceramic 

Capacitor, . 1 mfd., 600 v., 
Capacitor, . 2 mfd., 600 v., 
Capacitor, 2.2 mmf., 500 v., 
Capacitor, . 005 mfd., 500 v., 
ceramic 

Capacitor, 33 mmf., 500 v., 
ceramic 

Capacitor, . 1 mfd., 600 v., 
Capacitor, 68 mmf., 500 v., 
disc ceramic 

Capacitor, . 004 mfd., 10%, 
500 v. 

Capacitor, . 004 mfd., 10%, 
500 v. 

Capacitor, 10 mmf. 
Capacitor, 100 mmf. 
Capacitor, 5 mfd., 50 v., Electrolytic 
Capacitor, 330 mmf. 500 v., 
Capacitor, . 005 mfd. 500 v., 
.ceraynic 

Capacitor, . 001 mfd. 10%, 
disc ceramic 

Capacitor, 220 mmf. 10%, 500 
ceramic 

Capacitor, . 0047 mfd, 600 v., 
molded paper 

Capacitor, 22 mmf., 500 v., 
Capacitor, . 05 mfd., 600 v., 
Capacitor, . 0047 mfd., 600 
molded paper 

Capacitor, . 0047 mfd., 600 
molded paper 

Capacitor, . 01 mfd., 10%, 600 
molded paper 

Capacitor, . 006 mfd. 600 v. 
Capacitor, . 047 mfd. 10%, 
molded paper 

Capacitor, . 047 mfd. 10%, 
molded paper 

Capacitor, . 005 mfd. 500 v., 
ceramic 

Capacitor, 10 mfd., 300 v. 
Capacitor, 200 mfd., 150 v. 

disc 

disc 

v., 

v., 

v., 

v., 

v., 

v., 

disc 

v., 

v., 
, 

v., 

v., 

paper 
paper 
ceramic 
disc 

10%, 

paper 
10%, 

Two 
Section 
disc 

ceramic 

ceramic 
disc 

500 v., 

v., 

ceramic 
paper 

v., 

v., 

v., 

paper 
600 v., 

600 v., 

disc 

t Electroi 
I lytic 

C140C 
C140D 
C141 
C142 
C143 

C144 
C145 
C146 
C147 

C148A 
C148B 
C149 
C150 
C151 

C152 

C153 
C154 

C155 
C156 

C157 

C158 

C159 

C160 
C161 
C162 
C164 
C165 
C167 
C168 

C169 
C170 

C171 

C172 
C173 

C174 

C176 

Cl?? 

C178 
R101 
R102 
R103 
R104 
R105 
R106 
R107 
R108 
R109 
R110 
R111 
R112 
R113 
R114 
I R115 

155910 

39001-5 
154104 
144675-2 

39001-13 
39001-82 
39001-14 
155911 

155426 

137727-132 
137727-132 
39478-114 

146434-16 

39001-76 
137727-134 

39001-14 
137499-30 

137499-34 

137499-32 

144675-2 

39001-19 
39001%49 
39001-13 
156054 
155939 
39001-19 
144675-2 

39001-17 
144675-2 

156569 

39001-23 
154988 

144675-2 

156021 

137727-134 

39001-82 
39374-57 
39374-57 
39374-17 
39375-63 
39374-9 
39374-33 
39375-73 
39374-25 
39374-25 
39374-11 
39374-25 
39375-75 
39374-15 
39374-25 
39374-65 

Capacitor, 30 mfd., 150 v. I Electro- R116 
Capacitor, 200 mfd., 150 v. I lytic R117 

Capacitor, . 0005 mfd., 600 v., paper R118 
Capacitor, 10 mfd., 50 v. Electrolytic R119 

Capacitor, . 005 mfd., 500' v., disc R120 
ceramic R121 

Capacitor, . 01 mfd., 600 v., paper R122 

Capacitor, . 03 mfd., 600 v. , paper R123 
Capacitor, . 015 mfd., 600 v., paper R124 
Capacitor, 200 mfd. , 150 v., R125 
Electrolytic R126 

Capacitor, 200 mfd., 150 v. t Electro- R127 
Capacitor, 5 mfd., 150 v. lytic R128 

Capacitor, 1000 mmf. , 500 v., ceramic R129 
Capacitor, 1000 mmf., 500 v. , ceramic R130 
Capacitor, . 0033 mfd., 10%, 1000 v., R131 
molded paper R132 

Capacitor, . 006 mfd., 10%, 600 v., R133 
paper R134A 

Capacitor, . 003 mfd., 600 v., paper R134B 
Capacitor, 75 mmf., 10%, 500 v., R135 
ceramic R136 

Capacitor, . 015 mfd., 600 v., paper R137 
Capacitor, 3900 mmf., 10%, 500 v., R138 
mica R139 

Capacitor, 560 mmf., 10%, 500 v., R140 
mica R141 

Capacitor, 680 mmf., 10%, 500 v., R142 
mica R143 

Capacitor, . 005 mfd., 500 v., disc R144 
ceramic R145 

Capacitor, . 1 mfd., 600 v., paper R146 
Capacitor, . 1 mfd., 600 v., paper R147 
Capacitor, . 01 mfd., 600 v., paper R148 
Capacitor, 10 mfd., 10 v. Electrolytic R149 
Capacitor, . 1 mfd., 5%, 2'00 v., paper 
Capacitor, . 1 mfd., 600 v., paper R150 

Capacitor, . 005 mfd., 500 v., disc R151 
ceramic R152 

Capacitor, . 05 mfd., 600 v., paper R153 
Capacitor, . 005 mfd., 500 v., disc R154 

ceramic R155 
Capacitor, 120 mmf., 10%, 5 kv., R156 
disc ceramic R157 

Capacitor, . 5 mfd., 600 v., paper R158 
Capacitor, 126 mmf., 10%, 3 kv. , R159 
ceramic R160 

Capacitor, . 005 mfd., 500 y. , disc R161 
ceramic R162 

Capacitor, 20 mfd., 600 v., R163 
Electrolytic R164 

Capacitor, 75 mmf., 10%, 500 v., R165 
ceramic R166 

Capacitor, . 03 mfd., 600 v. paper R167 

Resistor, 470, 000 ohm., 14, 1/2 w. R168 
Resistor, 470,000 ohm., 10%, 1/2 w. R169 
Resistor, 220 ohm, 10%, 1/2 w. R170 
Resistor, 3900 ohm, 5%, 1/2 w. R171 
Resistor, 47 ohm, 10%, 1/2 w. R172 
Resistor, 4700 ohm, 10%, 1/2 w. R173 
Resistor, 10,000 ohm, 5%, 1/2 w. R174 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 68 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 12,000 ohm, 5%, 1/2 w. 
Resistor, 150 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 1.5 megohm, 10%, 1/2 w. 

39375-65 
39374-57 

39374-61 
Part of L108 
39374-219 
Part of L110 
39375-361 

Part of L111 
39374-37 
39374-15 
39374-49 
39374-29 
39374-18 

39374-43 
39375-73 
39375-73 
155352 
39374-69 
154085 

39374-53 
39374-69 
39374-61 
39374-146 
39374-45 
39374-31 
39374-31 
39374-30 
39374-41 
39374-37 
39374-53 
155610 
154086 
39374-125 
148861 

39374-35 

155576 
155519 
39374-22 
39374-139 

39374-27 
155389 
39374-43 
156540 
39374-49 
39374-49 
39374-41 
39374-135 
39374-77 
39374-77 
39374-26 
39374-34 
39374-33 
39374-46 
155511 
39374-39 
39374-47 
39374-61 
39374-218 

39374-23 

Resistor, 4700 ohm, 5%, 1/2 w. 
Resistor, 470,000 ohm ' 10X, 1/2 w. 

Resistor, 1 megohm, 10%, 1/2 w. 
Resistor, 8200 ohm, 10%, 1/2 w. 
Resistor, 33,000 ohm, 10%, 2 w. 
Resistor, 6800 ohm, 10%, 1/2 w. 
Resistor, 4700 ohm, 5%, 2 w. 
Resistor, 3300 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm, 10%, 1/2 w. 
Resistor, 150 ohm, 10%, 1/2 w. 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 2200 ohm, 10%, 1/2 w. 
Resistor, 270 ohm, 10%, 1/2 w. 

Resistor, 33,000 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm, 5%, 1/2 w. 
Resistor, 10,000 ohm, 5%, 1/2 w. 
Control, Brightness (5 megohm) 
Resistor, 2.2 megohm, 10%, 1/2 w. 
Control, Volume (1 megohm) t Assem- 
Control, Contrast (25000hm) 1 bly 
Resistor, 220,000 ohm, 10%, 1/2 w. 
Resistor, 2.2 megohm, 10%, 1/2 w. 
Resistor, 1 megohm, 10%, 1/2 w. 
Resistor, 560,000 ohm, 10%, 1 w. 
Resistor, 47,000 ohm, 10%, 1/2 w. 
Resistor, 3300 ohm, 10%, 1/2 w. 
Resistor, 3300 ohm, 10%, 1/2 w. 
Resistor, 2700 ohm, 10%, 1/2 w. 
Resistor, 22,000 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm, 10%, 1/2 w. 
Resistor, 220,000 ohm, 10%, 1/2 w. 
Control, Vertical Hold (1 megohm) 
Control, Height (5 megohm) 
Resistor, 10,000 ohm, 10%, 1 w. 
Control, Vertical Linearity 
(1000 ohm) 

Resistor, 6800 ohm, 10%, 1/2 w. 

Control, Noise Gate (90,000 ohm) 
Control, Vertical Linearity (750 ohm) 
Resistor, 560 ohm, 10%, 1/2 w. 
Resistor, 150,000 ohm 10%, 1 w. 

Resistor, 1500 ohm, 16%, 1/2 w. 
Control , Tone (250000 ohm) 
Resistor, 33,000 ohm, 10%, 1/2 w. 
Resistor, 7.5 ohm, 10%, 5 w. wire wound 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 22,000 ohm, 10%, 1/2 w. 
Resistor, 68,000 ohm, 10%, 1 w. 
Resistor, 4.7 megohm, 10%, 1/2 w. 
Resistor, 4.7 megohm, 10%, 1/2 w. 
Resistor, 1200 ohm, 10%, 1/2 w. 
Resistor, 5600 ohm, 10%, 1/2 w. 
Resistor, 4700 ohm, 10%, 1/2 w. 
Resistor, 56,000 ohm, 10%, 1/2 w. 
Control, Horizontal Hold 
Resistor, 15,000 ohm, 10%, 1/2 w. 
Resistor, 68,000 ohm, 10%, 1/2 w. 
Resistor, 1 megohm, 10%, 1/2 w. 
Resistor, 27,000 ohm 10%, 2 w. 

Resistor, 680 ohm, 16%, 1/2 w. 
(Part of L113) 

R175 

R176 

R177 
R179 
R180 
R181 
R182 
R183 
R184 
R185 

R186 

R187 R188 
R189 
R190 
R191 
R193 
R194 
R195 
R196 
L101 

L102 
L103 
L104 
L105 
L106 
L107 
L108 
L109 
L110 
L111 

L112 

L113A 

L113B L114 

L115 
L116 
L117 
T101 
T102 
T103 
T104 
T105 
T106 
T107 
T108 
C0102 
C0103 
SW101 
SW102 
CR101 
SR101 
SR102 
SP101 
CA101 
P101 
P102 

39374-23 

39374-135 

39374-25 
39374-42 
39374-60 
39374-53 

39374-13 
39374-219 
155844 
39374-37 

39374-204 

39374-56 39374-60 
39374-25 
39374-57 
Part of L117 
39374-13 
39374-57 
39374-56 
39374-77 
155304 

155319 
155348 
154376 
156714 
154184 
155256 
154194 
155446 
154206 
154176 

155442 

156839-1 

154220 

155944 
156035 
156575 
155594 
154108 
155255-1 
155966 
154109-3 
155532 
156005-1 
155445-5 
138352 
154114 
Part of R134 
155554 
154111 
155575-1 
155575-1 
138762-6 
132300-6 
154125 
131983 

Resistor, 680 ohm, 10%, 1/2 w. 
(Part of L1 13) 

Resistor, 68,000 ohm, 10%, 1 w. 

Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 27,000 ohm, 10%, 1/2 w. 
Resistor, 820,000 ohm, 10%, 1/2 w. 
Resistor, 220,000 ohm 10%, 1/2 w. 

Resistor, 100 ohm, 10%, 1/2 w. 
Resistor, 33,000 ohm, 10%, 2 w. 
Control, Horizontal Centering (/5 ohm) 
Resistor, 10,000 ohm, 10%, 1/2 w. 
(Part of T108) 

Resistor, 1800 ohm 10%, 2 w. 

Resistor, 390,000 Ohm, 10%, 1/2 w. 
Resistor, 820,000 ohm, 10%, 1/2 w. 
Resistor, 100 ohm, 10%, 1/2 w. 
Resistor, 470,000 ohm, 10%, 1/2 w. 
Resistor, 180 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 470,000 ohm, 10%, 1/2 w. 
Resistor, 390,000 ohm, 10%, 1/2 w. 
Resistor, 4.7 megohm, 10%, 1/2 w. 
Coil, Converter IF (1.98-4.5 
microhenries) 

Coil, 1st IF (1.95-4 microhenries) 
Coil, 2nd IF (2.4-4.5 microhenries) 
Coil, Choke Diode (15.5 microhenries) 
Coil, Video Peaking (90 microhenries) 
Coil, Video Peaking (335 microhenries) 
Choke, RF Filament (. 576 microhenries, 
Coil, Video Peaking (412 microhenries) 
Coil, 4.5 MC. Trap (27-57 microhenries) 
Coil, Video Peaking (106 microhenries) 
Coil, Video Peaking (840 microhenries) 

Coil, Sound Take Off (12-35 
microhenries) 

Deflection Yoke t 

Deflection Yoke t Assembly 
Coil, Horizontal Oscillator (18-37 
microhenries) 

Network, Yoke Coupling (10 millihenries) 
Coil, Video Peaking (117 microhenries) 
Coil, RF Choke (16 microhenries) 
Transformer, Diode IF 
Transformer, Ratio Detector 
Transformer, Vertical Oscillator 
Transformer, Vertical Output 
Transformer, Audio Output 
Transformer, Filament 
Choke, Filter 
Transformer, Horizontal Deflection 
Socket, Speaker 
Socket, Terminal Strip 
Switch, ON-OFF 
Switch, Rotary 
Crystal, 1N64 (Part of T101) 
Selenium Rectifier 
Selenium Rectifier 
Speaker, P. M. (12") 
Cable & Plug, AC Power 
Receptacle, Interlock 
Plug, 2 Prong Male 

., 
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VIRING DIAGRAM CHASSIS 411-4 8t 411-5 
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CODE LETTER CHANGES 
CHASSIS 411-4 & 411-5 

(Important) 

CI74 

-4 (Code A) the coupling between the Audio Amplifier and Audio Output stages is direct coupling, as shown in 

circuit which appears in the complete schematic applys to chassis 411 -4 (Code B and later) and to all 411 -5 
is a production change only. 
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NOTES: 
1. ALL VOLTAGES MEASURED WITH AN ELECTRONIC VOLTMETER 

CONNECTED FROM SOCKET LUG TO CHASSIS. 
2. SUPPLY VOLTAGE 117 VOLTS 60 CYCLE AC. 
3. K-1000 
4. ALL CAPACITANCE VALUES IN MM F. AND ALL RESISTANCE 

VALUES IN OHMS UNLESS OTHERWISE NOTED. 
5. IMPORTANT - SEE CODE CHANGES 

T 101 

• 

1102 

1, 1 

T 10E1 

#154 

FRONT vlem MCIA VIEW 

t, 

CHASSIS 411-4, 411-5 



SCHEMATIC 

r--

4704 

470 

CIOZ 

470 

R 02 

470k 

vIli HF TUNER •--I  

FOR SCHEMATIC 

SEE PACE II 

• I 

4  

L101 

011101 

REO 

LAM 

/Luc 

ee177 ROO 
0000 S 9 

C 0 

Iceemro 

 • 

R0614.7ti 

v101 
6CB6 

1ST VIDEO 'CM 

RIOc  

1 
e 

COG_ R1Ce 

47 100000 

0,02 
6036 

2ND v1DEO 

25 SUC 

I. 02 

CETI Mgt 
Rest 

000 000 It, 46 

4 

g „YW361 

219 MC 
L 03 

110,*9 
V 03 
6C416 

3R1) voDES 

2 

COS 

1031 

22 RUC 

CHOI 1E113; 
t.30 

ref,  

CI._ RINI 

I00.440 

R103 

220 

UHF R.F. TUNER 

FOR SCHEMATIC 

SEE PACE II 

HF UHF 

R182  4 wont 

V114 6CD 6G HOR OUTPUT 

3 

F7'5-1 

o re—el 

 o 

f\f\ 
1OP •-• 

51001 

CO  

ee ‹ TOG 

50102 

T .37 

C II -4001RYTI C'a2 .0:31g4To 

4501 

CleCirt± 

UFO 

SRIO 
Ogg • Cry SWITCH 
011 vOLUME Geer°. 

T 108 

14-150V-441 I 

7 12 

0014 

o C1601 JK3 C 164 

I&1 10MFD 9-1 t-4 

V 112 183 GT H V RECT 

Qg 

WIDTH 
CON T. 

L0I107 
00  

RED-BLUE 

 • R 119 •----111' 
180  

120 
-€ 

Figure 2 

04013_1 

RI85  
AMA. 11.• 10K 

1200110 

SEE NOTE 5 itzft 
56V P-0 

1113 Cl2t1_ 

Tn° 
c .?0 

0047 
r 

224, 
ot) CL31 

R137 
'NEC 

V 107 
6SN7GT 

SYNC 
CLIPPER 

Leei,  

4L3e 

CI32 

OS 
110 

la -

RHO 

MC* 3311 

RIOTS 
172 68147GT 

SYNC 
OUTPUT 

Ro41 
13k 

efflza 

-FT 
2 
it 

TP-3 

On chassis 411-4 (Code A or B), 411-5 (Code A), T108 Horizontal Deflection Transformer, Part No. 155455-1 is used. 
Resistors R173 and R183 are 15,000 ohm, 2 w., 10%, as shown in Figure 2. The Transformer T108 and Resistors R173 
and R183 which appear in the complete schematic apply to chassis 411-4 (Code C or later) and to chassis 411-5 (Code B or 
later). 

On chassis 411-4 (Code A or B), 411-5 (Code A) Resistor, R135 is 470,000 ohm. On chassis 411-4 (Code C or later), 411-5 
(Code B or later) Resistor, R135 is 220,000 ohm. This resistor was changed to improve the Vertical Sync stability. 

On chassis 411 
Figure 1. The 
chassis. This 

©John F. Rider 



CHASSIS 411-4, 411-5 

PLACEMENT OF OUL DRIVE CORD PULLEY VHF TUNER SCHEMATIC L, UHF CONVERTER SCHEMATIC 
r---

L__ _ 

CI CUSS 02 008 

L3 

52 
275 

CI3 

C • 

0.2562.3 

22 
CRI 

SEE kOTIE = 

NOTES: 
I. IC = 1000 
2. All Capacitance Values In MMF. And All Resistance 

In Ohms Unless Otherwise Noted. 
3. All Sections Of Switch SVI1 Are Viewed From The 

Shaft End. 
4. When Possible, Replace The Crystal Mixer With 

One Of The Same Type. When The Same Type Is 

TO 
TO ese TO 

.2900 CC 1603 

TO 
1101 
1602 

REAR 

L 9 
0000 
.1413re 

5.7 

014.1_ L 10e 

I e tie2 

-OD 0 0_0  

LJ 

Not Available One Of The Other Types Can Ordin- c 
arily Be Used As A Substitute. However, Because 
Of Individual Crystal Characteristics The Substi- 470 
lotion Of The IN72 (Part No. 151871) For The 1E82 
(Part No. 155459) Or K3D May Be Less Satisfactory. 

5. In Some Early Production UHF Tuners, RII Was 
Not Used. In Some Later UHF Tuners, R11 Is 
87,000 Ohm, 10%, 1/2 Watt. 

REPLACEMENT PARTS LIST 
UHF Converter 

FRO 

FRONT 

URNS 

MAX. CLOCKWISE ROTATION 
AGAINST tycip 

IDOLE 

swat. Ano•S GAM MUST OE SET SO Geer 
POSITIVE SPNYGNING Of AU. POLES WILL 
OCCUR IN LAST 71/2* ROTATION co, TUNER 
SHUT 

TI 

3 :7'C« I ." 

LIZ  

0004 

1 .4" 
G17 

11900 

Cat 

1170 

Symbol 
No. 

Part No. Description 
Symbol 
No. 

Part No. Description 

Cl 152997-6 Capacitor, . 68 mmf., 10%, 500 V. L9 155510 Choke, R. F. ( 145 microhenries) 

C2 152997-6 Capacitor, . 68 mmf., 10%, 500 V. L10 148936-5 Choke, R. F. (2.7 microhenries) 

C3 152997-8 Capacitor, 68 mmf., 500 V. L11 157135-1 Inductance (Variable), Choke, Oscillator 
C4 151880-3 Capacitor, . 25 - 2.5 mmf. Coupling 

C5 155439-1 Capacitor, 12 mmf. LI2 157473-1 Coil, Cathode Neutralizing 

C6 156078-1 Capacitor , 2-7 mmf., Oscillator Trimmer CAI Transmission Line, Antenna (300 ohm) 
Assembly COI 155604 Terminal Board, UHF Antenna 

C7 137727-104 Capacitor, 470 mmf., ceramic CO2 155431-1 Strap, Oscillator Plate 
C8 152997-15 Capacitor, . 39 mmf., 10%, 500 V. CR1 157690-1 Crystal, Mixer (K3D) 

C9 152997-8 Capacitor, 68 mmf., 500 V. SW1 156170-1 Switch, Function 
C10 156201-1 Capacitor, 470 mmf.., 2 k. v., disc ceramic 155495 Arm & Hub Assembly, Function Switch 
CII 137727-104 Capacitor, 470 mmf., ceramic 155561 Arm, Toggle 
C12 152997-6 Capacitor, . 68 mmf., 10%, 500 V. 155441 Bracket, Antenna 
C13 152997-1 Capacitor, 2.2 mmf., 10%, 500 V. 154736 Bracket, Idler Pulley 
C14 152997-11 Capacitor, 10 mmf., 10%, 500 v. 155488 Bracket, Tube Lock 
C15 137727-104 Capacitor, 470 mmf., ceramic 155427 Clip & Board Assembly, Crystal 
CI6 137727-104 Capacitor, 470 mmf., ceramic 154803 Cotter Pin (External) 
Cl? .137727-113 Capacitor, 1500 mmf., 500 V. 155893 Eyelet (3 used to hold Rotors to Shalt) 

C18 152997-2 Capacitor, 1.0 mmf., 10%, 500 V. 156788 Fibre Hub, Small Knob Shaft, Groove Pin 

C19 137727-104 Capacitor, 470 mmf., ceramic & Outer Shaft Assembly 
C20 156201-1 Capacitor, 470 mmf., 2 k. v., disc ceramic 155466-1 Guard, Fishpaper 
RI 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 137939-1 Idler Pulley 
R2 39374-218 Resistor, 27,000 ohm, 10%, 2 w. 155491 Pin, Drive Cord Guide 
R3 39374-218 Resistor, 27,000 ohm, 10%, 2 W. 156672 Pulley, Drive Cord 
R4 39374-37 Resistor, 10,000 ohm, 10%, 1/2 w. 137940-1 Rivet, Idler Pulley 
R5 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 137940-8 Rivet, Toggle Arm 
R6 39374-30 Registor, 2700 ohm 10%, 1/2 w. 155481-1 Screw, Nylon (used to mount C6) 
R7 39374-57 Resistor, 470,000 Ohm, 10%, 1/2 w. 39311-2 Set Screw, Arm & Hub Assembly 

R8 39374-12 Resistor, 82 ohm, 10%, 1/2 w. 155898 Shaft gi Stop Assembly, Inductuner 
R9 Part of Ll Resistor, 390 ohm, 10%, 1/2 W. 153804 Shield ( Lid), Oscillator 

RIO Part of L8 Resistor, 330 ohm, 10%, 1/2 w. 153806 Shield, Oscillator 
R11 39374-49 Resistor, 100,000 ohm, 10%, 1/2 w. 154677 Shield, Tube (VI) 
Li 155158-1 Inductuner, UHF 154743 Shield (Fish Paper Disc), Drive Cord 

L2 157472-1 Coil, Grid Neutralizing 152053-1 Socket, Tube (V1) 
L3 Part of C4 Inductance 152078-1 Socket, Tube (V2) 
L4 Part of C6 Inductance 51752 Spring, Drive Cord Tension 
L5 148936-2 Choke, R. F. (. 82 miceohenries) 156930 UHF Converter Complete 
L6 156167-1 Choke, R. F. (. 182 microhenries) 155895 Washer (1 used), Shalt & Stop Assembly 
L7 148936-4 Choke, R. F. (1.2 microhenries) 148206-1 Washer (Spring Tension), Toggle Arm 

L8 157134-1 Choke, Oscillator Filament 
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REPLACEMENT PARTS LIST 
VHF Tuner (see note) 

NOTES: 

11120   I-F 

1. ALL CAPACITANCE IN MMF AND 
ALL RESISTANCE IN OHMS UNLESS 
OTHERWISE SPECIFIED. 

I 800 2. K • 1000. 

D-156230 -I-2 

El+ MIXER 
REO 130V 

Symbol 
No. 

Part No. Description 
Symbol 
No. 

Part No. Description 

Cl 156906-1 Capacitor, 800 mmf., Feed Thru L5 t 
C2 156906-2 Capacitor, 1000 mmf., disc ceramic ., 

L6 
156908-• R. F. & Oscillator Coil Assembly 

C3 156906-3 Capacitor, 1.5 mmf., disc ceramic L7 I 

C4 156906-4 Capacitor, 47 mmf., 10%, disc ceramic L8 156906-51 Choke, Filament, Mixer 

C5 156906-5 Capacitor, . 5-3 mmf., Trimmer, ceramic L9 156906-52 Choke, Plate, Mixer 

C6 156906-4 Capacitor, 47 mmf., disc ceramic L10 156906-53 I. F. Assembly 

Cl 156906-5 Capacitor, . 5-3 mmf., Trimmer, ceramic 1 R. F. Amplifier (V1) 

C8 156906-8 Capacitor, 6.8 mmf., t . 25 mmf., 2 Mixer Oscillator (V2) 

disc ceramic 3 156906-23 Tube Shield (V1) 

C9 156906-9 Capacitor, 3 mmf., / . 25 mmf., 4 156906-24 Tube Shield (V2) 

disc ceramic 5 156906-25 Shield (Side) 

C10 156906-10 Capacitor, 5 mmf., ± . 25 mmf., 6 156906-26 Shield (Bottom) 
disc ceramic 7 156906-27 Roller, Detent 

C11 See Ref. 15 Capacitor, Fine Tuning 8 156906-28 Spring, Detent 

C12 156906-12 Capacitor, 10 mmf., 10%, disc ceramic 9 156906-29 Spring, Shalt Retaining 
C13 156906-2 Capacitor, 1000 mmf., disc ceramic 10 156906-29 Spring, Shaft Retaining 

C14 156906-14 Capacitor, 51 mmf., 5%, disc ceramic 12 156906-32 Plate, Fine Tuning Grounding 

C15 156906-n Capacitor, 120 mmf., 10%, disc ceramic 13 156906-33 Mounting Strap, Ceramic Bushing 

CI6 156906-16 Capacitor, 3-9 mmf., Trimmer, ceramic 14 156906-54 Fine Tuning Shaft Assembly 

C17 156906-17 Capacitor, 800 mmf., Feed Thru 15 156906-35 Ceramic Bushing & Lead Assembly 

CI8 156906-17 Capacitor, 800 mmf., Feed Thru (Fine Tuning) 

CI9 156906-17 Capacitor, 800 mmf., Feed Thru 16 
C20 156906-17 Capacitor, 800 mmf., Feed Thru 17 

I 
See C5, C7, & C16 Capacitor, Ceramic Tube 

121 39374-55 Resistor, 330,000 ohm, 10%, 1/2 w. 18 
R2 39374-53 Resistor, 220,000 ohm, 10%, 1/2 w. 19 156906-39 Nut (Spring), Trimmer 

R4 39374-27 Resistor, 1500 ohm, 10%, 1/2 w. 20 156906-40 Screw, Trimmer 

R5 156906-47 Resistor, 10,000 ohm, 10%, 1/2 w. 21 156906-41 Contact Bracket Assembly 

R6 39374-53 Resistor, 220,000 ohm, 10%, 1/2 w. 22 156906-45 Coil Support Assembly & Insulated Shalt 

R7 39374-37 Resistor, 10,000 ohm, 10%, 1/2 w. 26 156906-44 Spring, Slug Retaining 

R8 156906-48 Resistor, 15,000 ohm, 10%, 1/2 w. 40 See Lb O I. F. Assembly 

R9 39374-45 Resistor, 47,000 ohm, 10%, 1/2 w. 41  
R10 39374-39 Resistor, 15,000 ohm, 10%, 1/2 w. thru 

} 
See Li, L2 Antenna Coil Assembly 

R11 39374-39 Resistor, 15,000 ohm, 10%, 1/2 w. 52 
LI t 53 
L2 ) 156907-* Antenna•Coil Assembly thru See L5, L6, & L7 R. F. & Oscillator Coil Assembly 

L3 156906-49 Choke, Cathode 64 
IA 156906-50 Choke, Filament, R. F. Amplifier 156189 VHF Tuner Complete 

• One Antenna Coll Assembly and one R. F. & Oscillator Coil Assembly are necessary for each channel to be received. The dash number following the basic 
part number indicates the channe for which the assembly is designed. Example: 156907-2, Antenna Coil Assembly for Channel 2; 15690813, R. F. & 
Oscillator Coil Assembly for Channel, 13. 

NOTE: Reference nurnbers (1, 2, 3, etc. ) that follow Symbol No. L10 refer to corresponding numbers on Exploded View of the VHF Tuner 

0 John Y. Rider 



POWER SUPPLY.  117 volts, 60 cycle, a. c. DEFLECTION: Electromagnetic. 

POWER CONSUMPTION: 

VHF Position  150 watts 

UHF Position  155 watts 

AUDIO POWER OUTPUT:  1. 4 watts maximum 

ANTENNA INPUT IMPEDANCE:  300 ohms balanced 

INTERMEDIATE FREQUENCY: 

Video Carrier-26.4 mc. 

Sound Carrier-21.9 me. 

Intercarrier Sound-4.5 mc. 

U. H. F. Output—Channels 5 or 6. 

F-17TOSH 

(Mahogany) 

F-17TOSBH 

(Blond) 

F-21CCILH 

(Mahogany) 

F-21COLBH 

(Blond) 

F-21TOSH 

(Mahogany) 

F-21TOSBH 

(Blond) 

F-21COLH 

(Mahogany) 

F-2ICOLBH 

(Blond) 

0E-21TOMH 

(Mahogany) 

GF-21COMH 

(Mahogany) 

GF-21COBH 

(Blond) 

FOCUS: Magnetic (P.M.) on 404-4 & 404-5 chassis 
Electrostatic on 402-4 & 404-5 chassis 

ION TRAP: Single Permanent Magnet. 

HORIZONTAL SCANNING FREQ: 15,750 c. p. s. 

VERTICAL SCANNING FREQ: 60 c. p. s. 

FRAME FREQUENCY: 30 c. p. s. 

SCANNING: Interlaced, 525 lines. 

SPEAKER: 10" Permanent Magnet console models. 
5 1/4" Permanent Magnet table models. 

VOICE COIL IMPEDANCE: 3.2 ohms at 400 cycles. 

GIF-21COMH 

(Mahogany) 

GF-2ICOBH 

(Blond) 

0E-21CDMH 

(Mahogany) 

F.21COLH 

(Mahogany) 

F-21COLBH 

(Blond) 

I. F. ALIGNMENT 

All lead connections from the signal marker generator and 
sweep generator must be shielded. Keep exposed ends and 
ground leads as short as possible (about one inch). Always 
locate the ground lead connections as close as possible to 
their respective "hot" leads in the television receiver 
chassis. The sweep generator output, signal generator 
output, and contrast control must be kept low enough to 
prevent overloading the television receiver circuits. 

CAUTION: One side of the chassis is connected to the 
power line. Therefore, test equipment should 
not be connected to the receiver unless an 

isolation transformer is used between the power 
line and the receiver. DO NOT GROUND THE 
RECEIVER CHASSIS UNLESS AN ISOLATION 
TRANSFORMER IS USED. 

To Check I. F. Alignment (on Oscilloscope): 

Equipment: Sweep Generator, Marker Frequency Genera-
tor, Oscilloscope, VTVM (electronic voltmeter), Variable 
Bias Control Assembly with 4 1/2 volt battery. 

20.8 
21.9 

22.9 

_ 

MC 
3.7 

27.9 

26.4 

  00 % 

50% 

r— 

Of-21CDUI 

(Mahogany) 

GF-21CDLISH 

(Blond) 

a. Set up vertical gain control on scope to read approxi-
mately 8.8 volts peak to peak between arbitrary 
reference lines. This can readily be done as follows: 

1. Draw two horizontal lines spaced approximately 
3" apart (depending on size of tube). 

2. Connect low side of scope lead to chassis and 
the high side of lead to the 6.3 volt filament 
circuit. This will provide a signal with a peak 
to peak voltage of 17.6 volts. 

3. Adjust scope vertical gain control until the 
distance between the two horizontal lines equals 
one-half the peak to peak amplitude of the 60 
cycle sine wave. Leave the vertical gain in this 

position until the sweep generator atteuuator has 
been set in step "h". 

To junction of C119.11, Rub 

e 
To minus (-) of 4 1/2 v. Battery -e 

Clip to ehassLs 

5000 Ohm Control only, Part No. 14421,C 

25.5 To plus (+) of 4 1/2 v. Battery 

24.4 

NORMAL OVERALL I. F. RESPONSE CURVE 
NOTE: Response as Seen by Means of Sweep Generator 

VARIABLE BIAS CONTROL ASSEMBLY 
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MH, COBH, MH, TOM, Ch. 404-4; F-21CDLBU-1, LU-1, COLBU-1, LU-1, TOSBU, SU, GF-21CDLU, MU, COBU, Ch. 404-5 



CHASSIS 402-4, 402-5, 404-4 404-5 

I. F. ALIGNMENT (continued) 
b. Set channel selector knob to unused channel. Set fine 

tuning control and contrast control to maximum 
counter- clockwise position. Set noise gate to maxi-
mum counter-clockwise position. Set Local- Distance 
switch to " Local" position. 

c. Remove RF amplifier tube (V1) from socket on VHF 
tuner. 

d. Lift the shield of the Oscillator- Mixer tube V2 suffi-
ciently to clear the socket ground clips. Connect the 
high side of lead from sweep signal generator to the 
ungrounded tube shield and the ground side of gener-
ator lead to the tuner chassis. Keep leads as short 
as possible (about 1 inch). 

e. Apply - 3.0 volts D.C. bias to I- F Bias line, junction 
of C113 and R115 (see "Variable Bias Control As-
sembly"). 

f. Set generator to sweep from 20 mc. to 32 mc. 

g. Transfer high side of scope lead to top of R116. Ad-
just the output of the sweep generator to obtain curve 
on scope of approximately 10 volts peak to peak. 
(Excessive input will overload the circuit and cause 
distortion in the wave form. Check for possible over-
load by temporarily increasing and decreasing the 
signal input level and noting any change in the wave 
form. Be sure to keep the input level below the over-
load point, indicated by a flattening of the peak). 

h. Set the marker generator to the various frequencies 
given (20.8 mc., 21.9 mc. , etc. ) and compare their 
relative position with those shown on the Nominal 
Response Curve. (Be sure to keep the marker at the 
minimum usable amplitude. Excessive signal will 
distort wave shape. ) Slight deviation in shape from 
the nominal response curve is permissible, but if any 
great deviation is noted, it will be necessary to re-
align the IF amplifier as in section 2. (NOTE: The 
response curve may vary with the type of sweep 
equipment used. Such variations due to equipment 
can be checked by comparing the resultant curve with 
that observed on a known good chassis. ) 

I. F. Alignment Procedure 

(Using Signal Generator and VTVM): 

Equipment: Signal (Marker) Generator, VTVM (electronic 
voltmeter), 1000 mmf. capacitor, Swamping Network (See 
step "o"), Variable Bias Control Assembly with 4 1/2 volt 
battery. 

a. Set channel selector switch to an unoccupied channel 
and the fine tuning control to the maximum counter-
clockwise position. A channel in the upper band 
(channels 7 to 13) will allow easier adjustment of L10 
in step "o". 

b. Set contrast control to the maximum counter-clock-
wise position. Set noise gate to the maximum 
counter- clockwise position. Set Local Distance 
switch to "Local" position. 

c. Remove RF amplifier tube (V1) from socket on VHF 
tuner. 

d. Apply - 3.0 volts D.C. bias to I- F Bias line, junction 
of C113 and R115 (see "Variable Bias Control As-
sembly"). 

e. Connect high side of lead from signal (marker) gen-
erator through a 1000 mmf. capacitor to TP-2 (wire 
protruding from top of tuner through the insulating 
grommet next to L10). Connect the ground lead to the 
RF tuner case. 

f. Transfer high side lead of VTVM to top of detector 
load resistor, R116. 

Set signal (Marker) generator to 24.4 mc. and set at-
tenuator of signal generator to produce a meter de-
flection of approximately -2 volts DC. Adjust top of 
T101 for maximum DC meter reading. (Be sure 
sweep generator is off. ) Readjust output from signal 
generator if necessary to keep meter deflection at -2 
volts DC maximum. 

g. 

h. Set signal generator to 22.9 mc. and adjust top of L103 
for maximum DC meter indication. Limit meter de-
flection to approximately -2 volts DC maximum by ad-
justing output attenuator on generator. 

Set signal generator to 21.9 mc. and adjust bottom of 
L103 for minimum DC meter deflection. Input should 
be high enough to permit a definite null to be observed 
on meter. (If necessary, IF bias may be reduced for 
this step. ) 

Repeat steps "h" and "i". Reset bias to - 3.5 volts if 
necessary. 

k. Reset IF bias at - 3.5 v. Set generator to 25.5 mc. 
and adjust top of L102 for maximum meter deflection. 
Limit meter reading to approximately -2 volts DC 
maximum by adjusting output attenuator on generator. 

1. Reset signal generator to 24.4 mc. Adjust top of L101 
for maximum meter deflection. Limit meter reading 
to approximately -2 volts DC maximum by adjusting 
output attenuator on generator. 

m. Reset signal generator to 27.9 mc. and adjust the 
bottom of L101 for minimum DC meter deflection. 
Signal generator output must be sufficient to produce 
a definite null. (If necessary IF bias may be reduced 
for this step). 

n. Repeat steps "1" and "m". If bias has been reduced 
below - 3.5 volts, reset to - 3.5 volts for step "1". 

o. Transfer high side of signal generator lead to TP-1. 
Set signal generator to 25.5 mc. Set IF bias to - 3.5 
volts. Connect the Swamping Network (a 1000 ohm 
resistor in series with a 1000 mmf. capacitor) across 
L101 making connections to the two lugs on the coil 
form closest to the chassis. Adjust L10 for a maxi-
mum meter reading. I- F bias may be reduced if 
necessary to obtain a usable deflection. Remove 
Swamping Network. 

p• Disconnect alignment equipment. 
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SOUND ALIGNMENT 

1. Connect crystal controlled 4.5 mc. 400 cycle 
amplitude modulated signal, modulated 30% 
or greater, between grid of video amplifier 
and chassis. 

2. Connect high side of scope through detector 
probe to the picture tube cathode (pin 11). 
Connect low side of scope to chassis. Adjust 
4.5 mc. trap, L109, for minimum 400 cycle 
deflection on scope. 

3. Connect electronic voltmeter to pin 2 of 
ratio detector tube, V104, and adjust 4. 5 
mc. sound take-off (L112) and bottom of 

ratio transformer (T102) for peak reading 
on voltmeter. Adjust input to make this peak 
reading 4 volts. 

4. Adjust input to obtain 12 volts output. Trans-
fer electronic voltmeter to junction of R129 
and C128 (refer to Schematic Wiring Dia-
gram). Adjust top of T102 for zero balance 
on electronic voltmeter. 

5. Recheck steps 2, 3 and 4 above. 

6. Remove input signal, scope and electronic 
voltmeter. 

John Y. Rider 



UHF ALIGNMENT (continued) 
ALIGNMENT NOTES: 

CAUTION: This UHF converter unit is used with a VHF re-
ceiver that has one side of the chassis connected to the 
power line. DO NOT CONNECT TEST EQUIPMENT TO 
ANY PART OF THE RECEIVER OR GROUND THE 
CHASSIS UNLESS AN ISOLATION TRANSFORMER IS 
USED BETWEEN THE POWER LINE AND RECEIVER. 

1. Remove the UHF Converter from the VHF receiver 
chassis. 

2. In order that the converter will operate with the tuning 
shaft in maximum CCW* position, it will be necessary 
to disengage the function switch shaft from the linkage 
which operates it and manually set the switch to the 
UHF position. To accomplish this, loosen the two set-
screws which secure the arm and hub assembly to the 
shaft. Turn the switch clockwise to the UHF position 
and leave it in this position while aligning. 

3. Connect the output leads of the UHF converter to the 
R. F. Input terminals of the VHF Tuner. 

4. Reconnect the B+ and filament leads of the tuner to the 
same points on the VHF receiver from which they were 
disconnected. Connect UHF Converter chassis to B-
(VIIF receiver chassis). 

CW - Clockwise 
CCW - Counter-clockwise 

ARM a HUB ASS -Y 

YE: 

TUBE I .E.G. E R 
LEAD) L-c,-03 V. AC. 

B-I-LE AD (RED) 

TO+ 50 V. 

SW 

5. Keep all leads as short as possible. One suggested way 
of doing this is to mount the UHF converter at right 
angles to the TV chassis with one mounting screw. Most 
of the leads on the UHF converter will then be of suffi-
cient length that no additional length will need to be 
added. 

6. Set VHF Tuner to Channel 6. 

7. Alignment should be followed in the order shown. 

I. F. ALIGNMENT 

1. Connect an electronic voltmeter or an oscilloscope 
across the second detector load resistor. 

2. Turn on the power. 

3. Apply an 82 mc. signal (amplitude modulated if a scope 
is used) to the crystal terminal (B) at the junction of 
C13 and L9 through the resistor network shown in 
Sketch A. 

ANT TRIMMER ( C 4 ) 

ADJUST 460MC, 

UHF ANT.  

TERMINALS 

TOP VIEW - UHF Convertor 

I- F INPUT COIL 
ADJUST 82 MC. 

27 

BOTTOM VIEW - UHF Converter 

I- F OUTPUT TRANS 

ADJUST 82MC. 

ad-

411.or --. • , 

In 

L I I 

Resistor Matching Network for I. F. Alignment 

11111LOILO 

CHILI TO 
10 MI 
HISII10001 
OUTPUT 

50 MI 

010 000/ 
C•110001 

001.5,001 

1.11/10T01 10004» OE «Pi to 
ek amount enamor 

TO CRYSTAL 

T(000 " - 

TO CON0E0T00 

CM031.0 

SKETCH A 

4. Adjust plate coil (Ti) and grid coil (T2) for maximum 
indication on the electronic voltmeter or scope. 

5. Disconnect the resistor network from the crystal 
terminal. 

OSCILLATOR ALIGNMENT: 

1. With the electronic voltmeter or scope connected across 
the second detector load resistor, apply a 460 mc. 
signal (amplitude modulated if a scope is used) to the 
UHF antenna terminals through the resistor network 
shown in Sketch B. 

Resistor Matching Network for Osc. a R. F. Alignment 

GENERATOR 

OUTPUT TERNINALS 
( 50 ohms) 

OUTPUT 
300 ohms 

TRANSMISSIZIN LINE 
TO ANT. 
TERM. 

NOTE- Liad should be kept to on °bean' mulimen, 
by «ongoing network drectly to generotor termenols 

SKETCH B 
2. With the tuner shaft at maximum CCW* position, adjust 

the oscillator trimmer C6 for peak reading on the elec-
tronic voltmeter or maximum indication on the scope 
(oscillator frequency is set to 84 mc. below the carrier 
frequency). 

3. Set the signal generator to 904 mc. 
4. Rotate the tuner shaft to the maximum CW position and 

adjust the oscillator end inductor L4 up or down for 
maximum reading on the voltmeter. 

5. Open the ground connection on L10 and connect an 0-10 
ma. D.C. meter between the open end of the crystal 
return choke L10 and ground. 

*CW - Clockwise 
CCW - Counter-clockwise 

OSC TRIMMER (dB) 

ADJUST 460 MC 

OSC END INDUCTOR 

ADJUST 9C4 MC 

ANT END INDUCTOR 

ADJUST. 904 MC. 

6. Adjust the oscillator coupling coil L11 for maximum 
crystal current when the tuner shaft is rotated to the 
maximuln CW position. When operating at normal line 
voltage (117 volts, 60 cycles), the maximum current 
should not exceed 5 ma. at any setting of the tuner shaft. 
When operating at low line voltage (105 volts, 60 
cycles), the minimum crystal current must not be less 
than 0.3 ma. at any setting of the tuner shaft. 

7. Repeat steps 1 through 4 until maximum reading is ob-
tained. 

R. F. CIRCUIT ALIGNMENT 

1. With the electronic voltmeter or scope connected across 
the second detector load resistor of the VHF receiver, 
apply a 460 mc. signal (Amplitude modulated if a scope 
is used) to the UHF antenna terminals through the re-
sistor network shown in Sketch B. 

2. With the tuner shaft at the maximum CCW position, ad-
just the antenna trimmer C4 for maximum meter read-
ing or for maximum scope indication. 

3. Reset signal generator to 904 mc. 
4. Rotate the tuner shaft to maximum CW position. Adjust 

the antenna end inductor L3 by forming larger or 
smaller loop until maximum reading on the meter (or 
scope) is obtained. 

5. Repeat steps 1 through 4 until maximum reading is ob-
tained. 

6. Turn the power switch to the "OFF" position. 
7. Disconnect the generator, the electronic voltmeter or 

scope, and the resistor network. Disconnect the 0-10 
ma. meter, and solder the open lead of L10 to the 

chassis. 
8. Re-engage the toggle coupling in the pin on the arm and 

hub assembly and tighten the set-screws that secure the 
collar to the switch shaft. 

9. The Function Switch should be checked for proper oper-
ation under conditions of customer use. At full CCW 
rotation of the tuner shaft, all VHF position contacts 
must be fully and firmly made and all UHF position con-
tacts must be fully broken. All UHF position contacts 
must be fully and firmly made and all VHF position 
contacts must be fully broken, when the tuner shaft is 
7 1,/2° or more from full CCW, as tuner shaft is rotated 
in a clockwise direction. 

10. Replace the UHF Converter on the VHF receiver 
chassis. 

SOCKET VOLTAGE CHART 

NOTES. 

I BOTTOM VIEW OF TUBE SOCKETS. 
2. VOLTAGES MEASURED WITH AN ELEC -

TRONIC VOLTMETER CONNECTED FROM 
SOCKET LUG TO CHASSIS WITH THE 
FUNCTION SWITCH IN VHF" POSITION. 
= AC. VOLTAGES. 

NC. NO CONNECTION 
4 OSCILLATOR SOCKET VOLTAGE VARIES 

WITH FREQUENCY, OTHER VOLTAGES 
±10%. 

5 LINE VOLTAGES, II7V , 601JAC. 

6. MINIMUM CRYSUL CURRENT FOR PROPER 

OPERATION OF THE OSCILL ATOP . 100 jra 
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CHASSIS 402-4 , 402 — 5, 404-4, 404-5 
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NOTES: 

1. K 5 1000 

2. All Capacitance Values In 8114F. And All Resistance 

In Ohms Unless Otherwise Noted. 

3. All Sections Of Switch EIV/1 Are Viewed From The 

Shalt End. 

4 When Possible, Replace The Crystal Mixer With 

One Of The Same Type. When The Same Type Is 

L • 
0000 

• 

Cé41 LbO 

Ttm 

0.0.0_0_0  
I —• 

:527 o 

VZ 

11- 3_ 
.470 W  

Not Available One Of The Other Types Can Ordin-

arily Be Used As A Substitute. However, Because 

Of Individual Crystal Characteristics The &abet, 470 

tutton Of The 1?-172 ( Part No. 151871) For The 1N82 

(Part No. 155459) Or K3D May Be Less Satisfactory. 

S. In Some Early Production UHF Tuner., R11 Was 

Not Used. In Some Later UHF Tuner., Ell Is 

87,000 Ohm, 109,, 1/2 Watt. 

REPLACEMENT PARTS LIST 
UHF Converter 

L 
0004 

470 

•70 

- UHF CONVERTER 

SCHEMATIC 

Symbol 
No. Part No. Description 

Symbol 
No. Part No. Description 

Cl 
C2 
C3 
C4 
C5 
C6 

C7 
C8 
C9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
RI 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
R11 
Li 
L2 
L3 
L4 
L5 
L6 
L7 
L8 

152997-6 
152997-6 
152997-8 
151880-3 
155439-1 
156078-1 

137727-104 
152997-15 
152997-8 
156201-1 
137727-104 
152997-6 
152997-1 
152997-11 
137727-104 
137727-104 
137727-113 
152997-2 
137727-104 
156201-1 
39374-57 
39374-218 
39374-218 
39374-37 
39374-57 
39374-30 
39374-57 
39374-12 
Part of Li 
Part of L8 
39374-49 
155158-1 
157472-1 
Part of C4 
Part of C6 
148936-2 
156167-1 
148936-4 
157134-1 

Capacitor, . 68 mmf., 10%, 500 v. 
Capacitor, . 68 mmf., 10%, 500 v. 
Capacitor, 68 mmf., 500 v. 
Capacitor, . 25 - 2.5 mmf. 
Capacitor, 12 mmf. 
Capacitor, 2-7 mmf., Oscillator Trimmer 
Assembly 

Capacitor, 470 mmf., ceramic 
Capacitor, . 39 mmf., 10%, 500 v. 
Capacitor, 68 mmf., 500 v. 
Capacitor, 470 mmf., 2 k. v., disc ceramic 
Capacitor, 470 mmf., ceramic 
Capacitor, . 68 mmf., 10%, 500 v. 
Capacitor, 2.2 mmf., 10%, 500 v. 
Capacitor, 10 mmf., 10%, 500 v. 
Capacitor, 470 mmf., ceramic 
Capacitor, 470 mmf., ceramic 
Capacitor, 1500 mmf., 500 v. 
Capacitor, 1.0 mmf., 10%, 500 v. 
Capacitor, 470 mmf., ceramic 
Capacitor, 470 mmf., 2 k. v., disc ceramic 
Resistor, 470,000 ohm, 10%, 1/2 W. 
Resistor, 27,000 ohm, 10%, 2 w. 
Resistor, 27,000 ohm, 10%, 2 w. 
Resistor, 10,000 ohm, 10%, 1/2 w. 
Resistor, 470,000 ohm, 10%, 1/2 w. 
Resistor, 2700 ohm, 10%, 1/2 w. 
Resistor, 470,000 ohm, 10%, 1/2 w. 
Resistor, 82 ohm, 10%, 1/2 w. 
Resistor, 390 ohm, 10%, 1/2 w. 
Resistor, 330 ohm, 10%, 1/2 w. 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Inductuner, UHF 
Coil, Grid Neutralizing 
Inductance 
Inductance 
Choke, R. F. (. 82 microhenries) 
Choke, R. F. (. 182 microhenries) 
Choke, R. F. (1.2 microhenries) 
Choke, Oscillator Filament 

L9 
LbO 
L11 

Ti 
T2 

L12 
CAI 
CO1 
CO2 
CR1 
SW1 

155510 
148936-5 
157135-1 

156934-1 
156933-1 

157473-1 

155604 
155431-1 
157690-1 
156170-1 
155495 
155561 
155441 
154736 
155488 
155427 
154803 
155893 
156788 

155466-1 
137939-1 
155491 
156672 
137940-1 
137940-8 
155481-1 
39311-2 
155898 
153804 
153806 
154677 
154743 
152053-1 
152078-1 
51752 
156930 
155895 
148206-1 

Choke, R. F. ( 145 microhenries) 
Choke, R. F. (2.7 microhenries) 
Inductance (Variable), Choke, Oscillator 
Coupling 

Transformer, I. F. Output 
Transformer, I. F. Input 
Coil, Cathode Neutralizing 
Transmission Line, Antenna (300 ohm) 
Terminal Board, UHF Antenna 
Strap, Oscillator Plate 
Crystal, Mixer (K3D) 
Switch, Function 
Arm di Hub Assembly, Function Switch 
Arm, Toggle 
Bracket, Antenna 
Bracket, Idler Pulley 
Bracket, Tube Lock 
Clip & Board Assembly, Crystal 
Cotter Pin (External) 
Eyelet (3 used to hold Rotors to Shaft) 
Fibre Hub, Small Knob Shaft, Groove Pin 
& Outer Shaft Assembly 

Guard, Fishpaper 
Idler Pulley 
Pin, Drive Cord Guide 
Pulley, Drive Cord 
Rivet, Idler Pulley 
Rivet, Toggle Arm 
Screw, Nylon (used to mount C6) 
Set Screw, Arm di Hub Assembly 
Shaft di Stop Assembly, Inductuner 
Shield (Lid), Oscillator 
Shield, Oscillator 
Shield, Tube (V1) 
Shield (Fish Paper Disc), Drive Cord 
Socket, Tube (V1) 
Socket, Tube (V2) 
Spring, Drive Cord Tension 
UHF Converter Complete 
Washer (1 used), Shaft & Stop Assembly 
Washer (Spring Tension), Toggle Arm 
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MODEL G-21TOBH 

(Blond) 

SPECIFICATIONS 

POWER SUPPLY: 117 volts, 60 cycle, a. c. 

POWER CONSUMPTION 130 watts. 

AUDIO POWER OUTPUT: 1.0 watts maximum. 
ANTENNA INPUT IMPEDANCE: 300 ohms balanced 

FREQUENCY RANGE: 54 to 88 mc. 8t 174 to 216 mc. 

(Channels 2 thru 13) 

INTERMEDIATE FREQUENCY: 

Video Carrier-26.4 mc. 

Sound Carrier-21.9 mc. 

Intercarrier Sound- 4.5 mc. 

DEFLECTION: Electromagnetic. 

FOCUS: Electrostatic. 
ION TRAP: Single Permanent Magnet. 

HORIZONTAL SCANNING FREQ: 15,750 c. p. s. 
VERTICAL SCANNING FREQ: 60 c. p. s. 
FRAME FREQUENCY: 30 c. p. s. 

SCANNING: Interlaced, 525 lines. 
SPEAKER: 4" Permanent Magnet. 
VOICE COIL IMPEDANCE: 3.2 ohms @ 400 cycles. 

DISASSEMBLY 

IMPORTANT: When it is necessary to remove the cabinet from the cabinet base, 
or to remove the picture tube or chassis from the cabinet base, care should 
be exercised to be sure that the correct screws are being loosened. It is ad-
visable, when loosening the screws on the underneath side of the base, to keep 
the base in its normal position but extended slightly over the edge of the 
work-bench. 

Removing The Cabinet From The Cabinet Base 

1. Remove the control knobs, the cabinet back, the antenna terminal plate, 
and the wires from the speaker (or the speaker from the cabinet). 

2. Remove the two wood screws on the inside rear corners that hold the 
cabinet base to the wood supports on the bottom of each side and the two 
screws that hold the chassis to the wood strip on the inside of the cabinet 
above the chassis. 

3. Remove the six hex head screws and the lockwashers on the underside of 
the base (along the sides of the cabinet) and also one wood screw that is 
through the base at the center front on the bottom. 

4. Lift the cabinet up and off the base. 
5. To replace the cabinet, reverse the removal procedure. 

Removing The Chassis From The Cabinet Base 

Should it be necessary to trouble shoot or to replace parts in the IF strip, 
the following procedures may be useful in servicing the chassis. 

1. Remove the cabinet back and cabinet as outlined above. 
2. Remove the CRT socket and Ion Trap. 
3. Disconnect the CRT high voltage lead. 
4. Remove the two hex head screws holding the interlock receptacle tothe 

base. 
5. Remove the two nuts below the vertical controls (On the screws holding 

the chassis to the CRT rear support). 
6. Remove the bolts that hold the chassis to the base and carefully slide the 

Replacing The Picture Tube 

1. Guide neck of tube through opening in the tube support bracket 
and deflection yoke, and place bottom of face plate against 
stops on tube rests. Be sure the pads are in position between 
the tube and tube rests. 

2. Place pad and strap over tube and insert the two hex head 
screws through the base and screw into the strap brackets but 
do not tighten. 

3. Replace and tighten the two nuts on the screws that hold the 
tube support to the chassis. 

4. Replace the tie rods, apply the nuts and tighten. Bell of tube 
should rest against insulating ring on the tube support bracket. 

ION TRAP MAGNET ADJUSTMENT 

The proper adjustment of the Ion Trap Magnet cannot be over-
emphasized, for it is not only important to obtain maximum 
brightness and a good quality picture, but also to the life expect-
ancy of the picture tube. (See Service Instruction No. 4-03). 

Place the Ion Trap on the neck of the picture tube close to the 
tube base and over the internal pole pieces that are mounted on 
the gun structure. If there is a code dot or arrow on the magnet, 
this side should be toward the tube face. There are two possible 
positions on the tube neck where the Ion Trap will produce maxi-
mum brightness. ALWAYS SET THE ION TRAP IN THE PO-
SITION CLOSEST TO THE BASE OF THE TUBE. 

If the picture tube has been installed or if the receiver has 
been moved, it is imperative that the Brightness control be kept 
at a low setting until after the initial adjustment of the Ion Trap 
and also that the adjustment be made immediately after the re-
ceiver is turned on. It is important that the intensity of the beam 
be low when the receiver starts operating, if the magnet has not 
yet been adjusted. By keeping the intensity low, the beam current 

chassis from around the CRT neck. DO NOT ALLOW PRESSURE TO BE 
EXERTED ON THE NECK OF THE PICTURE TUBE. 

Should it be necessary to use the CRT during service, proceed as follows: 

1. Remove the yoke wing nut and turn the yoke around. 
2. Turn the chassis around and carefully slide the yoke and chassis over the 

neck of the tube. 
3. Use a short piece of tape and tape the yoke to the bell of the CRT. 
4. Use a short jumper between the high voltage lead and the CRT. 
5. Replace Ion Trap and CRT socket. 

Removing The Picture Tube 

HANDLING PRECAUTIONS - Do not remove or handle the picture tube in any 
manner unless heavy gloves and protective goggles are worn. KEEP TUBE 
AWAY FROM THE BODY WHILE HANDLING. 

1. Remove cabinet from the chassis and cabinet base as outlined above. 
2. Disconnect the tube socket and remove the ion trap magnet from the neck 

of the tube. Loosen the wing screw on the deflection yoke bracket. 
3. Disconnect the second anode lead from the bell of the tube. 
4. Remove the nuts on both tie rods that extend from the tube support bracket 

to the tube rests. Unhook the tie rods. 
5. Remove the two nuts that are on the screws that hold the top of the tube 

support bracket to the chassis. 
6. Remove both hex head machine screws that hold the tube strap to the base 

on either' side of the two tube rests, and lift off the strap. 
7. Raise tube slightly at the front so that it will clear the stops on the tube 

rests, and pull the tube forward to remove. 

DO NOT ALLOW PRESSURE TO BE EXERTED ON THE NECK OF THE 
TUBE. 

5. Tighten the two screws that hold the strap to the base. 

6. Connect second anode to the tube. 

7. Push deflection yoke forward against flare of tube, and 
tighten wing screw. 

8. Replace ion trap on neck of tube and connect tube socket. 

9. Make necessary adjustments on the ion trap and deflection 
yoke. See "ADJUSTMENTS" on page 5. 

10. Replace the cabinet over the chassis and base, then follow 
instructions for "Removing The Chassis From The Cabi-
net", steps 1 to 3 in reverse order. 

is low enough that the electron beam is not likely to damage the 
anode top disc before the magnet is adjusted. 

TO ADJUST THE ION TRAP MAGNET- Set the Brightness 
control completely counter-clockwise, then advance slightly clock-
wise (less than 1/4 turn). Slide the trap forward or backward on 
the neck of the tube and at the same time rotate trap clockwise or 
counter-clockwise until a raster appears, then adjust for maxi-
mum brightness. If no raster is obtained with this setting of the 
Brightness control, advance the control slightly clockwise and 
repeat adjustment of the trap until a raster appears. The final 
setting of the trap should be made with the Brightness control set 
to the maximum position with which good line focus can be ob-
tained. If neck shadow is encountered, or if the picture is off 
center, correction should be made with the centering magnet,on 
the back cover of the deflection yoke. Never use the Ion Trap to 
correct neck shadow. Always set the trap to the position where 
maximum brightness is obtained. After any adjustment of the de-
flection yoke or centering magnet the Ion Trap should always be 
checked and readjusted for maximum brightness. 

R.F. AND MIXER ALIGNMENT 

Step 
No. 

Station 

Selector Oscilloscope Bias 
Signal Generator 

To Adjust 

1. Chan.#10 High side 
through a 
10,000 ohm 
resistor to 
TPI on Tuner. 
Ground lead to 
Tuner Case. 

-1.5 
volts to 
white 
lead on 
tuner. 

Signal Generator set to 
195.5 MC., 400 cycle 30% 
AM modulated. Through 
Dummy Antenna to the 
Antenna lead-in. 

C-3 for maximum 400 
cycle response on scope. 
Remove signal Generator. 

2. I I 

•  
GENERATOR 

OUTPUT TERTANALS 
( 50 awns) 

120n 
CARBON 
SESSIONS 
'son 
MW  

NOTE - Lee bingth Maki be kept JO On °bled* P.P.PP, 
by comeetne ',theft drectly to reenetator 

OUTPUT 
300 ohms 

TRANEMISSON LIGE 
TO ANT 
TERM. 

DUMMY ANTENNA 

Sweep Generator to An-
tenna lead-in through 
dummy antenna. Set Gen-
erator to sweep Channel 
10 freq. Loosely couple 
Marker Generator to 
sweep output cable. Set 
marker to either 21.9 or 
26.4 mc. 

Adjust C5 81 C9, to pro-
duce a response curve 
similar to R.F. and Mixer 
Response Curve. 

26ATFC 21.934C 

r4.50FC-1 

See SHOULD NOT 
EXCEED 3a OR 30% 
OF TOTAL WEIGHT 

R. F. & MIXER RESPONSE CURVE 

Without disturbing the R.F. grid, R.F. plate, and mixer-grid trimmer, check the response on the other 
VHF TV channels by setting the station selector to the desired channel and changing the frequency of the 
sweep generator to correspond to the channel being checked. The response curve should be essentially 
the same on all channels and the markers should fall in similar positions on the response curve. A slight 
amount of tilt can be tolerated. The amount of tilt indicated by the relative amplitudes of the response 
curves where the picture and sound I.F. Markers rest should not exceed 30% of the over-all response 
curve amplitude. 

61) John F. Rider MODELS G-21TOBH, MH, WH, Ch. 431 

-1
71

 
3
0
V
d
 A

I.
 
A
3
1
5
0
1
0
 



CROSLEY TV PAGE 14-29.30 

402-4, 402-5, 404-4 & 404-5 
_  

PCT URIE 11.811 
v116 

404•• 
4044 

1121,41 
101144 

ORANGE C IlS 
L104 L105 

FD 

_ C1,1_ o 

7,0 IP 0190 

1 SUES 

CII 

Pill 

470K 

•-- 

qgei[ 
lTh 

RA1E1 6G1 
1  

C117 

•AN6 
V 10e 

VIDEO AMP 

.1 15 
2.5K 
348 

CCNTRAS 
CT 

5 

LISS 

000 100 
640 50 
 • •—• •—• 

131,9 

52« '‘ 33 

II 122 
47K 

523 
3311 

LuS 
  COO /  

MEO 

MAC 

CRANK 

o 
334.0 L III 

o 

WiATE 
R120 

•---4A5N--115 
33K 

‘R124 
IOK 

wRITE 
L 112 

R126 

100K 

41(3 

V107 „ME 
6AU   

4 5 NC AMP 

cej 

Pi «ge 

7 

0—qr. 

T 102 

  — 

1°1 

I '122 

RI25 el 
150 

P.1 

43 R104 GLUE 

RI4 5 

CIISTANIZ 
sueuRINN 

""--- LOCAL went rs IN .50*. P00110111 

sv, 1021  .--

REAP VIES 
ACC CONTROL 

100v P-

5145 =Z. J‹, 
500 

NOISE GATE 
C172 

4' wo• Nos I 
own I4,411 

4, 

„,4vERT OUT VuTx2,(---- 

013 r-: 

1/2 12E417 NUS  

20 OK 

C134 

IC0117 
RFD 

50511 131.«01 
7103 

224 

CI36 

006 POD 

GREEN 

0•116 
VERT 

re 
3 3504 

500 STOP 

f 

X X 

rr 
SOv P P 

V ,044 
1/2 1213517 

VERT 
OSC 

C137 

C13 

• 047 
• WO 

7 
UFO 

7 • 

oiC1404 

"so 

4 

134 • 
yegta, 

C111/- 7 yein 

VOS 
6AL 5 

RATIO OCT 

.97571 

0130 

--à 

•01.4 
4024 

77w 4 

,ELLO* 

4132 
541(6 
BRIGHTNESS 

1 

RI SO 

• 470 
pral 

MEG"? •-• 81-4 
5KIEG 
I MEG 
STOP I • 

4152 
750 
VERT 

LIN 
CON? 

c 391_ 

T 003 
LNFD 

SEE COOK crwact OAK 4 
',cm 00 r 

R157 
X X 14 74 X Awe 

1.113A 3311 

UP; — o• * 
• g le. I 71," 

CI01 • 1 

20470 
• 

• 

• 

c. • 

« 0164 4153 C140C 
ISO 15 K 

T3014F0 
• • „ 

• 

I lc 

_ _ J 

1 r 

L _ 
4 

v ,,, c14t. C169 
6C4 Or — .05 

AUDIO AMP MFD. MEO 
• 11-

eer-eeIC 45 
7031.0 

C., 
R179 

ir—PANY--• 
470K 

0163 

390K 

V III 
646 

RU010 OUTPUT C0102 

RACK 

I Re, 
Mr  SEE NOTE •5 
4701( 

z 

8133 
.1 LS MEG 

'.,2à„ FOCUS 
CON? 

SEE LOIX CHANSE 
PAGE • 
CO« NO 

• 
• 11. • Er • 115- • • • 15 • 81 

x  

C157 

H110-

4165 c,„A_ 1211 

e 1.114 
NOR 
5111841ZATION 

C1488 

I5 MEO 

vii3E1 
1,2 6547G7 jblsZv 
NOR  05C 

Re61) 
47X 

3 

R169 
NOR KT.D 
170« 

L. 
9.00 P• • 

390 

• 

R167 
470 

5159 
100V PP 

0114 
6906GT 

sal OUTPUT 

_=-
R172 

5.4700 

v e. , 

40 

NED 

30,73 
IOR SEE NOTE.% 

67161 

1805/00 

v115 
183 Gt 
MV RECT 

CD  

SEE NOTE 5,07n, 

27 Vo 
«,2e 

7110T0 
CONY 

r-'— , 

7 

R175 

22 

11138 

08.5 01(0 

C165 

 If  

nie 

flic 
ceramic 

of L113) 

flic 

R178 
R179 
R180 
R181 
R182 
R183 
R184 
R185 

L101 
L102 
L103 
1.104 
L105 
L106 
L107 
L108 
L109 
L110 
L111 
L112 
L113A 
L113B 
L113A 
L1138 
L114 

L115 

L116 
T101 

39374-13 
39374-57 
39374-57 
39374-56 
39374-60 
39374-56 
39374-215 
39374-57 

155304 
155319 
155348 
154376 
156714 
154184 
155256 
154194 
155446 
154206 
154176 
155442 
157044-1 

157044-2 

154220 

154156 

156035 
155594 

N X X 5 5 5 

Resistor, 100 ohm, le, 1/2 w. 
Resistor, 470,000 ohm, 10%, 1/2 w. 
Resistor, 470,000 ohm, 10%, 1/2 w. 
Resistor, 390,000 ohm, 10%, 1/2 w. 
Resistor, 820,000 ohm, 10%, 1/2 w. 
Resistor, 390,000 ohm, 10%, 1/2 w. 
Resistor, 15,000 ohm, 10%, 2 w. 
Resistor, 470,000 ohm, 10%, 1/2 w. (used on 
402-4 & 402-5 Chassis only) 

Coil, Convertor I. F. (1.98 to 4.5 microhenries) 
Coil, 1st I. F. (1.95 to 4.5 microhenries) 
Coil, 2nd I. F. (2.4 to 4.5 microhenries) 
Coil, Diode Choke (15.5 microhenries) 
Coil, Video Peaking (90 microhenries) 
Coil, Video Peaking (335 microhenries) 
Choke, Filament RF (. 576 microhenries) 
Coil, Video Peaking (414 microhenries) 
Coil, 4.5 MC. Trap (27 to 57 microhenries) 
Coil, Video Peaking ( 106 microhenries) 
Coil, Video Peaking (840 microhenries) 
Coil, Sound Take- Off (12 to 23 microhenries) 
Yoke, Deflection t Assembly, (Used on 
Yoke, Deflection t 402-4 di 402-5 only) 
Yoke, Deflection t Assembly, (Used on 
Yoke, Deflection 404-4 & 404-5 Chassis) 
Coil, Horizontal Oscillator (18 to 37 micro-

henries) 
Network, Yoke Coupling (3 microhenries, 
used on 404-4 & 404-5 Chassis only) 

Coil, Video Peaking (117 microhenries) 
Transformer, Diode IF 

IENT PARTS LIST 
Schematic) 

402-5, 404-4 & 404-5 

Symbol 
No. 

Part No. Description 

SW102 155554 Switch, Rotary (AGC Control) 
CR101 154111 Crystal, 1N64 ( Part of T101) 
SR101 155575-2 Rectifier, Selenium 
SR102 155575-2 Rectifier, Selenium 
SP101 138762-5 Speaker, PM (10') 
SP102 138762-7 Speaker, PM (5 1/4") 
CA101 132300-6 Cable & Plug Assembly, AC Power 
P101 154125 Receptacle, AC Power 
P102 131983 Plug ( Male), 2 Prong 
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NOTES: 

I. ALL VOLTAGES MEASURED WITH AN ELECTRONIC VOLTMETER 
CONNECTED FROM SOCKET Luc TO CHASMS. 

3. SUPPLY VOLTAGE 117 VOLTS 00 CYCLE AC. 

S. IL - 1000 

4. ALL CAPACITANCE VALUES IN MM?. AND ALL RESISTANCE VALUES 
IN OHMS UNLESS OTHERWISE NOTED. 

5. R133 AND RISS USED ONLY ON 402-4 AND 403-5 CHASSIS. 

IL C155 AND L115 ARE REPLACED BY C163 ON 403-4 ê 403-5 CHASSIS. 

T. R174 IS REMOVED AND A /UNDER IS CONNECTED BETWEEN 
TERMINALS 2è 3 OF T1011 ON 403-4 & 401-5 CHASM 

S. RI73 DI A SPECIAL RESISTOR WHICH WILL WITHSTAND OVERLOAD 
FOR LIMITED PERIODS OF TIME. 
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Symbol 
No. 

Part No. Description 
Symbol 
No. 

Part No. Description 

C101 
C102 
C104 
C105 
C106 
C107 
C108 
C109 
C110 
C111 
C112 
C113 
C114 
C115 
C116 
C117 
C118 
C119 
C120 
C121 
C122 
C122 
C123 
C124 
C125 
C126 
C127 
C128 
C129 
C130 
C131 
C132 
C133 
C134 
C135 
C136 
C137 
C138 
C139 
C140A 
C140B 
C140C 
C140D 
C141 
C142 
C143 
C144 
C145 
C146 
C147 
C148A 
C148B 
C149 
C150 
C151 
C152 
C153 
C154 
C155 
C156 
C157 

156201-1 
156201-1 

Part of L101 
144675-28 
144675-28 
144675-28 
144675-28 

Part of L103 
144675-2 
144675-28 
137727-135 
154157 
137727-103 
39001-19 
39001-86 
154100-4 
144675-2 
137727-126 
39001-19 
137727-133 
144675-6 

Part of T102 
Part of T102 
154103 
137727-129 
144675-2 
144675-28 
137727-131 
39477-39 
137727-26 
39001-17 
39477-39 
39477-39 
39478-41 
39001-78 
39477-45 
39477-45 
144675-2 
155438 

154097 
154104 
144675-2 
39001-13 
39001-82 
39001-80 
155684 
155426 

137727-132 
137727-132 
39478-108 
146434-16 
39001-76 
137727-134 
39001-13 
137499-30 
137499-36 

Capacitor, 470 ment., 2 KV., disc ceramic 
Capacitor, 470 mm1., 2 KV., disc ceramic 
Capacitor, 110 mmf., 10%, 500 v., ceramic 
Capacitor, . 001 mfd., 500 v., disc ceramic 
Capacitor, . 001 mfd., 500 v., disc ceramic 
Capacitor, . 001 mfd., 500 v., disc ceramic 
Capacitor, . 001 mfl., 500 v., disc ceramic 
Capacitor, 88 mmf., 10%, 500 v., mica 
Capacitor, . 005 mfd., 500 v., disc ceramic 
Capacitor, . 001 mfd., 500 v., disc ceramic 
Capacitor, 10 mmf., 500 v., ceramic 
Capacitor, . 5 mfd., 25 v., paper 
Capacitor, 5 mmf., 500 v., ceramic 
Capacitor, . 1 mfd., 600 v., paper 

.2 mfd., 600 v., paper 
2.2 mmf., 500 v., ceramic 
.005 mtd., 500 v., disc ceramic 
33 mmf., 500 v., ceramic 
.1 mfd., 600 v., paper 
68 mmf., 10%, 500 v., ceramic 
.004 mfd., 400 v. 
.004 mfd., 400 v. Assembly 

10 mmf. 
100 mmf. 
5 mfd., 50 v., Electrolytic 
330 mm!., 500 v., ceramic 
.005 mfd., 500 v., disc ceramic 
.001 mfd., 500 v., disc ceramic 
220 mmf., 500 v., ceramic 
.0047 mfd., 600 v., molded paper 
22 mmf., 500 v., ceramic 
.05 mfd., 600 v., 
.0047 mfd., 600 y 
.0047 mfd., 800 v 
.01 mfd., 600 v., 
.006 mfd., 600 v. 
.047 mfd. , 600 v. 
.047 mfd., 600 V. 
.005 mid., 500 v. 
10 mfd., 300 v. 
200 mfd., 150 V. 
30 mfd., 150 v. 
140 mfd., 150 v. 
20 mfd., 450 v., Electrolytic 
10 mfd., 50 v., Electrolytic 
.005 mfd., 500 y., disc ceramic 
.01 mfd., 600 v., paper 
.03 mfd., 600 v., paper 
.02 mfd., 600 v., paper 
140 mfd., 150 v., Electrolytic 
200 mfd., 150 V. 
5 mfd., 150 v. Electrolytic 

1000 mmf., 500 v., ceramic R170 
1000 mmf., 500 v., ceramic  
. 001 mfd. , 10%, 1000 v. , molded paper RR117721 
.006 mfd., .10%, 600 v., paper R173 
.003 mfd. ' 600 v., paper 
75 mmf., 500 v., ceramic 
.01 mfd., 800 v., paper 
3900 mml., 500 v., mica 
470 mmf., 500 v., mica 

Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 

R120 
R121 
R122 
R123 
R124 
R125 
R126 
R127 
R128 
R129 
R130 
R131 
R132 
R133 

R134A 
R134B 
R135 
R136 
R137 
R138 
R139 
R140 
R141 
R142 
R143 
R144 
R145 
R146 
R147 
R148 

paper R149 
., molded paper R150 
., molded paper R151 
10%, molded paper R152 
, paper R153 
, molded paper R154 
, molded paper R155 
, disc ceramic 

Electrolytic 

R156 
R157 
R158 
R159 
R160 
R161 
R162 
R163 
R164 
R165 
R166 
R167 
R168 
R169 

R174 

R175 
R176 
11177 

39374-219 
Part of L110 
39375-361 

Part of L111 
39374-37 
39374-15 
39374-49 
39374-29 
39374-18 
39374-43 
39375-73 
39375-73 
155352 
154094 

154085 

39374-53 
39374-69 
39374-61 
39374-146 
39374-41 
39374-31 
39374-35 
39374-29 
39374-41 
39374-37 
39374-53 
155610 
154086 
39374-125 
39374-60 
39374-33 
155576 
155519 
39374-215 
39374-14 
39374-27 
155389 
39374-43 
154089 
39374-49 
39374-49 
39374-41 
39374-139 
39374-77 
39374-77 
39374-26 
39374-34 
39374-33 
39374-45 
155511 
39374-36 
39374-50 
39374-57 
156911-1 
39374-6 

39303-12 
39374-139 
39374-25 

Resistor, 33,000 ohm, 10%, 2 w. 
Resistor, 6800 ohm, 10%, 1/2 w. 
Resistor, 4700 ohm, 5%, 2 w. 
Resistor, 3300 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm, 10%, 1/2 w. 
Resistor, 150 ohm, 10%, 1/2 w. 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 2200 ohm, 10%, 1/2 w. 
Resistor, 270 ohm, 10%, 1/2 w. 
Resistor, 33,000 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm, 5%, 1/2 w. 
Resistor, 10,000 ohm, 5%, 1/2 w. 
Control, Brightness (5 megohm) 
Control, Focus (1.5 megohm, used on 402-4 
and 402-5 chassis only) 

Control, Volume (1 megohm) 
Control, Contrast (2500 ohm) ; Assembly-
Resistor, 220,000 ohm, 10%, 1/2 w. 
Resistor, 2.2 megohm, 10%, 1/2 w. 
Resistor, b megohm, 10%, 1/2 w. 
Resistor, 560,000 ohm, 10%, 1 w. 
Resistor, 21,000 ohm, 10%, 1/2 w. 
Resistor, 3300 ohm, 10%, 1/2 w. 
Resistor, 6800 ohm, 10%, 1/2 w. 
Resistor, 2200 ohm, 10%, 1/2 w. 
Resistor, 22,000 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm, 10%, 1/2 w. 
Resistor, 220,000 ohm, 10%, 1/2 w. 
Control, Vertical Hold 
Control, Height 
Resistor, 10,000 ohm, 10%, 1 w. 
Resistor, 820,000 ohm, 10%, 1/2 w. 
Resistor, 4700 ohm, 10%, 1/2 w. 
Control, Noise Gate (90,000 ohm) 
Control, Vertical Linearity 
Resistor, 15,000 ohm, 10%, 2 w. 
Resistor, 120 ohm, 10%, 1/2 w. 
Resistor, 1500 ohm, 10%, 1/2 w. 
Control, Tone (250,000 ohm) 
Resistor, 33,000 ohm, 10%, 1/2 w. 
Resistor, 7.5 ohm, 10k, 5 w. Wire Wound 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 22,000 ohm, 10%, 1/2 w. 
Resistor, 150,000 ohm, 10%, 1 w. 
Resistor, 4.7 megohm, 10%, 1/2 w. 
Resistor, 4.7 megohm, 10%, 1/2 w. 
Resistor, 1200 ohm 10% 1/2 w. 
Resistor, 5600 ohm, 10%, 1/2 w. 
Resistor, 4700 ohm, 10%, 1/2 w. 
Resistor, 47,000 ohm, 10%, 1/2 w. 
Control, Horizontal Hold 
Resistor, 8200 ohm, 10%, 1/2 w. 
Resistor, 120 ohm, 10%, 1/2 w. 
Resistor, 470,000 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm 10%, 2 w. 
Resistor, 27 ohm, 10%, 1/2 w. (Used on 404-4 

t.; 404-5 Chassis only) 
Resistor, 2.2 ohm, (Part of T108; 
Resistor, 150,000 ohm, 10%, 1 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
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C158 137499-31 
C159 144675-2 
C160 39001-17 
C161 144675-2 
C162 157046-1 
C163 39001-19 
C164 154211 
C165 Part of L115 
C169 39001-17 
C170 144675-2 
C171 39001-82 
C172 39001-5 
10101 39374-57 
R102 39374-57 
R103 39374-17 
R104 39375-63 
R105 39374-9 
R106 39374-33 
R107 39375-73 
R108 39374-25 
R109 39374-25 
R110 39374-11 
R111 39374-25 
R112 39375-75 
R113 39374-15 
R114 39374-25 
10115 39374-65 
R116 39375-65 
R117 39374-57 
R118 39374-61 
RI19 Part of L108 

Capacitor, 390 mmf., 500 v., mica 
Capacitor, . 005 mfd., 570 v., disc cerai 
Capacitor, . 05 mfd., 60D v., paper 
Capacitor, . 005 mid., 500 v., disc cerat 
Capacitor, 100 mmf., 10%, 3 KV., disc 
Capacitor, . 1 mfd., 600 v., paper 
Capacitor, 47 mmf., 2 EV., mica (Part 
Capacitor, . 1 mfd., 200 v., paper 
Capacitor, . 05 mfd., 600 v., paper 
Capacitor, . 005 mid., 500 v., disc cerat 
Capacitor, . 03 mid., 600 v., paper 
Capacitor, . 0005 mfd., 600 v., paper 
Resistor, 470,000 ohm, 10%, 1/2 w. 
Resistor, 470,000 ohm, 10%, 1/2 -w. 
Resistor, 220 ohm, 10% 1/2 w. 
Resistor, 3900 ohm, 5%. 1/2 w. 
Resistor, 47 ohm, 10%, 1/2 w. 
Resistor, 4700 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm, F.%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 68 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 12,000 ohm, 3%, 1/2 w. 
Resistor, 150 ohm, 10% 1/2 w. 
Resistor, 1000 ohm, Icis, 1/2 w. 
Resistor, 1.5 megohm, 10%, 1/2 w. 
Resistor, 4700 ohm, 5% 1/2 w. 
Resistor, 470,00C ohm, 10%, 1/2 w. 
Resistor, I megohm, 10%, 1/2 w. 
Resistor, 8200 ohm, 10%, 1/2 w. 

REPLACEN 

Chassis 402-4, 

Symbol 
No. Part No. Descr.mion 

T102 
T103 
T104 
TIO5 
T106 
T107 
T108 
C0102 
C0103 
SW101 

154108 
155255-1 
155572 
154109-2 
155390 
155529-1 
157045-1 
138352 
154114 

Part of 10134 A 8; B 



MODELS G-21TOBH, MH, WH, Ch. 431 

ALIGNMENT 
All lead connections from the signal marker generator and sweep generator must be shielded. Keep exposed ends and 
ground leads as short as possible (about one inch). Always locate the ground lead connections as close as possible to their The 4.5 mc. trap (front of L109) must be 
respective "hot" leads in the television receiver chassis. The sweep generator output, signal generator output, and contrast  
control must be kept low enough to prevent overloading the television receiver circuits. the alignment ( Procedure A or B). 

CAUTION: One side of the chassis is connected to the power line. Therefore, test equipment should not be connected to the 
receiver unless an isolation transformer is used between the power line and the receiver. DO NOT GROUND 
THE RECEIVER CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED. 

The front side of the chassis as referred to below means the side opposite the tubes. 
The rear side of the chassis means the side on which the tubes are mounted. 

VIDEO I. F. ALIGNMENT (with VTVM) 

In the I.F. Alignment, limit input of signal generator so that reading on VTVM does not exceed -2 volts. 

Step 
No. 

Connect Sig-
nal Generator 
Through a . 01 

Capacitor 

Signal Gen. 
Freq. MC. 

Connect 
VTVM 

Miscellaneous 
Connections and 

Instructions 
Adjust 

1. Test Point 
No.2 on Tuner 
(closest to L9 
slug adjust-
ment). 

24.4 mc. Junction of 
R118 and C113 
and chassis. 

Connect 3 volt bias 
battery negative lead 
to white lead from 
tuner, positive lead to 
chassis 

T101 for maximum indication on meter, limit PROCEDURE  
input to make peak less than -2 volts D.C. on 
VTVM. Step 

No. 

2. 

3. 

22.9 mc. 

21.9 mc. 

4. Repeat steps 2 and 3. 
5. 
6. 

It 

It 

L103 (rear slug) for maximum. Use first peak 
from tinnerman clip end of coil.  
L103 (front slug) for minimum. Input level 
should be high enough to produce at least 5 
volts at null on VTVM. Use first null obtained 
from end of coil form opposite tinnerman clip.  

25.5 mc. 
25.1 mc. 

It L102 for maximum. 
L101 (front slug) for maximum. Use first peak 
from tinnerman clip end of coil.  
See Note 1. 
L101 (rear slug) for minimum deflection 
VTVM. Use first null obtained from end 
coil form opposite tinnerman clip.  

7. 

8. Rep'eat step 6 (and 
9. Test Point 

No.1 on Tuner 
(closest to C21 
trimmer 
screw). 

27.9 mc. 

7, if adjacent channel trap is used). 
25.1 mc. Connect a 100 ohm 

resistor in series 
with a 1000 him/. cap. 
across L101. 

L9 (brass screwY on the Tuner for maximum. 

Channel 
Set To 

SOUND ALIGNMENT 
aligned first, regardless of which procedure is used for the remainder of 

Step 
No. 

Channel 
Set To Adjust Remarks 

1. Any 
unused 
channel 

Connect a crystal controlled 4.5 mc., 400 

cycle amplitude modulated signal (30% 
or greater) between pin 8 of V104 and 

chassis. Connect high side of scope 
through a detector probe to cathode of 
picture tube, low side to chassis. Adjust 
L109 (rear slug) for minimum 400 cycle 

indication on scope. 

Remove signal generatár and scope from the receiver. 

Proceed with the remainder of the Sound Alignment, using either a signal from a TV station as in Procedure A, or 

alignment equipment as in Procedure B. 

(with signal from station) 

Adjust hemarks 

1. 

2. 

3. 

4. 

Strong 
signal 
Weak 
signal 
Weak 
signal 
Strong 
signal 

L106 for maximum sound output. 

L111 and L109 (front slug) for maximum 

sound output. 
Buzz Control (R132) for minimum noise 
(hash). 
L106 again for maximum sound output. 

Set Buzz Control (R132)approximately 900 from clock-

wise stop. 
If the signal in the area is too strong to obtain these 

eaks, remove the antenna from the receiver. 
This signal should be weak enough to allow noise (hash) 

to come through along with the sound. 
Limit the volume control setting so that this peak can 

be heard. 

ALTERNATE OSCILLATOR ALIGNMENT 

onA turret type VHF tuner is used on this receiver, and there is an oscillator adjustment for each channel. When the receiver 
of  i s installed, the oscillator should be adjusted for each channel on which a station is operating in the area. Set the Channel 
Switch to the channel that is to be adjusted. Turn the Fine Tuning control to the center of its range. The oscillator trimmer 
screw is directly below the tuner shaft, and is accessible through a hole in the front of the chassis after the two VHF tuning 
knobs have been removed. Use a non-metallic screw driver and adjust the oscillator trimmer screw until the proper tuning 
point is in the center of the Fine Tuning range. 

Note 1. This adjustment can be made only on receivers where the Adjacent Channel Trap has been added. For installation 
of this trap in areas where adjacent channel interference is prevalent 

TO CHECK I. F. ALIGNMENT (with scope) • 

Excessive sweep input will overload the circuit and cause distortion in the wave form. Check for possible overload by tem-
porarily increasing and decreasing the signal input level and noting any change in the wave form. 

Excessive signal from the marker generator will also distort the wave form. Be sure to keep the marker at the minimum 
usable amplitude. 

Sweep Gen. 
Connected to 

Scope 
Connected to 

Bias Sweep Gen. 
Set to 

Remarks 

Ungrounded 
shield of V2 
and chassis. 

High side of 
co n tr a st 
control R120 
and chassis, 
Contrast 
control at 
m inim um 
contrast. 

Connect 3 volt 
bias battery 
negative lead 
to white lead 
from tuner, 
positive lead 
to chassis. 

Sweep from 
20 to 30 
megacycles. 

Provide markers as shown on curve. 

98% 

A slight deviation 
deviation is 

21.9 MC. 

26.4 MC 

I 
_f _22.1L., c„_ 6ox 

25.5 MC. 

but if any great 
to be realigned. 

30% 5J el-t-±-4C' 214.1941 

-f 
Nominal Overall LP'. Response Curve 

in response curve is tolerable, 
noted, the I. F. stages will have 

6865 

0 R- F GRID TRIMMER  

0  R- F PLATE TRIMM 

MIXER 

NOTE: 
SOME MODELS DO NOT HAVE 
AN OSCILLATOR TANK TRIMMER 

VHF TUNER 

(Tube & Alignment Locations) 

R-F INPUT 
TO TUNER 

-6J6 

OSC TANK TRIMMER  
SEE NOTE 

MIXER GRID TRIMMER 0 

OSC. COIL SLUG 
ADJU 

FINE TUNING 

R- F TEST 
POINT 

MIXER OUTPUT  

TEST POINT 
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VHF OSCILLATOR ALIGNMENT 
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(Tube & Alignment Locations & Tube Filament Wiring) 
A.0 

INTERLOCK 

OSCILLATOR ALIGNMENT (using scope) 

Step 
No. 

Oscilloscope 
Channel 
Selector 

Sweep 
Generator 

Marker 
Generator 

Adjust 

1. High side of 
scope to high 
side of R120 
contrast control, 
Low side to 
chassis, 

See Note, 

Chan. #2 To sweep Channel 
2 frequencies. 
Connect Gen, out- 
put in series with 
dummy antenna to 
antenna lead-in. 
(See sketch of 
dum my antenna, 
page 6.) 

59.75 Sound 
I. F. Carrier, 

Channel 2 oscillator slug so that marker falls 
into bottom of valley on curve (the point 
corresponding to the 21.9 mc. ma rker as 
shown on Nominal Overall I. F. Response 
Curve sketch.) Be sure that the Fine Tuning 
Control is set to the center of its range. 

2. Repeat the above procedure for each of the remaining channels, by resetting the sweep generator and the marker 
generator to the correct frequencies for each channel that is to be adjusted. 

Note: Apply a -3.0 volts negative bias to Junction of C111 and R117 or to white lead from VHF R. F. Tuner. 
Use whichever is the most convenient point. 

PROCEDURE B with alignment equipment) 

Step 
No. 

Connect 
Signal Gen. 

Signal Gen. 
Freq. MC. 

Connect 
Scope Miscellaneous Instructions Adjust 

1. Pin 8 of 
V104. 

4.5 mc. 
FM modu- 
lated 
400 c.p.s., 
25 kc. 
deviation. 

Across second- 
ary of output 
trans. T105. 

Set Buzz Control (R132) to 
approximately 900 from 
clockwise. stop. Set the 
Volume Control (R135) at a 
low level. 

L106 for maximum 400 cycle 
indication on scope. 

" L111 for maximum response 
keeping input signal at a low 
level (below limiting). 

3. ,, ,, " ,, L109 (front slug) for maxi- 
mum response keeping input 
signal at a low level. 

4. " 4.5 MC. 
AM modu- 
lated 
400 c.p.s. 

,, Use a high input level on 
signal generator. 

Buzz Control (R132) for null 
(minimum 400 c.p.s. ampli-
tude on scope). 

5. II 4.5 MC. 
FM modu- 
lated 
400 c.p.s., 
25KC. 
deviation. 

" 

,, 
Set the Volume Control 
(R135) at a low level. 

Re-peak L106 for maximum 
400 cycle indication on scope. 

HORIZONTAL BLOCKING OSCILLATOR ALIGNMENT 
Tune Receiver to TV signal, adjust contrast control for normal picture below limiting in the Video Amplifier, and proceed as 

follows: 

Step 
No. 

Contrast Control 
Set For Miscellaneous Adjust 

1. 

2. 

Normal Picture 

Connect scope in series 
with 10 mmf. to lug 4 of 
T108. 

Horizontal Hold Control (RI64) and Horizontal Frequency Adjust-
ment ( rear slug of T108) until picture is in sync.  
Adjust Horizontal BTO Trap (front slug of T108) to obtain the wave-
form shown below. Keep the picture in sync at all times by re-
adjusting the Horizontal Hold, Horizontal Frequency and/or Hori-
zontal Lock Trimmer (C142). 

— — 

Adjust so that the peak of pulse 
is equal or 10% higher than 
peak of sine wave. 

o 
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MODELS G-21TOBH, MH,WH, Ch. 431 

3. 9t Horizontal Hold set fully 
clockwise. 

Adjust Horizontal Frequency ( rear slug of T108) by turning out un-
til the picture is just out of sync. Then turn the control slowly in 
until the picture is just ready to fall into sync ( indicated by a wide 
black vertical or diagonal horizontal blanking bar). 

4. ., Horizontal Hold set fully 
counter-clockwise, 

Picture should normally be in sync. Remove the signal by tuning 
off and then re-tuning to the station. If more than seven bars are 
present, adjust the Horizontal Lock Trimmer slightly counter-
clockwise until three or four bars appear when the receiver is 
tuned off and then re-tuned to the station (Horizontal Hold Control 
still set fully counter-clockwise). If less than three bars are 
present, adjust the Horizontal Lock Trimmer clockwise to obtain 
the three or four bars as described above. 

Since the Horizontal Lock Trimmer adjustment affects the hori-
zontal frequency, the adjustments of both the Horizontal Frequency 
Adjustment and the Horizontal Lock Trimmer must be repeated 
until the conditions outlined in steps 3 and 4 exist simultaneously 
at the extreme positions of the Horizontal Hold control. 

Check pull- in range, which should be normally 60° to 120°. 
5. Weak Picture Set the Horizontal Hold Control so that when the receiver is tuned 

off and then re-tuned to the station, the picture returns completely 
in sync. 

TABLE OF SOCKET VOLTAGES 
The following voltages were measured with an electronic voltmeter while the set was operating on 117 volts, 60 cycle a.c. 
with no signal input, antenna terminals shorted, Station Selector set to channel 3, and the Brightness and Contrast Controls at 
minimum setting. Electronic voltmeter connected between socket lug and chassis. • = 4C. voltages. Voltages may vary de-
pending upon the setting of other controls. 
D. C. current at junction of L108 and C132B, with contrast control in the maximum counter-clockwise position, 190 ma. With 
contrast set at maximum clockwise position, D. C. current at this point is 200 ma. 

SYMBOL TYPE PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 

V101 6CB6 -0.8 +0.6 *50.4 *44.1 +135 +131 0 --- ---
V102 6CB6 -0.6 +0.7 *44.1 *37.8 +137 +143 0 --- ---
V103 6AM8 +1.0 ---- +137 *37.8 *31.5 +145 0 -1.1 0 
V104 6AN8 +10.5 -0.9 0 *31.5 *25.2 +250 +230 +1.7 +7.3 
V105 6U8 +53.5 ---- +59 *25.2 *18.9 +59 +0.8 0 -0.5 
V106 6BN6 +2.5 ---- *44.1 *37.8 +100 --- +100 --- ---
V107 6SN7GT +16 +74 to +2.1 -90 +210 0 *12.6 *6.3 ---

+150 
V108 25L6GT ---- *81.7 +250 +270 +145 --- *56.7 +150 ---
V109 25CU6 ---- *81.7 ---- +130 -30 --- *56.7 0 Cap — High 

Voltage 
V110 12BH7 +72 -19 0 *18.9 *18.9 6+490 +72 +95 *12.6 
V111 12AX4 ---- ---- 6+515 +265 --- *81.7 *94 ---
V112 1X2B ---- ---- ---- ---- --- --- H. V. ---

13KV 
V113 21ATP4 *0 ---- ---- ---- Gnd or (Pin 10) (Pin 11) (Pin 12) 

+150 +300 +150 *6.3 
V1 6BC5 ---- 0 •44.1 *50.4 +125 +125 0 ---- ---
V2 6J6 +80 +78 *50.4 *56.7 ---- --7.4 0 ---- ---

• Do not measure. High voltage pulse over 2 kv. on cathode of Damper Tube and over 1 kv. on pin 6 of V110. 

SCHEMATIC PARTS LIST 
Symbol 
No. 

Part No. Description 
Symbol 
No. 

Part No. Description 

C101 

C102 

C103 

C104 

C105 

C106 

C107 

156201-1 

156201-1 

144675-28 

144675-28 

144675-2 

144675-2 

137499-33 

Capacitor, 470 mmf. 2KV, 
Disc Ceramic 

Capacitor, 470 mmf. 2KV, 
Disc Ceramic 

Capacitor, . 001 mfd. 500 v., 
Disc Ceramic 

Capacitor, . 001 mfd. 500 v., 
Disc Ceramic 

Capacitor, . 005 mfd. 500 v., 
Disc Ceramic 

Capacitor, . 005 mfd. 500 v., 
Disc Ceramic 

Capacitor, 68 mmf., 500 v., 10%, 
Silver Mica (Part of L103) 

C108 

C109 

C110 

C111 

C112 

C113 
C114 

144675-2 

144675-2 

144675-28 

157810-1 

137727-135 

157906-1 
137727-103 

Capacitor, . 005 mfd., 500 v., 
Disc Ceramic 

Capacitor, . 005 mfd., 500 v., 
Disc Ceramic 

Capacitor, . 001 mfd., 500 v., 
Disc Ceramic 

Capacitor, . 25 mfd., - 15% 4 40%, 
25 v., Paper 

Capacitor, 10 mmf., 10%, NO80, 
500 v., Ceramic 

Capacitor, . 1 mfd., 150 v., Paper 
Capacitor, 5 mmf., 10%, N030, 
Ceramic 

C115 

C116 

C117 

C119 

C120 

C121 

C122 

C123 

C124 

C125 

C126 

C127 
C128 
C129 
C130 
C131 
C132A 
C132B 
C133 

C134 

C136 

C137 

C138 

C139 

C140A 
C140B 

C140C 
C140D 
C141 

C142 

C143 
C144 

C145 
C146 

C147 

C148 

C149 

C150 

C151 
C-152 

C153 
C154 

C155 

C156 

R101 
R102 

137727-126 

137727-133 

39478-47 

39478-41 

39478-41 

137727-126 

144675-2 

39478-41 

144675-2 

137727-43 

144675-28 

39001-80 
39001-80 
157813-1 
39001-17 
157812-1 
157836-1 

144675-2 

39477-45 

158215-25 

144675-2 

157903-1 

157837-1 

157838-2* 

157838-2* 

137727-61 

157870-1 

39001-17 
157810-1 

39001-80 
137737-126 

137498-22 

148813-2 

144675-33 

144675-33 

39001-17 
158215-3 

39001-85 
158215-3 

144675-28 

144675-28 

39374-57 
39374-57 

Capacitor, 33 mmf., 10%, NO80, 
500 v., Ceramic (Part of L109) 

Capacitor, 68 mmf., 10%, NO80, 
500 v., Ceramic (Part of L109) 

Capacitor, . 1 mfd., 10%, 600 v., 
Molded Paper 

Capacitor, . 01 mfd., 10%, 600 v., 
Molded Paper 

Capacitor, . 01 mfd., 10%, 600 v., 
Molded Paper 

Capacitor, 33 mmf., 10%,. NO80, 
500 v., Ceramic 

Capacitor, . 005 mfd., 500 v., 
Disc Ceramic 

Capacitor, . 01 mfd., 10%, 600 v., 
Molded Paper 

Capacitor, . 005 mfd., 500 v., 
Disc Ceramic 

Capacitor, 15 mmf., 10%, NO80, 
500 v., Ceramic 

Capacitor, . 001 mfd., 500 v., 
Disc Ceramic 

Capacitor, . 02 mfd., 600 v. , Paper 
Capacitor, . 02 mfd., 600 v., Paper 
Network, Sync Take-Off 
Capacitor, . 05 mfd., 600 v., Paper 
Network, Vertical Integrator 
Capacitor, 5 mfd., 150v. Electro-
Capacitor, 200 mfd., 150 v. J lytic 
Capacitor, . 005 mfd., 500 v., 
Disc Ceramic 

Capacitor, . 047 mfd., 600 v., 
Molded Paper 

Capacitor, . 005 mfd., 500 v., 
Disc Ceramic 

Capacitor, . 005 mfd., 500 v., 
Disc Ceramic 

Capacitor, 20 mfd., 450 v., 
Electrolytic 

Capacitor, 140 mfd., 300 v., 
Electrolytic 

Capacitor, 140 mfd., 300 v. Electro-
Capacitor, 30 mfd. , 150 v. J lytic 

Capacitor, 200 mfd., 150 v. 1, Electro-
Capacitor, 5 mfd., 300 v. J lytic 
Capacitor, 20 mmf., 10%, N220, 
300 v., Ceramic 

Capacitor, 10-160 mmf., Horizontal 
Lock, Trimmer 

Capacitor, . 05 mfd., 600 v., Paper 
Capacitor, . 25 mfd., - 15%, +40%., 
25 v., Paper 

Capacitor, . 02 mfd., 600 v., Paper 
Capacitor, 33 mmf., 10%, N080, 
500 v., Ceramic 

Capacitor, 220 mmf., 10%, 500 v., 
Mica 

Capacitor, . 01 mfd., 10%, 400 v., 
Paper (Special) 

Capacitor, 1300 mmf., 10%, 500 v., 
Disc Ceramic 

Capacitor, 1300 mmf., 10%, 500 v., 
Disc Ceramic 

Capacitor, . 05 mfd., 600 v., Paper 
Capacitor, 68 mmf., 10%, 3KV., 
Disc Ceramic 

Capacitor, . 08 mfd., 600 v. Paper 
Capacitor, 68 mmf., 10%, 3kV., 
Disc Ceramic (Part of L107) 

Capacitor, . 001 mfd., 500 v., 
Disc Ceramic 

Capacitor, . 001 mfd., 500 v.. 
Disc Ceramic 

Resistor, 470,000 ohm, 10%, 1/2 w. 
Resistor, 470,000 ohm, 10%, 1/2 w. 

R103 
R104 
R105 
R106 
R107 
11108 
R109 
R110 
R111 
R112 
R113 
R114 
R115 
11116 
R117 
R118 
R119 
R120 
11121 
R122 
R123 
R124 
11125 
R126 
R127 
R130 
R131 
R132 
R133 
R134 
R135 
R136 
R137 
R138 
R139 
R140 
R141 
R142 

11143 

11145 
R146 

R147 
R148 
R150 
R151 
R152 

R153 

11154 
R155 
R156 

11157 

R159 
R160 
R161 
R162 
R163 
R164 

R165 
R166 
R167 
R168 
R169 
R170 
R171 
R172 
11173 
R174 
R175 

39374-53 
39374-25 
39374-30 
39374-9 
39374-37 
39374-33 
39374-25 
39374-25 
39374-11 
39374-25 
39374-38 
39374-13 
39374-25 
39374-25 
39374-61 
39374-34 
39374-61 
157804-1 
39374-9 
39374-131 
Part of L105 
39374-210 
39374-36 
157801-1 
39374-49 
39374-15 
39374-40 
157955-2 
39374-122 
39374-57 
157803-1 
39374-57 
39374-58 
39374-65 
39374-45 
39374-35 
39374-33 
39374-25 

157805-1 

39374-59 
157806-1 

157800-1 
156911-4 
39374-56 
39374-60 
154089-1 

157949-1 

158230-2 
39374-47 
39374-23 

39374-23 

39374-58 
39374-51 
39374-51 
39374-49 
39374-36 
157802-1 

39374-42 
39374-49 
39374-51 
39375-131 
39374-40 
39374-57 
156911-5 
Part of L112 
39374-13 
158230-2 
39374-33 

Resistor, 220 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 2700 ohm, 10%, 1/2 w. 
Resistor, 47 ohm, 10%, 1/2 w. 
Resistor, 10,000 ohm, 10%, 1/2 w. 
°Resistor, 4700 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 68 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 12,000 ohm, 10%, 1/2 w. 
Resistor, 100 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 1 .megohm, 10%, 1/2 w. 
Resistor, 5600 ohm, 10%, 1/2 w. 
Resistor, 1 megohm, 10%, 1/2 w. 
Control, Contrast (1500 ohm) 
Resistor, 47 ohm, 10%, 1/2 w. 
Resistor, 33,000 ohm, 10%, 1 w. 
Resistor, 4700 ohm, 10%, 1/2 w. 
Resistor, 5600 ohm, 10%, 2 w. 
Resistor, 8200 ohm, 10%, 1/2 w. 
Control, Brightness (5 megohm) 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 150 ohm, 10%, 1/2 w. 
Resistor, 18,000 ohm, 10%, 1/2 w. 
Control, Buzz (500 ohm) 
Resistor, 5600 ohm, 10%, 1 w. 
Resistor, 470 ohm, 10%, 1/2 w. 
Control, Volume (330,000 ohm) 
Resistor, 470,000 ohm, 10%, 1/2 w. 
Resistor, 560,000 ohm, 10%, 1/2 w. 
Resistor, 2.2 megohm, 10%, 1/2 w. 
Resistor, 47,000 ohm, 10%, 1/2 w. 
Resistor, 6800 ohm, 10%, 1/2 w. 
Resistor, 4700 ohm, 10%, 1/2 w. 
Resistor, 1000 ohm, 10%, 1/2 w. 

Control, Vertical Hold (1 megohm, 
350,000 ohm stop) 

Resistor, 680,000 ohm, 10%, 1/2 w. 
Control, Height (5 megohm, 
1 megohm stop) 

Control, Vertical Linearity (750 ohm) 
Resistor, 7500 ohm, 10%, 3 w. 
Resistor, 390,000 ohm, 10%, 1/2 w. 
Resistor, 820,000 ohm, 10%, 1/2 w. 
Resistor, 7.5 ohm, 10%, 5 w. Wire 
Wound ( Fuse Type) 

Resistor, Heater Current Limiting 
Resistor (125 ohm cold - 43 ohm hot) 

Resistor, 43 ohm, 10%, 5 w. 
Resistor, 68,000 ohm, 10%, 1/2 w. 
Resistor, 680 ohm, 10%, 1/2 w. 
(Part of L107) 

Resistor, 680 ohm, 10%, 1/2 w. 
(Part of L107) 

Resistor, 560,000 ohm, 10%, 1/2 w. 
Resistor, 150,000 ohm, 10%, 1/2 w. 
Resistor, 150,000 ohm, 10%, 1/2 w. 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 8200 ohm, 10%, 1/2 w. 
Control, Horizontal Hold (145,000 ohm 
70,000 ohm stop) See Note 6 

Resistor, 27,000 ohm, 10%, 1/2 w. 
Resistor, 100,000 ohm, 10%, 1/2 w. 
Resistor, 150,000 ohm, 10%, 1/2 w. 
Resistor, 2.7 megohm, 5%, 1/2 w. 
Resistor, 18,000 ohm, 10%, 1/2 w. 
Resistor, 470,000 ohm, 10%, 1/2 w. 
Resistor, 12,000 ohm, 10%, 3 w. 
Resistor, 27,000 ohm, 10%, 1/2 w. 
Resistor, 100 ohm, 10%, 1/2 w. 
Resistor, 126 ohm, 10%, 10 w. 
Resistor, 4700 ohm, 10%, 1/2 w. 

*C140 is one 4-Section electrolytic capacitor, Part No. 157838-2. 
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L101 

L102 
L103 

L104 
L105 

L106 

L107A 
L107B 
L108 
L109 

L110 

157787-1 

157 .-.89-1 
157936-1 

154376-1 
157833-1 

157842-1 

158426-1 

155529-1 
157841-1 

155256-1 

Coil, Converter I. F.(3.7-7.5 micro-
henrie s) 

Coil, 1st I. F. (1.95-4 microhenries 
Coil, 2nd I. F. & Trap (2.4-4.5 
microhenries) 

Coil, Choke Diode (15.5 microhenries) 
Coil, Video Peaking (710 micro-
henries) 

Coil, Quadrature Grid (37-75 micro-
henries) 

Deflection Yoke 1 Assy., less rear 
Deflection Yoke I cover & centering Mag. 
Choke, Filter (1.0 henry, 240 ma. ) 
Coil, Sound Take-Off (Primary, 26-54 
microhenries; Secondary, 11.5-19.5 
microhenries) 

Choke (R. F. ) Filament (. 576 micro-
henries) 

9-.1&• • 

o 

r---, 

VI 
6 8C 5 
AMPL 3 

63 
1513 

• 

• 

1001-4;i' 

13.3 

R5  Aver 
troo 

(T9C-7. AR 
OIR 

5L• 

o 0L5 

61 

1  

C8 

L111 

L112 
T101 
T105 
T106 

T107 
T108 

T109 

SR101 
SR102 
P101 
CA101 
SP101 

4(11> 

R7 
•781 

Re 
22011 

Tel 

o 

•  

C 9 

157856-1 

158007-1 
157844-1 
157919-1 
155255-3 

158477-1 
157791-1 

158481-2 

155575-2 
155575-2 
154125 
132300-6 
138762-8 

3-3 

epC1I R9I  
2 «Z 2 ,2 1011 

.0  

_02.3 

V2 
6J 6 

MIX ER- 05C 

'1 • 

•5V 

01-Q790 f-

Coil, Sound Coupling (Primary, 7.5-
13.5 microhenries; Secondary, 21-
39 microhenries) 

Coil, Video Peaking (220 microhenries) 
Transformer, I. F. Output 
Transformer, Audio Output 
Transformer, Vertical Block 
Oscillator 

Transformer, Vertical Output 
Transformer, Horizontal Oscillator 
& Trap 

Transformer, Horizontal Deflection 
(Assembly) 

Rectifier Selenium 
Rectifier Selenium 
Receptacle, Interlock 
Cable & Plug, Power 
Speaker, 4" P. M. 

o 

1'2 

L9 

C20 

00 

PARTS LIST 
VHF Tuner 

1100 

11,1300 

C14 

VHF TUNER SCHEMATIC 

Symbol 
No. Part No. 

' 
Description 

Symbol 
No. Part No. Description 

C3 156906-16 Capacitor' 3-8 mmf., Antenna Trimmer 
and Lead Assembly 

C16 158106-8 Capacitor, 1000 mmf. minimum, 
Feed Thru 

C4 
C5 

158106-1 
156906-5 

Capacitor, 1000 mmf., disc Ceramic 
0.5-3 mml., Trimmer and 

C17 158106-8 Capacitor, 1000 mmf. minimum, 
Feed Thru 

C6 158106-1 

.Capacitor, 
Lead Assembly 

Capacitor, 1000 mmf., Disc Ceramic 

C18 158106-8 Capacitor, 1000 mmf. minimum, 
Feed Thru 

C7 158106-2 Capacitor, 150 mmf., 10% Disc Ceramic 
C19 158106-8 Capacitor, 1000 mmf. minimum, 

C8 158106-3 Capacitor, 120 mmf., 10%, N750, Feed Thru 

C9 156908-5 
Disc Ceramic 

Capacitor, 0.5-3 mmf., Trimmer and 

C20 158106-8 Capacitor, 1000 mmf. minimum, 
Feed Thru 

C10 
C11 

158108-15 
158106-5 

Lead Assembly 
Capacitor, 8.2 mmf. 
Capacitor, 2.2 mmf., ± . 25 mmf., 

N750, Ceramic 

C21 

R3 

156906-5 

158106-9 

Capacitor, 0.5-3 mmf., Trimmer 
and Lead Assembly 

Resistor, 15,000 ohm, 20%, 1/2 w. 
(IRC Type BTS) 

C12 158106-6 Capacitor, 10 mmf., 10%, N1400, R4 39374-45 Resistor, 47,000 ohm, 10%, 1/2 w. 

Disc Ceramic 
R5 39374-29 Resistor, 2200 ohm, 1«, 1/2 w. 

C13 

C14 
C15 

See Ref. 13, 
15 & 20 

158106-16 
158106-3 

Pine Tuning 

Capacitor, 43 mmf. 
Capà•eitor, 120 mint., 10%, N750, 

R8 
R7 

R8 

39374-25 
158106-10 

39374-53 

Resistor, 1000 ohm, 10%, 1/2 w. 
Resistor, 4700 ohm, 10%, 1/2 w., 

(IRC Type BTS) 
Resistor, 220.000 ohm. le. I /2 w 

Disc Ceramic R9 39374-37 Resistor, 10,000 ohm, 10%, 1/2 w. 

R10 
R11 
Li 
L2 f 

L3 
L4 } 
L5 
L6 

39374-39 
39374-39 
158021- 6 
See Note 3, 
opposite page 
156906-50 
158022-• 
See Note 3, 
opposite page 

Resistor, 15,000 ohm, 10%, 1 2 w. 
Resistor, 15,000 ohm, 10%, 1, 2 w. 
Antenna Coil Assembly (VHF channels) 

Choke, RF Filament 

RF and Oscillator Coil Assembly 
(VHF channels) 

NOTES 

L7 
L8 
L9 
3 
4 
5 
6 
7 
8 
9 

156906-51 
156906-52 
158106-11 
156906-24 
156906-40 
156906-39 

C3, C5, 
C9, C21 

Choke, Oscillator Filament 
Choke, Mixer Plate 
I.F. Coil Assembly 
Shield (VI, V2) 
Screw, Trimmer 
Nut (Spring), Trimmer 

Capacitor, Ceramic Tube 

VHF TUNER 
1. All capacitance in mmf. and all resistance in ohms unless otherwise specified. 

2. K = 1000. 

3. TUNER STRIPS. One Antenna Coil Assembly and one R.F. and Oscillator Coil Assembly are neces-
sary for each channel to be received (VHF or UHF). The dash number following the part number 
indicates the channel for which the assembly is designed. 

Examples for VHF: 158021-2 is the Antenna Coil Assembly for Channel 2. 

158022-13 is the R.F. and Oscillator Coil Assembly for Channel 13. 

UHF coils are not furnished as part of the tuner. The two coil assemblies required for and UHF 
channel may be ordered as one part under part numbers 158023-14 (for channel 14) through 
158023-83 (for channel 83). The coil assemblies listed above are stamped with the channel number 
and the letter "H". The letter "H" indicates that the coils are designed for use with the tuner in this 
chassis. 

1. All D.C. voltages measured with an electronic voltmeter connected from socket lug to chassis. 
Some voltages are variable depending upon signal input. Voltages shown were measured with a 
signal voltage of 850,000 microvolts and with a normal picture on the picture tube and the contrast 
and brightness controls set for 50 volts peak to peak on the cathode (pin 11) of the picture tube. 
Socket voltage tolerance 10%. For table of socket voltages under no- signal conditions 

2. Supply voltage, 117 volts, 60 cycle AC. 

3. K = 1000. 

4. On all capacitance values in mmf. and all resistance values in ohms unless otherwise noted. 

5. Better focus may be obtained with replacement picture tubes if the electronic focus anode is con-
nected to a point other than + 150 volts. Suggested points to try are: chassis ground, +260 volts, 
+285 (picture tube, pin 10) and +480 volts. 

6. The Horizontal Hold control R164 used in chassis 431 has an overall resistance of 145,000 ohms, 
with a 70,000 ohm stop. This control is marked with Part No. B-157802-1-2 or B-157802-1-3. It is 
directly interchangeable with an earlier control marked B-157802-1-1, which has an overall re-
sistance of 170,000 ohms, with a 70,000 ohm stop. It will be noticed, however, that the control with 
the lower overall resistance gives a somewhat wider hold range. 

7. On the Vertical Integrating Network C131, leads 2 and 3 are closely spaced, and lead 2 is the 
middle lead. On the Sync Take-Off Network C129, leads 1 and 2 are closely spaced, and lead 2 is 
the middle one. When replacing either of these units, the leads must be connected as shown in the 
schematic in order to obtain satisfactory operation. 

8. In some early production chassis 431, certain circuits may be found to differ from those shown on 
the schematic. 

a. In some chassis, R108 is a 3900 ohm, 10%, 1/2 watt resistor (Part No. 39374-32) in place of the 
4700 ohm, 10%, 1/2 watt resistor (Part No. 39374-33) shown in the schematic and parts list. 

b. In some chassis, a 47,000 ohm, 10%, 1/2 watt resistor (Part No. 39374-45) is added between 
lead 02 of Sync Take-Off Network (Part No. 157813-1) and ground. Where this resistor is 
added, there is also a 3900 ohm, 10%, 1/2 watt resistor (Part No. 39374-32) added in parallel 
with L105 and R123. When a replacement Network is installed, these two resistors are not re-
quired and should be removed. The network should then be connected as shown in the schematic. 

c. To reduce horizontal overdrive, a 22 mmf., 10%, 1/2 watt resistor (Part No. 39374-5) was 
added in some chassis between the cathode of V109 (25CU6) and chassis ground. This resistor 
was no longer used in production when the Code B change went into effect, as described below. 

9. Code Change B: On chassis 431, Code B, the values of two capacitors were changed to reduce 
horizontal overdrive. C150 was changed to a 560 mmf., 10%, 500 v., disc ceramic capacitor (Part 
No. 144675-32). C152 was changed to an 82 mmf., 10%, N750, 3000 v., disc ceramic capacitor 
(Part No. 158215-32). 
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Model H-17TOMH (Muhogany) Model 14-17TOBU IBlond) 

TUBE COMPLEMENT 

Symbol Tube Function Symbol Tube Function 

V1 
V2 
V101 
V102 
V103 
V104 
V105 
V106 

6BC5 
616 
6CB6 
6CB6 
6AM8 
6AN8 
6U8 
6BN6 

R. F. Amplifier 
VHF Oscillator 8,1 Mixer 
1st I. F. Amplifier 
2nd I. F. Amplifier 
3rd I. F. Amplifier & Video Detector 
Video Amplifier 8c Sync Clipper 
4.5 mc. I. F. Amplifier let Sync Amplifier 
Limiter-Discriminator gt Audio Amplifier 

V107 
V108 
V109 
V110 
V111 
V112 
V113 

6SN7GT 
25L6GT 
25CU6 
12BH7 
12AX4GT 
1X2B 
17AVP4 

Horizontal AFC 81 Horizontal Oscillator 
Audio Output 
Horizontal Output 
Vertical Oscillator 81 Vertical Output 
Horizontal Damper 
High Voltage Rectifier 
Picture Tube 

UHF CONVERTER 
(Used on "U" Models Only) 

Symbol Tube Function 

V1 • 
V2 
CR1 

6T4 
6BK7A 
1N82 
1N82A or 
41132C-9 

Oscillator 
I. F. Amplifier 
Crystal Mixer 

R.F. AND MIXER ALIGNMENT 
Step 

No. 

1. 

Station 
Selector 

Chan. 10 

Oscilloscope 

High side 
through a 

10,000 ohm 
resistor to 

TP1 on Tuner. 

Ground lead to 

Tuner Case. 

Bias 

-1.5 
volts to 
white 

lead on 

tuner. 

Signal Generator 

To 

Signal Generator set to 

195.5 MC., 400 cycle 30% 

AM modulated. Through 

Dummy Antenna to the 
Antenna lead-in. 

Adjust 

C-3 for maximum 400 

cycle response on scope. 

Remove signal Generator. 

2. It It t 

GENERATOR 
OUTPUT TERMNAL 

I 50 Mons) 

DUMMY ANTENNA 
NOTE - LEM lento shcsid be kept to on absolute ontninurn, 

eontecteg netwak erectly to generator lenTenols 

OUTPUT 
300 dons 

TRANEMSSON LINE 
TO ANT 
TERM 

Sweep Generator to An-

tenna lead-in through 
dummy antenna. Set Gen-

erator to sweep Channel 

10 freq. Loosely couple 
Marker Generator to 

sweep output cable. Set 
marker to either 21.9 or 

26.4 mc. 

Adjust C5 di C9, to pro-

duce a response curve 
similar to R.F. and Mixer 

Response Curve. 

R. F. & MIXER 
RESPONSE CURVE 

OtO SoOuLo Not 
EXCEED 3m Ole 30% 
OF TOTAL HEIGHT 

Without disturbing the R.F. grid, R.F. plate, and mixer-grid trimmer, check the response on the other 
VHF TV channels by setting the station selector to the desired channel and changing the frequency of the 
sweep generator to correspond to the channel being checked. The response curve should be essentially 

the same on all channels and the markers should fall in similar positions on the response curve. A slight 

amount of tilt can be tolerated. The amount of tilt indicated by the relative amplitudes of the response 

curves where the picture and sound I.F. Markers rest should not exceed 30% of the over-all response 

curve amplitude. 

ALIGNMENT 
All lead connections from the signal marker generator and sweep generator must be shielded. Keep exposed ends and 
ground leads as short as possible (about one inch). Always locate the ground lead connections as close as possible to their 
respective "hot" leads in the television receiver chassis. The sweep generator output, signal generator output, and contrast 
control must be kept low enough to prevent overloading the television receiver circuits. 

CAUTION: One side of the chassis is connected to the power line. Therefore, test equipment should not be connected to the 
receiver unless an isolation transformer is used between the power line and the receiver. DO NOT GROUND 
THE RECEIVER CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED. 

The front side of the chassis as referred to below means the side opposite the tubes. 
The rear side of the chassis means the side on which the tubes are mounted. 

VIDEO I. F. ALIGNMENT (with VTVM) 

In the I.F. Alignment, limit input of signal generator so that reading on VTVM does not exceed -2 volts. 

Step 
No. 

Connect Sig- 
nal Generator 
Through a .01 

Capacitor 

Signal Gen. 
Freq. MC. 

Connect 
VTVM 

Miscellaneous 
Connections and 

Instructions 
Adjust 

1. Test P o 1 n t 
No.2 on Tuner 
(closest to L9 
slug adjust- 
ment), 

24.4 mc. ¡unction of 
R118 and C113 
and chassis. 

Connect 3 volt bias 
battery negative lead 
to white lead from 
tuner, positive lead to 
chassis 

T101 for maximum indication on meter, limit 
input to make peak less than -2 volts D.C. on 
VTVM. 

2. II 22.9 mc. ,, It L103 (rear slug) for maximum. Use first peak 
from tinnerman clip end of coil, 

3. 0  21.9 mc. ., 
It L103 (front slug) for minimum. Input level 

should be high enough to produce at least .5 
volts at null on VTVM. Use first null obtained 
from end of coil form opposite tinnerman clip. 

4. Repeat steps 2 and 3. 
5. ,, 25.5 mc. It II L102 for maximum. 
6. II 25.1 mc. II It L101 (front slug) for maximum. Use first peak 

from tinnerman clip end of coil. 
7. ,, 27.9 mc. II tt See Note 1. 

L101 (rear slug) for minimum deflection on 
VTVM. Use first null obtained from end of 
coil form opposite tinnerman clip. 

8. Repeat step 6 and 7 if adjacent channel trap is used. 
9. Test Point 25.1 mc. ,, Connect a 100 ohm L9 (brass screw) on the Tuner for maximum. 

No.1 on Tuner resistor in series 
(closest to C21 with a 1000 mmf. cap. 
trimmer 
screw). 

across L101. 

Note 1. This adjustment can be made only on receivers where the Adjacent Channel Trap has been added. For installation 
of this trap in areas where adjacent channel interference is prevalent, see page 4. 

TO CHECK I. F. ALIGNMENT (with scope) 
Excessive sweep input will overload the circuit and cause distortion in the wave form. Check for possible overload by tem-
porarily increasing and decreasing the signal input level and noting any change in the wave form. 

Excessive signal from the marker generator will also distort the wave form. Be sure to keep the marker at the minimum 
usable amplitude. 

Sweep Gen. 
Connected to 

Scope 
Connected to 

Bias Sweep Gen. 
Set to 

Remarks 

Ungrounded 
shield of V2 
and chassis. 

High side of 
contr a st 
control R120 
and chassis, 
Contrast 
control at 
minimum 
contrast. 

Connect 3 volt 
bias battery 
negative lead 
to white lead 
from tuner, 
positive lead 
to chassis. 

Sweep from 
20 to 30 
megacycles. 

Provide markers as shown on curve. 

98% 

A slight deviation 
deviation is 

21.9 Mc. 

26.4 re 

I 

f a2.9...mr,.. so% 
25.3 MC. 

but if atiy greal 
to be realigned. 

30% 21 MC. 9 2ty. 

«f 
Nominal Overall I.?. Response Curve 

in response curve is tolerable, 
noted, the I. F. stages will have 
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MODELS H-17TOBH, BHU, MH, MHU, WH, WHU, Ch. 432 
- 

6BC5 

HORIZONTAL BLOCKING OSCILLATOR ALIGNMENT 
VHF OSCILLATOR ALIGNMENT 

OSCILLATOR ALIGNMENT (using scope) 

Step 
No. Oscilloscope 

Channel 
Selector 

Sweep 
Generator 

Marker 
Generator Adjust 

1. High side of 
scope to high 
side of R120 
contrast con- 
trol. Low side 
to chassis. 
See Note: 

Chan. #2 To sweep Channel 2 
Freq. Connect Gen. 
output in series with 
dummy antenna to 
antenna lead-in, 

59.75 Sound 
I.F. Carrier, 

Channel 2 oscillator slug 
so that marker falls into 
bottom of valley on curve 
(the point corresponding 
to the 21.9 mc. marker as 
shown on Nominal Over-
all I.F. Response Curve 
sketch.) Be sure that the 
Fine Tuning Control is set 
to the center of its range. 

Repeat the above procedure for each of the remaining channels, by resetting the sweep generator 
and the marker generator to the correct frequencies for each channel that is to be adjusted. 

Note: Apply a -3.0 volts negative bias to Junction of C111 and R117 or to white lead from VHF 
R.F. Tuner. Use whichever is the most convenient point. 

ALTERNATE OSCILLATOR ALIGNMENT 

A turret type VHF tuner is used on this receiver, and there is an oscillator adjustment for each channel. 
When the receiver is installed, the oscillator should be adjusted for each channel on which a station is op-
erating in the area. Set the Channel Switch to the channel that is to be adjusted. Turn the Fine Tuning con-
trol to the center of its range. The oscillator trimmer screw is directly to the right of the tuner shaft, and 
is accessible through a hole in the front of the chassis after the two VHF tuning knobs have been removed. 
Use a non-metallic screw driver and adjust the oscillator trimmer screw until the proper tuning point is in 
the center of the Fine Tuning range. 

R-F INPUT 
i/ TO TUNER 

6J6 

R-F GRID TRIMMER OSC. TANK TRIMMER  

SEE NOTE 

R-F PLAT TRIMM 

NOTE: 
SOME MODELS DO NOT HAVE 
AN OSCILLATOR TANK TRIMMER 

MIXER GRID TRIMMER 0 

OSC. COIL SLUG 

VHF TUNER 
(Tub*L Alignment Locations) 

FINE TUNING 
CONTROL 

R- F TEST 
POINT 

MIXER OUTPUT  
TEST POINT 

Tune Receiver to TV signal, adjust contrast control for normal picture below limiting in the Video Amplifier, and prxeed as 
follows: 

Step 
No. 

Contrast Control 
Set For Miscellaneous Adjust 

1. Normal Picture 
Horizontal Hold Control (R164) and Horizontal Frequency Adjust-
ment ( rear slug of T108) until picture is in sync. 

2. 11 

Connect scope in series 
with 10 mmf. to lug 4 of 
T108. 

Adjust 
form 
adjusting 
zontal 

Horizontal BTO Trap (front slug of T108) to obtain the wave-
shown below. Keep the picture in sync at all times by re-

the Horizontal Hold, Horizontal Frequency and, Hori-
Lock Trimmer (C142). 

- - - - - 

Adjust so that the peak of pulse 
is equal or 10% higher than 
pealt of sine wave. 

3. tf 

Horizontal Hold set fully 
clock-wise, 

Adjust Horizontal Frequency (rear slug of T108) by turning out un-
tu the picture is just out of sync. Then turn the control slowly in 
until the picture is just ready to fall into sync ( indicated by a wide 
black vertical or diagonal horizontal blanking bar). 

4. ,, 
Horizontal Hold set fully 
counter-clockwise, 

Picture should normally be in sync. Remove the signal by tuning 
off and then re-tuning to the station. If more than seven bars are 
present, adjust the Horizontal Lock Trimmer slightly counter-
clockwise until three or four bars appear when the receiver is 
tuned off and then re-tuned to the station (Horizontal Hold Control 
still set fully counter-clockwise). If less than three bars are 
present, adjust the Horizontal Lock Trimmer clockwise to obtain 
the three or four bars as described above. 

Since the Horizontal Lock Trimmer adjustment affects the hori-
zontal frequency, the adjustments of both the Horizontal Frequency 
Adjustment and the Horizontal Lock Trimmer must be repeated 
until the conditions outlined in steps 3 and 4 exist simultaneously 
at the extreme positions of the Horizontal Hold control. 

Check pull- in range, which should be normally 60° to 120°. 
5. Weak Picture 

Set the Horizontal Hold Control so that when the receiver is tuned 
off and then re-tuned to the station, the picture returns completely 
in sync. 

TABLE OF SOCKET VOLTAGES 

The following voltages were measured with an electronic voltmeter while the set was operating on 117 volts, 60 cycle a.c. 
with no signal input, antenna terminals shorted, Station Selector set to channel 3, and the Brightness and Contrast Controls at 
minimum setting. Electronic voltmeter connected between socket lug and chassis. * = AC. voltages. Voltages may vary de-
pending upon the setting of other controls. 

D. C. current at junction of L108 and C132B, with contrast control inthe minimum counter-clockwise position, 190 ma. With 
contrast set at maximum clockwise position, D. C. current at this point is 200 ma. 

SYMBOL TYPE Pe 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 

V101 6CB6 -.6 +.6 *50.4 *44.1 +128 +125 0 --- ---V102 6CB6 -1.0 +.8 *44.1 *37.8 +139 +139 0 --- ---V103 6AM8 +1.1 --- +139 *37.8 *31.5 +142 0 -0.8 0 V104 6AN8 +88 0 0 *31.5 *25.2 +250 +237 +1.8 +8.2 V105 
V106 

6U8 
6BN6 

+54 
+2.8 

--- 
--- 

+62 
*44.1 

*25.2 
*37.8 

*18.9 
+104 

+62 
--- 

+.8 
+100 

0 
--- 

+0.1 
---V107 6SN76T 

6SN7GT 
-5.2 +79 to +6.6 

+141 
-60 +214 0 *12.6 *6.9 ---

V108 25L6GT --- *81.7 +255 +260 +139 --- *56.7 +150 ---V109 25CU6 --- *81.7 --- +130 -23.5 --- *56.7 0 Cap - High 
Voltage V110 

V111 
12B117 
12AX4 

+63 
--- 

-19 
--- 

0 
6+520 

•18.9 
--- 

*18.9 
+265 

6+480 
---- 

+64 
*81.7 

+85 
*94 

*12.6 
---V112 1X2B --- --- --- -- - --- --- --- H. V. --- 

iwcy 
V113 17AVP4 *0 --- --- Gnd or 

. 
(Pin 10) (Pin 11) (Pin 12) 

VI 6BC5 --- --- *44.1 *50.4 +135 
+150 
+128 

+300 
0 

+150 
--- 

*6.3 
---V2 616 +82 +87 *50.4 *56.7 --- -6.0 0 --- ---

measure, sign voitage puise over kv. on cathode of Damper Tube and over 1 kv. on pin 6 of V110. 
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SOUND ALIGNMENT 
The 4.5 mc. trap (front of L109) must be aligned first, regardless of which procedure is used for the remainder of 
the alignment (Procedure A or B). 

Step 
No. 

Channel 
Set To Adjust Remarks 

1. Any 
unused 
channel 

Connect a crystal controlled 4.5 mc., 400 
cycle am.plitude modulated signal (30% 
or greater) between pin 8 of V104 and 
chassis. Connect high side of scope 
through a detector probe to cathode of 
picture tube, low side to chassis. Adjust 
L109 (rear slug) for minimum 400 cycle 
indication on scope. 

Remove signal generator and scope from the receiver. 

Proceed with the remainder of the Sound Alignment, using either a signal from a TV station as in Procedure A, or 
alignment equipment as in Procedure B. 

PROCEDURE A (with signal from station) 

Step 
No. 

Channel 
Set To Adjust Remarks 

1. Strong 
signal 

L106 for maximum sound output. Set Buzz Control (R132)approximately 90° from clock-
wise stop. 

2. Weak 
signal 

L111 and L109 (front slug) for maximum 
sound output. 

If the signal in the area is too strong to obtainthese 
peaks, remove the antenna from the receiver. 

3. Weak 
signal 

Buzz Control (R132) for minimum noise 
(hash). 

This signal should be weak enough to allow noise (hash) 
to come through along with the sound. 

4. Strong 
signal 

L106 again for maximum sound output. Limit the volume control setting so that this peak can 
be heard. 

PROCEDURE B (with alignment equipment) 
Step 
No. 

Connect 
Signal Gen. 

Signal Gen. 
Freq. MC. 

Connect 
Scope Miscellaneous Instructions Adjust 

1. Pin 8 of 
V104. 

4.5 mc. 
FM modu- 
lated 
400 c.p.s., 
25 kc. 
deviation. 

Across second- 
ary of output 
trans. T105. 

Set Buzz Control (R132) to 
approximately 90° from 
clockwise. stop. Set the 
Volume Control (R135) at a 
low level. 

L106 for maximum 400 cycle 
indication on scope. 

2. ,, ,, ,, ,, L111 for maximum response 
keeping input signal at a low 
level (below limiting). 

3. ,, 
II /1 

,, L109 (front slug) for maxi-
mum response keeping input 
signal at a low level. 

4. ,, 4.5 MC. 
AM modu- 
lated 
400 c.p.s. 

,, Use a high input level on 
signal generator. 

Buzz Control (R132) for null 
(minimum 400 c.p.s. ampli-
tude on scope). 

5. ,, 4.5 MC. 
FM modu- 
lated 
400 c.p.s., 
25KC. 
deviation. 

It 

,, 
Set the Volume Control 
(R135) at a low level. 

Re-peak L106 for maximum 
400 cycle indication on scope. 
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MODELS H-17TOBH, BHU, MH, MHU, WH,WHU, Ch. 432 
 461111M•111M 

C24 

070 

ROTS& 

UHF ANT. 

CA I 

25 

470 I 

ALL CAPACITANCE VALUES IN WW1. 6 AU. 
RÉSISTANCE VALUES IN ORIIS WILIER 
OTIIERWISE NOTED. 
ALL RESISTORS I I WATT. iiCEPT AS NOTED. 
K • 1000. 

C6 

C 2 

C 17 

10 

TUSE NANTIS CONNECTIONS 

CR I 

C4 

SCHEMATIC 
UHF CONVERTER 

(Part No. 158116) 

eb--+ 

VI 
614 

OSCILLATOR 
C20 

R7 

e 1000 
RO 

.v.vé  
I2K 

T P 

121 
170 

C22 

TO INTERLOCK IN TERLOCK 
TERMINAL 

PLACEMENT OF DIAL DRIVE GORD 

SHOWN WITH PuLLEvs IN MAXIMUM 

COUNTER- CLOCKWISE ROTATION 

AGAINST STOP. 

V 2 
6 BK 7A r--1 

I - F AM P L 

4 02 3 

T 2 ci2 

I R 4 

'3.9K 

C16 

V70— 

R3 r e, 

1°0 1 LS 

00 

0  

te— H:71-1470 

FIL 

CRO 

4000 
10Vi 

CA3 

4 

TO VHF 
«TERRA 

OUTPUT TO 
VHF TUNER 

ROTATE ONE POLE (SWITCH 
SWI SHOWN IN UHF POSITION AS 

MEWED FROM REAR OF WAFERI 

2 TURNS  

AROUND HUG - 
THEN CEMENT 

THIS CONVERTER, PART NO. 158116, MAY ALSO BE USED TO CONVERT NON- UHF RECEIVERS TO UHF. TRIM SET, 
PART NO. 158156-1, CONTAINS THE NECESSARY KNOBS, HARDWARE 81 INSTRUCTIONS, ETC., REQUIRED FOR THIS 
CONVERSION. 

Symbol No. Part No. Description 

R6 
SW1 
T3 
CA1 
*CR1 

158186-12 
157867-1 
157915-1 
157982 
158186-21 
158186-22 
158186-23 
157884-1 
157896-1 
157783-1 
158038-1 
157940-1 

Resistor, 4000 ohm, 10 w., Wirewound 
Switch, VHF-UHF 
Transformer, Filament 
Transmission Line, ( 125 ohm) order in feet only 
Crystal Mixer, 1N82A 
Crystal Mixer, 1N82 
Crystal Mixer, 47B2C-9 
Bracket, Tuner and Resistor Mounting 
Bracket, Tuner and Transformer Mounting 
Grommet (Nylon), 3 used 
Insulator (Plastic sleeve), Pulley Hub 
Standoff (Fibre), Antenna 

*When replacing the crystal, it is best to make the replacement with the same type crystal as the one 
originally used in the converter. Because of slight variations between crystals of the same part num-
ber, it is generally considered good practice to try several different crystals of a particular type to 
select the one that gives the best performance in that particular converter. 
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VHF TUNER SCHEMATIC 

R6 
I K 

000 
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O 

V2 
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o 

R2 C9 
47K 

•— 

2;Lt 

CI I 

- 22 

1000 

REPLACEMENT PARTS LIST 
VHF Tuner 

0000 

 • 

C20110. 

T62/...v) 

CTe : I, L.:-- 

.T,s2 1 

Lsf en 

" CI4 l' 

1(- 7:. 

OUTPUT 

T ,43 

Symbol 
No. Part No. Description 

1 Symbol 
No. Part No. Description 

C3 156906-16 Capacitor, 3-8 mmf., Antenna Trimmer R10 39374-39 Resistor, 15,000 ohm, 10%, 1/2 w. 
and Lead Assembly R11 39374-39 Resistor, 15,000 ohm, 10%, 1/2 w. 

C4 158106-1 Capacitor, 1000 mmf., disc Ceramic Ll] 158021-• Antenna Coil Assembly (VHF channels) 
C5 156906-5 .Capacitor, 0.5-3 mmf., Trimmer and L2 See Note 3, 

Lead Assembly opposite page 
C6 158106-1 Capacitor, 1000 mmf., Disc Ceramic L3 156906-50 Choke, RF Filament 
C7 158106-2 Capacitor, 150 mmf., 10% Disc Ceramic L 158022-*  RF and Oscillator Coil Assembly 
C8 158106-3 Capacitor, 120 mmf., 10%, N750, 

Disc Ceramic 
L5 
L6 

See Note 3, 
opposite page 

(VHF channels) 

C9 156906-5 Capacitor, 0.5-3 mmf., Trimmer and L7 156906-51 Choke, Oscillator Filament 
Lead Assembly L.8 156906-52 Choke, Mixer Plate 

C10 158106-15 Capacitor, 8.2 mmf. L9 158106-11 I.F. Coil Assembly 
C11 158106-5 Capacitor, 2.2 mmf., '1.25 mmf., 3 156906-24 Shield (VI, V2) 

N750, Ceramic 4 156906-40 Screw, Trimmer 
C12 158106-6 Capacitor, 10 mmf., 10%, N1400, 

Disc Ceramic 
5 
8 

156906-39 Nut (Spring), Trimmer 

C13 See Ref. 13, Fine Tuning 7 I C3, C5, 
15 di 20 8 I C9 C21 ,  Capacitor, Ceramic Tube 

C14 158106-16 Capacitor, 43 mmf. 9 
C15 158106-3 Capacitor, 120 mmf., 10%, N750, 10 158106-11 I.F. Assembly 

Disc Ceramic 11 156906-27 Roller, Detent 
C16 158106-8 Capacitor, 1000 mml. minimum, 12 156906-28 Spring, Detent 

Feed Thru 13 156906-35 Ceramic Bushing and Lead Assembly 
C17 158106-8 Capacitor, 1000 mmf. minimum, (Fine Tuning) 

Feed Thru 14 156906-33 Mounting Strip, Ceramic Bushing 
C18 158106-8 Capacitor, 1000 mmf. minimum, 15 158106-12 Plate, Fine Tuning Ground 

Feed Thru 16 158106-13 Drum and Insulated Shalt Assembly, 
C19 158106-8 Capacitor, 1000 mmf. minimum, without Coils 

Feed Thru 17 156906-29 Spring, Shalt Retaining 
C20 158106-8 Capacitor, 1000 mmf. minimum, 18 156906-34 Washer, Fiber 

Feed Thru 19 156906-31 Spring, Fine Tuning 
C21 156906-5 Capacitor, 0.573 mmf., Trimmer 20 158106-14 Fine*Tuning Cam 

and Lead Assembly 21 156906-44 Spring, Slug Retaining 
R3 158106-9 Resistor, 15,000 ohm, 20%, 1/2 w. 22 156906-26 Shield (Bottom Cswer) 

(IRC Type BTS) 23 156906-25 Shield (Side) 
R4 39374-45 Resistor, 47,000 ohm, 10%, 1/2 w. 24 156906-41 Contact Bracket Assembly 
R5 39374-29 Resistor, 2200 ohm, 10%, 1/2 w. 95-1 
016 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. thrli See L1,L2 Antenna Coil Assembly (VHF channels) 
R7 158106-10 Resistor, 4700 ohm, 10%, 1/2 w., 

(IRC Type BTS) 
36_J 
37 

R8 
019 

39374-53 
39374-37 

Resistor, 220,000 ohm, 10%, 1/2 w, 
Resistor, 10,000 ohm, 10%, 1/2 w. 

thru 

48 
See L4,L5,L6 

R'F' .11 Oscillator Coil Assembly 
(VHF channels) 

157282 VHF Tuner Complete 
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MODELS H-17TOBH, BHU, MH, MHU,WH,WHU, Ch. 432 

NOTES 
VHF TUNER 

SCHEMATIC REPLACEMENT PARTS LIST 

CHASSIS 432 

Symbol 
No. 

Part No. Description 
Symbol 
No. 

Part No. Description 

C101 156201-1 Capacitor, 470 mmf., 2KV, Disc Ceramic R120 157804-1 Control, Contrast ( 1500 ohm) 

C102 156201-1 Capacitor, 470 mmf., 2ICV, Disc Ceramic R121 39374-9 Resistor, 47 ohm, 10%, 1 2 w. 

C103 144675-28 Capacitor, . 001 mfd., 500 v., Disc Ceramic: , R122 39374-131 Resistor, 33,000 ohm, 1«, 1 w. 

C1G4 144675-28 Capacitor, . 001 mfd., 500 v., Disc Ceramic R123 Part of 1.105 Resistor, 4700 ohm, 10%, 1/2 w. 

C105 144675-2 Capacitor, . 005 mid., 500 v., Disc Ceramic R124 39374-210 Resistor, 5600 ohm, 10%, 2 w. 

C106 144675-2 Capacitor, . 005 mfd., 500 v., Disc Ceramic R125 39374-36 Resistor, 8200 ohm, 1«, 1/2 w. 

C107 137499-33 Capacitor, 68 mmf., 500 v., 10%, Silver Mica R126 157801-1 Control, Brightness (5 megohm) 

(Part of L103) R127 39374-49 Resistor, 100,000 ohm, le, 1./2 w. 

C108 144675-2 Capacitor, . 005 mfd., 500 v., Disc Ceramic RI30 39374-15 Resistor, 150 ohm, 10%, 1 '2 w. 

C109 144675-2 Capacitor, . 005 mfd., 500 v., Disc Ceramic R131 39374-40 Resistor, 18,000 ohm, 10%, 1 2 w. 

C110 144675-28 Capacitor, . 001 mfd., 500 v., Disc Ceramic RI32 157955-2 Control, Buzz ( 500 ohm) 

C111 157810-1 Capacitor, . 25 mfd., - 15% + 4«, 25 v., Paper R133 39374-122 Resistor, 5600 ohm, 10%, 1 w. 

C112 137727-135 Capacitor, 10 mmf., 10%, NO80, 500 v., Ceramic R134 39374-57 Resistor, 470 ohm, 10%, 1/2 w. 

C113 157906-1 Capacitor, . 1 mfd., 150 v., Paper R135 157803-1 Control, Volume (330,000 ohm) 

C114 137727-103 Capacitor, 5 mmf., Ha, NO30, Ceramic R136 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 

C115 137727-126 Capacitor, 33 mmf., 10%, NO80, 500 v., R137 39374-58 Resistor, 560,000 ohm, 10%, 1/2 w. 

Ceramic (Part of L109) R138 39374-61 Resistor, 1 megohm, 10%, 1/2 w. 

C116 137727-133 Capacitor, 68 mmf., 10%, NO80, 500 v., R139 39374-45 Resistor, 47,000 ohm, 10%, 1/2 w. 
Ceramic ( Part of L109) R140 39374-35 Resistor, 6800 ohm, 10%, 1/2 w. 

C117 39478-47 Capacitor, . 1 mfd., 15%, 600 v., Molded Paper R141 39374-33 Resistor, 4700 ohm, 10%, 1/2 w. 

C119 39478-41 Capacitor, . 01 mfd., 10%, 600 v., Molded Paper R142 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. 

C120 39478-41 Capacitor, . 01 mfd., 10%, 600 v., Molded Paper RI43 157805-1 Control, Vertical Hold (1 megohm, 350,000 ohm stop) 

C121 137727-126 Capacitor, 33 mmf., lo%, NO80, 500 v., Ceramic R146 157806-1 Control, Height (5 megohm, 1 megohm stop) 

C122 1446'75-2 Capacitor, . 005 mfd., 500 v., Disc Ceramic R147 157800-1 Control, Vertical Linearity (750 ohm) 

C123 39478-41 Capacitor, . 01 mfd., 10%, 600 v., Molded Paper R148 156911-6 Resistor, 6800 ohm, 10%, 3 w. 

C124 144675-2 Capacitor, . 005 mfd., 500 v., Disc Ceramic R150 39374-56 Resistor, 390,000 ohm, le, 1/2 w. 

C125 137727-43 Capacitor, 15 mmf., 10%, NO80, 500 v., Ceramic R151 39374-60 Resistor, 820,000 ohm, 10%, 1/2 w. 

C126 144675-28 Capacitor, . 001 mfd. ' 500 v., Disc Ceramic R152 154089-1 Resistor, 7.5 ohm, 10%, 5 w. Wire Wound (Fuse Type) 

C121 39001-80 Capacitor, . 02 mfd., 600 v., Paper RI53 157949-1 Resistor, Heater Current Limiting Resistor ( 125 ohm 

C128 39001-80 Capacitor, . 02 mfd., 600 v., Paper cold - 43 ohm hot) 

C129 157813-1 Network, Sync Take-Off R154 158230-2 Resistor, 43 ohm, 10%, 5 w. 

C130 99001-17 Capacitor, . 05 mfd., 600 v., Paper R156 39374-23 Resistor, 680 ohm, 10%, 1/2 w. (Part of L107) 

C131 157812-1 Network, Vertical Integrator R157 39374-23 Resistor, 680 ohm, 10%, 1/2 w. (Part of L107) 

C132A 157836-1 Capacitor, 5 mfd., 150 v. } Electrolytic R159 39374-58 Resistor, 560,000 ohm, 10%, 1/2 w. 

C132B Capacitor, 200 mfd., 150 v. R160 39374-51 Resistor, 150,000 ohm, 10%, 1/2 w. 

C139 144675-2 Capacitor, . 005 mfd., 500 v., Disc Ceramic R161 39374-51 Resistor, 150,000 ohm, la, 1/2 w. 

CI34 39477-45 Capacitor, . 047 mfd., 600 v., Molded Paper R162 39374-49 Resistor, 100,000 ohm, 10%, 1/2 w. 

C136 158215-25 Capacitor, . 005 mfd., 500 v., Disc Ceramic R163 39374-36 Resistor, 8200 ohm, 10%, 1/2 w. 

CI37 144675-2 Capacitor, . 005 mid., 500 v., Disc Ceramic R164 157802-1 Control, Horizontal Hold ( 145,000 ohm 

C138 157903-1 Capacitor, 20 mid., 450 v., Electrolytic 70,000 ohm stop) See Note 7 

C199 158557* Capacitor, 200 mfd., 200 v., Electrolytic R165 39374-42 Resistor, 27,000 ohm, 10%, 1/2 w. 

C140A 157898 -3 Capacitor, 140 mfd., 300 v. R166 39374-49 Resistor, 100,000 ohm, 1«, 1/2 w. 

C1408 Capacitor, 30 mfd., 150 v. Ç R167 39374-51 Resistor, 150,000 ohm, 10%, 1/2 w. 

C140C Capacitor, 200 mid., 150 v. Electrolytic R168 39375-131 Resistor, 2.7 megohm, 5%, 1/2 w. 

C140D Capacitor, 5 mfd., 300 v. R169 39374-40 Resistor, 18,000 ohm, 10%, 1/2 w. 

C141 137727-61 Capacitor, 20 mmf., 10%, N220, 300 v., Ceramic R170 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. 

C142 157870-1 Capacitor, 10-160 mmf., Horizontal Lock, Trimmer R171 156911-5 Resistor, 12,000 ohm, 1«, 3 w. 

C143 39001-17 Capacitor, . 05 mfd., 600 v., Paper R172 Part of L112 Resistor, 27,000 ohm, In, 1/2 w. 

C144 157810-1 Capacitor, .25 mfd., - 15%, +40%, 25 v., Paper R173 39374-13 Resistor, 100 ohm, 10%, 1/2 w. 
C145 99001-80 Capacitor, . 02 mfd., 600 v., Paper R174 158230-1 Resistor, 126 ohm, 10%, 10 w. 

C146 137727-126 Capacitor, 33 mmf., 10%, NO80, 500 v., Ceramic R175 39374-33 Resister. 4700 ohm, 10%, 1/2 w. 
C147 137498-22 Capacitor, 220 mml., 10%, 500 v., Mica R176 39374-5 Resistor, 22 ohm, 1«, 1/2 w. 

C148 148813-2 Capacitor, . 01 mfd., 10%, 400 v., Paper (Special) R180 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. See Note 11 

C149 144675-33 Capacitor, 1300 mint., 15%, 500 v., Disc Ceramic L101 157787-1 Coil, Converter I.F. ( 3.'7 - 7.5 microhenries) 

C150 144675-33 Capacitor, 1300 mmf., 10%, 500 v., Disc Ceramic L102 157789-1 Coil, 1st I.F. ( 1.95 - 4 microhenries) 

C151 39001-17 Capacitor, . 05 mfd.,400 v., Paper L109 157936-1 Coil, 2nd I.F. & Trap (2.4 - 4.5 microhenries) 

C152 158215-32 Capacitor, 82 mmf., 10%, 3KV., Disc Ceramic L104 154376-1 Coll, Choke Diode ( 15.5 microhenries) 

CI53 39001-85 Capacitor, . 08 mfd., 600 v. Paper L105 157833-1 Coil, Video Peaking (710 microhenries) 

C154 158215-3 Capacitor, 68 mmf., 10%, »kV., Disc Ceramic L106 157842-1 Coil, Quadrature Grid (37 - 75 microhenries) 

(Part of L107) L107A 158426-1 Deflection Yokel Assy., less rear 

C155 144675-28 Capacitor, .001 mfd., 500 v., Disc Ceramic L107B Deflection Yoke f cover & centering Mag. 

C156 144675-28 Capacitor, . 001 mfd., 500 v., Disc Ceramic L108 155529-1 Choke, Filter ( 1.0 henry, 240 ma.) 

R101 39374-5'7 Resistor, 470,000 ohm, 10%, 1/2 w. L109 157841-1 Coil, Sound Take-Off ( Primary, 26-54 microhenries; 

R102 39374-57 Resistor, 470,000 ohm, 10%, 1/2 w. Secondary, 11.5-19.5 microhenries) 

R103 39374-53 Resistor, 220 ohm, I«, 1/2 w. L110 155256-1 Choke (R.F.) Filament (. 576 microhenries) 

R104 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. LIII 157856-1 Coil, Sound Coupling (Primary, 7.5 - 19.5 microhenries; 

R105 39974-30 Resistor, 2700 ohm, 10%, 1/2 w. Secondary, 21 - 39 microhenries) 

R106 39374-9 Resistor, 47 ohm, 10%, 1/2 w. L112 158007-1 Coil, Video Peaking (220 microhenries) 

R107 39374-37 Resistor, 10,000 ohm, 15%. 1/2 w. T101 157844-1 Transformer, I.F. Output 

' R108 39374-33 Resistor, 4700 ohm, 10%, 1/2 w. T105 157919-1 Transformer, Audio Output 

R109 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. T106 155255-3 Transformer, Vertical Block Oscillator 

R110 39374-25 Resistor, 1000 ohm, 15%, 1/2 w. T107 158477-1 Transformer, Vertical Output 

R111 39374-11 Resistor, 68 ohm, 10%, 1/2 w. T108 157791-1 Transformer, Horizontal Oscillator & Trap 

R112 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. T109 158481-9 5 Transformer, Horizontal Deflection (Assembly) 

R113 39374-38 Resistor, 12,000 ohm, 10%, 1/2 w. SR101 155575-2 Rectifier Selenium 

R114 39374-13 Resistor, 100 ohm, 1«, 1/2 w. SR102 155575-2 Rectifier Selenium 

R115 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. P101 154125 Receptacle, Interlock 

R116 39374-25 Resistor, 1000 ohm, 10%, 1/2 w. CA101 132300-6 Cable é Plug, Power 

R117 39374-61 Resistor, 1 megohm, 10%, 1/2 w. SP101 198762-8 Speaker, 4" P.M. 

R118 39374-34 Resistor, 5600 ohm, 10%, 1/2 w. C0101 154114 Socket, Terminal Strip 

R119 39374-61 Resistor, 1 megohm, 10%, 1/2 w. SV/101 Part of R135 Slcitch, On-Off 

•See Note 110 

1. All capacitance in mmf. and all resistance in ohms unless otherwise specified. 

2. K = 1000. 

3. TUNER STRIPS. One Antenna Coil Assembly and one R.F. and Oscillator Coil Assembly are 
necessary for each channel to be received (VHF or UHF). The dash number following the part 
number indicates the channel for which the assembly is designed. 

Examples for VHF: 158021-2 is the Antenna Coil Assembly for Channel 2. 
158022-13 is the R.F. and Oscillator Coil Assembly for Channel 13. 

UHF coils are not furnished as part of the tuner. The two coil assemblies required for any UHF 
channel may be ordered as one part under part numbers 158023-14 (for channel 14) through 
158023-83 (for channel 83). The coil assemblies listed above are stamped with the channel num-
ber and the letter "H". The letter "H" indicates that the coils are designed for use with the 
tuner in this chassis. 

NOTES 
CHASSIS 432 

1. All D.C. voltages measured with an electronic voltmeter connected from socket lug to chassis. 
Some voltages are variable depending upon signal input. Voltages shown were measured with a 
signal voltage of 850,000 microvolts and with a normal picture on the picture tube and the con-
trast and brightness controls set for 50 volts peak to peak on the cathode (pin 11) of the picture 
tube. Socket voltage tolerance 10%. For table of socket voltages under no- signal conditions, see 

page 11 

2. Supply voltage, 117 volts, 60 cycle AC. 

3. K = 1000. 

4. All capacitance values in mmf. and all resistance values in ohms unless otherwise noted, 

5. Lug 3 connected to boost voltage and Lug 3, 8 and 5 connected internally. 

6. Better focus maybe obtained with replacement picture tubes if the electronic focus anode is con-
nected to a point other than + 150 volts. Suggested points to try are: chassis ground, +260 volts, 
+285 (picture tube, pin 10) and +480 volts. 

7. The Horizontal Hold control R164 used in chassis 432 has an overall resistance of 145,000 ohms, 
with a 70,000 ohm stop. This control is marked with Part No. B-157802-1-2 or B-157802-1-3. 
It is directly interchangeable with an earlier control marked B-157802-1-1, which has an overall 
resistance of 170,000 ohms, with a 70,000 ohm stop. It will be noticed, however, that the con-
trol with the lower overall resistance gives a somewhat wider hold range. 

8. On the Vertical Integrating Network C131, leads 2 and 3 are closely spaced, and lead 2 is the 
middle lead. On the Sync Take-Off Network C129, leads 1 and 2 are closely spaced, and lead 2 is 
the middle one. When replacing either of these units, the leads must be connected as shown in 
the schematic in order to obtain satisfactory operation. 

9. The yellow lead wire from pin 11 CRT is taped to the rest of CRT lead wires in late models. 
This was done to reduce the possibilities of regeneration due to the yellow wire getting too close 

to the I.F. input coil. 

If regeneration occurs in early model sets, the taping of the yellow lead wire will help to reduce 

it. 

10. In some early production chassis 432 (not designated by a code letter), C139 is a 140 mfd., 
300 v., electrolytic capacitor, Part No. 157837-1. For replacement purposes, use either Part 
No. 157837-1 or 158557-1, whichever may be available. 

11. The inset at the lower left of the complete schematic wiring diagram shows a slight variation in 
circuitry which was used on some early production chassis 432. The code letter following the 
chassis number was not changed to designate this change in circuitry, because of the relatively 
small number of chassis on which it was used. 
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VIDEO IF ALIGNMENT RA-312/313 

Place STATION SELECTOR between channels to disable oscillator. Remove fuse, F201. Connect a short 

length of wire to grid of mixer tube ( see figure 1 ). Use the lowest VTVM range for all steps. 

Step 

1 

Signal Generator Output 

Indicator 
Connect to Adjust 

Frequency Connect To 

43.5 MC 
Center Freq. 
10 MC devi- 

ation. 

Grid of 
Mixer 

0 

Oscillo- 
graph 
through 
XTAL 

Pin 5, V201 

L201 (top) for 41.25 
MC trap. L201 (bot- 42 25 
tom) for 47.25 MC " 

trap. Z201 (bottom) 55I% I 

for 42.25 MC marker. --1- - 1-- 
Mixer plate coil 4IA2C5 
(T101) and Z201 (top) for 45.75 MC 
Note: Repeat adjustments until markers 
are positioned as specified. 

45 75 
r MC 

4725 MC  
marker. 

i XTAL 

44.0 MC 
(Marker) 
No Sweep 

As Above 

CI  VTVM 

VTVMZ203 

Pin 7, V205 Z204 for maximum negative reading. 

Set signal generator output to maintain 
reading on lowest range of VTVM. 

2 
2VTVM 

As Above 

for maximum negative reading. 3 

4 

5 

42.35 MC 
(Marker) 
No Sweep 

As Above 

0 3VTVM 

44.85 MC 
(Marker) 
No Sweep 

As Above 

0 
 V TVM 

As Above 

Z202 for maximum negative reading. 
i I 4 VTVM 1 

4.5 MC 
400 CPS 
AM 

Pin 7, 
V205 

0 

Oscillo- 
graph 
through 
XTAL 

Junction of 
C220 and 
R226 L207 for minimum reading. 

5XTAL 

SOUND IF ALIGNMENT 

6 
4.5 MC 
1 MC 
Sweep 

Pin 7, 
V205 

0 

As Above 

0 

Oscilo- 
graph 

through 
XTAL 

Oscillo- 
graph 
DIRECT 

Pin 7, V207 4.514C 
L211 and Z206 (bottom) 

for w rrn crvefo 6XTAL 

Junction of 
C236 & 
R242 Z206 (top) for waveform. 4 5MC 7 As Above 

7DIR 

ALTERNATE SOUND IF ALIGNMENT - USING TV SIGNAL 

6 

7 

TV Signal, Teleset 
must be tuned for 

best picture 
VTVM 

Pin 7, V207 
........»,.-. 

L211 and Z206 (bottom) 

for maximum reading. 6VTVM I 

As Above VTVM 

Junction of 
C236 & 
R242 Z206 (top) for null point. 

7VTVM 

vi.RE 

M1XER-OSC. 
V102 
6J6 

PIN 5 

MIXER-OSC 
V102 
6U8 

Pm 2 

ELECTRICAL 
TAPE 

ELECTRICAL 
TAPE 

Figure 1. Adapter tubes for use in connect-
ing alignment equipment to the grid of the 

mixer stage. A-616 adapter for chassis with 

tuner 89 012 912. B-6U8 adapter for chas-

sis with tuner 89 013 461. C-6X8 adapter 
for chassis with tuner 89 013 561. 

ALIGNMENT TEST POINTS 

NOTES 

7VTVM 

When the alignment procedure has been com-
pleted the setting of the tuner oscillator slugs should 
be checked on each available channel and corrected 
if necessary. 

For tuners 89 012 912 and 89 013 461 proceed as 
follows: 

1. Tune the receiver to each available channel. 

2. Place the flat of the Fine Tuning control face 
downward and adjust the oscillator slug for 
best picture and sound. 

For Tuner 89 013 561 use the following procedure: 

OSC• 
MIXER 

R-F AMP. 
8821 

(SEE FIGURE 1) 

5XTAL 

VIDEO DET 
HOR. PHASE 

DEI. 
v204 

P204®   

• 141,,e  

• 

 er VIDEO AMP 

6XTAL 

6VTVM 

2201 L20 

1ST. V.I.F. 
v201 
6C86 

2ND. V.I.F. 
2202 
6296 

3RD. V.I.F. 
2203 
6086 

3 

I XTAL 

(1366 1_, 1_1 IL/ 

2 I- 2ND. AUDIO 

RATIO DEI. 
v207 
64t 

SOUND I.F. 
v206 
6.6 

(DP205 

1ST. AUDIO 
AMP. 
v20, 
6676 

AMP 
r2C13 
6V6 G1 

2VTVM 

3VTVM 

4VTVM 

I. Turn the station selector to the highest fre-
quency channel that does not tune in properly. 

2. Place the flat of the Fine Tuning Control face 
upward. 

3. On Channels 7 through 13 adjust the oscillator 
slug over the tuner shafts for best picture and 
sound. On channels 2 through 6 adjust the 
oscillator slug below the tuner shafts for best 
picture and sound. 

Note: The oscillator slug above the tuner shafts af-
fects the tuning of all channels from 7 through 13 
while the lower oscillator slug affects the tuning of 
all channels from 2 through 6. 
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CHASSIS RA-312, RA-313 

UHF TUNER 89 013 293 

Lee 
ANTENNA 
J. 

sop" 
'Neu, 

tST RE 2ND OF 
TUNED LINE 

LIGO 

ANTENNA 
J101 

0-^  
BUI 

OSE DOUBLER 
TUNED LINE I TUNED Lon 

r I-

WEIMER 1•606ER 

EAKI2 C 3 
AER 

44: 

COUPLING 
LOOPS 

TUNER 89 013 561 

ANTENNA 
7101 C105 

Se 

40 

> .1-1-C104 

300 -^ e 
NPUT 

V101 

66 

V102 
225 

CI25 
ROO 

ACC 

TR•Mt 

ERIOI 
HARMONIC 
GENERATOR 

154 
270 

0 0 Ers-4 

R.F. AMP 
V101 
68074 

CI59 
10 

E,51 

L155 RFG 
41 .A...4_40 

,r 

:1752, LOOR 
POINT 

OSC.TANK 
COIL 

E157 
4.7 UUf 
10% 
N330 

RIS? 
470J, 

C153 

ef 

CITO 
7-2 
AU , 

N202 

HIGH PASS 
FILTER 

L11   

72" VIDEO 
GOAN OUTPUT 

IF OUTPUT 
41.25-45.'5 PAC 

1/2 FRECLOSC. 
VI51 
6J6 

VIS' 

TUNER 89 013 293, N202 AND 
SIO1 ARE USED IN MODEL RA- 313 

__C;1•21 15 

_LK MK 

C102 
13 
1211f 

5 0 C 

REAR 

220« 

0 

Cahn F. Rider 

E103 
8.2 
Out 

Rae 
1.85 

CH4 = 
600 

235v 

MIXER 
V102A: 

Lc.; 1/2 608 o 

POINT 
RII0 
117O 

MI - 
um( 
s.-

IF. 

7 15 

TO VHF 
TUNER 

IT 

C111 

I4U71; 

RII2 

5 01 E 
REAR 

V1026 
1/2 608 

800 }a 

150V 

INC 
TUNING 

02 

R314 VERT. HOLD 
0321 TONE (PHONO 

MODELS ONLY/ 

5202 

1141-Ç 

R3I9 NOISE 
CONTROL 

200v 

90 135v 

• 3v Av 

Inv 

OSC. 
MIXER 

vI0) 
eve 

140v 

-15 - 

R-F AMP. 
v10 , 
6021 

3 1202 

UNDERCHASSIS VOLTAGE POINTS 

5203 TV-PMONO 
SWITCH 

ROO HOLD R220 
OR R322 11,210NO 
¡MODELS ONLY) 

m=m 
235v 

R306 

• v 

 -C 

VERT. MOLD 
R3224 (PHONO 
MODELS ONLY) 

r,r, fl nr, L207 

CONTRAST 
1514 

250V 235V 2513 

CIA 

C286 

VOLUN6 01128 
OR R31(4 PHONO 
11006LS ONLY) 

• 

=, p. 0, ..,„ _. n ,. , 2  ,HIS ,  
BRIGHTNESS R3128 
OR R 11811/210240 
MODELS ONLY/ 

Z201 

76 6 

235v 

P207 r.# 
AGC 1/472 

IFS, Po., 

ISO) 

0150v 

TRIS 

VIDEO DEI. 
HOR. PHASE 

DEI viOLO V204 
6A1.5 

P204.43, 

v 

1500 

250 

RATIO DEI. 
v207 
AAL5 

210v 

.)J205 

50 

o 

2v 

lee 

L201 POWER 
RECTIFIER 

utie 

250v 50(14 
ST. V.I.F. 

V201 

2202 

2ND. V. 1.F. 
v202 
6E86 

Z203 

2500 
Ac 

250v 
A: 

lee •50 

 2_21 

3RD. V.I.F. 2ND. SYNC 
CLIPPER 

6Cals 7v 

Z204 
I5v 1,5v 

HOR. PHASE 
DEI. 
v7 12 

3V 12,10 

1ST. SYNC CLIPPER D 
2v 

1_, 1_.J u  L., (__/ 200 

-3SV t 600 5V 

VIDEO AMP NOISE INVERTER 
500 v205 0210 e 2 

611AS 66E6 
TAO 

SOUN  DL2 t,' 

e5v 1 

L-J 

1.F . 

2 NDtkArilpi I 0 

P205 ®TtiT tUogs roo, 

LUAU  

You -3.5 

1ST AUDIO 
AMP 
020s 
4616 

A nfl 
.1202 

s o, 
VERT. OSC. 
VERT. AMP 
" 

TRI •00, 

250V 

250 

• 
P206 
POIRT 

6.2v 

OR OSC. 
V ,3 
12Au7 

100V 

r- 1 n  
105 

Teb 
400 

•213) 

.60v 

HOR. DEFL. 
AMP 2,5 
vzo. 

2.006 UT 

250. 

250v AC 

POWER 
RECTIFIER 

v21T 
Sui/G 

ov 

H.V. RECT. 
RAIS 

12 RV 
(HIGH VOLTAGE) 

LISED 

250v 

Tat 

DAMPER 
VAIS 

6114 or 

RESISTANCE MEASUREMENTS 
All Readings to Ground  

  1  a a 4  5 e  7 8 
V201 ECU 1.2 M 47 .05 0  70K 70K  
V202 8CH8 1.2 M 68 .05 o 70K 70K  

V203 60,6 .1 180  .05 0 70K 70K 0  

V204 EAU .1 10K .1 0 4.8 M 0 3.3K  

V205 65X5  70K NC 3.3K .05 0 27 3.3K 70K NC  

V208 6AU6 1.5 0 0 .05 70K 70K 220  

V207 EAU INF INF .05 0 15K o 15K  

V208 6V6-GT NC o 70K 70K 470K NC .05 220  

V208 BATE 10 M 0 0 .05 1.3 M NC SOOK  

V210 6BE6 35K o 0 .05 40K 70K 2.2 M  

V212 12AU7 4.8 M 4.8 M 10K .05 .05 70K 530K 1.2K 0  

V213 12AU7 70K 5.5 M 1.8K 0 o 250K 120K-170K 1.8K .05  
V214 65Q6-GT NC .05 INF 70K-80K 470K NC 0 0 Gap INF  

V215 6AX4-GT 14C NC INF 70K .05 0  

Vals 12BH7 INF 2.2 M 820-5K .05 .05 INF 1 M-2.5 M 0 o  
V217 5U4-G NC 70K INF 13 NC 13 NC 70K  

V218 183-GT NC INF INF NO NC INF INF NC Cap INF 

Vals 5U4-G NC 70K NC 13 NC 13 NC 70K  

V101 65Z7 70K 350K INF 0 .1 INF 1.2 M o o  
V102 6U8 70K 200K 180K .1 0 70K a o 12K  
V401• CRT o 1 bi o 

•10 11 12 

INF 100K-3SOK .05 
The above resistance readings were taken with an RCA Model WV97A VTVM. All readings are 
in ohms, K=1000, M=millicm. When the reading is affected by a oontral two readings are given. 
These readings indicate the variation produced by the control. 
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VERT. 
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PARTS LIST 

Symbol Port No. Symbol Port No. Symbol Port No. Symbol Port No. Symbol Part No. Symbol Part No. Symbol Port No. 

CHASSIS 

C201 
C202 
C203 
C204 
C205 

C208 
C207 
C208 
C209 
C210 

C211 
C212 
C213 
C214 
C215 

C216 
C217 
C218 
C220 
C221 

C222 
C223 
C229 
C230 
C231 

C232 
C233 
C235 
C236 
C239 

C242 
C243 
C244 
C249 
C250 

C251 
C252 
C2S3 
C2S4 
C2S5 

C258 
C257 
C258 
C2S9 
C260 

C261 
C262 
C283 
C264 
C265 

C268 
C267 
C268 
C269 
C270 

C271 
C272 
C273 
C274 
C275 

C278 
C277 
C278 

03 151 900 
03 153 710 
03 152 470 
03 151 960 
03 152 470 

03 151 520 
03 151 520 
03 151 960 
03 151 900 
03 151 960 

03 153 740 
03 153 700 
03 153 180 
03 153 700 
03 146 750 

03 140 320 
03 151 550 
03 153 710 
03 141 140 
03 151 550 

03 133 010 
03 141 100 
03 152 490 
03 151 550 
03 015 920 

03 015 920 
03 151 960 
03 153 730 
03 015 920 
03 153 740 

03 015 920 
03 153 740 
03 153 730 
03 140 170 
03 140 320 

03 140 370 
03 141 030 
03 151 930 
03 141 120 
03 140 320 

03 146 790 
03 020 500 
03 153 800 
03 153 800 
03 141 030 

03 140 330 
03 153 700 
63 133 020 
03 139 683 
03 021 130 

03 020 500 
03 141 040 
03 141 100 
03 151 940 
03 141 500 

03 254 013 
03 254 012 
03 121 560 
03 140 580 
03 139 682 

03 140 300 
03 141 500 
03 141 820 

C278 
C280 
C281 
C282 
C283 

C284 
C286 
C287 
C288 
F201 

03 140 540 
03 140 330 
03 153 820 
03 141 760 
03 140 360 

03 140 360 
03 151 425 
03 151 426 
03 138 362 
11 000 730 

1201 12 001 310 
1101 (312) 40 018 001 
1101 (313) 40 018 011 
1202 40 016 721 
1203 34 003 466 

1204 
1205 
1.201 
1.202 
1.203 

L204 
1.205 
1.206 
1.207 
L208 

1.209 
L211 
1.212 
1.213 
1.214 

1.215 
1.216 
1.217 
11201 
N202 

P201 
P202 
P203 
P208 
P402 

11201 
01202 
01203 
11204 
11205 

11206 
11201 
11208 
11210 
R211 

11214 
11215 
11218 
11219 
11220 

11221 
11222 
11224 
11225 
11226 

11235 
11237 
11238 

09 002 760 
09 031 070 
21 012 421 
21 012 451 
21 006 622 

21 006 628 
21 006 628 
21 006 629 
21 010 964 
21 010 991 

21 012 431 
21 012 212 
21 006 520 
21 011 762 
21 011 762 

21 011 762 
21 006 550 
89 013 571 
88 000 631 
88 000 731 

09 036 920 
50 041 047 
09 018 810 
09 018 810 
09 033 001 

02 041 930 
02 031 610 
02 032 490 
02 031 700 
02 032 400 

02 034 970 
02 041 980 
02 031 630 
02 032 400 
02 031 980 

02 031 680 
02 032 400 
02 031 830 
02 031 850 
02 031 580 

02 031 880 
02 037 860 
02 113 070 
02 031 800 
02 032 540 

02 031 690 
02 031 720 
02 032 420 

01240 
11241 
11242 
11247 
11249 

01250 
11251 
01252 
11256 
11257 

11258 
11259 
11260 
11281 
11262 

11263 
11264 
01266 
11267 
11288 

11269 
11270 
11271 
11272 
11273 

11274 
11275 
11276 
11278 
11279 

01280 
11281 
11282 
11283 
01284 

11285 
11286 
11287 
11288 
01289 

11290 
01291 
11292 
01294 
01295 

01296 
01297 
11298 
01299 
11300 

11301 
01302 
11303 
01304 
01305 

11306 
01307 
11311 
01312 
11313 

01314 
01315 
11316 
11317 

D2 031 910 
02 031 910 
02 041 930 
02 032 660 
02 032 580 

02 032 580 
02 034 690 
02 038 410 
02 032 010 
02 032 230 

02 032 090 
02 032 270 
02 032 130 
02 032 600 
02 031 020 

02 031 920 
02 032 020 
02 031 260 
02 037 930 
02 031 950 

02 032 070 
02 031 990 
02 031 750 
02 031 980 
02 031 730 

02 032 090 
02 032 010 
02 032 210 
02 031 730 
02 032 400 

02 032 010 
02 032 110 
02 030 680 
02 030 540 
02 032 110 

02 032 020 
02 031 020 
02 030 640 
02 032 580 
02 032 350 

02 032 160 
02 223 020 
02 037 790 
02 035 000 
02 031 890 

02 032 010 
02 032 620 
02 034 760 
02 034 980 
02 030 760 

02 041 740 
02 041 740 
02 045 010 
02 034 960 
02 042 600 

02 235 201 
02 031 900 
01 058 341 
01 058 321 
01 054 571 

01 056 031 
01 056 021 
01 058 602 
01 056 035 

01318 
01319 
01320 
11321 
01322 

S201 
S201 
$202 
8203 
7201 

01 056 041 
01 054 591 
01 056 033 
01 056 034 
01 058 331 

01 058 341 
01 058 321 
01 054 591 
05 005 120 
20 009 021 

7202 (1v) 20 009 013 
7202 (21") 20 009 014 
7204 20 009 081 
V201 6CB6 
V202 6CB6 

V203 
V204 
V205 
V208 
V207 

V208 
V209 
V210 
V212 
V213 

V214 
V215 
V216 
V217 
V218 

V219 
V401 
V401 

6CB6 
6AL5 
6BK5 
6AU6 
6AL5 

6V6-GT 
6AT6 
613E6 
12AU7 
12AU7 

61306-GT 
6AX4-GT 
12BH7 
5U4-G 
183-GT 

504-G 
17HP4 
21YP4 

Z201 (312) 20 009 745 

Z201 (313) 20 008 744 
2202 20 008 991 
Z203 20 108 991 
2204 20 008 991 
2206 20 009 041 

N101 
01102 
01103 
01104 
01105 

01106 
11108 
01109 
11110 
11111 

01112 
11115 
11118 
7101 
V101 

98 000 861 
02 032 120 
02 032 110 
02 034 790 
02 031 870 

02 031 970 
02 032 010 
D? 031 890 
02 031 880 
02 034 830 

V2 032 010 
02 031 930 
02 032 010 
20 009 311 
6827 

V102 6U8 

TUNER STRIPS 

ANTENNA 
89 013 461 

Channel Part No. 

2 40 018 091 
3 40 018 092 
4 40 018 093 
5 40 018 094 
6 40 018 095 

7 40 018 096 
8 40 018 097 
9 40 018 098 
10 40 018 099 
11 40 018 101 

12 40 018 102 
13 40 018 103 

C108 
C109 
C110 
CIII 
CI12 
C113 
C114 

C115 
C116 
C117 
C118 
C119 

C120 
CI21 
C123 
1.108 
L107 

L108 
1.109 
1.110 
P104 
01101 

11104 
01105 
01106 
R107 
11108 

11109 
R110 
Bill 
S101 
V101 

03 119 170 
03 119 170 
03 019 840 
03 125 110 
03 124 790 
03 125 110 
03 125 500 

03 126 010 
03 126 010 
03 019 840 
03 126 191 
03 124 790 

03 125 500 
03 124 790 
03 125 000 
21 011 811 
21 011 571 

21 011 581 
21 011 801 
21 011 561 
09 018 810 
02 031 840 

02 041 180 
02 030 430 
02 041 730 
02 031 890 
02 032 040 

02 031 890 
02 031 850 
02 031 890 
05 007 371 
6131:7 

V102 616 

C156 03 125 460 
C159 03 125 110 
CI60 03 014 560 
CR101 26 001 082 
CR102 26 001 082 
1.151 21 011 821 
1.154 21 011 831 

1.155 21 011 841 
R151 02 031 610 
01152 02 031 730 
11153 02 031 890 
R154 02 031 700 

V151 616 

MECHANICAL PARTS 

CHASSIS 

Part No. Description Part No. Description 

89 013 912 

Part No. Description 

TUNER 
89 013 561 

MIXER 
89 013 461 

TUNER STRIPS 
89 012 912 

TUNER 
89 013 461 

C101 
C103 
C104 
C105 
C106 

C110 
C111 
C112 
C113 
C114 

C116 
C117 
C119 
C120 
CI21 

C122 
C123 
C124 
1.101 
1.113 

03 125 500 
03 119 150 
03 119 170 
03 123 020 
03 119 160 

03 160 041 
03 119 150 
03 119 150 
03 123 010 
03 126 010 

03 154 580 
03 123 030 
03 100 490 
03 100 490 
03 125 500 

03 125 500 
03 125 500 
03 100 490 
21 012 041 
21 010 470 

Channel Part No. 

2 40 018 104 
3 40 018 105 
4 40 018 106 
5 40 018 107 
6 40 018 108 

7 40 018 109 
40 018 Ill 

9 40 018 112 
10 40 018 113 
11 40 018 114 

12 40 018 115 
13 40 018 116 

Channel Part No. 

2 40 014 881 
3 40 014 882 
4 40 014 883 
5 40 014 884 
6 40 014 885 

7 40 014 886 
8 40 014 887 
9 40 014 888 
10 40 014 889 
11 40 014 891 

12 
13 

40 roc IF 

40 014 892 
40 014 893 
40 018 151 

TUNER 
89 012 912 

UHF TUNER 
89 013 293 

C101 03 125 500 CIS1 03 126 130 
C102 03 125 010 C152 03 125 180 
C103 03 019 840 C153 03 125 500 
C104 03 124 788 C154 03 125 500 
C105 03 124 770 C155 03 125 500 

C106 03 124 790 C156 03 126 140 
C107 03 125 500 C157 03 126 140 

C101 
C102 
C103 
C104 
C105 

C106 
C107 
C108 
C109 
C110 

ClIl 
C112 
C113 
C114 
C115 

C116 
C117 
C118 
C119 
C120 

C121 
C122 
C123 
CI25 
1.131 

1.132 
01101 
01102 
R103 
11104 

11105 
11108 
R107 
R108 
11109 

01110 
11111 
11112 
11113 
3101 

7102 
V101 
V102 

03 137 300 
03 133 900 
03 133 840 
03 146 790 
03 152 940 

03 133 920 
03 154 560 
03 137 300 
03 133 900 
03 152 960 

03 133 570 
03 152 930 
03 146 780 
03 133 590 
03 124 790 

03 131 900 
03 146 750 
03 131 800 
G3 131 900 
03 124 790 

03 124 790 
03 131 900 
03 124 790 
03 131 900 
21 013 211 

21 013 211 
02 031 830 
02 041 760 
02 031 850 
02 032 500 

02 032 020 
02 032 050 
02 032 040 
02 034 800 
02 032 480 

02 032 520 
02 031 880 
02 032 480 
02 031 780 
20 009 291 

20 009 301 
6B07A 
6 x 8 

12 007 151 
12 006 700 
29 000 662 
29 000 731 
30 027 964 

Lampholder 
Lens, Green, Pilot Light 
Magnet Ion Trap 
Magnet Centering 
Spring Deflection Coil 

30 042 981 Spring Shock Mount, V213 
30 043 101 Spring Contact CRT 
34 001 100 Socket Tube Octal, V208, 

V2I4 
34 001 670 Socket Tube 9 Prong, 

V216 

34 002 380 Socket Tube Octal, V217, 
V219 

34 002 740 Socket Tube 9 Prong, V213 
34 003 370 Socket Tube Octal, V215 
34 004 121 Socket Standoff, V218 

34 004 130 Socket Tube 7 Prong Min. 
34 004 140 Socket Tube 9 Prong, 

V205, V212 
35 029 401 Strap, CRT Support, 21" 
35 029 402 Strap, CRT Support, 17" 

36 005 200 
38 014 956 
38 014 957 
38 014 958 
38 014 959 

38 015 501 
42 002 860 
42 007 110 
42 010 241 
42 010 300 

43 005 152 
60 408 170 
61 010 000 
61 030 050 

Plate Contact (61306) 
Cushion Bottom, 17" CRT 
Cushion Bottom, 21" CRT 
Cushion Top, 17" CRT 
Cushion Top 21" CRT 

Cushion CRT Rear 
Shield, Min. Tube 
Base, Min. Tube Shield 
Corona Shield, V2I8 
Shield Tube, V213 

Bushing RA-313 
Screw (CRT Strap) 
U Lock Nut (CRT Strap) 
U Lock Nut (CRT Mtg. 
Bracket) 

30 008 310 
30 013 000 
30 033 611 
30 033 621 
30 033 641 

30 033 651 
30 033 661 
30 035 011 
30 035 020 
30 035 030 

30 035 040 
30 035 100 
30 035 461 
30 036 621 
30 036 631 

30 042 551 
35 025 600 
42 002 900 
42 003 400 
42 007 930 

42 007 940 
43 DOS 011 
60 057 501 
60 408 200 
60 409 600 

60 806 101 
61 025 200 
62 000 020 
62 403 221 

Dial Cord 
Ring Retainer '4" 
UHF Dial Sleeve 
Backlash Gear and Pulley 
Shah, Backlash Gear 

Ring Bearing 
Bearing Bracket 
Extension Shaft 
Distant Roller and Spring 
Spring Shaft Support 

Snap Ring 
Pulley Dial Cord 
Spring Dial Cord 
Cam 
Gear Tuning Shaft 

Coupling. Shaft 
Bearing Plate 
Tube Shield V101 
Tube Shield V102 
Bottom Shield 

Side Shield 
Spacer, Shaft 
Screw Bearing Plate 
Screw Bottom, Side Shield 
Screw Bearing Plate 

Set Screw 
Lock Nut Flat 
Washer, Flat Fiber 
"C" Washer, Shaft 

38 015 571 Mask and GI Bot. Support 
17" 

38 016 001 Cushion Safety Glass 17" 
38 016 002 Cushion Safety Glass 21" 
42 010 561 Shield Panel 17" 

42 010 $62 
45 004 005 
45 004 006 
45 005 963 
45 005 973 

45 005 983 
45 006 031 
50 002 900 
64 010 472 
64 010 803 

Shield Panel 21" 
Safety Glees 17" 
Safety Glass 21" 
Knob Fine Tuning RA•313 
Knob Brightness RA-313 

Dial UHF, RA-3I3 
Knob Control Door 
Cable Assy-Power 
Hinge Cover Control 
Mask Gold 17" 

64 010 821 Mask Gold 21" 

Baylor, Clifford 

Dellwood, Richfield 

Hamilton & Belvidere 

89 013 293 

31 021 961 
32 004 443 
32 004 444 

38 015 513 

38 015 541 
45 005 963 
45 005 973 
45 006 001 
45 006 021 

Door Control 
Front Panel, Clifford 
Front Panel, Deilwood, 
Richfield 
Cushion Glass ToP 

Mask and GI Side Support 
Knob Fine Tuning RA-312 
Knob Brightness RA.312 
Knob Selector 12 Pos. 
Knob Volume 

45 006 041 Knob Control Door 

42 002 900 Tube Shield V151 
45 005 011 Dial UHF 

Barton, Winsted 

Bradley 

89 013 561 

TUNER 
89 013 461 

03 160 011 
03 160 021 
03 160 031 
30 043 911 
30 043 921 

Plate, Fine Tuning 
Rotor, Fine Tuning 
Dielectric, Fine Tuning 
Spring, Detent 
Ball, Spring Detent 

42 009 030 Shield, Tube 

CABINET PARTS 

30 003 491 
30 029 470 
30 029 480 
30 043 441 

30 043 451 
30 043 461 
30 043 471 
30 043 481 
31 022 301 

40 016 781 
42 010 581 
42 010 591 

Shaft, Fine Tuning 
Detent Roller Spring 
Detent Roller 
Spring, Drum Support ( 1" 
7/16) 

Spring, Fine Tuning Cam 
Tension Spring 
Snap Ring, Drum Shaft 
Cam, Fine Tuning 
Cover, Side & Bottom 

Rear Terminal Mtg. Board 
Shield Tube V102 
Shield Tube V101 

18 003 601 
18 003 611 
22 001 941 
22 002 041 
30 031 282 

30 043 151 
31 021 732 
32 004 441 
32 004 371 
32 004 381 

35 029 971 
35 029 973 
35 030 001 
35 030 003 
38 015 511 

Speaker Amy 5" 
Speaker Assy 10" 
Antenna Loop VHF-UHF 
Antenna Loop VHF 
Cup Back Panel, 21" 

Cup Back Panel, 17" 
Cover Dust, 21" 
Panel Front 17" 
Panel Back 17" 
Panel Back 21" 

Bracket, Glass Mtg. 17" 
Bracket, Glass Mta. 21 
Rail, Glass Mtg. 17" 
Rail, Glass Mtg. 21" 
Cushion, Glass Top 17" 

31 021 962 Door Control 
45 005 964 Knob Fine Tuning RA-312 
45 005 974 Knob Brightness RA-312 
45 006 013 Knob Selector 13 Pes. Bld. 

RA-313 

45 006 013 Knob Selector 13 Poe, 
Wal. RA-313 

45 006 014 Knob Selector 13 Pos. 
Mahoq, RA-312 

45 006 015 Knob Selector 13 Pos. Bld. 
RA-312 

45 006 015 Knob Selector 13 Pee. 
Wal, RA-312 

45 006 022 Knob Volume Mahoq. 
45 006 023 Knob Volume Blonde 
45 006 023 Knob Volume Walnut 

Winsted, Bradley 

32 004 442 Front Panel, Winsted 
38 015 512 Cushion Glass Top 
38 015 542 Mask and GI Side Support 

Bradley 

32 004 431 Panel Front, Mahog. 
32 004 432 Panel Front, Blonde 
32 004 433 Panel Front, Walnut 
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CHASSIS RA-312 RA-313 

V201 V202 

£1̂4) 

5.21, 

ANTENNA 
11101 

r-

el 

I R101 
3.9• 

o F AMP 
V ICIA 

ST VIDEO IF 
V201 
tC86 

v203 V204 

POWER RECT 
V217 

40 MC 
F AMP 

R.F. AMP. 
cn2 I VIOIB 
0800f 6BK7 

(1 "  

C103 
1-3 ins( 

V101 

7 1 ).-C1.04 
5 Lillf 
5% 

NPO 

Glil 
800 
UUF 

L __J 

V102 

  .M.JMERM1 

AGC DIODE 
V209 

230V 

C106 
800 
ULIF 

C102 

5% 

0104 
820k 
5% 

VI02 

C118 

C120 "r BOO 

±"f 
BLACK 

A „ D .,0. 
2ND VIDEO IF 

0202 
6406 

133. 

A 

C 22211 

o 

MIXER 1110, 

0102/1 
121 6.1 

SAID. VIDEO IF VIDEO DEI 
Vt03 V204A 
12116 104:4 ci 6,3 

„ 

110 ICE 

"Y. e 

41,411   

AA 
USE OF SYMBOLS 

Solid symbol Indicates sow., of voltage. 

Open symbol indicates point to which voltage 
le applied. 

Solid bar Indicates an adjustable control. 

6 r _ 

45,.7 1 0 3 
DUE g 

§ R105 
620• 
5% 

5.1 •4 

VIDEO MAP 
V205 
66.3 

22.2 5 •••• .1,1 

ST SYNC 
CLIPPER 
ODIO 
•••• 

:•.1; 

412 12.5 
, • 52 

MIXER 
V102A 
1/2 6J6 

R107 
10K 

CIO9 147 mu, 
- 10% 

LOOK 1.107 95v 

POINT 

CII8 
R106 I FINE 
470  TUNING 

1 

0 • 

L_J L cs 
101Jkir OSCILLATOR 

SLUG ADJ.  

6r1.1---)Ii1, 

,eLs' Là4 
o pó PAU 

BLUE • 

23011 

VIO2B 
1,2 6.16 

621I0 
4 

V\A,  

C123 
.51.11.3F 
5% 

ENO SYNC 
CLIPPER 
0212A 
.a deut 

§ 0109 
10e 

TUNER 89 012 912 HAS •0 MC 
STRIP IN UHF POSITION 

500 aneC217 7 . . R204 

1.00.-r 27O-' 

1.11.1f 

73." 
GOARIAL 
GABLE 

I14 

Dr P10, 
TO 

R 4)  
.1205 

.(;;;.• 

A â 

SOUND IF. 
V204 
6Aul. 

og 
V401 

2223 
04, 
400r 

e«. Se( • .6e.St 
.010 •.• 

o 
213 

•2220 •,C 
•10A1 

•236, 

T 

DIAL STRINGING 

•322.• 
1,2“ 

«Xs« 

RAT 0 OCT 
V 07 
6 

crss.. 

, 

1  :lg., 203 

2230 

.4.000 • *el re lone 3046 .40 3056 

.4.13 

2204. 22110 • ,,,,,,,..« =I 111.• gel  Ose , 

uSt .C., 0001, • 14 2.0,00 50122 2203 0 ,O. 10.1.24 032. 

160001 

4) 22 ,4 0047 
400. 

C204 

21;Or 

02.06 

6203 

11011.0SC 
V2I3 

6-

.121 

ere, 
;et 

iVJ K1(11. 

NOTES 

Ac. 5711,ell USED ,N 
RA• 313 C14113513 

Cove  

START 

PULLEY 
SHAFT 

TUNER SHAFT' 
DRUM 

emewmmemilli= 

20 3/8-

LENGTP OF DIAL STRING 

_ 

1S1 AUDIO 
AMP 
v2011 
.22 61116 

A 

2NO. AUDIO 
AMP 
9208 

0, 606.67 2202 

2244 
0033 

2343 
0047 

200. 

:1 22.t20 

••02 

VERT DEFL 

V21118 

521.10 1133v 

III 

ee« C203 - 

T 

• . 

0.0. 
RECTIFIER 

V2I6 
.53 - GI 

1. All waveforms and voltages were taken under operating conditions. 
The receiver was tuned to an average strength TV signal, the Con-
trast control rotated fully clockwise and the Noise control was rotated 

fully counter-clockwise. 
2. The Noise control and Local-Distance switch consists of a potentio-

meter, 11319, and a snap switch, S202. When R319 is rotated fully 
counter-clockwise S202 opens (Local position as shown in the sche-

matic). 
3. Voltages -± 20% of those shown are normal. 
4. All resistors are 10%, one-half watt, unless otherwise indicated. W. W. 

indicates wire wound resistor. 
5. All capacitors are 20%, 500V. unless otherwise indicated. All capaci-

tors are ceramic, unless indicated as follows: M-mica, P-paper, -± 
-electrolytic, MP-Molded Paper. 

6. Tuner 89 013 461 is used in RA-312 chassis with Phono switch and 
Tone controL Tuner 89 013 561 is used in RA-312 chassis without 
Phono switch and Tone control. Tuner 89 012 912 and filter N202 
are used with UHF tuner 89 013 293 in RA-313 chassis. 

7. In some of the earlier chassis the circuit is as follows: 
Pin 6 of the 6CB6 2nd video i-f is connected to the junction of 11210 
and Z203. C218, 11206 are not used. R222 is a 4.7K 10% 2W resistor 
connecting to the 235 volt line. R262 is a 120K 10% 1/2W resistor, 
11258 is a 220K 10% 1/2W resistor and R266 is a 1.8 Meg. 10% 1/2W 
resistor. A 180K 10% 1/2W resistor is connected between the junction 
of R261. R262 and the junction of R260 and 11266. 11300 is connected 
to pin 3 of the 12BH7 Vertical Deflection Amplifier. 
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MODELS 748B, 748C, 
7988 

MODELS 777B 
7968 

RECEIVER CHARACTERISTICS 

MODELS 787A, 787B, 
797B, 797C 

ITEM DESCRIPTION 

Voltage Rating 115 V. - 60 Cycles A. C. 
Power Consumption 
Frequency Range VHF 

205 Watts 
54 - 88 mc.; 174 - 216 mc. 

Freq_uency Range UHF 470 - 890 mc. 
Intermediate Frequencies Video - 45.75 mc. 

Audio - (intercarrier) 4.5 mc. 
Antenna Input Impedance 300 ohms, Balanced 
Channel Selection VHF Twelve Position Rotary Turret 

Channel Selection UHF Continuous Tuning Channels 14 to 83 

DNS. NO 9513080 

UHF 
DIAL 

VHF FINE TUN ING 
AND UHF CHANNEL 

SELECTOR 

CHANNEL 
SELECTOR 

SCRIBED 
LINE 

RETAINER 
RING 

960715 

UHF DIAL 
MASK 

MOUNT ON 
CABINET 

WASHER 
960712 

SHAFT 0 
SHAFT I PUL LEY BRACKET 

ASSEMBLY ASSEMBLY 
960714 960711 

6J6 

UHF- VHF 
SWITCH 
960703 

SHAFT 
COUPLER 
9130704 

SET SCREW 
960101 

SEAR 12 PULLEY 
ASSEMBLY 
940713 

PULLEY S SHAFT 
ASSEMBLY 
960 706 

68K7 on6807oR 

6807A OR 6BZ 7 
THE R I TUBE MCI PRESENTLY 

IS A SNOT, IN THE FUTURE • 1111107, 
EMOTE OR A {SZE MAY NE USED 
THESE THREE TUBES ARE INTER-
CHANGEABLE, BUT DUE TO POSSIBLE 
VARIATIONS IN INTERELECTRODE 
CAPACITIES, SEVERAL TUBES MAY 

HAVE TO SE TRIED FOR REST 
RESULTS. 

1ST. R.F. 
PRE SE LEC TOR 

END R. F 
PRESEL EC TOR 

OSCILLATOR 
DOUBLER 

D-2 SECTION 
HARMONIC 
GENERATOR 
G79 OR G7C 

FIGURE 3 - UHF-VHF TUNER ASSEMBLY DRAWING 

CHASSIS 120179-B & 120203-B 

CHASSIS DIFFERENCES 

UHF-VHF Chassis 120179-B and 120203-B are electrically similar. Different chassis numbers have been as-

signed due to the slightly different placement of the 5U4GT rectifier tubes. 

VHF Chassis 120204-B and 120205-B are also electrically similar, but have been assigned different chassis 

numbers for the same reason as above. 

BUILT IN 
UMF I. VHF 

ANTENNA 

UHF —IP 

ANTENNA TERMINAL VHF —). 
BOARD ON REAR OF SET 

TO 

STRONG UHF AND 
OR VHF SIGNAL 
AREAS WHERE GHOSTS 
ARE NOT A PROOLEM. 

ANNATTIEO.N. UH.F.-VHF I- 

VHFà .... . ANT. ENNAtUH ANO 

uSI NS ONE ANTVINA 
LEAD IN. 

TO 
UHF-VHF 
SWITCH 

HEAR SISMAL AREAS 
AND STOIC« SIGNAL 
••EXII INNER( SHOSTIN 
PRESENT A PROWLER. 

TYPE Of ANTENNAS 
 «PERO  OM DISTANCE 

AND TERRAIN ( SEE 
TEXT). 

E TO 

IL o 
ANT NNA 

(21.- ..._0R_... 

 «PERO  OM DISTANCE 
AND TERRAIN ( SEE 
TEXT). 

TO GUILT IM PRINTED 

C::Z,I,T, 

COUPLER 

1 

@VOLT IN ANT. 
USED FOR VHF 

EXTERNAL INDOOR 
AAAAAAA USED FOR 
UHF. 

TO 
UHF-VHF 

5..' CH STROME UHF AND 
UN VHF SIIINAL AREAS 
  IT IS KrimiLe 

TO 0111 ------ THE 
UHF AAAAAAA FOR 

SENT RECEPTION. 

E ------- UHF 

•ND VHF ANTENNA 
USINE SEPARATE 
AAAAAAA LEAD 
IN WIRES. 

TO UHF-VIII 
TeM e_in 

LINFWMP ARRAN WITH 

UHF SIIINALS. TO 

3 

%wee   - - 

'11"'"...». 

2 B L MI 
NT N 

I 

Figure 4. ANTENNA CONNECTIONS 

ALIGNMENT V.H.F. 
ALIGNMENT 

a. Equipment Required - A sweep generator, (10 MC. 
sweep with center frequency of 44 MC. plus all 
necessary R.F. sweep frequencies as listed in R.F. 
Table), accurate marker generator, oscilloscope 
and V.T.V.M. are required for alignment. The 
marker generator must supply frequencies of 4:5 
MC., 40 to 48 MC. end 50 to 216 MC. 

b. Alignment Points - The location of all I.F. trans-
formers, Tuned Circuits, and trimmers shown in 
Figure 9 . 

TV R.F. 6 MIXER ALIGNMENT (V. H. F. ) 

Connect 3 volt bias battery to both I.F. and R.F. 
AGC. circuits, positive terminal to chassis, nega-
tive terminal to ¡unction of R-19, C-19, C-018. 
Add a jumper wire from this junction to ¡ unction NOTE SWEEP GENERATOR 
of R-10, R-16, C-8 so that the bias battery is also WITH 300 OHM 

applied to I.F. AGC. OUTPUT CONNECT 

Figure 5 . GENERATOR CONNECTIONS FOR TELEVISION »Ecru TO ANT. 
R.F. CHANNEL ALIGNMENT. TERMINALS. 

STAIVARO 

SIGNAL SE N 

(SIPPIJES 

  SIGIOAL) 

GROUND TO CHASSIS 

1151101. 

COUPLE IN A MANNER 79* 1 WILL 

PROVIDE JUST ENOUSII   

TO SC DISCERNAOLE WITHOUT 
AF PECTINS INC OlISCRPED RESPONSE 

ItO /PPP\ 

VHF. 

TERMINALS 

ALIGNMENT OF MIRACLE PICTURE LOCK (Horizontal A.F.C. & Osc.) 

Before proceeding be sure the Fringe Compensator Switch has been turned " OFF" (fully counter clockwise past 
click). 

1. Tune set to a good channel. 
2. Short phase coil (L-13) with a jumper wire, leads have been brought to top of chassis on terminal strip near V-13 

horizontal oscillator (see tube location diagram Figure 11 ). 
3. Short horizontal control grid to chassis. This point has also been brought to top of chassis on same strip as mention-

ed in Step 2. 
4. Rotate horizontal hold control (R-73) to center of its mechanical range. 
5. Adjust horizontal balance control (R-71) (rear of chassis) until picture pulls into synchronism (in most cases picture 

will sway from side to side). 
6. Remove short from horizontal phase coil (L-13) and adjust L-13 for some synchronous condition as Step 5 above. 
7. Remove short from horizontal control grid. Horizontal frequency circuits are now properly aligned. 
8. When properly adjusted (Steps 1 to 7) the horizontal hold control can be moved slowly over most of its range with-

out throwing the picture out of sync. 
9. Readjust horizontal hold control (R-73) so that the picture remains in sync when switching channels (near center 

of range). 

ADJUSTMENT OF NOISE INVERTER (Fringe Compensator) 

1) Be sure the miracle picture lock has been properly adjusted (horizontal hold circuits). See above. 

2) Tune in a weak station. Turn fringe compensator switch to the " ON" position and adjust the fringe compensator 
control for best picture stability. 

3) Try all channels and readjust fringe compensator if necessary for best overall picture stability. 

NOTE: In most locations this added protection will not be necessary and the fringe compensator -hould remain in the 
"OFF" position. If this is not done, picture wiggle and or vertical roll might result in strong signal areas. 
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CHASSIS 120179-B, 120203-B, 120204-H, 120205-13  

SWEEP & MARKER 
GENERATOR 

MARKER GEN. OSCILLOSCOPE 
CONNECT IONS 

MISCELLANEOUS 
INSTRUCT KD NS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

CONNECTIONS 
FREQ. 
RANGE 

FREQ. 

Connect as 
shown in Fig. 5 
and adjust 
sweep controls 
for width so 
that complete 
channel re- 
sponse moy be 
observed os 
shown in Fig. 6 

Channel 
#12 

207 MC. 
Center 
Freq. 

209.75 MC. 
Sound Carrier 

205.25 MC. 
Pix Carrier 

Vert, input of 
scope through 
10K resistor to 
test point on 
tuner Fig. 9 
Low side to 
chassis 

Set Channel Selector to # 12 

NOTE 

Keep output of R.F. Marker 
Generator at a level that 
provides a readable marker 
but does not distort the 
curve that is being observed 
on the scope. 

C-2 
R.F. Amp. 

Inout 
• 

Trimmer 

Adjust Trimmers 
to obtain response 

IMPORTANT: When 
trimmers C-2, C-5 

C-2, C-5 and C-6 
shown in Fig. 6 

adjusting 
and C-6 it will 

band pass char-
broadened by 

It is unde-
the 

result in a 

C-5 
R.F. Plate 
Trimmer 

be noted that the 
acteristic can be 
sacrificing amplitude. 
sirable to overly broaden 
curve as that would 
loss of sensitivity. 

C-6 
Mixer 
Grid 

Trimmer 

' 

Some 
as 

Above 

#13 
213 MC. 

*215.75 MC. 
••211.25 MC. 

Some 
as 

Above 

Set Channel Selector to # 13 
(See Note Above) 

The r-t band 
television 
without disturbing 
C 2, C-5 
erator and 
the other television 
tion of both 
rier markers. 

2 o 

t: so 
e 
≥' 

e 

Figure 6 

The response 
the requirernerts 
necessary to 
the initial 
C-5 and C-6 
does not conform. 

pass characteristic 
channels should now 

the settings 
and C-6. Adjust the 
marker generator for 

channels. 
the sound carrier 

of the other 
be checked 
of trimmers 
r-f sweep gen-
operation on 

observing posi-
and picture car-

...- ...... 

NOTE 
C NNNNNN CMOOTRS 
MOTT .0, I, 
OELOW rogT PE. 

- RC 5000. rent 
5.4•Ot 0 ARE, 

CURVE 
LIMITS. 
meet with 

do so it may be 
changing 
of C-2, 

channel which 

#11 
201 MC. 

•203.75 MC. 
••199.25 MC. 

Set Channel Selector to # 11 
(See Note Above) 

#10 
195 MC. 

•197.75 MC. 
*0193.25 MC. 

Set Channel Selector to # 10 
(See Note Above) 

/9 
189 MC. 

•191.75 MC. 
••187.25 MC. 

Set Channel Selector to #9 
(See Note Above) 

/8 

183 MC. 
• 185.75 MC. 
••181,25 MC. 

Set Channel Selector to 08 
(See Note Above) 

\ 

\ / 

/7 
177 MC. 

•179.75 MC. 
*•175.25 MC. 

Set Channel Selector to #7 
(See Note Above) 

#6 
85 MC. 

• 87.75 MC. 
•• 83.25 MC. 

Set Channel Selector to 06 
(See Note Above) 

/5 
79 MC. 

• 81.75 MC. 
•• 77.25 MC. 

Set Channel Selector to #5 
(See Note Above) 

-- TUNER RESPONSE 
SHOWING BAND-PASS 

for all channels should 
of Fig. 6. To 

compromise by slightly 
channel # 12 adjustments 

while switched to 

#4 
69 MC. 

• 71.75 MC. 
•• 67.25 MC. 

Set Channel Selector to #4 
(See Note Above) 

03 
63 MC. 

• 65.75 MC. 
•• 61.25 MC. 

Set Channel Selector to #3 
(See Note Above) 

#2 
57 MC. 

• 59.75 MC. 
•• 55.25 MC. 

Set Channel Selector to #2 
(See Note Above) 

I.F. ALIGNMENT 
1) Tune receiver to unused Channel 10 or 12. 

2) Connect 3 volt bias battery with negative terminal to I.F. ACC. (Junction R-10, C-8, R-16) 
positive terminal to chassis. 

3) Connect D.C. V.T.V.M. to video test point, low side to chassis. 

4) Connect terminated marker generator to floating shield of converted tube V-23 6J6. (Shield raised 

slightly so that it does not make contact with chassis). Use unmodulated marker. See Fig. 8. 
NOTE: WE HAVE RECENTLY STANDARDIZED ON THE USE OF HEX. HEAD SLUGS. THESE CAN BE ADJUSTED 

FROM TOP OR BOTTOM. BEFORE ADJUSTING SLUGS MAKE CERTAIN THE CORRECT TYPE OF FIBRE 
ALIGNMENT TOOL IS USED (SEE FIG. 8A) ALTERNATE PART NUMBERS SHOWN ON PARTS LIST HAVE 
SLOTTED SLUGS. 

MARKER 
GENERATOR ADJUST PROCEDURE 

45.75 MC. 
Unmodulated 

T-4 

, 
Peak for maximum response. Adjust output of signal generator so that 
maximum response does not produce more than -2V. D.C. on V.T.V.M. 

43.2 MC. 
Unmodulated 

T-3 

42.0 MC. 
Unmodulated 

T-2 

45.0 MC. 
Unmodulated 

L-3 
T-1 

41.25 MC. 
Unmodulated 

L-2 
 Adjust trap for minimum response. Increase output from signal generator so that a 
true minimum position can be found. 

5) Connect vertical input of an oscilloscope instead of V.T.V.M. to video test point with vertical scope 
gain set at, or near, maximum. (Horizontal scope sweep sét at 400 cycles). 

MARKER 
GENERATOR ADJUST PROCEDURE 

47.25 MC. 
400 Cycles 
Amp. Mod. 

L-1 With signal generator set at maximum output, adjust L-1 for minimum vertical re-
sponse on scope. 

•Sound Carrier Marker 
*•Picture Carrier Marker 

6) Now that all the I.F. coils and transformers have been set, the overall response can be observed and 
adjusted if necessary. 

SIGNAL GENERATOR INPUT 
MEASURING 

INSTRUMENT 
ADJUST PROCEDURE 

CONNECTION 
FREQUENCY 

SWEEP MARKER 

Connect terminated 
sweep and marker 
as shown in Fig. 8 

Center 
frequency 
44 MC. 
10 MC. 
Sweep 

45.75 MC. Scope 
connected 
to Video 
Test Point low 

side to chassis 

T-4 If 45.75 MC. doesn't lie from 60 to 
70% down adjust T-4 (see fig. 7 ) for 
tolerances. * 

Providing overall curve is within tolerances as shown below, no further adjustments are needed. If band width or 
tilt is not as specified, repeat entire alignment procedure. If still out then a slight retouching is permissible. 
TRAPS L-1 and L-2 MUST BE ADJUSTED AS INDICATED ABOVE. DO NOT RE-ADJUST WHILE OBSERV-
ING OVERALL I.F. RESPONSE CURVE. 

•KEEP OUTPUT OF SIGNAL GENERATOR AS LOW AS POSSIBLE WHEN OBSERVING THE OVERALL I.F. SHAPE SINCE 

TUBE OVERLOAD MIGHT RESULT AND THE RESPONSE WILL APPEAR INCORRECTLY FLAT AND WIDE. 

20 %M.Ax 

41.25 MC 

PERMiS1EILE TILT 
20% EITHER WAY 

60% TO 70% 

•5.75 MC. 
3.5 TO • MC.-0.1 

•7.25 mC. ADJACENT 
SOUND 

All instrument leads should be dressed as shown and 
kept as short as possible to prevent interaction between 
input and output leads. Failure to do this may result in 
an unstable response indication. 

NOTE: It is important that the output cable of the sweep 
and marker generator be properly terminated in their char-
acteristic impedance which is usually from 50 to 75 ohms. 
If this termination has not been built into the end of the 
cable by the instrument manufacturer then a resistor of 
the proper value (characteristic impedance) should be 
connected across the output of each generator cable as 
shown above. 

*If in doubt check your instruction book which is issued 
by the test equipment manufacturer. 

A2-413 
ACCESSIBLE 
THRU HOLE 
IN TUNER 
CHASSIS 

C-3 
FINE 

TUNING 

TEST 
POINT 

VHF 
TUNER 

ALIGNMENT 
POINTS FOR 
CHASSIS 
120204-13 
120205-9 

C-1 1.F. TRAP ADJUST-
MENT TUNED IN FIELD TO 
REDUCE INTERFERENCE ON 
CHANNEL 2 DUE TO NEARBY 
TRANSMITTERS BROADCASTING 
IN THE I.F. RANGE. IF NO 
INTERFERENCE IS PRESENT 
TURN SCREW ALL THE WAY IN. 

TEST 
POINT 

T- A 

A2 -AIS 

ACCESSIBLE 
THRU HOLE 1 
IN TUNER I I 
CHASSIS I 

UHF 
TUNER 

L-5 
HIGH 
PASS 
FILTER 

NOTE: It may be impossible to 
observe the 47.25 MC. marker 
with the average service equ ip-
ment due to the high attenuation 
of trap L-1 (adjacent sound). 

Figure 7. OVERALL I.F. RESPONSE CURVE 

FIGURE 8A 
NOTE: C-4 OSC. TRIMMER CAN BE ADJUSTED TO 

COMPENSATE FOR VARIATIONS IN INTER-
ELECTRODE CAPACITIES OF 6J6 OSC. TU81 wi 90 956017 

C-3 
FINE 

TUNING 

T- I 
•5.0MC. 

VHF 
TUNER 

ALIGNMENT 
POINTS FOR 
CHASSIS 
120179-0 
1 t 0203-B 

FRONT OF CHASSIS 

T-2 
42.0 MC. .„ 
BOTTOM TY 

L-3 45.0 MC TOP OR BOTTOM* 

L- I ADJACENT SOUND TRAP 
•7.25 MC. TOP OR BOTTOM 

L-2 SOUND CARRIER TRAP 
4I.25MC TOP OR BOTTOM 

T-3 
43.2 MC. 
BOTTOM * 

T-4 
•5.75MC. 
BOTTOM * 

VIDEO 

POINT 
TEST ) 

T-5 
•.5 MC. 
TOP OR „ 
BOTTOM ,. 

* SEE NOTE UNDER STEP • 

T- 6 
4.5 MC 
TOP AND 
BOTTOM* 

T-7 
4.5 MC 
TOP ANO 
BOTTOM 

SECONDARY 
ON TOP * 

L - 12 
•.5 MC 
T RA P 
TOP OR * 
BOTTOM 

Figure 9. LOCATION OF ALIGNMENT POINTS (TOP VIEW) 
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R.F. OSCILLATOR ALIGNMENT (V.H.F.) 

1. Connect maker arid sweep generator os shown in Figure 5, low side to chassis. 

2. Connect scope to junction L-8, R.22, low side to chassis or video test point. 
3. Connect 3 volt bias battery as described under R.F. alignment 

4. Before undertaking oscillator alignment be sure I.F. circuits are correctly aligned for band pass characteristic and trap 
settings. 

5. During oscillator alignment, it is necessary to set the fine tuning control so that the tooth on the fine tuning corn points 
downward. On the 470712 tuner the flat of the fine tuning shaft should point downward with respect to the bottom of the 
chassis. 

MARKER 
SIGNAL 

GENERATOR 
FREQUENCY 

SWEEP 
GENERATOR 
FREQUENCY 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
 OR 
SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

Be sure that fine tuning control hou 
been properly positioned (tooth on the 
cam pointing down) 

NOTE 

NOTE: Before making the following adjustment, 
advance the vertical gain control on the scope in 
order to magnify the sound trap portion of the re-
sponse curve. 

Channel 
012 

During this step and thru-out all suc -
ceeding steps it is necessary to: 

Then, use a non-metallic screwdriver to adjust 
channel 012 oscillator slug (accessible thru hole 

Center 1. Keep output of sweep generator at a 
Adjust 
Slug 

on front of r-f tuner unit)and shift response curve 
so that sound carrier marker is located at the 

•209.75 MC. 
••205.25 MC. 

Frequency 
207 MC. 
10 MC. 

level that does not allow the reading 
on a VTVM to exceed minus 1 volt 
when connected across video detector 

A-12 position indicated below. 

Now reduce gain control setting of scope to re-

Sweep load at minimum sweep width, 

2. Keep output of standard signal gen- 
erator at a level that provides a 
readable marker but does not distort 
the curve that is being observed on 
the scope. 

store pattern to normal amplitude and observe 
position of picture carrier marker. This marker 
should appear on the high frequency side of the 
characteristic curve. The amplitude of the pic-
turc carrier should be between 60 and 70% down 
from peak response. 

•215.75 MC. Channel 013 Set Channel Selector to 013 Adjust the r-f sweep generator and marker generator for op-

"211.25 MC. 213 MC. (See note above) eration on other television channels; set marker generator to 

•203 .75 MC . 

••199.25 MC . 

Channel 11 
201 0 MC. 

Set Channel Selector to 011 
(See note obove)  

sound carrier frequency. After setting Channel Selector to cor-
responding channel, adjust oscillator slug thru hole on front of 
r-f tuner unit. (A-2 .to A-13) 

•197.75 MC. 
••193 .25 MC . 

Channel 010 
195 MC. 

Set Channel Selector to 010 
(See note above) 

This permits response curve to be shifted so that sound carrier 
marker will appear at the position indicated below. 

•191.75 MC. Channel 09 Set Channel Selector to 09 

*"187.25 MC. 189 MC. (See note above) 

'185.75 MC. Channel 08 Set Channel Selector to 08 _ 4.--

••181.25 MC. 183 MC. (See note above) 60 TO 
•179.75 MC. Channel 07 Set Channel Selector to 07 70% 

••175.25 MC. 177 MC. (See note above) 

• 87.75 MC. Channel 06 Set Channel Selector to 06 45.75 MC. 
•• 83.25 MC. 85 MC. (See note above) SOUND I. F. 
• 81.75 MC. Channel 05 Set Channel Selector to 05 

•" 77.25 MC. 79 MC. (See note above) 
41.25 MC. 

• 71.75 MC. Channel 04 Set Channel Selector to 04 
*" 67.25 MC. 69 MC. (See note above) 

• 65.75 MC. Channel 03 Set Channel Selector to 03 
TYPICAL OVERALL RESPONSE CURVE 

*• 61.25 MC. 63 MC. (See note above) NOTE: Make sure that cam on fine tuning control shaft re-

* 59.75 MC. Channel 02 Set Channel Selector to 02 mains properly positioned during this step (tooth on the cam 

•• 55.25 MC. 57 MC. (See note above) pointing downward). 

NOTE: If an unsatisfactory overall response is obtained for a particular channel, observe R-F amp. and Mixer 
response curve for that channel (as described in R-F Amp. and Mixer Alignment Table). If characteristic curve 
does not conform reasonably well within the typical curve shown in F;gure 6 , then do the following things: 

1. Check method of connecting scope, voltmeter and generator leads to eliminate possible distortion of 
observed response, or: 

2. Attempt to obtain a better compromise for R.F. response on all channels by realigning R-F Amp. and 
Mixer circuits, or: 

3. Try replacing Antenna, R-F and Oscillator coils for the particular channel. 

•Sound Carrier Marker 
"Picture Carrier Marker 

TO 
STWEIT 

pLoATIND 

FLOAT'« MELD 

UNA TUNES 
LOCATED •SOVS 
TOI SUAI TUNES 
Ohl CHASM/ 11011.0 

ONO NO leS•07, 

TO 
SWEEP 

SE NE K AT011 

CONNECT IN 
PLACE OP V.T.V.11. 
OIES NEEDED. 

TO SIT CHASSIS IN TONS POSITION INSERT A 
SLOG« or WOOD « TWEE.. THE HIND VOLTA'S CASI 
ASO TIC 1•051! SENCK 

Figure 8. CONNECTIONS FOR I.F. ALIGNMENT 
SOUND ALIGNMENT 

(A) USING 4.5 mc UNMODULATED SIGNAL GENERATOR 

1) Short pin 41 of V-3 Chassis with short jumper wire. 

2) Keep output of signal generator low so as to pro-

vide a sharp meter indication with adjustment of 

transformers. 

(B) USING TRANSMITTED TV AIR SIGNAL 

1) Connect antenna and tune to a good on the air TV 

station. 

2) Adjust fine tuning control for best picture. 

3) Adjust antenna coupling for moderate signal so as to 
provide a sharp meter indication with adjustment of 

transformers. 

4) Meter reading may pulsate due to changes in signal 

strength; do not confuse with a peak adjustment. 

STEP 
SIGNAL GENERATOR INPUT MEASURING 

INSTRUMENT ADJUST PROCEDURE 
CONNECTION FREQUENCY 

1 

Marker Gen. through 
.01 MF to Pin 7 of 
V-4 low side to 
chassis. 

Connect antenna and 
tune in a good trans- 
mined TV. signal 
(any channel) 

4.5 MC 
(Unmodulated) 

A good on the air 
TV. channel 

Conntec D.C. V.T.V.M. 
(negative scale) 
through 10K Resister 
to Junction of C-30, 
R-35, R-36 - low side 
to chassis. 

T-5 
Top 
or 

Bottom 

T-6 
Top and 
Bottom 

Peak for maximum voltage. 
Adjust output of signal 
generator to produce about a 
one volt D.C. rise on meter 
(1 volt above noise* voltage) 

If T.V. signal is used 
adjust ant, coupling to 
receiver to produce about the 
some voltage rise. 

2 Same as 
above. 

Same as 
above, 

Connect V.T.V.M. 
through 10K 
Resistor to 
Junction of R-44, 
C-34 - low side 
to chassis, 

T-7 
Top and 
Bottom 
(Dis. 
crimi. 

noter on 
top) 

A) Detone Discriminator 
secondary T-7 for maxi-
mum negative meter 
reading. 

B) Adjust primary T-7 for 
maximum negative meter 
reading. 

C) Readjust Discriminator 
secondary (towards original 
setting) for zero D.C. read-
ing on V.T.V.M. 

0) Check Audio, if distorted 
repeat steps A - C. 

• The noise voltage is measured under no signal conditions (antenna terminals shor ed directly at tuner by means 
of a short jumper wire; or disconnect 4.5 MC. generator if procedure (A) above is followed.) 

4.5 MC VIDEO TRAP ALIGNMENT (L-12) 

1. Connect crystal controlled 4.5 mc. signal generator through a . 01 mf. condenser to the grid of the video ampli-
fier tube (Pin 1 of V-5, 6CB6) low side to chassis. 

2. Set contrast control for maximum contrast (fully clockwise). 
3. Connect a V.T.V.M. (D.C. scale) through an R. F. probe to the cathode of the picture tube ( Pin 11, yellow lead) 

low side to chassis. 
4. Adjust the 4.5 mc. trap L-12 for minimum reading on the V.T.V.M. 

If a crystal controlled generator is not available the video trop can be adjusted in the field by setting the fine tun-
ing control for maximum 4.5 mc. in picture and adjusting the 4.5 mc. trap (L-12) until this 4.5 mc. beat note is re-
duced. Be sure that video ringing is not introduced from this adjustment since this indicates the trap was aligned at 
too low a frequency. 

ALIGNMENT (UHF TUNER) 

The alignment of the tuner is factory set and will actually not require any additional adjustments other than to 
compensate for differences in 6.16 oscillator tubes. Because of this fact, the only adiustrrient to be mode in Ilse field 
is trimmer C-7 which is located next to the 6_16 oscillator tube. 2-
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CHASSIS 120179-B, 120203-B, 120204-B. 120205-B 

This trimmer is normally set at the factory to track the highest U. H.F. channel (83). This must be done with o 
U. H.F. sweep and marker generator. In the field however, this equipment is not readily available and C-7 should 
therefore be used to track the highest U. H.F. channel received in the area. It is usually best to try a few 6J6 tubes 
until one is found which more nearly resembles the original, thus requiring only a slight adjustment of C-7. 

In the event T-A has been tampered with or replaced, it should be adjusted for best results on all U.H.F. channels 
received in the area. This I.F. sometimes normally has only a slight effect on the pictur or sound. 

Before doing any work on this U.H.F. tuner, whether in the field or shop, be sure that the V. H.F. I.F. and R.F. 
circuits have been properly set up, (this can be checked by viewing on on the air V. H.F. channel or by instruments). 

CHASSIS 

120204-6,120205 -8 

V-24 
TELEVISION TUBE 

2 TRP4 

THESE THREE TUBES 
ARE INTERCHANGEABLE 

7  BUT DUE TO POSSIBLE 
• v-25 I VARIATIONS IN INTER-

6J610SC & ELECTRODE CAPACITIES, 
MIXER SEVERAL TUBES MAY 

HAVE TO BE TRIED 
FOR BEST RESULTS 
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IDEO IF 
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POSITION OF 
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RECT  

CORD 
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SWITCH 

V-24 

TELEVISION TUBE 
27R FI 

I INDICATES GAPS BETWEEN PINS I NB (OR 9) ON 
MINIATURE SOCEETS. THIS SHOULD ASSIST 
YOU IN INSERTING THESE TUBES WHERE A 
SOCKET IS OBSTRUCTED FROM VIEW. 

v- I V-2 
151 2ND 
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L V 
RECT 

POSITION OF 
5U4G RECTIFIERS 

IN CHASSIS 
120203-9 L V 
120204-B RECT 

POWER 
TRANSFORMER 

é  IZWEDEINA 
OR UHF- VHF 

TO OUTSIDE ANTENNA I, 
UHF ANTENNA USED 
IF USED. 

NOTE THE RF AMP TUBE PRESENTLY USED IS • SEW 7. IN THE FUTURE A 6607, 

6807A OR A 6827 MAY BE USED. THESE THREE TUBES ARE INTERCHANGEABLE, 
BUT DUE TO POSSIBLE VARIATIONS IN 1NTERELECTRODE CAPACITIES, SEVERAL 
TUBES NAY HAVE TO BE TRIED FOR BEST RESULTS. 
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Figure 11. TUBE LOCATIONS DIAGRAM FOR CHASSIS 120179-B, 120203-B, 120204-B, 12020S-B 

TUBE TROUBLE ANALYSIS CHART FOR CHASSIS 120179-B 120203-B, 120204-13,120205-B 

SYMPTOM CHECK 

Weak or no sound nor video (picture), raster normal - UHF only V-25, D-1, D-2 • 
Weak or no sound nor video (picture), roster normal - UHF and or VHF V-22, V-23, V-1, V-2, V-3, V-4 • 
Weak or no sound - Video and raster normal  UHF and or VHF V-6, V-7, V-8, V-9, V-10 
Weak or no video - Sound and raster normal  UHF and or VHF V-5, V-24 
Poor or no horizontal nor vertical sync - sound and 
video normal (contrast control makes video darker 
or lighter)   UHF and or VHF 

V-11, V-17 

Poor or no horizontal nor vertical sync - Video weak 
or distorted, raster normal - sound may or may not be 
normal  UHF and or VHF 

V-22, V-23, V-1, V-2, V-3, V-4 

Poor or no horizontal sync - raster normal and sound 
normal (picture locks in vertically)   UHF and or VHF V-11, V-12, V-13, V-17 
Poor or no vertical sync - raster normal and sound 
normal (picture locks in horizontally)   UHF and or VHF V-11, V-17, V-18 
Horizontal line (no vertical sweep) - sound normal - UHF and or VHF V-18, V-19 
Insufficient horizontal size, sound & video normal - UHF and or VHF V-14, V-16, V-20, V-21 V-26** 
Insufficient vertical size, or white horizontal 
bar in picture, horizontal size OK UHF and or VHF V-19 
No sound, no raster - tubes lit   UHF and or VHF Fuse, V-20, V-21 
No sound, no raster - tubes not lit —  UHF and or VHF Plug connection in wall socket, 

ON-OFF switch, line cord. 

By raster we mean the illuminated scanning lines. 

Another very common fault is a shorted or open circuit antenna connection to set. 

** Some 120179-B chassis used two 6AX4GT tubes (V-16, V-26) instead of one 6AU4G (V-16). 

12 7/16-

2 yatitenore 

DIAL uoRn 
YEASURENIENTS 
AND ASSEMBLY 

1 1/2 1W. Sleeving - 1/14" Long of Inserted on lance before wrapping 
dial cord one turn around lance. 

ANT. INPUT 
LIAL.300.11 

ABC 

+270V.0  

+160V. 0  

6.3 V. 

C-8 

BREEN 

1 3/14 Turns 

1, 5 c ..1. 

L24 «. 

ICI "" 
•-464--w—• 

orC-2 

L-5 9404155 

3-6 
960435 

C-11 TO C-10 PT NOS. 140407 

Lance STEP 1 

STEP 2 

3 Turns 

3 Turne 

Start 

Pull Counter 
Clockwise 
Position 

Start 

Figure 10. DIAL CORD STRINGING 

1 3/14 Turns 

TURRET SWITCH SETTING SELECTS 

COILS FOR CHANNEL DESIRED 

1/2 V-22 
6607 

} 
SEE 
NOTE 
BELOW 

TUNER PART NO. 470696 

1940634 
C-S 

TO.5- 5 

 • ol Soon TUNERS 

LL1.11111:19.0 7 I • . L.-1.2J.   000 i/rcenisn i.e,D. 0 Tr.  PISO C •  II 

'OSCILLATOR 

1 1/2 V-23 
I !WO 

C-111 

194013 
1000 1! 

STEP 3 

3 Turns 

Start. 

1 3/4 T„ne Finieh 

ARE 1.10uNTED ON ININWIDUAL 
CIAAPENEL STRIPS ow tuft«, 
SIOTOI POINTS ARE Nu CCCCC 

THE ORDER or TNEee CCCCC CTIvE 

LOCATION IRON TIN REAR on 
Of TNE TUNER. 

3- AL/ RESISTANCE YALU. •RE 

IN OMNI ANC CAP., TRUCE VALUES 
ASS . IMF UNLESS OTNERNISE 

INDICATED. 

L1 Il EN L-13 1/2 V-22 
! c-ºa 18J6 

47 
-.1 

960654 
C-6 -.-
0.0-3 

R-9 

TEST POINT 

A2- A13 

900138.E 
C-23 

R- I1 
oç IS 

MECHANICAL PARTS CAN BE ORDERED BY NAMING 

PARTS FUNCTION AND NOTING THE TUNER PT. NO. 

NOTE THE CF AVIP TAME PRESENTLY USED IS 11 4007. IN TIM FUTURE • ROOT, 1311107A OR A 8827 MAY 
SE USED,   TUBES ARE IIITERCKAPOSEASLE. SOT DUE TO POSSIBLE VARIATIONS IN 

EEEEEE ECTROOE CAPACITIES. SEVERAL TUBES MAY RAVE TO SE TRIED FOR MENT RESULTS 

940635 
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1 OUTPUT 

.1. 

SCHEMATIC PART NO. 9 50219 

Figure 12. SCHEMATIC DIAGRAM OF TURRET TYPE TUNER USED ON VHF CHASSIS 120204-B, 120205-B 
REPAIR OF VHF TUNER 

The majority of tuner troebles which are not due to defective tubes con usually be detected by a physical examina-
tion of the tuner ( turret removed), such as burnt resistors, broken ports, bent or dirty contact fingers, cold solder ¡ oints, 
broken socket pins, etc. 

If the tuner checks out physically it should then be checked according to the following trouble shooting chart. 

It should always be borne in mind that a burnt resistor is usually the result of a shorted condenser or tube. 

The part numbers of items which are not generally commercially available are given on the tuner schematic. When 
replacing ports, leads should be kept as short as possible and components replaced in the same position as the 
original parts. 

More detailed general information on turret tuner repairs can be found in Service Note titled " Emerson Turret Type 
Tuner #470651" released April 1, 1951. 

TUNER TROUBLE SHOOTING CHART 

Measurements taken under same conditions as listed To take measurements from 61307 socket, 
remove 6BQ7 tube but leave 6J6 tube in its socket, likewise when taking measurements from the 6.16 socket leave 
6B07 tube in its socket. 

V-22 

6BQ7 
or 

613Q7A 
or 

6BZ7 

PIN NO. 
NORMAL READINGS POSSIBLE TROUBLES 

IF READINGS NOT NORMAL VOLTAGE RESISTANCE 

Pin 1 OV. INF. (C-9, 3.3 rnnd) shorted 

Pen 2 -.27V 1.4 meg (R-2, 15K) or ( R- I, 47K) open or shorted 

Pin 3 OV 0  Cold soldar ¡oint 

Pin 6 +270V. 20K (C-5) trimmer shorted, (C-18. C-13) shorted, (L-9)op•n, ( R-8, / 70 ohm) open or shorted 

Pin 7 158V. 260 K (R•3, 330 K),(R-4, 180 K) w ( R-5, 100 K) open or shorted, (C•15, 1000 rinn() shorted 

P'" 8 
OV. INF. (C-9,3.3 torn() shorted 

Pin 9 OV. 0" Cold solder ¡ oint 
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ROUBLÉ 5110U I INir CHAR f fur* IUNtRi 

V-23 

6 J 6 

PIN NO. 
NORMAL READINGS POSSIBLE TROUBL ES 

IF READINGS NOT NORMAL VOL TAGE RESISTANCE 

Pin I 160V. 17K (R-6, 4700 oboe) open or shorted, (C-12, 1000 nm(), ( C-16, 10 rnmf) or C-17, 5 mmf) shorted 

Pin 2 +160V. 30K (L•13) open, (C-21, 1000 nunf), ( C-22, 6.8 rrunf) or (C-23, 1000 nunf) shorted, ( R-11, 15 K) 

open or shorted 

Pin $ 0V. 230K 

Pin 6 OV. 10 K (C•16, 10 WAF) shorted 

Pin 7 OV. 0 ''' Cold solder loint 

T••1 

Paint 

— 1 V. to 
— 4 V. 210K Oscillator injection volute. vori•• between channels ( low frequency channels have 

higher injsiction voltage obout -4 v.) 

GENERAL TROUBLE SHOOTING INFORMATION 
(UHF TUNER) 

Since the operation of this tuner is dependent 
almost entirely on its mechanical configuration, 
all component ports whether lumped constants or 
transmission line sections, have been manufactur-
ed and mounted os rigid as possible. If it is neces-
sary to replace a component, the exact replace-
ment part should be used. Be sure it is mounted in 
the same position using the some lead lengths as 
the origina(. This is very important since at UHF 
frequencies a small piece of wire has an appre-
ciable inductance. Stray capacitances between 
components and chassis also tend to effect the 
circuit's operation to a marked degree. 

Due to the simplicity of design and manufac-
ture of this tuner, little trouble is to be expected. 
In the event that this tuner becomes defective in 
any way, the trouble shooting chart in this note 
can be used to good advantage. 

If the crystal D-2 is open or shorted, or the os-
cillator is inoperative, there will be no bias de-
veloped across R-2. If replacing D-2 does not 
rectify this condition, then it can be assumed 
that the oscillator is not functioning. 

U 71.F TUNER PART NO. 4 70713 SCHEMATIC PART NO. 950245 

Be sure that the harmonic generator coupling Figure 13 — SCHEMATIC DIAGRAM UHF TUNER 470713 
loop (L-7) is not touching the shield. A voltage 
and resistance check of the 6.16 oscillator circuit should soon locate the trouble. 

If the correct bias is measured across the resistor R-2 and the set still operates poorly on UHF, then it can be assumed 
that the mixer crystal D-1 is defective in sr..me way. This can easily be determined by lifting R-1 off chassis and insert-
ing a D.C. milliameter between it and chassis. In the event that the current readings are abnormally low or high, a new 
crystal known to be good should be inserted (see trouble shooting chart). If it is desired to localize the difficulty further, 
C-4 and, or C-5 can be disconnected. When soldering near crystals, be sure to use a small tipped, low wattage iron, 
placing the pliers between the crystal and the connection so as to absorb the heat thus protecting the crystal. This is im-
portant, since excessive heat can easily damage it. 

Do not attempt to repair or adjust this tuner by adjusting aoy of the coupling loops or by moving various components. 
The only adjustment that can be made in the field is C-7 to compensate for a change in interelectrode capacities when 
a new 6J6 is used The proper procedure for this is shown under alignment 

Components which are not a part of the R . F . or oscillator tuned circuits such os feed thru condensers, B plus resistors, 
T-A, etc., can usually be replaced with little difficulty providing the above precautions are observed. 

NOTE: In the event that this tuner needs an overall alignment or service of parts, the defective tuner should be returned 
for repairs through your Emerson distributor. 

REPLACEMENT OF TUNERS (UHF - VHF CHASSIS) 

If it becomes necessary to return a UHF tuner to your distributor for repair or replacement, remove and retain the ex-
tension shaft and pulley. When returning the VHF tuner, remove and retain the VHF-UHF switch and the front plate which 
consists of a pulley and gear combination. This is important since replacement tuners will not come equipped with the 
above devices. 

Linde. ,,o conditions are both the VHF and UHF tuners to he returned res n unit Before returning for replacement or re-
pair, an honest effort should be made to eepair the unit since all special arid major parts will be available through your 
Fmercnn distributor. 

Component 

Variations 
Low to High 
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— I 
P0551816 TROUBLE 

(If voltage reodéngs no, normal) 

6.16 
6. 
F'lament 
R-3 

.160V. 
O3V. A.C. 
-20V. to - 3V. 

C- I0, C.I5, C.II shorted, the V.H.F..0 H.F. switch 
L.1 I *pen, C.14, C.13 shorted 
5.3 open, C.I2 shorted, L-10 open oe shorted 

D-2 
Harmonic 
(Sen. Crystol 

R.2 .1.5V. to • 2.6V. Crystol defective, C.6 shorted 
Voltage polarity depends upon crystal polarity 
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Current ehru 
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Figure 14. SCHEMATIC DIAGRAM OF VHF TUNER 470712 USED ON UHF-VHF 

CHASSIS 120179-B, 120203-B 
REPAIR OF TUNER 

The majority of tuner troubles which are not due to defective tubes can usually be detected by a physical examina-
tion of the tuner ( turret removed), such as burnt resistors, broken parts, bent or dirty contact fingers, cold solder ¡ oints, 
broken socket pins, etc. 

If the tuner checks out physically it should then be checked according to the following trouble shooting chart. 
It should always be borne in mind that o burnt tuner resistor is usually the result of a shorted condenser or tube. 
The part numbers of items which ore not generally commercially available are given on the tuner schematic. When 

replacing parts, leads should be kept as short as possible and components replaced in the some position as the 
original parts. 

TUNER TROUBLE SHOOTING CHART 

Measurements token under some conditions as listed To take measurements from 6BK7 socket, 
remove 6BK7 tube but leave 6J6 tube in its socket, likewise when taking measurements from the 6J6 socket leave 
6BK7 tube in its socket. VHF tuner switched to any channel except UHF pos ition. 

V-22 

6BK7 
car 

6BQ7 
or 

6BQ7A 
or 

6BZ7 

PIN HO. 
NORMAL READINGS POSSIBLE TROUBLES 

IF READINGS NOT NORMAL VOLTAGE RESISTANCE 

Pin I 105V 2 meg. (C.9, 3.3 nwn1) shorted 

Pin 2 —.4V. 1.6 meg. 

0 ".." — Cold 

(R-2, 15K) or ( R-1, 47K) open or skorted 

Pin 3 OV. solder ¡ oint 

Pin 6 +270V. 24K (C-5) trimmer •horted, ( C-18, C-13) shorted, ( 1.+9)op•n, ( R•8, 470 ohm) open or shorted 

in 7 142V. 1.6 meg. (R-3, 330 K),(R-4, 180 K) or ( R-5, 100 K) open or shorted, ( C-15, 1000 fornI) shorted 

Pin 8 +142V.. 1-6 meg. (C-9, 3.3 nenf) shorted 

Pin 9 OV, 0^ Cold soldier ¡ oint 

- V 23 

616 

PIN NO.  
NORMAL READINGS POSSIBLE TROUBLES 

IF READINGS NOT NORMAL VOLTAGE RESISTANCE 

Pin 1 +160V. 17K (R-6, 4700 ohm) open or shorted, ( C-12, 1000 nwnf), (C-16, 10 mot() or f:C•17, 5 mml) shorted 

Pin 2 +160V. 25K (L-13) open, (C-21, 1000 mm1), ( C-22, 6.8 mm1) or ( C-23, 1000 mmf) shorted, ( R•11, 15 K) 

open or shorted 

Pin 5 OV, 200 K 

Pin a ov. 10 K (C-16, 10 MMF) shorted 

Pin 7 OV. 0 *". Cold *Md.,. toint 

Toit 

Pelnt 

— .5V. to 
— 3.5V. 

180 K (:)siliator oniaction voltage notion bier...son thonn•l• ( low fr•quency chi:tones hues 

higher in¡•ction voltoge about -4 Y.) G-
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CHASSIS 120179-B, 120203-B, 120204-B, 120205-B 
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Figure 16. UNDERSIDE VIEW OF CHASSIS. 120179-B & 120205-B 

NOTE: UNDERSIDE VIEW OF CHASSIS 120203-B & 120204-B THE SAME AS ABOVE 

EXCEPT FOR LOCATIONS OF 5U4G RECTIFIER TUBES 

R-103 
VERTICAL 
SU( 

CONTROL 

R-107 
VE ST IC AL 
LMEARITT 
CONTROL 

PRODUCTION CHANGES 

In the course of production various changes were incorporated in the order shown below. Changes as listed 
under a particular letter also include changes as listed under all previous letters unless otherwise noted. All 

changes released after this note is printed will be sent out to our distributors in the form of field service 
bulletins. These should be kept together with the service note for future reference. By utilizing this informa-
tion the schematic con be easily modified to correspond to a chassis of any triangle code. 

The wattage of resistors R-108 (470 ohms) and R-110 (33,000 ohm) have increased from 1/2 watt to 1 watt to 
prevent these resistors from overloading at extreme settings of the vertical size and linearity controls. Chassis 

incorporating this change are coded as follows. 
120179-B A 120203-B, 120204-B, 120205-B - Initial Production 

2. For standardization purposes the two 6AX4GT damper tubes (V-16, v-26) have been replaced with a single 6AU4GT 

damper tube V-1 6). Chassis incorporating this change are coded as follows. 
120179-B 120203-B, 120204-B, 120205-B - Initial Production 

3. Due to component variations it was found necessary to change R-74 from 330K to 390K 1/2 watt in order to elimi-

nate an overdrive bar that has developed (whit,: vertical line in raster). 
At the same time a 100mmf 4kv. condenser (pt. No. 928114) was added between terminals 4 and 8 of the horizontal 

output transformer to increase width for low tine voltage operation. Chassis incorporating these changes are coded 

as follows. 
120179-B 120203-B, 120204-B - Initial Production 120205-B A\ 

NOTE: Triangle  A  on the 120205-d chassis signifies the use of a 27RP4 picture tube instead of a 27EP4. Since 
the 27RP4 has an acquodag coating it forms it's own Hi-voltage filter condenser and as a result C;61 (500 mmf, 
30kv.) and R-84 ( 100K, 1 watt) are omitted. The 27RP4 is used on the 120203-d and 120204-d chassis. 

4. C-38 .0047 mf condenser has been increased from 400 to 600 volts to reduce the possibility of failure in the event 

the set is operated with the speaker disconnected. Chassis incorporating this change are coded as follows. 
120203-B A 120204-B   

5. R-105 has been changed from 1 meg to i. meg to center the range of the vertical size control. Chassis incorporat-
ing this cha;açare coded as follows. 
120203-3   120204-B 

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS 

The voltage and resistance measurements listed were token on chassis 120205-B, coded with a triangle. A 
Due to component variations, voltage and resistance readings may vary slightly from those given here. Slight variations may also be 

noticed if chassis is not coded as mentioned above. Slight variations may be noticed on chassis 120179-B, 120203-B & 120204-B due 
to difference in coding for same triangle change, 

The deflection yoke and high voltage circuits were connected to take the following readings and waveshopes. 

1. Antenna disconnected and antenna terminals shorted on tuner and connected to chassis (use short leads). 

2. Line voltage 117 volts (Disconnect power for resistance readings). 

3. 3 volt bias battery connected to A.G.C. circuit, positive terminal to chassis, negative terminal to junction of R-10, C-8, R-16 BIAS BATTERY 
USED FOR VOLTAGE READINGS ONLY. 

4. All controls in position for normal picture. (Varied when it directly effects reading). 

5. All measurements taken with a vacuum tube voltmeter and ohmmeter. 

6. All readings listed in tables were taken between points shown and chassis. 

7. Resistance readings are given in ohms unless otherwise noted. 

8. N.C. denotes no connection. 
VOLTAGE READINGS 

SYMBOL 
TUBE PIN NUMBERS 

PIN 1 PIN 2 PIN 3 P IN 4 P IN S PIN 6 PIN 7 PIN 8 PIN 9 

17.1 M. 6M.A.C. OV. I5M. 1511V. OV. 

V.2 ....1V. OV. 158V. I58V. OV. 
V.3 OV. 2.IV. 6.3V. A.C. OV. 160V. 160V. OV. 

V.4 OV. 'IM. 6.3V. A.C. OV. ,..25V. OV. q...1V. 

V•5 1.6V. OV.I• 2.7V. 4.3V. A.C. OV. 270V. 160V. OV... 3.7V. 

V.11 OV. CIV. 6.3V. A.C. 157V. 155V. 2.2V. 

V.7 L..2V. OV. OV. 6.3V. A.C. I57V. 37V. OV. 
V•11 OV. OV. 6.3V. A.C. OV. 

' v-t OV. CIV. 6.3V. A.C. -..25V. ....23V. 92V. 

V•10 6.3V. A.C. 233V. 243V. CIV. OV. UV. 
V.11 68V. ...25V. OV. 4.3V. A.C. 46.3V. A.C. 311V. 9,9V. CIV. OV. 

V•I3 OV. OV. 150V. •C/V. IIV. 6.3V. A.C. 

V.13 3 Approu..21/. I83V. 6.3V. ..7.5V.te 9.4V, 130V. 6.3V. 6.3V. A.C. OV. 

V•I4 OV. 16.5V. -.21V. 6.3V. A.C. 170V. 

V•15 DO NOT MEASURE 

V•16 DO NOT MEASURE 273V. 6AU4 TUBE USED 

V•17 
160V. FrInpe 
Comp. Off 

'.AW. 12V.. 37V. • CIV. OV. %.6V. .44V. CIV. 6.3V. A.C. 

V.18 OV. 88V. 3.0V. 441/. i. -30V. 90V. IA 125V. 3.0V. 6.3V. A.C. OV. 

V•19 OV. 2S0V. to 275V. 250V.. 275V. .1.3V. le ••2.4V. 6.3V. A.C. 24V. te 40V. 

V.20 290V. 380V. A.C. 280V. A.C. 390V. 

V•21 290V. 280V. A.C. 280V. A.C. 290V. 

V•24 
PIN I PIN 2 PIN 10 PIN 11 PIN 12 

OV. OV. 550V. 0 to 150V. 6.3V. A.C. 

RESISTANCE READINGS 

• Ve•ie• Dependinp of Sftley Pickup. 

Vel..• •64 Vecle• 1.10. 

SYMBOL 
TUBE PIN NUMBERS 

PIN I PIN 1 PIN 3 PIN 4 PIN 3 PIN 6 PIN 7 PIN I PIN 1 

1.1 
- V.2 

1 MEG. 
I MEG. 
0 
.02 

I MEG. 

1.05 MNEEGG.. 
47K 

10 MEG. 

N.C. 

•43K 

47 
47 
180 

I MEG. 

CONTRAST 
0 . 1.3K 

.02 
0 

•121S__ • I3K 0 
0 : •1311 •13K 

  V-3 
V-4 

.02 0 •13K •I3K 0 
4.7K 

CONTRAST 

0 m I.5K 
267 

1013K 

 .6 0 IBC« 0 

V.5 .02 0 .231( •13K 

•130 V..1;: 
V.7 

  V.9 

VIO 

1.11 

0 
-0--  

•'•11*3K 
0 

10010 -. 6 
.  
.*1- r---1606 /-- 

8.6K 
0 

O o .c.2 1.3111EG. .5 MEG. 233E 

.0d •16.5K •16.31( 470E  
V. CONTROL 

0 470 

I4.7K 9 .02 .011 S.* 2.3 MEG ' 0 
1.12 22K _ 

3.4 MEG. 

2440 KOK 0 _A. 

410E 

tim____ 
1.3E 

330K 

.G2 

4.7K 43 

V.I3 

V.14 

•371( 

0 

1.31 
NORIZ. HOLD 
CONTROL 
1061.140K 

0 

N.C. 100 •22K 47610 I00 .02 •221( 
PLATE CAP OF 

IC06 
•30F 

6AU4GT 
USED 

- - 

V- IS enita AND 7 INFINITE...PLATE_ .30K 

V- IS 

V- IS 

V.111 

V•I9 

Ye 

V.21 

•32K 

163K 

N.C. 

2.2 MEG 

•3211 

FRINGE 

COMPENSATOR 
OFF IRK 

N.C. 

0 

VERT. HOLD 
CONTROL 
820 m 1.6E 

•I1K N .C. .05 0 I 

0 

VERT. SIZECONTROL 

1.3 MEG. m 

3.2 MEG. 

2.1 MEG. 470E FILAMENT 

100K 

N.C. 

N.C. 

N.C. 

I63K 

0 

•I4K 

'14K 

2.31 2.21 .03 0 

•14.20 

N.C. 

14.30 

12____. 

15 

2.511EG. N.C. .02 

VERT. LIN. 

CONTROL 
470 O. 

5.410 

______LII C. 
6.5 

15 N.C. •I4K 
IS N.C. • UK 

V.24 

PIN I PIN 2 PIN 10 PIN TI PIN 12 

0 o 620E 

OR 

CONTROL 

22011 m 240E 
22011 

.03 

• V•••81•80•61616•66 - INN •••II »Ng ode. 641..4 

©John F. Rider 



To °NT$« 
TO RUM« TOT /1/IT ON 
ADO AMT, UNT-VNT ANT 
1P ANON IP UNO 

• • 
• \ • 

T5-I 

RUILT-IN 
TV ANTENNA 

1121EIL 
I- DISCONNECT WALT Hy   IF AN   ANTENNA FS, uStD,IsPADE 

LUGS I AND t I. 

2- If ONLY ONE ALTER. LEAD- 111 IS USED FOR NOTO URI ANO VI« 
RECEPTION CONNECT TRIE LEADS AAAAA 0 3 ANO • TO TITE TERIAINALS A -A 
CUNT) AND THE ANT LEAD-IN TO TNE TERMINALS A- A ( VNT)ON ANT STRIP TS-I. I  S:ne e  

p- IT SEPARATE LOW ANOINT, ANT. LLAD.IN'S ARE USED DISCONNECT LEADS V-6 
YARDED 3 AND • AND CONNECT TITE LEAD- INN TO THEIR RESPECTIVE 
TERMINALS e- A'CLINT I AND 11-•(vm1)014 ANT STRIP TS- 1. I 6AU6 

UHF TUNER 
PART NO 470713 ONE - 00F SWITCH 

5/4005 IN VAT 
POSIT ION 

V-25 FR..0-;-1 
6J6 

I/2 FREI) 80 
OSCILLATOR 

100 IF 

TO TEST POINT 
ON VHF TUNER 

COAX CABLE 

L. 

Noe PASS FILTER 

L-5 

+160V. 

R-52 ,C-22 R-3 
TO JUNCTION 

- • • • -1 470 1000MNIF 

VHF TUNER - - -"-
PART NO 470712 -CHASSIS 120179 8,203-9 

PART NO 470696 -CHASSIS 120204 8,205 El 

IT., , 5000 

MMF 1 1/ 2 
IV- 23 
16.18 

I V-22 68K7 RE, 
• 

oR68117 
o V-23 6J6 °SC.& 

MIXER 

r.1. e AGC 

L. 

R-
470 

+140V. +275V 

SEE MOTE ON TUNER 
PAGES 15 ANO IT. 

ADJACENT SOUND 
SOUND [MINOR 
TRAP TR•P 

0-2 
470 

RF * GC 

30v 

7117SC PS 

C PS 

I I.V 

FUSE e 
V-20 V- 2I 

T- II NC 5U4 G 5U4 
nov AC SU' 

E 

L 
• Or- OFF ssnrc» 

100 VOL cownto 

SW- 1 

 0++290e 

C-04 y 
80 7 L - 10 

-11 +  W.+2750. 

11-•• 
1800 

e  + 160 V. 

f- - - - - 

- J 157 VIDEO 
1.F. AMP 

V - 1 
6686 .s v 

+2750 

T-2 

OREES 
I DOT 

L 4 
Se C-4 
00 470 

MAW 

DOVE
 I0 
7 

1886911 2119 
ultimo meal 

• . 

300 01111 ELIM 

UHF TONER, UHF-VHF SWITCH AND HIGH PASS I 
FILTER USED IN CHASSIS 1201799 5120203 -0 I 

_J 
2ND VIDEO 

I.F. AMP 

v-2 
66E16 

C-27 
..T.5000 

_L 
7 
R-33 
220 

57 

NOTE: 

R-54 

C-2t1C129 470 

r _ 

- 5000 \ 

+160v 

BEFORE TAKING MEASUREMENTS SEE ADJOINING PAGE FOR CONDITIONS UNDER WHICH THEY WERE TAKEN. 

58 

Ov 

tee 

158v 

C-10 

., e ee e I_  4" 
lOSO  

MVP C  
NWT 

C.V.1 
22 

-3 

GREEN 
8, DOT 

C - 11 
5000 
111MF 

+160V 

A G C 

SOUND COCIDOS SOUND VOLTAGE 
LIMITER VARIES RITO DISCRIMINATOR VARIES RITA 

V-7 1101 SIGNAL V-8 SIGNAL V-9 
6AU6 noT 6AL5 6AV6 

•UOICI AMPLIFIER 
&AGC CLAMP 

AUDIO 
OUTPUT 

V- I0 
6V6GT 

T J- SEE PAGE 24'4 
INTO ;  .51 9v 

22K 

•8111011111 441141511 

811111111112 
30 c PS 

3RD VIDEO 

F AMP 

V - 3 

6686 lAGO 

c- e+ 
680 - R-15 
MMFT 470 

R-14 
1110 C - 13 

1000 
soFF 

68 

K 

7117 C PS 
V DIE0 S AGC DETECTOR 

V-4 
6AL5 

MIEN I  
DOT 

C-10 
22 

• 

L - 6 

R-
6000 

R-45 
102FIG 

C-34 
R•41 ..r 0622 

mmF 
100 

R-43 

 Wv  
10 MEG 

NO 

R-46 
'MEG. T 

VOLUME 4160V 
CONTROL 

92v 3,35O 

+160V 

R - 10 R.16 

470 

timmagironn 
ro..wesei &Feel 

TOTS CTS / 7875 C •1130V 

+160V 

R-58 R•62 
R-55 2211 •700 

220411W 

C-40 

I 1/2 '01 ty 

1%/-11A 9-  

I2AU7 R. as 100K 
2.2 

MEG. 1/2 V-I18 
I2AU7 

SYNC SE AAAAA OR 
SYNC AMPLIFIER 

WAVE SNAP 
SAME AS V 1 IA 
PIN P 18V 

WOVE SHAPE 
SAME AS V-IIA 
PI P P 36V 

R-90 
22 
MEN. 

P11.01 FRINGE e 

COSIPENSATCSK 

V-27 Swam IN OFFS SW- 2 
POSITION 

[11• 117 VOLTS At 
AC LINE 

(60 CPS 1 

P-3 - 
X-3 

REIHSTORIE INDICATED IN OHMS, NO 1000 011108, 
CAPACITORS INITICATFO IN NICROFARAOS OAP ) 
UNLESS OTNERRHse SPECIFIED. 

("A)(1;) AND (î) DENOTE NoRIE. TEST POINTS. 

'OCAS 

1/2 
V-1713 
I2AU7 
NOISE 

INVERTER 

RF AGC 

C-20 
5000 MMF 

• 1(-1 

lr 

ege 

r o ve., 

T- 5 • 

r.:74 

R-21 

1 REG 10K 
UF ACC 

VIDEO TO STNC 

•  C-44 .0022 cI3Y 

BROWNE 

1-  

2 0211 
:140RIZ I.sAyNUC7. PHAsE.,___ 
INVERTER IS 110R12. y 

PHASE DETECTOR 

• 3 V-I2A V-I213 

oiniumoi 

10 K R-95 R-96 C-73 
221( 8200 .01 

R-114 C-71 
390 1.0022 

7875 c PV 

C-72 
T.0047 

R-97 
/001( 

HIGH VOLTAGE 
RECTIFIER 

V- IS 
183GT 

R-70 

1311 

.112v 

CONTROL 
VOLTAGE 
• 33.1.1,1133 

.001 b. 

1" R-89 R-71 
- 1200 200K 

L-13 

V-I3A V-I3B 
6SN7GT 

HOR12. OSCILLATOR 

I( 
\ C-40 

6.90 
pp HEIGHT or WAVESHAPE 

VARIES WITH SETTING 
OF HORi2 HoLo CONTROL 

+275V. 

VERTICAL 

OSCILLATOR 

NO V-$8A V-1BB 
6SN7GT.,.. TO 

-10v l 

SEE 
PAGE 24 
.1 

+275 V. 
3.0v 

R-99 
2200 

30 C PS 

117 -F 1.. 
.5v 

VERT 
TOLD 
CONTROL 

30 C PS 

+ 275V 

VENT SIZE 
CONTROL 

30 CPS 

//'" 

- 1 
nov 
• -17 

R-103 
2 MEG 

SEE 
PAGE 24 

I/  * 5 
R - 105 
MEG 

L•9 
20 uN 

4. 2750 

C•311 

0047 

001 R-49 R-50 
• 70 50,1 

C4:7 

+ 290V 

VIDEO 
AMPLIFIER 

V-5 
6686 

C-57 R-79 
.001 60 

LU -

SP- I 
0-2 

C-39 
_ 80 

P-2 

elk0  

8 30C P S 787S C.P 

0-23 11-29 C-25 
22K 220K 471M1P 

R-211 L0-30 
5500  470K 

° L-10 047 
7 250 um 

R 27 
20011 - 

BRIG TRESS 
CONTROL 

+160V + 2 5v 

HORIZONTAL 
OUTPUT 

V- I4 
6606 G 

C-58 

R-80 
100 

 1 13'3 III 7875 C PS 

\- SEE PAGE 24.3 

VERT OUTPUT 

i  4 C 70 V- I9 

-I 9 6W6 GT„0, 
2 5 

-I 470 
R-107 
5K 
VERT 

LIN CONTROL 
30 C PS 

- 1-118V 
4 •0_:111. 

- F 

7075 C PS 

V- I6 
6AU4GT 

LLow HOME 
DOT °Aorta 

SEE 
PAGE 

173 

1275V. 

R• 110 

33K 

 MA • 8+ BOOST 580V 

SEE PAGE 24 . 1 
C-80 

T-10 .01 

 II  

C PS 

+ 275 e 

X-4 
'OTT» VIEW 
OF SOCKET 

SCHEMATIC 
DIAGRAM 
CHASSIS A  
120 1 79-B /B\ 
I20203-B 
I20204-B A  
I20205-B /A\ 

*an 

X - I 
BOTTOM VIEW 

OF SOCKET 

PICTURE 
TUBE 

V-24 
27R P4 

OR 
27EP4 

(SEE PAGE 24 NOTE) 

ION TRAP 

M-If ; 1,----- M-2 

CENTERING 18,000 CUSHION 
UNIT VOLTS 

o \ ANTI PIN 

MAGNET 

FOCUSER AND 

HIGH VOLTAGE LEAD 

1.-- SEE PAGE 24 NOTE 

X-6 p-6 
R-83 
10K 

X-5 P-5 

SEE PAGE 24 .2 

P-4 

DEFLECTION YOKE 

ASSEMBLY 

L-16 

40511 
COILS 

L- 17 I 

VENT 

COILS y 

-J
 

.
1141S HASH DUE TO SUPERIMPOSED SCOPE IMAGES IS 
Noloà4i. AND NAY VARY IN AMPLITUDE  PM ON 
TYPE OF PICTURE INFORMATION AND SE TTINS OF 
HORIZONTAL HOLD CONTROL 

I -.bl 391/d Al 3W OS213N 

4•11mlia•Mmelmamm.  



CHASSIS 120179-B, 120203-13, 120204-B, 120205-B 

WAVE SHAPE ANALYSIS CHART 

The waveshapes shown were token on chassis 120205-B coded triangle. A  

Slight peak to peak voltage differences may be noticed on chassis of later triangle codes. 

When taking waveshapes on chassis 120179-B, 120203-B and 120204-B bear in mind that a slight peak to peak variations are pos. 

sible due to differences in chassis coding for the some change. See Production changes for further information. 

The peak to peak voltage given may also vary slightly depending on signal strength and component variations. 

To occurately observe the wave shapes, the relatively high input capacity of an oscilloscope must be reduced so as not to change the operating 
characteristics of the television set. Failure to do this will result in wrong wave shape readings. This is accomplished by using an Emerson low 
capacity probe os outlined previously in the service note for models 686L, 687L, and 696L using chassis 120142-B which was issued at an earlier 

dote. 

1. Connect antenne and tune receiver to channel where best reception has been obtained in the past. 

2. Low end of the probe is connected to CHASSIS and the contrast control is set at MAXIMUM CONTRAST. 

3. The 30 and 7875 C.P.S. oscilloscope sweep settings are used so as to permit the serviceman to observe two cycles of the wave shape. 

NOTE: A wove shape seen in your oscilloscope may be upside down from some wave shape shown here. This will depend on the number of 
stages of amplification in the oscilloscope used. 

5,11301_ PART NO. 

CABINET PARTS LIST - CHASSIS 1 201 79-B, 120203-B, 1 20204.13 & 120205-B 

PART NUMBERS 
DESCRIPTION 

L IST 
PR ICE MODEL 

7488 
MODEL 
748C 

MODEL 
777B 

MODELS 
787A-787B 

MODEL 
796C 

MODEL 
797B 

MODEL MODEL 
797C 7988 

140515 140515 140515 Cabinet - Console - Full Doors - Wok. 272.80 
140579 110579 Cobinet - Console - Moh. 161.00 
1405794 1405794 Cabinet - Console - Bland 161.00 

140559 140559 140559 Cabinet - Console - Full Doors - Mob. 272.80 
1 140559A 

460441 
I40559A 140559A Cabinet - Console - Full Doors - Blond. 272.80 

460141 460441 460441 460441 460441 460141 160/41 Mask 12.90 
520198 520198 520198 520198 520198 520198 520198 520198 Safety Glissa 24.55 
460442 45 460442 4 460442 

411544 
460112 460442 460442 460442 Channel - Glass 50 

411514 411544 411544 411544 411541 
411545 

411541 411511 Glass RetoinirSt 2.40 
411545 411545 411545 

460252 
411545 
460252 

411545 
460252 
460253 

411545 411545 Glass Retaining Strie - (Sides) 2.40 

460252 160252 46032 460252 460252 Control Dos/ 2.45 
Per Set 460253 460253 460253 468253 460253 460253 460253 Control Da« Escutcheon 

587088 587088 587088 587088 587088 587088 587088 587088 Serina - Door 
P 2.45 
er Set 46025213 4602528 4602528 05025213 4402528 Contre' Door -± y 

4602530 4602531) 4602530 4602530 4602530 Control Door Escutcheon - le 
- TITI0120 180120 180120 180120 180120 180120 180120 180120 Speaker - 12 10.30 

560330 50330 560330 Mosonite Bank 2.25 

560356 540356 560356 540356 540356 Masonite Bock 2.25 

411518 411518 411518 Tube Protector Cup 1.05 

411632 411632 411132 111632 411632 Tube Protector Cao 1.05 

620179 620179 620179 Wood Stria - Bock .90 

440042 440042 410042 440042 440042 440042 140042 440042 Rubber Guai* 30 
560271 540271 560271 540271 540271 560271 560271 560271 Mendie Retainer 20 

583206 583206 583206 583206 583206 583206 583206 583206 Lime Cad .80 

460124 460424 460424 440421 Knob - Contrant 1.00 
460123 460423 440423 460123 Knob - Fine Tunino .70 

' 460422 460122 460422 140422 Knob - Off -On-Volume .ag 

160121 460421 460421 460421 Knob - Channel Selector 1.80 
460/25 460425 460125 460425 UHF Dial .50  

.01 565273 565273 565273 565273 Mask - Dial 
450138 450138 150138 450138 Knob - Contrast .30 

450137 450137 450137 450137 Knob - Fine Tuning .30 
450134 450134 450134 450134 Knob Shank - Off -On-Voluone .50 
460262 460262 460262 050262 Knob Fiumi., - Off-On-Volume .35 
450133 150133 450133 450133 i Kn_é_Shonk - Saietter .50 
460261 440261 440261 440261 Knob Flan« - Selector M 
275047 275047 275047 275047 Serina Washer - Kneifs .05 
587012 587012 587012 587012 Sein« Insert .02 
587011 587011 587011 587011 Sprint Insert - 1:4' Shah .01 

565277 565277 L iaht Shield .30 

DESCRIPTION 

C-1 928109 5000 MMF (MIN.) CERAMIC 
C-2 928082 39 MMF CERAMIC 
C-3 926084 6.8 MME CERAMIC 
C-4 928077 1000 MMF ( MIN.) CERAMIC 

CHASSIS 120179-8 5 120203-8 ONLY 
C-5 926077 1000 MMF ( MIN.) CERAMIC 
C-6 928081 470 1414F CERAMIC 
C-7 928077 1000 MMF ( MIN.) CERAMIC 
C-8 922325 .22 MF PAPER MOLDED 
C-9 928077 1000 MMF ( MIN.) CERAMIC 
C-10 928081 470 MMF CERAMIC 
C-11 928109 5000 MMF ( MIN.) CERAMIC 
C-12 928076 680 MMF CERAMIC 
C-13 928077 1000 MMF ( MIN.) CERAMIC 
C-14 928076 680 MMF CERAMIC 
C-15 928012 22 MME CERAMIC 
C-16 928077 1000 MMF ( MIN.) CERAMIC 
C-17 928017 5 MMF CERAMIC 
C-18 928077 1000 MMF ( MIN.) CERAMIC 
C-19 922325 .22 MF PAPER MOLDED 
C-20 928/09 5000 MMF ( MIN.) CERAMIC 
C-21 922554 .047 MF PAPER MOLDED 
C-22 925180 /0 MF ELECTROLYTIC 
C-23 928077 1000 MMF ( MIN.) CERAMIC 
C-24 922554 .047 MF PAPER MOLDED 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

151 
±101 

CHASSIS PARTS LIST 
PRICE ST...0E PART NO. DESCRIPTION 

CAPAC 

500V.. 
500V.. 
500V.. 
500V.. 

500V.. 
1101 500V.. 

500V.. 
.201 200V.. 

500V.. 
1101 500V.. 

500V.. 
.101 500V.. 

500V.. 
t101 500V.. 
t200 500V.. 

500V.. 
:101 500V.. 

500V.. 
120% 200V.. 

500V. 
1201 400V.. 

25V.. 
500V.. 

/201 400V.. 

.20 

.30 

.30 

.25 

.25 

.40 

.25 

.50 

.25 

.40 

.20 

.40 

.25 

.40 

.20 

.25 

.25 

.25 

.50 

.20 

.35 

.85 

.25 

.35 

TORS 

C-25 
C-26 
C-27 
C-28 
C-29 
C-30 
C-31 
C-32 
C-33 
C-34 
C-35 
C-36 
C-37 
C-38 
C-39 
C-40 
C-41 

C-42 
C-43 
C-44 
C-45 
C-46 
C-47 
C-48 
C-49 
C-50 

PT. OF 
922714 
928109 
928109 
928109 
911161 
926109 
926109 
91/182 
922523 
922553 
922554 
922513 
922753 
PT. OF C-65 
9225/4 
911/84 

9/1160 
911/69 
911276 
922513 
922523 
922913 
922513 
922513 
922320 

L-12 47 MMF MICA 
.01 MF PAPER MOLDED 

5000 mmr MIN. CERAMIC 
5000 MMF MIN. CERAMIC 
5000 MMF MIN. CERAMIC 

68 MMF MICA 
5000 MMF ( MIN.) CERAMIC 
5000 MMF ( MIN.) CERAMIC 
100 MMF MICA 

.0022 MF 

.0047 MF 
.047 MF 
.001 MF 

.0047 MF 
80 MF 
.01 MF 
220 MMF 

82 MMF 
470 MMF 
680 MMF 
.001 MF 

.0022 MF 
.001 MF 
.001 MF 
.001 MF 
.015 MF 

PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
ELECTROLYTIC 
PAPER MOLDED 

MICA 

MICA 
MICA 
MICA 

PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDEO 

500V.. 
t201 600V.. . 35 

500V.. . 20 
500V.. . 20 
500V.. . 20 

t201 500V.. . 20 
500V.. . 20 
500V.. . 20 

t201 500V.. . 20 
.201 400V.. . 30 
t20% 400V.. . 30 
t201 400V.. .35 
1201 400V.. . 30 
.20% 600V.. .30 

400V.. 
.201 400V.. . 30 
t201 500V.. . 25 

1101 
t101 
t101 
t201 
:201 
±201 
.101 
t201 
t201 

500V.. 
500V.. 
500V.. 
400V.. 
400V.. 
1000V.. 
400V.. 
400V.. 
200V.. 

.25 

.35 

.45 

.30 

.30 

.25 

.30 

.30 

.30 

SYMBOL PART NO. 
C-51 911161 
C-52 91/165 
C-53 922653 
C-54 PT. OF C-65 
C-55 922220 
C-56 911/68 
C-57 922413 
C-58 922355 
C-59 922515 
C-60 922715 
C-61 
C-62 922200 
C-63 922200 
C-64 925237 
C-65 9252,6 
C-66 PT. OF C-64 
C-67 9//486 

DESCRIPTION 
100 MMF 
220 MMF 

.0047 MF 
10 MF 

.015 MF 
>90 MMF 
.001 MF 
.47 MF 
.1 MF 
.1 MF 

.047 MF 

.047 MF 
80 MF 
40 MF 
40 MF 
100 MMF 

MICA 
MICA 

PAPER MOLDED 
ELECTROLYTIC 
PAPER MOLDED 

MICA 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 

t101 
t101 
t101 

±101 
±101 
t/OS 
t201 
t20% 
t201 

PAPER MOLDED PHENOLIC 
PAPER MOLDED PMENOLIC 
ELECTROLYTIC 
ELECTROLYTIC 
ELECTROLYTIC 

MICA 220% 

R-1 350412 470 OHM CARBON 
R-2 350412 470 OHM CARSON 
R-3 350412 470 OHM CARBON 

CHASSIS 120179-8 à 120203-8 ONLY 
R-4 340052 15 OHM CARBON 
R-5 340/72 47 OHM CARSON 
R-6 350972 100,000 OHM CARBON 

CHASSIS 120179-11 6 120203-8 ONLY 
R-7 350412 470 OHM CARDON 
a-te 350412 470 OHM CARBON 
R-9 340832 27.000 OHM CARSON 
R-10 550412 470 OHM CARSON 
R-11 340172 47 OHM CARBON 
R-12 350412 470 OHM CARSON 
4-13 340712 8.200 OHM CARBON 
R-14 340312 /80 OHM CARDON 
R-15 350412 470 OHM CARBON 
R-16 3512/2 1 MEGOHM CARSON 
R-17 350972 100,000 OHM CARSON 
R-18 351212 1 MEGOHM CARSON 
R-19 35/2/2 1 MEGOHM CARBON 
R-20 340772 15,000 OHM CARDON 
R-21 340732 10,000 OHM CARSON 
R-22 340652 4,700 OHM CARBON 
R-23 35/212 1 MEGOHM CARDON 
R-24 PT. OF R.46 1,500 OHM CONTRAST 
R-25 >40812 22.000 OHM CARBON 
R-26 770692 6.800 OHM CARBON 
R-27 390181 200.000 OHM 
R-28 351.132 470,000 OHM 
R-29 351052 220,000 OHM 
R-10 35/132 470,000 OHM 
R-31 
R-32 351172 680,000 OHM CARBON 
R-33 >40332 220 OHM CARSON 
R-34 350412 470 OHM CARDON 
R-35 350892 47.000 OHM CARBON 
R-36 55/212 1 MEGOHM CARBON 
R-37 370812 22,000 OHM CARBON 
R-38 340732 10.000 OHM CARBON 
R-39 340692 6,800 OHM CARDON 
R-40 1504/2 470 OHM CARDON 
R-41 340972 100,000 OHM CARDON 
R-42 )40972 100,000 OHM CARBON 
R-43 )51452 10 MEGOHM CARDON 
R-44 350932 68,000 OHM CARSON 
R-45 551452 10 MEGOHM 
R-46 390201 1 MEGOHM 
R-47 55/052 220,000 OHM CARDON 
R-48 351132 470.000 OHM CARBON 
R-49 370412 470 OHM CARBON 
R-50 790532 1,500 OHM CARIE* 
R-51 394135 6.5 OHM WIRE WOUND 
R-52 340812 22,000 OHM CARBON 
R-59 370812 22,000 OHM CARDON 
R-54 340732 10.000 OHM CARBON 
R-55 340852 33,000 OHM CARDON 
R-56 35/292 2.2 MEC» CARDON 
R-57 350972 100.000 OHM CARBON 
R-58 370812 22.000 OHM CARBON 
R-59 340672 5,600 OMM CARBON 

L-1 720154 
L-2 720149 
L-3 OR 720156 
L-3 720147 
L-4 705020 
L-5 720173 

L-6 
L-7 
L-8 
L-9 
L-10 

T-1 
T- A 
T-2 
T-2 
7-3 
T-3 
T-4 
T-4 
T-5 
T-5 
T-6 
T-6 

705020 
705020 
7081114 
705014 
708100 

VI DEO I . F. TRAP 
VI DEO I. F. TRAP 
VIDEO I . F. INPUT CO IL 
VI DEO I . F. INPUT COIL 
R. F. CHOKE - HEATER - 
HIGH PASS FILTER UNIT 

CHASSIS 120179-8 & 120203-8 ONLY 
R. F. CHOKE HEATER - . 68 UH 
R. F. CHOKE - HEATER - . 68 UH 
PEAKING CO IL - 440 UN 
R. F. CHOKE - 20 UH 
PEAKING COIL - 250 UH 

PT. OF VHF-T 
PT. OF UHF-T 
720175 OR 
720148i 
720175 OR 
720148i 
720175 OR 
720148i 
720185 OR 
72011461 
720182 OR 
720080 

.68 UH 

PRICE 
500V.. .26 
500V.. . 30 
600V.. .35 
400V.. 
200V.. 
500V.. 
400V.. 
200V.. 
400V.. 
600V.. 

400V.. 
400V.. 
4004.. 
3001.. 
400V.. 
1000V.. 

e./20%.. 
9w. ± 20%.. 
9w. ± 20%.. 

iw.t101.. 
iw./10s.. 
ed.t20s.. 

91.1.t20%.. 
6W.t108.. 
9W.±201.. 

9W. ± 20%.. 
9w. ± 105.. 

e.1201.. 

9111.±201.. 
9W.I208.. 
0.±201.. 
*W.±/01.. 
iN.110%.. 
kW.±10%.. 
9111.±201.. 

CONTROL - FRONT 
0.±101.. 
2W.t5S 

BRIGMTNESS CONTROL - FRONT 
CARBON iM..20%.. 
CARSON 9W. ± 20%.. 
CARBON 

8W. ±20%.. 
9W.2101.. 

9w. ± 20%.. 
1W.t101.. 
RW..101.. 
04,101.. 

9W. ± 10%.. 

9W..201.. 
CARBON 9W..201.. 
VOLUME CONTROL - FRONT 

91/./20%.. 
98.1.201.. 
18.±101,.. 
2W..20%.. 
5W..101.. 

9W..101.. 
5w. ± 10%.. 
(04.t201.. 
9W..208.. 
1W. ± 105.. 
914.±101.. 

.30 

.30 

.35 

.75 

.40 

.50 

.35 

.35 
3.80 
4.05 

•30 
RE 

.14 

. /4 
/* 

.10 

.17 

.17 

.17 

.55 

.70 

.17 

.14 

.17 

.14 

.14 

.14 

.10 

.17 

.15 

.17 

.17 

.14 

.17 

.17 

.05 

.14 

.60 

.w5 

.14 

.17 

.15 

.25 

.40 

.17 
Is 

.17 

.14 

.14 

.17 

.15 

./7 

SI 

SYMI1 ,1 P4H1 NO. 

C-68 
C 69 
C-70 
C-71 
C-72 
C-7) 
C-74 
C-75 
C-76 
C-77 
C-78 
C-79 
c-eo 
C-81 
C-82 
C-83 

STORS 

R-60 
R-61 
R-62 
R-63 
R-64 
R-65 
R-66 
R-67 
R-68 
R-69 
R-70 
R-71 
R-72 
R-73 
R-74 
R-75 
R-76 
R-77 
R-78 
R-79 
R-80 
R-81 
R-82 
R-83 
R-84 
R-85 
R-86 
R-87 
R-88 
R-89 
R-90 
R-91 
R-92 
R-93 
R-94 
R-95 
R-96 
R-97 
R-98 
R-99 
R-100 
R-101 
R-102 
R-103 
R-104 
R-105 
R-106 
R-107 
R-108 
R-109 
R-110 
R-111 
R-112 
R-113 
R-114 
R-115 
R-116 
R-117 
R-118 
R-119 
R-120 

972614 
927315 
972375 
122523 
922653 
922514 
922453 
922354 
922454 
922515 
PT. OF C-611 
PT. OF C-65 
922714 
928091 
922974 
928114 

DESCRIPTION 

.01 MF 
.1 MF 

.22 MF 
.0022 MF 
.0047 MF 

.01 MF 
.0047 MF 
.047 MF 
.047 MF 

.1 mF 
5 MF 

100 MF 
.01 MF 
100 MME 

.068 MF 
100 MMF 

PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
PAPER MOLDED 
ELECTROLYTIC 
ELECTROLYTIC 
PAPER MOLDED 

CERAMIC 
PAPER MOLDED 

CERAMIC 

t201 
/200 
/201 
±201 
/201 
±201 
/101 
t201 
±101 
t201 

±20% 
151 
t20% 
±201 

400V.. 
200V.. 
200V.. 
400V.. 
400V.. 
400V.. 
4009.. 
200V.. 
400V.. 
400V.. 
450V.. 
50V.. 

600V.. 
2000V.. 
1000V.. 

PRICE 

.30 

.40 

.50 

.go 

.30 

.30 

.30 

.30 

.40 

.40 

.35 

.30 

.65 

.41 

351092 CARBON 9W.t201.. . 14 
340652 CARBON ibi.t101.. . 17 
340652 CARSON ¡W.t101.. . 17 
340972 CARBON RW.t101.. . 17 
340952 CARSON 1W.t10%.. . 14 
340952 82,000 OHM CARBON 9w. ±10%.. . 14 
340812 22.000 OHM CARBON ed.t101.. . 17 
35/292 2.2 HUM CARBON 9W.I201.. . 14 
370892 47,000 OHM CARSON 1W.t101.. . 15 
3305/2 1.200 OHM CARBON 99,5% .. . 14 
330772 15,000 OHM CARBON 9W.t5% .. . 15 
390219 200,000 OHM HORIZ. BALANCE CONTROL - REAR . 65 
340892 47,000 OHM CARBON 0.±101.. . 17 
390183 50.000 OHM HORIZ. HOLD CONTROL - FRONT . 65 
3411/2 390.000 OHM CARDON el.±10%.. .14 
370892 47,000 OHM CARSON 1W.1101.. . 15 
340692 6.800 OHM CARBON 9W.± 10%.. . 17 
350732 10 000 OHM CARBOw 9W. ±20%.. . 17 
341132 CARBON ¡w.:20s.. . 14 
350212 CARBON 9W.±201.. .14 
394138 WIRE MOUND 4w.t20s.. . 40 
780692 CARBON 2W.±101.. . 25 

370732 

330,000 OHM 
4.700 OHM 
4,700 OHM 

100,000 OHM 
82,000 OHM 

470,000 OHM 
68 OHM 

100 OHM 
6.800 OHM 

10,000 OHM CARSON /W. 10 5.. . 19 

370972 100 000 OHM CARBON 1W. ±20%.. . 10 
394/36 1,800 OHM WIRE MOUND 10W. ±10%.. .45 
34/132 470,000 OHM CARDON 5W.:101.. . 17 
340932 68,000 OHM CARBON 9W.±101.. . 14 
390225 50,000 OHM FRINGE COMPENSATOR - REAR 1.00 
351292 2.2 MEGOHM CARBON RW.t201.. .14 
340732 10,000 OHM CARBON ei.±101.. . 17 
340732 10.000 OMM CARBON RW.t101.. . 17 
34/012 150,000 OHM CARDON 911.t101.. . 14 
340392 390 OHM CARBON 9W.±101.. . 14 
340812 22.000 OHM CARBON 5W. ±10%.. . 17 
340712 8,200 OHM CARDON RW.t101.. . LIS 
350972 100,000 OHM CARSON e.±201.. . 17 
341012 150.000 OHM CARSON 5W. 10%.. . 14 
340572 2.200 OHM CARDON 911.±10%.. . 17 
390156 1 MEGOHM VERT. HOLD CONTROL - FRONT . 65 
>4/192 820,000 OHM CARBON ¡w./101.. . 14 
350892 47,000 OHM CARBON 9W.±201.. . 10 
390196 2 MEGOHM VERT. SIZE CONTROL - REAR .70 
340752 12,000 OHM CARBON e.±101.. ./* 
3512/2 1 MEGOHM CARBON 91(.±201.. . 17 
35/292 2.2 MEGOHM CARDON 9W. ±20%.. .14 
390/97 5,000 OHM VERT. LINEARITY CONTROL- REAR 1.25 
370412 470 OHM CARSON 1W.,10%.. . 15 
350252 100 OHM CARBON *W.±201.. . I.4 
380852 33.000 OHM CARBON 14.1.201.. . 10 
340432 560 OHM CARDON 5W. ±10%.. . 14 
340432 560 OHM CARBON 9W.±101.. . 14 
340892 47.000 OHM CARDON 88.±101.. . 17 
370892 47,000 OHM CARDON 1w./10S.. . 15 
>50172 47 OHM CARBON ¡W.t201.. . 17 
397032 2.7 OHM CARDON 1W.±101.. . 10 
780692 6,800 OHM CARDON 2W..101.. . 25 
780692 6.800 OHM CARBON 2W..10%.. . 25 
780692 6,800 OHM CARBON 2W.t/01.. . 25 
340172 47 OHM CARDON 9W. ±100.. . 17 

CHOKES & COILS 

LOO L-11 708115 PEAKING COIL -660 UH 
1.00 L-12 708164 OR 4.5 MC TRAP 
1.25 L-12 708032f 4.5 MC TRAP 
1.40 L-13 716084 HORIZ. PHASE COIL 

-205 . 20 L-14 708156 HORIZ. SI ZE COIL 
4.90 CHASSIS 120179-8 & 120205-8 ONLY 

L-14 708068 HORIZ. SI ZE COI L-120203-8 á 
.201 . 20 L-15 
205 . 20 L-16 ) 705021 

• 30 L-17 ) 
.35 L-18 708174 

.40 737018 

TRANSFORMERS 

TUNER VIDEO I. F. OUTPUT TRANS. 
TUNER VI DEO I. F. OUTPUT TRANS. 
2ND VI DEO I. F. TRANS. 
2ND VI DEO I . F. TRANS. 
3RD. VI DEO I. F. TRANS. 
3RD. VI DEO I . F. TRANS. 
4TH. VI DEO I. F. TRANS. 
4th VI DEO I. F. TRANS. 
SOUND TAKE OFF TRANS. 
SOUND TAKE OFF TRANS. 
SOUND I . F. TRANS. 
SOUND I . F. TRANS. 

1.50 
1.30 
1.50 
1.30 
1.50 
1.30 
1.95 
2.10 
1.85 
1.60 

T-7 
T-7 
T-7 
T-8 
T-9 

T-9 

T-10 
T-11 

T-11 

TUNERS 

TUNER 1470712 VHF TUNER ASS'Y 120179-8 ONLY 
TUNER 470713 UHF TUNER ASS CHASSIS Y 120203-8 50.00 

.35 

.80 

1.20 
.85 

1.15 
1202048 ONLY 
R.F. CHOKE - 10 UH ±105 .20 

DEFLECTION YOKE ASS' Y -COSINE 20.95 

FILTER CHOKE 3.90 

708175 OR SOUND DISCRIMINATOR TRANS. 1.75 
708018t OR SOUND DISCRIMINATOR TRANS. 2.05 
708151 SOUND DISCRIMINATOR TRANS. 2.20 
734074 AUDIO OUTPUT TRANS. 2.25 
738078 HORIZONTAL OUTPUT TRANS. 18.25 

CHASSIS 120179-8 & 120205-8 ONLY 
738087 HORIZONTAL OUTPUT TRANS. 16.60 

CHASSIS 120203-8 & 120204-8 ONLY 
738076 VERTICAL OUTPUT TRANS. 4.70 
730041 POWER TRANS. CHASSIS 12017943 

á 120205-8 ONLY 27.35 
730046 POWER TRANS. CHASSIS 120203-8 

á 120204-8 ONLY 27.75 

TUNER 470696 VHF TUNER ASS'Y CHASSIS 
120204-8 & 120205-8 ONLY 50.00 

©John F. Rider 
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TUNER PART NO. 470748 SCHEMATIC PART NO. 950298 

SCHEMATIC DIAGRAM OF TUNER #470748 
USED IN CHASSIS 120211-F 

li 

GENERAL DESCRIPTION 

The all-channel tuner is the combination of a VHF tuner and a UHF tuner in a single assembly. Three concentric shafts are 
brought out to a group of three knobs for simplified tuning. (See Fig. #4) 

The rear section of the assembly contains a conventional VHF cascode turret tuner having twelve detent positions. This turret 
connects to the inner shaft (A) which passes through the UHF tuner section to the front and is controller] by the VHF and UHF 
unit channel selector knob. The VHF tuner contains an I. F. strip which is actuated by a cam on the rear of the UHF turret. 
This strip is automatically inserted for UHF reception and converts the VHF tuner into a two stage low noise cascade I. F. amp-
lifier for additional amplification. Fine tuning, controlled by the fine tuning knob (C) is obtained by varying the amount of 
dielectric between capacitor plates of the VHF oscillator. 

The UHF tuner located in front of the VHF section consists of a turret with nine detent positions. It is connected to the middle 
shaft (B) and controlled by the UHF channel selector knob. One position (VHF) disengages the I. F. strip within the VHF tuner 
to allow for normal reception of VHF channels 2 to 13. The other eight positions cover all UHF channels in eight major groups 
by means of a separate coil strip for each group. Each coil strip is further tuned for individual channels within the group by 
variable diaelectric type condensers which are part of each tuned circuit. This inter-group tuning is accomplished in detented 
steps by turning the inner shaft. (See Fig. # 5) Fine tuning controlled by the fine tuning knob is obtained by varying the amount 
of diaelectric between capacitor plates of the UHF oscillator. 

ALL CHANNEL TURRET TYPE 

DETENT TUNER 

PT. NO. 470738 
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UNIT TUNING 

VHF TUNING 
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FIGURE 5 

© John F. Rider UHF-VHF All Channel Tuner, CHASSIS VHF-470696, -712, VHF-UHF470738, - 729, -748 
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NOTE RESISTORS IN HYMN. 

CAPACITORS IN NIMFD'S 
UNLESS OTHERWISE NOTED 

NO. 950269 

The voltages listed were taken with B4- inputs of 220 volts, 170 volts and a 3 volt AGC battery connected directly to the AGC 
input of the tuner. A 6.3 volt AC filament source was also provided. Antenna terminals were shorted directly to the tuner chassis 
using short leads. A VTVM has been used for all voltage and resistance readings. In the event slightly different input voltages 
are applied to the tuner a proportionate voltage change will occur at the various pin numbers. 

Resistance readings are taken with reslect to the tuner itself, therefore, disconnect the 220 volt, 170 volt, and AGC input leads 
from the receiver chassis to the tuner power input board. To assist you in easily localizing a defective component, the resistance 

has been measured from the pin numbers with respect to three different points (place low side of ohmmeter to proper points). 
Note: Since readings are taken from the top side of the tube socket, remove only the required tube. 

6BZ7 
(6U8 and 6AF4 IN PLACE) 

6U8 
(6BZ7 and 6AF4 IN PLACE)._ 

6AF4 
(6BZ7 and 6U8 IN PLACE) 

PIN 
NO. Voltages 

RESISTANCE TAKEN 
FROM PIN NO. TO: Voltages 

RESISTANCE TAKEN 
FROM PIN NO. TO: Voltages 

t 

RESISTANCE TAKEN 
FROM PIN NO. TO: 

Chassis 170V. 220V. Chassis 170V. 220V. Chassis 170V. 

220V. 450 /, INF. 700/, 170V. INF. 3.3K INF. 165V. INF. 30K 

2 130V. 270K INF 180K OV 200K INF. 650K OV. 10K INF 500K 

3 OV. INF. INF. INF. 220V. 590K INF 110K FIL LO» INE- 550K 

4 FIL. 0 " INF. 450K FIL. 1.2^ INF. 450K FIL. 0 /, INF. 550K 

5 FIL. 1.2» INF. 450K FIL. 0/, INF. 450K OV. 0 INF. 550K 

6 OV. INF. INF. INF. 220V. 490K INF. 8.2K OV. 10K INF. 500K H 
-3V. INF. '47K INF. OV. 0" INF. 450K 165V. INF. 30K INF. 

8 OV. 0 INF. 450K OV. 0 ^ INF. 450K t Above readings taken with 
tuner set for UHF operation 9 OV. 0^ INF. 450K _ OV. 10K INF. 460K 

VHF 
Looker 
Point 

-1.8V 100K INF. 
550K TAKEN WITH ALL TUBES OPERATING IN TUNER 

VOLTAGE READING WILL VARY FROM CHANNEL TO CHANNEL. 

* Token with respect to A.G.C. input to tuner. 

FIELD ALIGNMENT 

BLOCK DIAGRAM ALL CHANNEL . TUNER 

UHF TUNER SECTION 

NOTE SINGLE LEAD-IN AND CONSINA T ION 
ANTENNAS CAN •L SO OE USED 
SEE PAGE 3 

45.7SNC PIS 

• 1.5 SMC SOUND _ NNTNNL PÍO -- 

• 1 ENUC SOUND 

I F AMP ON 
UHF CHANNELS 
- - 

650 7 

- R7 AMP or 
OSP CHANNELS 

- ID 

1 SNITCHED TO OUTPUT OF 
UNF TUNER AUTOMATICALLY 

I
wHEN TUNING UN! CHANNELS 
HI - 83 NY MEANS OF A 
SPECIAL I F STRIP IN TVE 
ONT TUNER . 

46.15.0C 1•1 
0I.ESSC SOUND 

IP AMP ON 
UN! CHANNELS • 

1/2 MAS 41.-•--0» TO 1 I 

,0N e Ft --- I STRIP k  

NH, CHANNELS 

OSCILL ATOR 
INOPERATIVE ON 
UHF CHANNELS 

1/2 6U6 

OSCILLATON 0.-1' 
VHF CHANNELS 

«-
VHF TUNER SECTION 

Field alignment should be restricted primarily to the proper setting up of the VHF and UHF oscil-
lators. We are assuming that the R.F. and I.F. alignment is correct and has not been tampered 

with. If you know the immediate area is capable of good pictures and the following adjustments 
do not improve reception, then a more complete shop alignment will probably be necessary 

(shown on pages 5, 6 and 7). 

The adjustment of the VHF oscillator is conventional in that the VHF portion of the 82 channel 
UHF-VHF tuner is almost identical to our regular cascode VHF turret tuners. To align the VHF 
oscillator in the field, use an " on the air" channel and with q 9" fibre alignment tool, adjust the 
VHF oscillator slug through the hole provided in the fine tuning plate and UHF turret for best 
picture. This should be done for all VHF channels received in the area. Keep fine tuning in cen-
ter of mechanical range during these adjustments. Note: There is a tunable I.F. trap (L-14) on 
this tuner which can be adjusted in the field if necessary to reduce interference due to nearby 

transmitters which may be operating in the I.F. range. 

The UHF oscillator can be adjusted in the field on an " on the air" station as follows: 

(a) Set proper knobs to desired channel. 
(b) Place fine tuning knob to the middle of its range. 
(c) With a fibre alignment tool adjust oscillator slug through fine tuning plate and hole 

in tuner chassis for best picutre. 
(d) Repeat steps a, b and c for all other UHF channels. Note: If you receive two UHF chan-

nels which use the same UHF major (tens) coil strips (20-29, 30-39, etc.) set the oscil-
lator for the channel closest to the center of the group (14, 24, 34, etc.). 

In the event the UHF preselector trimmers (C-3, C-6) have been misadjusted, they can be reset 
in the field co, the weakest UHF channel. This should only be attempted in areas which have a 
maximum of about 3 UHF channels. Adjust trimmers (C-3, C-6) for maximum contrast with 
minimum noise (snow). The antenna coupling should be varied if necessary so that there is always 
a slight amount of snow in the picture during this preselector alignment. These two preselector 
trimmers are located between the UHF input terminals and the 6AF4 UHF oscillator tube. 

If more than one UHF channel is weak or more than 3 are received, field adjustment of these 

trimmers are not recommended. 
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SHOP ALIGNMENT INFORMATION 

This tuner can be aligned and repaired in the receiver chassis or in a special jig. If a jig is made, it should 
supply the necessary Bi and filament voltages which are shown on the schematic. If step 2D is performed (al-
ternate procedure to 2B) a regular chassis will have to be used or a jig which has at least one stage of I.F. and 

a sound trap. 

1 - Equipment Needed 

(A) Oscilloscope with a vertical sensitivity of at least . 05 volts per inch of deflection, (. 01 preferred). 
(B) UHF sweep (fundamental preferred) with a sweep width of approximately 40 mc. (± 20 mc). Good 

linearity and flat output necessary. Generator should have at least . 1 volts output, (. 5 volts preferred). 
(C) VHF sweep should have same characteristics as above except that only a 10 mc sweep width is re-

quired. This unit should have a 40 mc sweep position available. 
(D) I.F. UHF and VHF marker generator. This could be two separate units or a combination. Fundamental 

operation preferred but not necessary. An output of at least . 05 volts is desirable. Accuracy of marker 

should be at least 0.5%. 

2 - Alignment of UHF Tuner Section 

(A) UHF R.F. Alignment (preselectors). Turn the set off during this alignment. 

1- Remove the plug ( P-2) from the VHF tuner. This is the plug which feeds the I. F. output from the 
UHF tuner into the VHF tuner. Insert a 100 ohm resistor between center conductor and ground of 
shielded lead (see figure # 8). Connect scope across 100 ohm resistor. Note: If a test point is pro-
vided on UHF section (see figure # 8) merely connect scope across this point. 

2- Connect unbalanced 300 ohm UHF sweep generator to UHF antenna connections. If 300 ohm gen-
erator is not available, match output impedance similar to that shown in figure # 8. 

3- Turn tuner selector knob to channel 69. 

4- Set UHF sweep generator to approximately 803 mc (center of channel 69) with a total sweep width 
of approximately 40 mc. In the event channel 69 is occupied in your area, use channel 59 for 2A 
and 2B. 

5- Inject market at 803 mc (center of channel 69), 
as shown in figure # 8. 803 MC 

6- Adjust capacitor C-3 and C-6 to obtain an over-
coupled pattern with channel 69 marker in the 
center of the bandpass. 

7- Turn the set back on. 

BAND WIDTH AT 

3 DB DOWN POINTS 

18 MC TO 30 MC. 

(B) Tuner I.F. strip alignment (Rocking Horse). Using separate I.F. and UHF marker generators. 

In the event you use a combination marker the alternate procedure (d) should be followed. Note: 
The complete UHF RF alignment (step 2A) should be attempted first. This insures the proper frequency 
setting of the UHF sweep generator on channel 69 (or 59) which should not be changed during the fol-

lowing alignment. 

1- Remove 100 ohm resistor added in step 2A-1 above, and reconnect shielded lead to VHF tuner. 

2- (a) Connect a 3 volt bias battery to tuner AGC and I.F. AGC if tuner is in a regular chassis instead 

of a ¡ ig. 

(b) Connect the negative terminal of a 6 volt bias battery to the grid of the horizontal output tube 
to cut it off (positive terminal to chassis). This will allow for a clear sweep indication. 

3- With sweep and UHF market input and setting as in RF alignment above, connect oscilloscope 
through 10 K resistor to test point on VHF tuner. 

4- Inject IF marker 43.5 mc (center of IF band) to the insulation of the shielded lead going from the 
UHF to VHF section (see figure # 9). 

5- With the fine tuning at center of its mechanical range adjust oscillator slug (see C-3 below) for zero beat on os-
cilloscope (set marker and scope gain at or near maximum). Note: In the event the tuner IF strip is completely 
out of alignment, it hiight be difficult to get a beat pattern. If this is the case, adjust L-25 a half turn at a time 
trying then to secure a beat pattern by adjusting the UHF oscillator slug. This beat pattern comes and goes very 
quickly so adjust slug very slowly keeping scope and marker gains at maximum. It is sometimes easier to observe 
the two markers on the response curve merely adjusting the UHF oscillator slug so the two markers coincide. 

6- Now that the oscillator and sweep generator have been properly set, adjust L-19, L-25 and L-27 in the tuner I.F. 
strip (rocking horse) to obtain a symmetrical and flat IF bandpass. With I.F. marker connected as shown in Fig. 9, 
check positions of 41.25 and 45.75 mc 
markers as indicated in diagram. These 
coils should be adjusted with a fibre align-
ment tool. Note: To be sure that the os-
cillator frequency has been set above and 
not below the UHF signal the image sweep 
frequency should be approximately 88 mc 
higher (803 4 88 891 mc). This sweep 
frequency should cause some response on 
the oscilloscope providing the UHF sweep 
generator has sufficient output. 

(C) UHF Oscillator Alignment 

1- Repeat steps 1, 2 and 3 of section 2B above 
using channel # 14. (Turn knobs to channel 14). 

2- Set UHF sweep generator to approximately center 
of channel # 14 (473 mc) and marker generator to 
473 mc (sweep and marker connected to UHF in-
put as in RF alignment figure # 8). 

803 MC. POINT 

AND 43.5 MC 

POINT SHOULD 

FALL IN CENTER 
OF PASS BAND 

45.75MC. 41.25MC 

3- With the fine tuning at center of its mechanical range adjust the oscillator slug from front end of tuner with a 

fibre alignment tool until an IF pattern is observed with the marker positioned in the center of the IF bandpass. 

4- Leaving the fine tuning and generator connections as is, repeat steps 1, 2 and 3 on channels 24, 34, 44, 54, 64, 
74 and 80 (frequencies shown in figure # 10). Note: As long as channel 69 hado flat response disregard relative 
tilts of other channels providing it does not exceed about 40%. In the event you want optimum response on a 

particular weak channel, the UHF preselectors can be set up on that channel. 

(D) Alternate Tuner IF Strip Alignment (Rocking Horse) 

If only a combination IF, VHF and UHF marker is available, we can make use of the sound trap alignment fre-
quency (41.25 mc) as a reference point. The complete UHF-RF alignment (step A) should be done first. This insures 
the proper setting of the sweep generator which should not be changed during this tuner IF strip alignment (rocking 

horse). 

1- Make sure the chassis IF circuits have been properly aligned especially with regard to the 41.25 mc sound trap 

which will be used as a reference. 

2- Sweep and marker connected as in UHF RF alignment. Leave sweep frequency unchanged but change marker fre-

quency to sound carrier of channel 69 (805.75 mc) or 59 (745.75 mc). 

3- Connect oscilloscope through 10 K resistor to output of video detector. Adjust sweep output and gain of scope for 
regular IF response curve (do not touch sweep frequency setting). 

4- With fine tuning in center of mechanical range, adjust UHF oscillator slug to position 805.75 mc marker in dip 
of 41.25 mc sound trap. 

5- Now that the oscillator is properly set connect scope through 10 K resistor to VHF test point and proceed with 

step #6 under IF strip alignment (2B). 
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Connect sweep generator to VHF antenna terminals and connect oscilloscope 
through 10 K decoupling resistor to VHF test point. 

(C) Turn the tuner selector knob to channel 10 or 12 (VHF) whichever is not oc-
cupied in area. 

Set VHF sweep and marker to center of channel 10 band (195 mc) or 12 band 
(207 mc). 

(E) Adjust C-26, C-31 dnd C-15 for response shown. It will be noted that the 
bandpass characteristics can be broadened by sacrificing amplitude. It is un-
desirable to overly broaden the curve as this results in a loss of sensitivity. 

(F) Adjust oscillator slug from front end of tuner with a long insulated alignment 
tool to correct frequency. A clearance hole is provided through the UHF 
unit when the UHF drum is rotated to VHF position. 

The individual oscillator slugs can be set up using an " on the air" TV station 
or by using a marker generator as indicated in any of our current service 
notes (models 740 - 792). In the event the 6U8 oscillator tube is replaced, 
the oscillator trimmer C-27 can be readjusted to compensate for any varia-
tions in the tubes intereleetrode capacities. 

BOTTOM VIEW VHF SECTION 

I r STRIP PLACED 

IN CIRCUIT WHEN 
TUNER IS SET FOR 
UHF RECEPTION 
CONVERTS VHF 
TUNER TO AN I.F. 
AMPLIFIER. 

L-27 L-25 L IS 

ADJUST WITH COMPLETE TUNER 
SHIELD OFF IF REPLACING 
SKIELO ALTERS THE RESPONSE 
CURVE. TOUCH UP THROUGH ( 3) 

HOLES PROVIDED IN SHIELD. 

•Ple 

DIV:g.• ' 0": TX( 
100 O.. Of MVO,. 
.10, CCCCC D 

C- 3I 
VHF MIXER 
GRID TRIMMER 

UHF 
PRESELECTOR 
TRIMMERS 

C-6 C-3 

ACTIVATES 
UHF AND VHF 
FINE TUNING 
DIELECTRICS 

UHF OSC ADJ 
- FOR MAJOR 

GROUPS. WILL 
PERMIT ACCESS 
TO VHF OSC 
SLUGS WHEN IN 
VHF POSITION. 

UHF 
MIXER 
CRYSTAL 
ISSU 

FIGURE 7 

STARE:10RO 

SIGNAL GEN 

(SUPPLIES 

MARKER 

SWEEP GENERATOR 

WITH 50 OHM 

OUTPUT 

COUPLE IN A MANNER THAT WILL 

PROVIDE JUST ENOUGH MARKER 

TO BE DISCERNABLE WITHOUT 

AFFECTING THE OBSERVED RESPONSE 

NOTE SWEEP GENERATOR 
WITH 300 OHM 

OUTPUT CONNECT 

DIRECTLY TO ANT. 

TERMINALS. 

GENERATOR CONNECTIONS FOR VHF 
R.F. CHANNEL ALIGNMENT. 

TOP VIEW UHF AND VHF SECTIONS 

VHF 
FINE TUNING 
DIELECTRIC 

C-27 
VHF OSC. 
TRIMMER 

I F OUTPUT OF UHF 
TUNER TO I.F STRIP 

P- I 
UHF POWER 

PLUG 

NOTE IF   
NOT •vAn.ASLE USE TRIE 
TTTTTTTT E PROCEDURE 20. 

C-26 
VHF 

R.F. AMP 
PLATE 
TRIMMER 

VHF 
ANTENN• 
INPUT 

FIGURE 8 FIGURE 9 

All instrument leads should be dressed as shown and kept as short as possible to prevent interaction between input and output 
leads. 

To minimize standing waves it is important that the sweep generator and tuner be properly matched. This can be done with 
the type of pad shown in figure # 8. Use short leads and make direct solder connections to sweep and tuner to obtain a good 
match. Non-inductive high frequency resistors should be used. 

In the event the sweep pattern is unstable when touching sweep cable (standing waves) try moving equipment leads and ground 
connections for best stability. 

©John F. Rider 

I.F. TRAP 
PT. NO. 
960847 

TERMINAL 
BOARD POWER 
PT. NO. 960859 

SPRING 
PT NO. 
960851 

SPRING 
PT. NO. 
587056 

DETENT 
SPR I NG 
PT NO. 
960335 

I.F. PLUG 
PT. NO. 
505040 

DETENT 
ROLLER 
PT. NO. 
960336 

I.F. STRIP 
PT. NO.960817 

ORDER 
VHF STRIPS BY 
CHANNEL NO., 
LETTER AND 
SECTION (ANT. 
OR OSC.) AND 
TUNER PT NO. 
example: 
osc. SECTION 
CHANNEL 9U 
FOR TUNER 
PT. NO. 470738 

TUNER SHIELD 
PT. NO. 960849 

SPRING 
PT. NO. 
587056 

EXPLODED DRAWING OF TUNER 

UHF R.F & VHF OSC. 
TUBE SHIELDS 
PT NO. 960422 

I.F. COIL 
PT. NO. 
960848 
FOR TUNER 
NO. 470738 

SPRING 
PT. NO. 
960852 

UHF-VHF All Channel Tuner 

NYLON UHF TRIMMER 
SCREWS PT. NO.960894 

FIBERGLAS WASHERS FOR 
SCREWS PT. NO. 960895 

COMPLETE 
TRIMMER 
ASSEMBLY 
PT NO. 960634 

VHF FINE 
TUNING 
PT. NO. 
960858 

IN82 UHF 
CRYSTAL 
MIXER 
PT. NO. 
817026 

UHF CAM 
AUXILIARY 

PT. Na 960895 

UHF OSC. 
SLUG 
PT. NO. 
960853 

SPRING GROUND 
STRAP PT. NO. 960854 

SPRING 
PT. NO 
960855 

UHF OSC. 
TUBE SHIELD 
PT. NO. 960861 

SPRING 
PT NO. 
960860 

FINE TUNING 
FRICTION CAM 
PT. NO. 960850 

SPRING 
PT. NO. 
587056 

SPRING 
PT NO. 
960856 

DETENT SPRING 
PT. NO. 960335 

DETENT ROLLER 
PT. NO. 960336 

N ORDER 
UHF STRIPS BY 
CHANNEL NO., 
LETTER AND 
PART NO. 

108 - 960818 
20B - 960819 
308 - 960820 
40B - 960821 
5013 - 960822 
608 - 960823 
70B-960824 
80B- 960825 

The above drawing shows the part numbers and locations of those mechanical parts which may at some time require replace-
ment. When needed, these parts should be ordered through your local Emerson distributor making reference to the tuner part 
number as well as the part numbers of the parts desired. 

In the event a part is needed for which we have not assigned a part number, order by mechanical description, purpose and 
tuner part number. 
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MODEL 752A 

Model Numbers TV 
Chassis 

Tube 
Size 

TV 
Tuner 

752A, 755A, 784A 120174-13 21MP4 
(METAL-RECT.) 

470712-VHF 
470713-UHF 

753F, 785C, 785E 120198-D 17LP4 
(GLASS-RECT.) 

470712-VHF 
470729-UHF 

MODEL 755A 

ALL CHANNEL UHF-VHF RECEIVERS 
The Emerson models listed above are direct view television receivers, designed to receive 
both VHF channels 2 to 13 and UHF channels 14 to 83. These models incorporate such fea-
tures as, noise inverter circuit with fringe compensator for superior stability in noisy fringe 
areas; built in UHF-VHF antenna and provisions for connecting separate external VHF and 
UHF antennas or a combination UHF-VHF antenna using a common lead in wire; simpli-
matic UHF-VHF tuning (with illuminated channel selector dial); removable front glass for 
ease in cleaning picture tube face and mask; black magic contrast; miracle picture lock 
(automatic horizontal frequency control); multiplex automatic gain control; vertical re-
trace blanking circuit; electrostatic focusing; minimum operating controls and many other 
features. 

RECEIVER CHARACTERISTICS 

ITEM DESCRIPTION 

Voltage Rating 115 V. - 600 Cycles A.C. 
Power Consumption 
Frequency Ronge VHF 

190 Watts 
54 - 88 mc.; 174 - 216 mc. 

Frequency Range UHF 470 - 890 mc. 
Intermediate Frequencies Video - 45.75 mc. 

Audio - (intercarrier) 4.5 mc. 
Antenna Input Impedance 300 ohms, Balanced 
Channel Selection VHF Twelve Position Rotary Turret 
Channel Selection UHF Continuous Tuning Channels 14 to 83 

MODEL 784A 

MODEL 753F 

MODEL 785C 
MODEL 785E 

• CONSMNAT.01e v - us ANTENNA EAR 
AS-- AL•0 •E USED ,P DESIRE°. SEE PAGE IA 
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FIGURE 1 - BLOCK DIAGRAM OF CHASSIS 120174-B & 120198-D 
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Combination V. H.F. and U. H.F. tuning is achieved through the use of two tuners which are connected to the same 
tuning knobs making V.H.F. or U. H.F. channel tuning very simple. The V. H.F. cascade turret tuner has 13 positions 
(one more than the conventional type), 12 being used for V.H.F. reception, (channels 2 to 13), while the 13th or 
U. H.F. position is used to activate the proper U. H. F. circuits and provides additional amplification for the converted 
40 mc U. H.F. signals. In this position, a window is provided to observe the continuous tuning of the U. H.F. channels 

DOG NO 556050 

UHF 

DIAL 

VHF FINE TUNING 

AND UHF CHANNEL 

SELECTOR 

CHANNEL 

SELECTOR 

RETAINER 
RING 

910715 

SHAFT a PULLEY 
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WASHER 
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UHF - VHF 

6J6 SWITCH 
960703 

SHAFT 
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940704 

PULLEY 11 SHAFT 

ASSEMBLY 

9607013 

TUNER PULLET 

6867 06680706 
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USES ON itoare.5 CH•SSIs SEE INSET AllOvE 

FIGURE 2 - UHF-VHF TUNER ASSEMBLY DRAWING   

MODELS 752A, 755A, 784A, Ch. 120174—B; 753F, 785C, 785E, Ch. 120198—D 
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CHASSIS 1201.74-H, 1201.98-D 

V. H F TUNER 

The V H. F tuner : n this set is a low radiation tuner, having an improved noise factor. The low radiation characteris-
tics greatly reduce local oscillator radiation The improved noise factor becomes apparent in fringe areas where it is of 
prime importance. From the customer point of view this means a viewable picture with less hash or snow. 

The new design features of this tuner are confined to the R. F. amplifier stage (V-22, 6BK7 or 6BQ7 or 6BZ7). The os-
cillator and mixer section (V-23, 6J6) remain substantially identical to the earlier turret type turers except that now a 
metal shield completely encases the turret and additional decoupling and internal shielding have been provided. A 13th 
or UHF position has also been added to this tuner. 

The improved noise factor of this tuner is the result of the development of a circuit permitting the use of a dual triode 
as an R.F. amplifier which has much less tube noise than pentodes. Previously triodes with useful gain were not used as 
R.F. amplifiers because of their higher grid to plate capacitance which resulted in excessive oscillator radiation, and 
overall instability. The dual triode 6BK7 consists of two triodes in a single envelope completely separated by a ground 
shield. One triode section is used as a grounded cathode amplifier the gain of which is controlled by the A.G.C. applied 
to the grid. The second triade section is used as a grounded grid amplifier and is directly coupled to the first section. 
Neutralization of the first section is accomplished by the use of C-10 and C-9. 

The combined operation of both triade sections of V-22 (6BK7 or 6BQ7, 6BQ7A or 6BZ7) yield an overall gain which 
is superior to that of a single well designed pentode stage, (6AG5, 6BC5, 6CB6) and yet the noise generated (snow) is 
equivalent to that of a triode stage. Due to the use of a 40 mc. I.F., it is necessary to neutralize the mixer tube (1/2 
V-23, 6J6). This is accomplished by means of a bridge circuit composed of C-23, T-1 and C-21. The R.F. voltage fed 
to the grid of the mixer through C-21 cancels any R.F. voltage fed back to the grid through the tube plate to grid 
capacitance thus neutralizing this stage. In the 13th or U. H.F. position the V. H.F. turret tuner is designed to act as a 
40 mc. amplifier for the converted 40 mc. U. H. F. signal. 

The V. H.F. antenna input circuit incorporates a high pass filter circuit (L-5) to reduce any interference from nearby 
transmitters which are operating in the 40 mc. I. F. band. The output of this high pass filter then feeds into the tuner's 
balanced 300 ohm input circuit. For circuit diagram see Pages 4 and 21. 

DESCRIPTION OF UHF TUNER 

The tuned elements in this tuner are of the modified coaxial transmission line type. As you can see from the schematic 

on Page 20, the incoming U. H.F. signal is tuned by means of two R.F. preselectors. 

These preselectors are quarter wave end tuned coaxial lines. Capacitive tuning is employed at the open ends to elec-
trically adjust the line to 1/4 wave length and, therefore, effect a resonant condition at any frequency within the U. H.F. 
band. Two identical preselector circuits are coupled together to provide the proper bond pass characteristic. The ganged 
variable capacitors adjust the two preselector lines and are similar to those used in conventional low frequency circuits. 

Each line is tuned by four rotor plates. Capacitor trimmers are located behind the coaxial line to preset the high frequency 
end of the R.F. preselectors. The antenna input in this tuner is coupled to the 1st preselector circuit and is designed to 
match a balanced 300 ohm transmission line. The output from the preselector stages is fed through an R.F. choke (L-5) 

to the mixer crystal D-1. 

The U. H.F. local oscillator uses a 6J6 (V-2$) in a conventional push pull circuit using lumped circuit constants. This 
oscillator operates at 1/2 the deisred frequency which greatly stabilizes the circuit and permits the use of a thoroughly 
field tested and debugged tube (6J6). The two cuter oscillator capacitor plates are slotted to allow for factory corrections 

of pass band characteristics. 

The output from this oscillator is loop coupled to the oscillator doubler section through L-7. A crystal diode (D-2) is 
employed in series with this coupling loop to provide rectification of the oscillator signal and thus effect more efficient 
doubling action. The output from this doubler is fed through L-6 to the mixer crystal D-1 where it beats with the pre-
selected incoming U. H.F. signal. A picture I.F. of 45.75 mc. and a sound I.F. of 41.25 mc. cue generated in this 
fashion. When the receiver is tuned to any V. H.F. channel a 100K ohm resistor (R-6) is inserted in series with the B plus 
to the U. H.F. tuner as shown in the switch diagram on Page 4 of this note. This is done to prevent weak operation of the 

U. H.F. oscillator after long periods of incperation (set used on V.H.F.). 

C-7 is used to set the high end of the oscillator and can be used in the field to compensate for slight variations in 6J6s. 
The range of this trimmer has been limited so as not to effect tuner tracking. Because of this, several 6J6s may have to 
be tried if adjustment of C-7 does not produce the desired results. Complete tuner shielding is provided to reduce oscilla-
tor radiation and stray pickup to a.minimum. 

The advantage of using a crystal mixer is its simplicity of design. Since a crystal generally has a higher conversion loss 
than V. H.F. mixer tubes, it becomes desirable to insert additional I.F. amplification so that the sensitivity of V. H.F. 

and U. H.F. will be of similar magnitudes. 

This is accomplished by feeding the I.F. output from the U. H.F. tuner (T-A) to the input of the V. H.F. tuner. In the 
13th or U. H.F. position, the V. H.F. tuner becomes a two stage low noise cascade I.F. amplifier. The tuner input 
changes from 300 ohm balanced to a 72 dim unbalanced line to match the I.F. output of the U. H.F. tuner. Since this 
U. H.F. strip ( 13th position) does not have any coil section for the V. H.F. oscillator, plate voltage is removed from this 
section of the 6J6 tube causing it to be inoperative. 

OPERATION OF VHF-UHF SWITCH 
This switch is automatically, operated by a cam located on the V. H.F. tuner shaft. This cam changes the switch from 

its V. H.F. position to U. H.F. whenever the V.H.F. tuner is set for U.H.F. operation. 

The following diagram and description should make the operation of this switch clear. 
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VHF POSITION 

The V. H.F. antenna is connected through the switch 

to the input of the high pass filter L-5. The output of 

this filter is connected to the input of the V.H.F. tuner 

through this same switch. B+ is supplied to the U. H.F. 

tuner through a 100K ohm resistor ( R-6) preventing it 

from oscillating but allowing some current to flow 

through the 6J6 so that its cathode will not be poisoned 

during long periods of inoperation (V.H.F. reception.) 

V. H.F. TUNER OUTPUT - 1.F. INPUT, I.F. CIRCUITS & 
TRAPS 

The output of the 6J6 mixer tube which contains the 
video and audio I.F. carriers (45.75 mc and 41.25 mc) 
are fed to the first I.F. tube through a low impedance 
link coupled circuit T-1 and L-3 (T-1 is mounted on 
tuner while L-3 is mounted on chassis). R-4 which is a 
15 ohm resistor determines the coupling between T-1, 
and L-3 so that they act like a single tuned circuit 
and, therefore, both input I.F.'s can be peaked to the 
same frequency without a sweep generator. Because of 
the low impedance coupling (R-4, 15 ohms) dressing 
and lead length in this input circuit, which would ordi-
narily be very critical, have very little effect upon the 
response curve. 

The I.F. signals are then further amplified through 
V-1, V-2, and V-3 which are all stagger tuned by the 
use of Bi -Filar transformers. 

Both the adjacent sound and sound carrier traps (L-1 
and L-2 respectively) are connected across the 15 ohm 
(R-4) coupling resistor in the low impedance link circuit 
feeding the first I.F. tube. 
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UHF POSITION 

The VHF antenna or combination VHF-UHF antenna is 
disconnected from the VHF tuner and connected to the in-
put of the UHF tuner through the switch and terminals 3 & 
4 (providing they are connected, see installation instruc-
tions for more information). If a separate lead is is used 
for UHF, then terminals 3 & 4 should not be connected to 
the UHF antenna terminals. 

The single ended output of the UHF tuner is fed through 
the switch to the input of the VHF tuner. 

The 100K resistor R-6 is shorted out by the switch so 
that full B+ is applied to the UHF tuner. 

Since the VHF mixer tube functions as a 40 mc ampli-
fier when tuned to UHF, fixed grid bias is applied to it 
(test point VHF tuner) through the switch (SW-3). 

FIGURE 3 - TUNER OUTPUT AND I.F. 
INPUT CIRCUIT 

© John I. Rider 



At each of these sound frequencies (adjacent and carrier) one of the traps (L-1 or L-2) will be in series resonance, 
thus effectively shorting out the 15 ohm coupling resistor (R-4) and the signal. The adjacent channel sound trap in this 
chassis is extremely efficient, and as a result appreciably less adjacent channel sound interference should be noticed in 

those few oreas where this type of interference presents a problem. 

When using a 40 mc I.F. tube neutralization is necessary. This is accomplished by not fully by-passing the R.F. volt-
age from the screen grid of the video I. F. tubes. This voltage tends to cancel the R.F. signal which is fed back to the 
grid, through the grid to plate capacity, thus preventing the tube from oscillating. When replacing components in this 
circuit make sure they are of the son-De values, types and placed in their original positions with leads cut as short as 

possible. 

A. G C. is applied to the grids of V-1 and V-2 so that picture contrast will remain fairly constant over wide varia-

tions in received signal strength. 

The sound carrier level is maintained just below the point of interference with the video I.F. but is not completely 
rejected as the audio I.F. must hetrodyne with the video I.F. in the detector (V-4, 6AL5) to produce the 4.5 mc inter-
carrier audio I.F. The 4.5 mc beat is obtained across the tuned 4.5 mc trap T-5 and is fed to the first I. F. amplifier 

(V-6, 6AU6). 

A. G.C. WITH TUNER DELAY 

This A.G.C. system is designed to give superior performance of the receiver in very weak and strong signal areas. It 
is accomplished by separate A. G.C. control of the R.F. tube, namely keeping this tube at optimum gain at weak sig-
nals and very low gain at strong signals. The I. F. is controlled by simple A.G.C. resulting in an extended control range 

For best operation, a larger variation of R.F. A.G.C. voltage than I.F. A.G.C. voltage is required. This can be ob-
tained by using the D.C. output of the video detector for I.F. A.G.C. and using a circuit which rectifies the peak car-

rier with a suitable delay for R.F. A.G.C. 

This is accomplished by an A.G.C. detector (V-4, Pins 2 and 5), which is used to rectify the positive half of the 
modulation envelope and is keyed with the negative sync pulses above the average D.C. The D.C. voltage thus obtained 
across R-18 is equal to the approximate peak to peak carrier voltage less the average of 1/2 the negative modulation 
envelope. This voltage is superimposed on the negative average D.C. voltage developed by the video detector (V-4 Pins 
1 and 7) across R-22 which results in a D.C. voltage approximately equal to the peak to peak carrier. 

To operate the R.F. amplifier at maximum gain at low signal level, a positive delay voltage is applied to the A. G. C. 
buss by means of R-43. A clamping diode (V-9, Pins 2, 5 and 6) is used to keep the A.G.C. voltage on the buss equal 
to the tube contact potential (approximately minus - 0.7 volts) until the incoming signal is strong enough to develop suf-

ficient bias to overcome the positive delay voltage. 

VIDEO DETECTOR 

One half of a type 6AL5, (V-4, 
is fed to the video amplifier (V-5, 
the effect of 4.5 mc in the picture 
tended to the amount necessary for 
series-shunt peaking (primary T-5, 
video signals. 

• 

Pire 1 and 7) is used as the video detector. The demodulated composite video signal 
6CF36) through the primary of the transformer (T-5) tuned to 4.5 mc (which minimizes 

and serves as a sound takeoff). The frequency response of the video detector is ex-
good picture definition by using a low value of load resistor (R-22, 4700 ohms) and 
R-20, L-8). An R.F. choke L-9 (20 uh) is used to further isolate the I.F. from the 

VIDEO AMPLIFIER 

The output of the video detector (V-4) is coupled through T-5, L-9 and C-21 to the grid of the video amplifier which 
consists of a single high gain stage (V-5, 6CB6). Since only one tube is used, the output of the video amplifier is con-
nected to the cathode of the kinescope so that correct picture phase is realized. Fixed bias, developed across R-51 is ap-
plied to the grid of this stage, (V-5, 6CB6). The contrast control varies the tube operating bias and the amount of de-
generation thus changing its gain. Series-shunt peaking and a low load resistance (R-26, 6800 ohms) is used in the plate 
circuit to extend the frequency response of this tube to that necessary for good picture response. 

SYNC AMPLIFIER AND SEPARATOR 

The composite negatively phased video signal is fed to the grid of the sync amplifier V-1 1A ( Fin # 2, 12AU7) where it 

is amplified and fed to the grid of the sync separator (V- 11B, 12AU7). 

The sync separator is operated in such a manner (low B7i, high grid leak bias) that the picture and blanking informa-
tion are kept below tube cutoff while the sync pulses which are of greater amplitude will cause the tube to conduct. This 
effectively separates the vertical and horizontal sync pulses from the picture information. 

The horizontal and vertical sync pulses are fed to the vertical cascaded integrating network (R-95, C-71, R-96, C-72). 
This network due to its relatively long time constant with regard to horizontal pulses effectively filters out horizontal 
pulses while allowing the vertical sync pulses to trigger the vertical oscillator (V-18, 65N7) keeping it in synchronism. 

SYNC AMPLIFIER AND SEPARATOR (Continued) 

Due to the relatively short time constant of C-42 (82 mmf) R-60 (330 K) only the horizontal sync pulses develop a 
pulse voltage across R-60 which operates the horizontal phase inverter. Since the vertical sync pulses are serrated at a 
horizontal rate these serrationsalso cause a pulse to be developed across R-60. This maintains horizontal synchronization 
even during vertical retrace improving the overall stability of the circuit. 

These pulses do not actually trigger the horizontal oscillator as in the case of the vertical pulses but are used os a 
frequency and phase reference by means of the phase inverter (V- 12A) and phase detector (V- 12B) for " Horizontal Auto-
matic Frequency Control.' This is explained in further detail under " Horizontal Automatic Frequency Control." 

NOISE INVERTER, SYNC CLAMP AND FRINGE COMPENSATOR 

In electrically noisy fringe areas it is quite possible that the amplitude of the externally caused electrical noise pulses 
are greater than that of the video sync pulses. It is these relatively high amplitude noise pulses, which are of the same 
polarity as the sync, that cause picture instability since they upset the operation of the sync separator (V- 11B, 12AU7) 
by charging its grid circuit up to an abnormally high negative value as a result of heavy grid conduction. This condition 
can cause the loss of a few sync pulses (horizontal or vertical) until the sync separator grid circuit has discharged through 
R-56 to its normal negative value which is determined by the peak sync amplitude. If these troublesome noise pulses 
could be eliminated or reduced to a point below the sync level, stability would be greatly improved. 

This reduction in the amplitude of the noise pulse is accomplished 
by the noise inverter (V- 17B, 12AU7), as explained below. 

In extremely strong signal areas the noise inverter circuit should be 
made inoperative This is accomplished by means of the switch mount-
ed to the " Fringe Compensator Control" This switch when " OFF" ef-
fectively increases the bias (inserts an additional 10K resistor R-91 in 
the cathode circuit) on the noise inverter keeping it well below cut 
off at all times thus effectively eliminating it from the circuit. 

Failure to keep this circuit beyond cut off in strong signal areas 
.0T may result in vertical roll and or wiggle. The operation of the noise 

inverter is as follows. 
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NOISE INVERTER 

A composite video signal of positive polarity is taken from the sync 
amplifier plate (junction R-53 and R-54) and fed to the grid circuit of 
the noise inverter tube through C-68. The grid bias on this tube is set 
by adjusting R-89 (fringe compensator) which effectively varies the 
positive voltage on the cathode of the tube (Pin 3, V- 17B) so that the 
tube does not conduct (is just below the cut off) on sync or video in-
formation. 

However all positive noise pulses of greater amplitude than the sync pulses will cause this tube to conduct. The peaks 
of the sync pulses are clamped just below the cut off point of the noise inverter tube by the clamper (V- 17A) to prevent 
their causing conduction of the noise inverter, over wide variations in signal amplitude. The operation of the clamp 
tube is explained below. 

Since positive going noise pulses of greater amplitude than the sync pulses undergo an additional stage of amplifica-
tion through the noise inverter (V- 12B, 12AU7) they are greatly amplified and reversed in polarity so that when they are 
fed back to the composite video signal (junction R-55, C-40) through C-69 they completely cancel out the noise pulse. 
As you can see by the block diagram the amplified negative going noise pulse is of greater amplitude than the original 
thus causing a slight dip on the composite video signal. 

This system eliminates those noise pulses which would have otherwise adversely affected the operation of the sync 
separator. 

SYNC CLAMP 

In order to keep the tips of the sync pulses below the cut off point of the noise inverter tube over wide variations in 
input signal level, the peaks of the horizontal sync pulses are clamped to approximately zero volts by automatically 
varying the bias across R-90 (2.2 meg noise inverter grid resistor) in accordance with the strength of the horizontal 
sync pulse. (See Figures 5 and 6). 

This is accomplished by the sync clomp tube (V- 17A, 12AU7) in the following manner: The first horizontal sync pulse 
(Figure 5, Item A) will cause plate current to flow ( Ip) charging C-68 (. 01 mf.) to the peak of the sync pulse. 
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CHASSIS 120174-B, 120198-D 

ITEM 

Due to the relatively long time constant of C-68 and R-90 (2.2 meg. ) the voltage developed across R-90 as a result 
of the discharge of C-68 (. 01 mf. ) will be equal to the peak of the sync. pulse, (Figure 5, Item B). Stronger signals will 
cause more plate conduction thereby increasing the bias across R-90 while weak signals will cause less plate conduction 
thereby decreasing the bias across R-90. (See Figure 6). 
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As you can see the clamp tube (V- 17A) in conjunction with 
C-68 automatically adjusts the bias across R-90 so that the tips 
of the sync pulses will be clamped at approximately zero volts 
over wide variations in signal strength. 

The grid to cathode bias of the noise inverter (V- 17B) is then 
set by the ' Fringe Compensator" so that the tips of the sync pulses 
(approximately zero volts to chassis) will be below the cut off 
point of the noise inverter. 

As mentioned above this point is always maintained by the 
sync clamp tube (V- 17A). 

In order for the bias across R-90 to be dependent only on the 
sync amplitude and not noise pulses the sync clamp tube is kept 
at cut off at all times except during the horizontal sync pulses 
(15,750 times per second). This is accomplished by triggering the 
grid of the sync clamp tube at a horizontal rate with a positive 
pulse from the H. O.T. (See Figure 5, Item C). This pulse (about 
50V. P. to P.) drives the grid of the sync clamp tube positive, 
causing grid conduction. 

This conduction charges the grid capacitor (C-67, 100 mmf.) 
up to the peak value of the positive pulse (approx. -30V). 

Due to the relatively long time constant of C-67 ( 100 mmf.) and R-87 (470K) the voltage across R-87 due to the dis-
charge of C-67 remains at about -30V. until the next horizontal pulse comes along at which time the grid again draws 
current charging C-67 back to -30V. at which time the above process is repeated (See Figure 6, Item A). 

This causes the tube to remain well below cut off except when the grid is driven positive 15,750 times per second 
(horizontal rate) see Figure 6. 

Since the transmitted horizontal sync pulses of the composite video signal which are fed to the plate of the sync 
clamp tube through C-68 (. 01 mf.) occur at the same instant the grid of this tube is driven positive, plate conduction 
can only occur at this time. Noise pulses which occur between sync pulses cannot possibly cause this tube to conduct 
since the grid of the sync clamp tube is well below cut off at that time (See Figure 6). BECAUSE OF THIS FACT, THE 
NEGATIVE VOLTAGE DEVELOPED ACROSS THE NOISE INVERTER GRID RESISTOR (R-90) WILL BE DEPENDENT 
ONLY ON THE AMPLITUDE OF THE HORIZONTAL SYNC PULSES. 
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HORIZONTAL AUTOMATIC FREQUENCY CONTROL (MIRACLE PICTURE LOCK) 

In modern day receivers it is necessary to use some form of automatic frequency control so that the horizontal sync 
pulses do not directly trigger the horizontal oscillator. This is necessary since occasional noise bursts may prematurely 
trigger the oscillator, causing the picture to either spear or tear out. 

By using A.F.C. the average of a group of sync pulses are used to control the frequency of the oscillator, therefore, 
if a sync is distorted or masked by noise little effect will be observed on the screen. 

HORIZONTAL AUTOMATIC FREQUENCY CONTROL (Continued) 

This type of system is especially useful in the fringe areas where the signal to electrical noise interference is very 

poor. 

This particular chassis uses a comparison of phase between the sync signal and the generated sawtooth as a basis for 
automatic frequency control (A.F.C.). Such a system is little influenced by changes in sync amplitude or occasional 

noise and, therefore, operates extremely well. 

A Phase Detector V- 12B compares the difference in phase between the transmitted horizontal sync pulse and the 
horizontal sawtooth voltage which is generated in the receiver. Whenever the phase of the horizontal multivibrator 
(V-13) changes, the phase of the sawtooth generated by this tube also changes. This effect changes the phase between 
the sync and sawtooth voltages causing the sync pulse to ride higher or lower on the sawtooth retrace portion changing 
the peak amplitude of this composite wave. (See Figure 7). This change in amplitude is detected by the phase detector 
(V-128) by means of the grid leak voltage developed across R-65, R-64 and R-63 which is proportional to the peak 
positive amplitude of this composite wave (sawtooth plus horizontal sync pulse). (See Figure 7). 

When the frequency and phase of the sync and sawtooth is correct the negative grid reak voltage developed across 
R-64 is equal to the positive cathode voltage developed across R-63 ( 100 K), therefore, the net control voltage applied 
to the grid of the horizontal oscillator (V-13) is zero. With zero voltage on the grid the oscillator is set to have the 
proper frequency and phase by means of the horizontal hold control, horizontal balance control and phase coil. 

Just as soon as a phase difference develops between the horizontal sync and the sawtooth, a negative or positive 
control voltage is generated, which immediately corrects the phase of the oscillator, returning the control voltage 
back to approximately zero (will be slightly positive or negative depending upon the setting of the horizontal hold 
control R-73). 
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The purpose of the phase inverter is to provide a positive and negative going sync pulse of equal amplitude so that 
noise and sync pulses cancel themselves out at the control voltage take off point (Junction R-65, R-64) making the 

control voltage proportional only to phase differences. 

R-75, R-68, C-47, R-66 and C-46 are used to couple and shape the positive pulse from the horizontal output trans-
former to a negatively phased sawtooth. 

C-56 and C-55 reduce the amplitude of the generated horizontal sawtooth before it is fed to the grid of the phase 

detector by C-48. 

The network of R-67 (2.2 meg.) in parallel with C-49 (. 001) used in conjunction with C-50 (. 015) tends to filter 
unwanted high frequency pulses, while permitting the low frequency control voltage to pass. 
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HORIZONTAL OSCILLATOR, SWEEP, AND OUTPUT 

V-13, 65N7 is a cathode coupled rnultivibrator whose free running frequency and phase depends upon such factors 
as setting of R-71 ( Horizontal Balance), R-73 (Horizontal Hold), adjustment of L-13 ( Horizontal Phase Coil) and the 
applied plate and grid voltages. Since automatic frequency control is to be used in this circuit, one of the above fac-
tors will have to be automatically varied. Since the grid of V- 13A offers a convenient control point its voltage will 
be varied automatically to control the oscillation frequency and phase of V-13. The method of control is outlined 

under " Horizontal Automatic Frequency Control." 

The horizontal phase coil (L-13) is adjusted so that its natural resonant frequency is the same as the horizontal sync 
rate ( 15,750 CPS). The abrupt voltage changes in the plate circuit of V-13A shock this circuit into oscillation. Since 
the frequency of L-13 and C-53 is not effected by voltage changes or other component changes, it greatly stabilizes 
the operation of the circuit by modulating the plate voltage of V- 13A with a 15,750 sine wave. The polarity and phase 
of this sine wave is such that it maintains the free running frequency at 15,750 C. P.S. 

The sweep voltage which is developed across C-56, C-55 as a result of the charge through R-74 (47K) and discharge 
through the horizontal oscillator tube (V- 13B) is coupled to the grid of the 613Q6GT horizontal output tube. The 
68Q6GT (V-14) is used as a power amplifier so as to supply the necessary horizontal deflection current to the deflec-
tion yoke. The horizontal output transformer (T-9) matches the relatively low impedance of the horizontal deflection 
yoke winding (L-16) to the plate circuit of the 613Q6GT (V-14) for maximum efficiency. The damper tube V-16 
(6W4GT) is effectively connected across the horizontal deflection yoke to damp out oscillations which occur over part 
of the horizontal scanning cycle. The resultant energy from these damped oscillations provides the boosted B7/ voltage. 

VERTICAL OSCILLATOR SWEEP AND OUTPUT 

A cathode coupled multivibrator is used as the vertical oscillator (V-18, 6SN7). The vertical hold control (R-100) 
controls the free running frequency of V-18. The intergrated vertical sync pulse causes V-18 to lock in at the proper 
frequency. The amplitude of the sweep voltage is controlled by the vertical size control (R-103). Since R-103 changes 
the plate voltage of V-18, its adjustment may require resetting of R-100 (vertical hold control) as well. 

The sweep voltage developed across C-76 in series with R-104 is coupled trough C-77 to the vertical output tube 
V-19. The vertical output transformer (T-10) matches the low impedance of the vertical deflection yoke L-17, to the 
relatively high output impedance of V-19 for maximum efficiency. R-107 (vertical linearity control) changes the 
operating characteristics of the vertical output tube V-18, thus changing the vertical linearity of the picture. 

DEFLECTION 

Spot deflection is achieved by means of a deflection yoke (L-16 horizontal deflection coil and L-17 vertical deflec-
tion coil), mounted around the neck of the picture tube. Vertical and horizontal deflection currents flowing through 
these coils set up a magnetic field within the tube which causes the spot to be scanned both vertically and horizontal-
ly. R-111 and R-112 damp out the vertical coils to prevent spurious oscillations. C-81 connected across one half of the 
horizontal yoke winding is used to make both halfs of this winding electrically identical. This in conjunction with 
R-83 (8200 ohm) connected between the horizontal output transformer and the yoke help to eliminate yoke ringing 

(rippling of raster lines). 

HIGH VOLTAGE SUPPLY 

A voltage pulse in the plate circuit of the horizontal output amplifier (V-14, 613Q6GT) which is developed during 
horizontal retrace is stepped up by the auto-transformer type primary of the horizontal output transformer T-9. Ap-
proximately 15,000 volts are generated in this manner due to the high efficiency of this circuit. A 1B3 (V-15) recti-
fies this pulse which is then filtered by C-61, (500 mmf.) and R-84, ( 100K). Filament power for this tube is obtained 

from a tap on the horizontal output transformer. 

LOW VOLTAGE SUPPLY 

Two dual rectifiers (V-20, 5U4G, V-21, 5U4G) are used to supply the proper D.C. voltages and currents to the 

receiver from the applied A.C. power. 

Although each tube is connected as a half wave rectifier, together they form a full wave rectifier circuit. 

Filtering is accomplished by a condenser input filter (C-64, 80 mf.; L-18, filter choke and C-66, 40 mf.). Volt-
ages of plus 245, 225 and 150 are available from this supply. The B plus 150 volts is further filtered through R-86, 
(1250 ohm) and C-65, 40 mf. Since the center tap of the power transformer T-11 is above chassis by 8.5 ohms (R-51) 
a small negative voltage is developed which supplies a fixed bias to the video amplifier tube (V-5, 6CB6). A . 6 amp. 
slow blowing type fuse is placed in series with the center top of the power transformer (T-11) to protect the receiver 
in the event a short in the Hi B plus circuit (+245V. and +2Z5V.) should occur. 

FOCUS AND CENTERING 

The 21MP4 (V-24) is pre-focused electrostatically by means of a focus electrode in the gun assembly operating at 
a nominal voltage of 150 volts. The voltage on this electrode may be varied between 0 and the boosted B7/voltage of 
430 volts by means of the potentiometer marked Focus" (R-31) at the rear of the chassis in order to secure the best 
possible focus. 

Centering is accomplished by means of a centering unit placed on the neck of the picture tube slightly behind the 
yoke. 

This device consists of two magnetized rings which when rotated together cause the electron beam to shift thus 
centering the picture. If the centering range is not sufficient a slight rotation of one of the rings with respect to the 
other will vary the amount of range until the right point is reached. For further information on the use of this center-
ing unit see note on centering procedure. 

BEAM BENDER (ION TRAP) 

A single magnet type of beam bender is used and should always be adjusted by sliding and rotating the unit for 
maximum brightness. Do riot adjust the trap for removing corner shadows or improving focus if in so doing the bright-
ness is reduced. 

If two positions of maximum brightness are found use the one closer to the picture tube socket. 

ADJUSTMENT OF NOISE INVERTER (Fringe Compensator) 

1) Be sure the miracle picture lock has been properly adjusted (horizontal hold circuits). See Page 15. 

2) Tune in a weak station. Turn fringe compensator switch to the " ON" position and adjust the fringe compensator 
control for best picture stability. 

3) Try all channels and readjust fringe compensator if necessary for best overall picture stability. 

NOTE: In most locations this added protection will not be necessary and the fringe compensator should remain in the 
"OFF" position. If this is not done, picture wiggle and or vertical roll might result in strong signal areas. 

CENTERING PROCEDURE 

Set the unit, magnets forward, on the tube so that 
the magnets are about 1/4" behind the yoke. Ad-
just the clamp so that the unit is a sliding fit on the 
tube. 

2. Set the magnets so that the adjusting arms are ap-
proximately 1200 apart (Figure 9). 

3. Adjust the ion trap magnet for maximum brightness. 

4. Rotate the whole unit, this will cause the picture to 
move around a circle. Stop where the picture is 
most nearly centered. 

5. Rotate the magnets separately, in equal distances 
but in opposite directions to complete the centering. 

6. Repeat steps 3, 4 and 5 if necessary. 

7. Tighten clamp. 

8. Readjust the ion trap magnet to give maximum 
brightness. 

CAUTION: It is important that the centering magnets not be operated too close to the yoke as the A-C field from 
the yoke may cause the centering magnets to become demagnetized. 

ADJUSTING 
ARM - le-

CL AMP. 

DWG NO 956051 

\-10N TRAP 

ADJUSTING ARM 

CENTERING UNIT 

SETTING OF TUNING KNOBS 

FIGURE 9 - CENTERING UNIT 
LOCATION DRAWING 

1) Make sure chassis has been adjusted in the cabinet so that the tuning shafts are perfectly centered through the cabi-
net hole. 

2) Insert fine tuning knob on shaft and rotate fully counter clockwise (no further rotation of outer U.H.F. dial shaft). 
3) Remove fine tuning knob and insert the U. H.F. dial (contains II. H.F. channel Nos.) on U. H.F. dial shaft. Set 

the scribed line at 12 o'clock before placing on shaft. Do not twist or turn when inserting U. H. F. dial. The scribe 
line is a hair thickness and is located about 3/16" to the right of the heavy black line near 0 of channel 20. 

4) Place fine tuning and selector knobs on their respective shafts. 
NOTE: Leave enough space between knobs so that there will not be any binding. 11
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CHASSIS 120174-B 120198-D 

ALIGNMENT V.H.F. 
ALIGNMENT 

a. Equipment Required - A sweep generator, ( 10 MC. 
sweep with center frequency of 44 MC. plus all 
necessary R.F. sweep frequencies as listed in R.F. 
Table), accurate marker generator, oscilloscope 
and V.T.V.M. are required for alignment. The 
marker generator must supply frequencies of 4.5 
MC., 40 to 48 MC. and 50 to 216 MC. 

b. Alignment Points - The location of all I . F. trans-
formers, Tuned Circuits, and trimmers shown in 
Figure 14. 

TV R.F. & MIXER ALIGNMENT (V. H.F.) 

Connect 3 volt bias battery to both 1.F. and R.F. 
AGC. circuits, positive terminal to chassis, nega-
tive terminal to junction of R-19, C-19, C-18. 
Add a jumper wire from this junction to junction 
of R-10, R-16, C-8 so that the bias battery is also 
applied to 1.F. AGC. 

STANDARD 

SIGNAL GEN 

(SUPPLIES 

MARKER SIGNAL) 

NOTE. SWEEP GENERATOR 

WITH 300 OHM 

OUTPUT CONNECT 

DIRECTLY TO ANT, 

TERMINALS. 

GROUND TO CHASSIS 

956036 

COUPLE IN A MANNER TWAT WILL 

PROVIDE JUST ENOUGH MARKER 

TO BE DISCERNABLE WITHOUT 

AFFECTING THE OBSERVED RESPONSE 

V. H. F. 
ANTENNA 

TERMINALS 

Figure 10. GENERATOR CONNECTIONS FOR TELEVISION 
R.F. CHANNEL ALIGNMENT. 

SWEEP & MARKER 
GENERATOR MARKER GEN. 

OSCILLOSCOPE 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCT 10 NS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

CONNECTIONS 
FREQ. 
RANGE FREQ. 

Connect as 
shown in Fig. 10 
and adjust 
sweep controls 
for width so 
that complete 
channel re- 
sponse may be 
observed as 
shown in Fig. 11 

Channel 
#12 

207 MC. 
Center 
Freq. 

209.75 MC. 
Sound Carrier 

205.25 MC. 
Pix Carrier 

Vert, input of 
scope through 
10K resistor to 
test point on 
tuner Fig. 14 
Low side to 
chassis 

Set Channel Selector to # 12 

NOTE 

Keep output of R.F. Marker 
Generator at a level that 
provides a readable marker 
but does not distort the 
curve that is being observed 
on the scope. 

C-2 
R.F. Amp. 

Input 
Trimmer 

Adjust Trimmers C-2, C-5 and C-6 
to obtain response shown in Fig . 11 

IMPORTANT: When adjusting 
trimmers C-2, C-5 and C-6 it will 
be noted that the bond pass char-
acteristic can be broadened by 
sacrificing amplitude. It is unde-
sirable to overly broaden the 
curve as that would result in a 
loss of sensitivity. 

C-5 
R.F. Plate 
 Trimmer 

C-6 
Mixer 
Grid 

Trimmer 

#13 
213 MC. 

'215.75 MC. 
*•211.25 MC. 

Same 
as 

Above 

Set Channel Selector to # 13 
(See Note Above) 

The r-f bond pass 
television channels 
without disturbing 
C-2, C-5 and C-6. 
erotor and marker 
the other television 
tion of both the sound 
rier markers. 

characteristic 
should now 

the setting 
Adjust 

generator 
channels. 

carrier 

of the other 
be checked 
of trimmers 

the r-f sweep gen-
for operation on 
observing poil-
and picture car-

....... 

Set Channel Selector to # 11 
(See Note Above) 

#11 
201 MC. 

•203.75 MC. 
"•199.25 MC. 

#10 
195 MC. 

*197.75 MC. 
*•193.25 MC. 

Set Channel Selector to # 10 
(See Note Above) 

#9 
189 MC. 

•191.75 MC. 
"•187.25 MC. 

Set Channel Selector to 09 
(See Note Above) 

Set Channel Selector to #8 
(See Note Above) 

#8 
183 MC. 

'185.75 MC. 
••181125 MC. e 

s 

e ,„ 

i  
i 

.zi 

Same 
as 

#7 
177 MC. 

•179.75 MC. 
••175.25 MC. 

Set Channel Selector to 07 
(See Note Above) 

Set Channel Selector to #6 
(See Note Above) 

Above 
06 
85 MC. 

• 87.75 MC. 
•• 83.25 MC. 

#5 
79 MC. 

• 81.75 MC. 
•• 77.25 MC. 

Set Channel Selector to #5 
(See Note Above) 

•••• /N.». •••••••• «II 
e• tv wad us... my Me •••• ............. ,„,,, 

Figure 11-- TUNER RESPONSE CURVE 
SHOWING BAND-PASS LIMITS. 

The response for all channels should meet with 
the requirements of Fig.11. To do so it may be 
necessary to compromise by slightly changing 
the initial channel # 12 adjustments of C-2, 
C-5 and C-6 while switched to channel which 
does not conform. 

04 
69 MC. 

• 71.75 MC. 
"• 67.25 MC. 

Set Channel Selector to #4 
(See Note Above) 

03 
63 MC. 

• 65.75 MC. 
•• 61.25 MC. 

Set Channel Selector to #3 
(See Note Above) 

F2 
57 MC. 

• 59.75 MC. 
• • 55.25 MC. 

Set Channel Selector to #2 
(See Note Above) 

`Sound Carrier Marker 
••Picture Carrier Marker 

I.F. ALIGNMENT 

1) Tune receiver to unused Channel 10 or 12. 

2) Connect 3 volt bias battery with negative terminal to I.F. AGC. (Junction R-10, C-8, R-16) positive 
terminal to chassis. 

3) Connect D.C. V.T. V.M. to video test point (see location in Fig. 13 and 14). 

4) Connect terminated marker generator to floating shield of converter tube V-23 6J6. (Shield raised 
slightly so that it does not make contact with chassis). Use unmodulated marker. See Fig. 13. 

MARKER 
GENERATOR ADJUST PROCEDURE 

45.75 MC. 
Unmodulated T-4 

Peak for maximum response. Adjust output of signal generator so that 
maximum response does not produce more than -2V. D.C. on V.T. V.M. 

43.2 MC. 
Unmodulated 

T-3 

42.0 MC. 
Unmodulated T-2 

45.0 MC. 
Unmodulated 

L-3 
T-1 

41.25 MC. 
Unmodulated 

L-2  Adjust trap for minimum response. Increase output from signal generator so that a 
true minimum position can be found. 

5) Connect vertical input of an oscilloscope instead of V.T.V.M. to video test point with vertical scope 
gain set at, or near, maximum. (Horizontal scope sweep set at 400 cycles). 

MARKER 
GENERATOR ADJUST PROCEDURE 

47.25 MC. 
400 Cycles 
Amp. Mod. 

L-1 With signal generator set at maximum output, adjust L-I for minimum vertical re-
sponse on scope. 

6) Now that all the I.F. coils and transformers have been set, the overall response can be observed and 
adjusted if necessary. 

SIGNAL GENERATOR INPUT 
MEASURING 

INSTRUMENT ADJUST PROCEDURE 
CONNECTION 

FREQUENCY 

SWEEP MARKER 

Connect terminated 
sweep and marker 
as shown in Fig.13. 

Center 
frequency 
44 MC. 
10 MC. 
Sweep 

45.75 MC. Scope 
connected 
to Video 
Test 
Point 

T-4 If 45.75 MC. doesn't lie from 60 to 
70% down adjust T-4 (see fig 12) for 
tolerances. * 

Providing overall curve is within tolerances as shown below, no further adjustments are needed. If band width or 
tilt is not as specified, repeat entire alignment procedure. If still out then a slight retouching is permissible. 
TRAPS L-1 and L-2 MUST BE ADJUSTED AS INDICATED ABOVE. DO NOT RE-ADJUST WHILE OBSERV-
ING OVERALL I.F. RESPONSE CURVE. 

*KEEP OUTPUT OF SIGNAL GENERATOR AS LOW AS POSSIBLE WHEN OBSERVING THE OVERALL l.F. SHAPE SINCE 

TUBE OVERLOAD MIGHT RESULT AND THE RESPONSE WILL APPEAR INCORRECTLY FLAT AND WIDE. 

20%MAX 

41.25 MC 

.... 

PERMISIBLE TILT 
20% EITHER WAY 

60% TO 70% 

Fe-- 3.5 TO 4 PAC.-111 •5.75 MC. 

•7.25 MC. ADJACENT 
SOUND 

Figure 12. OVERALL I.F. RESPONSE CURVE 

NOTE: It may be impossible to 
observe the 47.25 MC. marker 
with the average service equip-
ment due to the high attenuation 
of trap L-1 (adjacent sound). 

©John F. Rider 



OWL 40 956072 
FLOATING SHIELD 

TO 
1•11:{PN, SwEEP 

TO 
MARKER 

FLOATING 
SHIELD 

UHF TUNER 
LOCATED ABOVE 
THE SOON TUBES 
ON CHASSIS 1E0190.0 

TO 
SWEEP 

GENERATOR 

CONNECT IN 
PLACE OF V.T.VM. 
WHEN NEEDED. 

TO SIT HASSIS IN TKIS POSITION INSE RT A 
BLOCK OF 9f000 BETWEEN THE HIGH VOLTAGE CAGE 
.0 lIt WORK BENCH 

Figure 13. CONNECTIONS FOR I.F. ALIGNMENT. 

All instrument leads should be dressed as directed and as short as possible to prevent 
interaction between input and output leads. Failure to do this may result in an un-
stable response indication. 

NOTE: It is important that the output cable of the sweep and marker generator be properly 
terminated in their characteristic impedance which is usually from 50 to 75 ohms. 
If this termination has not been built into the end of the cable by the instrument 
manufacturer* then a resistor of the proper value (characteristic impedance) should 
be connected across the output of each generator cable as shown above. 

* If in doubt check your instruction book which is issued by the test equipment manu-
facturer. 

TEST 
POINT 

T- A 

DWG NO 956073 

A2- A13 
ACCESSIBLE I 
THRU HOLE I 
IN TUNER I 
CHASSI7ii 

1 , 

L-5 
HIGH 
PASS 
FILTER 

UHF TUNER ANO 
FILTER L-5 LOCATED 
THE 5U•G TUBES ON 
THE 120198-0 CHASSIS. 

C-3 
FINE 

TUNING 

45.0 MC 
7-2 

42.0 MC 
BOTTOM 

FRONT OF CHASSIS 

L-3 45.0 MC TOP OR BOTTOM 

L- I ADJACENT SOUND TRAP 
47.25 MC. TOP OR BOTTOM 

L-2 SOUND CARRIER TRAP 
•1.25 MC. TOP OR BOTTOM 

43.2 MC 
BOTTOM 

T-4 
45.75 MC 
BOTTOM 

T-5 
4.5MC 
TOP OR 
BOT TOM 

T 6 
4,5 MC 
TOP AND 
BOTTOM 

77 
4.5 MC 
TOP AND 
BOTTOM 

SECONDARY 
ON TOP FOR rPART NO 708018 AND 
708151. 

  L 12 
4.5 MC. 
TRAP 
TOP OR 
BOTTOM 

R. F. OSCILLATOR ALIGNMENT (V. H. F. ) 

1. Connect marker and sweep generator as shown in Figure 10, low side to chassis. 

2. Connect scope to video test point (see location Fig.13 and 14). 

3. Connect 3 volt bias battery as described under R.F. Alignment Page 11. 

4. Before undertaking oscillator alignment be sure I . F F. circuits are correctly aligned for band pass characteristic and trap 
settings. 

5. During oscillator alignment, it is necessary to set the fine tuning control so that the tooth on the fine turning cam points 
downward. 

MARKER 
SIGNAL 

GENERATOR 
FREQUENCY 

SWEEP 
GENERATOR 
FREQUENCY 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
 OR 
SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

•209.75 MC. 
••205.25 MC. 

Channel 
#12 
Center 

Frequency 
207 MC. 
10 MC. 
Sweep 

Be sure that fine tuning control has 
been properly positioned (tooth on the 
cam pointing down) 

NOTE 

During this step and thru-out all suc -
ceeding steps it is necessary to: 

1. Keep output of sweep generator at a 
level that does not allow the reading 
on a VTVM to exceed minus 1 volt 
when connected across video detector 
load at minimum sweep width, 

2. Keep output of standard signal gen- 
erator at a level that provides a 
readable marker but does not distort 
the curve that is being observed on 
the scope. 

Adjust 
Slug 
A-12 

NOTE: Before making the following adjustment, 
advance the vertical gain control on the scope in 
order to magnify the sound trap portion of the re-
sponse curve. 

Then, use a non-metallic screwdriver to adjust 
channel # 12 oscillator slug (accessible thru hole 
on front of r-f tuner unit) and shift response curve 
so that sound carrier marker is located at the 
position indicated below. 

Now reduce gain control setting of scope to re -
store pattern to normal amplitude und observe 
position of picture carrier marker. This marker 
should appear on the high frequency side of the 
characteristic curve. The amplitude of the pic-
turc carrier should be between 60 and 70% down 
from peak response. 

*215.75 MC. 
*0211.25 MC. 

• 203.75 MC. 
••199 .25 MC . 

*197.75 MC. 
••193 .25 MC . 

•191.75 MC. 
**187.25 MC. 

•185.75 MC. 
••181.25 MC. 

*179.75 MC. 
••175.25 MC. 

• 87.75 MC. 
*" 83.25 MC. 

* 81.75 MC. 
•• 77.25 MC. 

• 71.75 MC. 
** 67.25 MC. 

• 65.75 MC. 
•• 61.25 MC. 

* 59.75 MC. 
** 55.25 MC. 

Channel # 13 
213 MC. 

Channel # 11 
201 MC. 

Channel # 10 
195 MC. 

Channel # 9 
189 MC. 

Channel # 8 
183 MC. 

Channel #7 
177 MC. 

Channel #6 
85 MC. 

Channel #5 
79 MC. 

Channel #4 
69 MC. 

Channel #3 
63 MC. 

Channel #2 
57 MC. 

Set Channel Selector to # 13 
(See note above) 

Set Channel Selector to # 11 
(See note above) 

Set Channel Selector to # 10 
(See note above) 

Set Channel Selector to # 9 
(See note above) 

Set Channel Selector to # 8 
(See note above) 

Set Channel Selector to # 7 
(See note above) 

Set Channel Selector to #6 
(See note above) 

Set Channel Selector to #5 
(See note above) 

Set Channel Selector to #4 
(See note above) 

Set Channel Selector to #3 
(See note above) 

Set Channel Selector to #2 
(See note above) 

Adjust the r-f sweep generator and marker generator for op-
eration on other television channels; set marker generator to 
sound carrier frequency. After setting Channel Selector to cor -
responding channel, adjust oscillator slug thru hole on front of 
r-f tuner unit. (A-2 to A-13) 

This permits response curve to be shifted so that sound carrier 
marker will appear at the position indicated below. 

- 4-
60 TO 
70`Yo 

45.75 MC. 

SOUND I.  F. 

41.25 MC. 

TYPICAL OVERALL RESPONSE CURVE 

NOTE: Make sure that cam on fine tuning control shaft re-
mains properly positioned during this step (tooth on the cam 
pointing downward). 

NOTE: If an unsatisfactory overall response is obtained for a particular channel, observe R-F amp. and Mixer 
response curve for that channel (as described in R-F Amp. and Mixer Alignment Table). If characteristic curve 
does not conform reasonably well within the typical curve shown in Figurell, then do the following things: 

1. Check method of connecting scope, voltmeter and generator leads to eliminate possible distortion of 
observed response, or: 

2. Attempt to obtain a better compromise for R.F. response on all channels by realigning R-F Amp. and 
Mixer circuits, or: 

3. Try replacing Antenna, R-F and Oscillator coils for the particular channel. 

*Sound Carrier Marker 
**Picture Carrier Marker 

R.F. OSCILLATOR ALIGNMENT PROCEDURE 
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Figure 14 - LOCATION OF ALIGNMENT POINTS (TOP VIEW) 
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SOUND ALIGNMENT 

(A) USING 4.5 mc UNMODULATED SIGNAL GENERATOR 

1) Short pin él of V-3 to Chassis with short 

jumper wire. 

2) Keep output of signal generator low no as 

to provide a sharp meter indication with 

adjustment of transformers. 

(B) USING TRANSMITTED TV AIR SIGNAL 

1) Connect antenna and tune to a good on the 

air TV station. 

2) Adjust fine tuning control for best picture. 

3) Adjust antenna coupling for moderate signal so 

as to provide a sharp meter indication with 

adjustment of transformers. 

4) Meter reading may pulsate due to changes in 

signal strength; do not confuse with a peak 

adjustment. 

STEP 
SIONAL GENERATOR INPUT MEASURING 

INSTRUMENT 
ADJUST PROCEDURE CONNECTION FREQUENCY 

1 

Marker Ben. through 
.01 MF to Pin 7 of 
V-4 low side to 
chassie. 

Connect antenna and 
tune in a peed trans- 
witted TV. signal 
(any channel) 

4.5 MC 
(Unmodulated) 

- or - 

A good on the air 
TV. channel 

Connect D.C. V.T.V.M. 
(negative scale) 
through 10X Resistor 
to Junction of C-30. 
R-35, R-36 - low 
side to chassis. 

T-5 
Top 
0 r 

Bottom 

7-6 
Top and 
Bottom 

Peak for maximum voltage. 
Adjust output of signal 
generator to produce about a 
one volt D.C. rise on meter 
(1 volt above noise' voltage) 

If T.V. signal is used 
adjust ant, coupling to 
receiver to produce about the 
same voltage rise. 

2 Sae• •• 

above. 

3 • m e 

• 8 

• b o ye . 

Connect V.T.V.M. 
through 10X 
Resistor to 
Junction of R-44, 
C-34 - low side 
to chassis. 

T-7 
Top and 
Bottom 
(Cis -  

crimi- 
nator) 

A) Detone Discriminator 
secondary T-7 ( Top Pt. 
'706018, 708151; Bottom Pt. 
/708017) for maximum nage-
tine meter reading. 

8) Adjust primary T-7 for 
maximum negative meter reading. 

C) Readjust Discriminator 
secondary ( towards original 
setting) for zero D.C. reading 
on V.T.V.M. 

0) Check Audio, if distorted 
repeat steps A - C. 

' The noise voltage is  d under no signal conditions ( antenna terminals shorted directly at tuner by 
means of a short jumper wire; or disconnect 4.5 MC. generator if procedure ( A) above is followed.) 

4.5 MC VIDEO TRAP ALIGNMENT (L-12) 

1. Connect crystal controlled 4.5 mc. signal generator through a . 01 mf. condenser to the grid of the video ampli-
fier tube ( Pin 1 of V-5, 6CB6) low side to chassis. 

2. Set contrast control for maximum contrast (fully clockwise). 
3. Connect a V.T.V.M. (D.C. scale) through an R. F. probe to the cathode of the picture tube ( Pin 11, yellow lead) 

low side to chassis. 
4. Adjust the 4.5 mc. trap L-12 for minimum reading on the V.T. V.M. 

If a crystal controlled generator is not available the video trap can be adjusted in the field by setting the fine tun-
ing control for maximum 4.5 mc. in picture and adjusting the 4.5 mc. trap (L-12) until this 4.5 mc. beat note is re-
duced. Be sure that video ringing is not introduced from this adjustment since this indicates the trap was aligned at 
too low a frequency. 

ALIGNMENT OF MIRACLE PICTURE LOCK ( Horizontal A.F.C. & Osc. ) 

Before proceeding be sure the Fringe Compensator Switch has been turned " OFF" (fully counter clockwise past 
click). 

1. Tune set to a good channel. 
2. Short phase coil (L-13) with a jumper wire, leads have been brought to top of chassis on terminal strip near V-13 

horizontal oscillator (see tube location diagram Figure 19 Page 19). 
3. Short horizontal control grid to chassis. This point has also been brought to top of chassis on same strip as mention-

ed in Step 2. 
4. Rotate horizontal hold control (R-73) to center of its mechanical range. 
5. Adjust horizontal balance control (R-71) (rear of chassis) until picture pulls into synchronism (in most cases picture 

will sway from side to side). 
6. Remove short from horizontal phase coil (L-13) and adjust L-13 for some synchronous condition as Step 5 above. 
7. Remove short from horizontal control grid. Horizontal frequency circuits are now properly aligned. 
8. When properly adjusted (Steps 1 to 7) the horizontal hold control can be moved slowly over most of its range with-

out throwing the picture out of sync. 
9. Readjust horizontal hold control (R-73) so that the picture remains in sync when switching channels (near center 

of range). 

CHASSIS 120174-B, 120198-D 

ALIGNMENT (UHF TUNER) 

The alignment of the tuner is factory set and will actually not require any additional adjustments other than to 
compensate fog- differences in 6J6 oscillator tubes. Because of this fact, the only adjustment to be made in the field 
is trimmer C-7 which is located next to the 6J6 oscillator tube. (See Figure 2, Page 2) 

This trimmer is normally set at the factory to track the highest U. H.F. channel (83). This must be done with a 
U.H.F. sweep and marker generator. In the field however, this equipment is not readily available and C-7 should 
therefore be used to track the highest U. H.F. channel received in the area. It is usually best to try a few 6J6 tubes 
until one is found which more nearly resembles the original, thus requiring only a slight adjustment of C-7. 

In the event T-A has been tampered with or replaced, it should be adjusted for best results on all U. H.F. channels 
received in the area. This I.F. sometimes normally has only a slight effect on the picture or sound. 

Before doing any work on this U. H.F. tuner, whether in the field or shop, be sure that the V. H. F. I. F. and R.F. 
circuits have been properly set up, (this can be checked by viewing an on the air V. H.F. channel or by instruments). 
Information pertaining to the use of instruments can be found on Pqges 11,12 and 13. 

GENERAL INSTALLATION INSTRUCTIONS 

ANTENNA 

This chassis is designed to operate from either 
its built in UHF-VHF antenna, an external com-
bination UHF-VHF antenna or separate UHF and 
VHF antennas using one or two sets of antenna 
lead in wires. 

This set as delivered is ready to operate from 
its built in UHF-VHF antenna. In most strong 
UHF-VHF signal areas this will suffice. 

If it is necessary to install an external antenna, 
disconnect the built in antenna by removing the 
spade lugs (1 and 2) from the VHF antenna tér-
minals. 

If one antenna lead in is used for both UHF and 
VHF reception, it should be connected to the VHF 
input terminals. When the receiver is set for UHF 
reception, the UHF-VHF switch automatically 
transfers the single antenna lead in to the input of 
the UHF tuner removing it from the VHF tuner. 
This transfer will only take place providing the 
jumper twin lead connected to terminals 7 and 16 
of the UHF-VHF switch is also connected to the 
UHF input antenna terminal strip by means of 
spade lugs 3 and 4. 
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Figure 15. ANTENNA CONNECTIONS 

If separate UHF and, or VHF antenna lead in wires are used, they should be connected to their respective antenna 
input terminals. Under these conditions, spade lugs 3 and 4 must be removed from the UHF input antenna terminals. 

For new installations, it would be desirable and economical to install a conàbination UHF-VHF antenna providing 
of course that a VHF station has been allocated to that area. In the event that The terrain is hilly or in a metropolitan 
area, ghosts may present quite a problem and it may be better to install separate UHF and VHF antennas. This may 
be necessary since combination antennas usually have poor directivity at UHF. Separate UHF and VHF antennas can 
be connected to one lead in if desired through a printed circuit filter, which is commercially available. 

U H F ANTENNAS WHICH WILL TAKE CARE OF MOST PRESENT DAY INSTALLATIONS 

SINGLE BOW TIE 

For use in strong signal areas 
where ghosts do not present 
a problem. 

NOTE: All of the above four 

STACKED V 
For use in weak signal areas 
where ghosts do not present 
much of a problem. Can 
also be used for strong VHF 
signals. 

antennas will operate over all 

BOW TIE SCREEN 
R ELF ECTOR 

For use in strong or weak 
signal areas where ghosts 
present a problem. 

70 UHF channels. 

FOLDED BOW TIE 
CORNER REFLECTOR 

For use in strong or 
fringe areas where 
ghosts present a 
problem. 
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In UHF the use of free space terminals and rigid construction is an important detail. By free space terminais we mean 
air insulation between the terminals of each antenna section instead of bakelite or poly. The use of an insulation other 
than air, tends to collect moisture which creates a signal leakage path thus reducing the signal. 

Since UHF frequencies have relatively short wave lengths, rigid elements are very important. The slightest movement TUBE LOCATIONS 
could easily become an appreciable part of a wave length which may effect signal pickup. 

ANTENNA WIRE 

The common type 300 ohm ribbon line will work out satisfactorily only in strong signal areas, since when wet line 
losses increase by almost 8 times at the high end of the UHF band. The tubular 300 ohm line is much better in this re-
spect as the leakage path is not as readily effected by moisture and it can therefore be used in most signal areas. When 
wet, tubular line losses increase slightly more than two times at the high end of the UHF band. In the extreme fringe 
areas the use of open wire line may be best, but it is more difficult to work with. Shielded 72 ohm or 300 ohm trans-
mission line is not at all effected by weather conditions but these lines generally have a higher loss to start with and are 
comparatively expensive. 

72 ohm 

Shielded 

300 ohm 
375 ohn or 
450 ohm 

open wire 
line 

Transmission lines other than the shielded type should be mounted away (6 to 7 inches) from all nearby metal objece 
by use of stand offs, as the closer these lines are to metal, the greater will be the losses. In the event that it is impracri-
cal to use stand offs, shielded lines such as RG-59U or RG-11U should be used. Never rest unshielded lines next to metal 
objects over any appreciable distance as losses will be exceptionally high and will vary to a great extent depending on 
weather conditions. 

If tubular line is used, be sure that the ends are sealed to prevent moisture from entering the line. This is easily done 
by heating the ends and pressing them together to form a good seal. It is also a good idea to use a small drain hole in 
the tubular line just before it enters the house so that condensed moisture may leak out. 

HEIGHT AND ORIENTATION OF ANTENNAS AT U. H.F. 

Since the wave lengths at UHF are much shorter than at VHF, objects which did not appreciably reflect the VHF wave 
will now reflect UHF waves. Because of this, orientation and the use of directive antennas is much more important to 
minimize the pickup of reflected or ghost signals. 

Another effect of these shorter wave lengths is to cause a more rapid variation of signal pickup with antinna height. 
Because of this fact, it is important that antenna height be probed for maximum signal pickup. A foot higher or lower 
may yield a marked increase in the signal pickup. 

U. H. F. CHANNELS AND THEIR CORRESPONDING FREQUENCIES 

Channel Freq. Video Audio 

Half 

Wave 

(Inches) 

Channel F req. Video Audio 

Half 

Wave 

(Inches) 

II 470-476 471 25 473.75 125 3 692-698 693 25 697 75 85 

13 476-482 477.25 411 73 12. 4 327 698-704 699 25 703 75 8 5 

16 482.438 483.25 487.73 12.2 53 704710 705.25 709.75 8 4 

17 438494 489.25 493.73 12D 34 710-716 711.23 713 75 83 

18 494.300 495 25 499.73 11.9 55 716-722 717.25 721.73 8 3 

19 300-306 501 25 505.73 11.8 36 722-728 723.25 727.75 82 

20 506-312 507 25 511.73 114 57 728.734 729 25 733 73 8.1 

21 512-318 513.25 517.73 11.3 
58 

59 

734-740 

740.744 

735 25 

741.25 

. 73975 

745 75 

8.0  

se 
22 
73 

518.334 
324-530 

519.25 
523.25 

32315 
529/5 

11.4 

11.2 
60 744-752 747 25 751.75 7.9 

24 330.536 531.25 533.75 11.1 61 732.751 753 25 757/5 7/ 

25 536-542 537 25 541.75 Ile 62 738.764 759.35 763 75 70 

26 342.548 543.25 347.75 10.9 63 764-770 765 23 769.75 7/ 

27 548-554 149.25 553.73 10.7 64 770-776 771 23 773.75 7/ 

28 500360 335.23 559.75 10.6 63 776-782 777.23 781.73 74 

29 540-346 361 35 345.73 10.5 66 782.788 783.25 787.75 7.6 

30 566-572 547.25 371.73 10.4 67 718.794 789.25 793 75 75 

7.4 
31 372.378 573 23 377.73 103 

61 

69 

794.800 

800-806 

795 25 

801 25 

799.75 
805.75 7.4 

32 370384 579 23 383.73 702 70 806-812 807 23 811 75 7.3  

33 344390 383.23 319.73 10. 1 

34 590-596 391.23 395.73 10.0 71 812318 813 25 817/5 73 

35 396402 397.23 60173 9/ 72 818-824 819 25 823.75 7.2 

36 601401 603.23 607.75 9.8 73 824.830 825 25 129.73 7.2 

37 604614 609.23 613.73 9.7 74 830-836 831.23 833.75 7.1 

33 614-670 615.23 619.75 9.6 75 836-842 837.25 841/5 7.1 

39 620-426 621.25 625.73 9.3 76 842348 84375 847/5 70 

40 626032 627.25 631/5 9.4 77 840834 849.23 853 75 7.0 

78 834 860 855 23 859 75 69 

41 

42 

032438 

630444 

633 25 

639 23 

65772 

643/3 

93 

9.2 
79 

80 

05D866 

846-872 

841.25 

867.25 

865.75 

871.75 

6.9 

6.8 

43 644-610 647.23 649.75 9.2 
81 872.878 873.25 877.75 6.8 

44 4.9)434 651 25 655.75 9.1 
82 878.884 879.25 883.75 6.7 

45 668-662 637.25 661/3 90 83 884-890 885.23 889/3 6.7 
46 6.2.61141 663.23 647/3 e9 
47 44847 4 669.25 673.73 8.8 

43 674-400 675.25 67/75 se 
49 6110-146 681.23 683/5 87 

50 _ 4464.2 687 25 691.73 te 
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Figure 16 - TUBE LOCATIONS DIAGRAM FOR CHASSIS 120198-D 
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CHASSIS 120174-B, 120198-D 

TUBE LOCATIONS 
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Figure 19 - TUBE LOCATIONS DIAGRAM FOR CHASSIS 120174-B 

TUBE TROUBLE ANALYSIS CHART FOR CHASSIS 120198-D & 120174-B 

SYMPTOM CHECK 

Weak or no sound nor video (picture, raster normal - UHF only V-25, D-1, D-2 * 
Weak or no sound nor video (picture raster normal - UHF and or VHF V-22, V-23, V-1, V-2, V-3, V-4* 
Weak or no sound - Video and raster normal  UHF and or VHF V-6, V-7, V-8, V-9, V-10 
Weak or no video - Sound and raster normal  UHF and or VHF V-5, V-24 
Poor or no horizontal nor vertical sync - sound and 
video normal (contrast control makes video darker 
or lighter)   UHF and or VHF 

V-11, V-17 

Poor or no horizontal nor vertical sync - Video weak 
or distorted, raster normal - sound may or may not be 
normal   UHF and or VUE 

V-22, V-23, V-1, V-2, V-3, V-4 

Poor or no horizontal sync - raster normal and sound 
normal (picture locks in vertically)   UHF and or VHF V-11, V-12, V-13, V-17 
Poor or no vertical sync - raster normal and sound 
normal (picture locks in horizontally)   UHF and or VHF V-11, V-17, V-18 
Horizontal line (no vertical sweep) - sound normal - UHF and or VHF V-18, V-19 
Insufficient horizontal size, sound & video normal - UHF and or VHF V-14, V-16, V-20, V-21 
Insufficient vertical size, or white horizontal 
bar in picture, horizontal size OK UHF and or VHF V-19 
No sound, no raster - tubes lit   UHF and or VHF Fuse V-20, V-21 
No sound, no raster - tubes not lit -  UHF and or VHF 

_ 

Plug connection in wall socket, 
ON-OFF switch, line cord. 

By raster we mean the illuminated scanning lines. 

* Another very common fault is a shorted or open circuit antenna connection to set. 

GENERAL TROUBLE SHOOTING INFORMATION 
(UHF TUNER) 

Since the operation of this tuner is dependent 
almost entirely on its mechanical configuration, 
all component parts whether lumped constants or 
transmission line sections, have been manufactur-
ed and mounted as rigid as possible. If it is neces-
sary to replace a component, the exact replace-
ment part should be used. Be sure it is mounted in 
the same position using the some lead lengths as 
the original. This is very important since at UHF 
frequencies a small piece of wire has an appre-
ciable inductance. Stray capacitances between 
components and chassis also tend to effect the 
circuit's operation to a marked degree. 

Due to the simplicity of design and manufac-
ture of this tuner, little trouble is to be expected. 
In the event that this tuner becomes defective in 
any way, the trouble shooting chart in this note 
can be used to good advantage. 

If the crystal D-2 is open or shorted, or the os-
cillator is inoperative, there will be no bias de-
veloped across R-2. If replacing D-2 does not 
rectify this condition, then it can be assumed 
that the oscillator is not functioning. 

TEST POINT 

r 

UHF TUNER PART NO. 470713 
470729 

1-- 
4, 23 IOC 

L  

SCHEMATIC PART NO 950245 

Be sure that the harmonic generator coupling Figure 20 - SCHEMATIC DIAGRAM UHF TUNER 470713 
loop (L-7) is not touching the shield. A voltage 
and resistance check of the 6J6 oscillator circuit should soon locate the trouble. 

If the correct bias is measured across the resistor R-2 and the set still operates poorly on UHF, then it can be assumed 
that the mixer crystal D-1 is defective in some way. This can easily be determined by lifting R-1 off chassis and insert-
ing a D.C. milliameter between it and chassis. In the event that the current readings are abnormally low or high, a new 
crystal known to be good should be inserted (see trouble shooting chart). If it is desired to localize the difficulty further, 
C-4 and, or C-5 can be disconnected. When soldering near crystals, be sure to use a small tipped, low wattage iron, 
placing the pliers between the crystal and the connection so as to absorb the heat thus protecting the crystal. This is im-
portant, since excessive heat can easily damage it. 

Do not attempt to repair or adjust this tuner by adjusting any of the coupling loops or by moving various components. 
The only adjustment that can be made in the field is C-7 to compensate for a change in interelectrode capacities when 
a new 6J6 is used The proper procedure for this is shown under alignment, Page 16. 

Components which are not a part of the R. F. or oscillator tuned circuits such as feed thru condensers, B plus resistors, 
T-A, etc., can usually be replaced with little difficulty providing the above precautions are observed. 

NOTE: In the event that this tuner needs an overall alignment or service of parts, the defective tuner should be returned 
for repairs through your Emerson distributor. 

REPLACEMENT OF TUNERS 

470729 

If it becomes necessary to return a UHF tuner to your distributor for repair or replacement, remove and retain the ex-
tension shaft and pulley. When returning the VHF tuner, remove and retain the VHF-UHF switch and the front plate which 
consists of a pulley and gear combination. This is important since replacement tuners will not come equipped with the 
above devices. 

Under no conditions are both the VHF and UHF tuners to be returned as a unit. Before returning for replacement or re-
pair, an honest effort should be made to repair the unit since all special and major parts will be available through your 
Emerson distributor. 

TROUBLE SHOORING CHART 1UHF TUNER/ 

Component 

Vorietions 
Law to Hie 
Frequency 

POSSIBLE TROUBLE 
(I( voltage readings not name') 

6.16 
So 
Filoment 
R -3 

.150V. 
6.3V. A.C. 
-20V, to -3V. 

C-10, C-15, C-11 shorted, the V. H.F. -U. H.F. switch 
L-11 KR, C- I4, C- I3 Parted 
R-3 coWP C-12 shorted. L-10 OPOR or shorted 

D-2 
Horrnonic 
Gen.Crystol 

R-2 ±1.5V. to ±. 2.6V. Crystal defective, L-7 shorted to chouls, C-7 storted 
Voltage Peority depends upon crystal polarity 

D-1 
Mixer 
Crystal 

Current thru 
R-I Insert 
MIllionoter 

0.6 lieu 3.7 
to 1.00 rno. 
(current) 

D-1 defective, C-4 shorted, L-8 open 

NOTE: Voltages taken with receiver in UHF position under same conditions as listed on top of Page 22. 
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GENERAL TROUBLE SHOOTING INFORMATION (VHF TUNER) 
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Figure 21 - SCHEMATIC DIAGRAM OF VHF TUNER 470712 

PART NO 950246 

The majority of tuner troubles which are not due to defective tubes can usually be detected by a physical examina-

tion of the tuner ( turret removed), such as burnt resistors, broken parts, bent or dirty contact fingers, cold solder ¡ oints, 

broken socket pins, etc. 

If the tuner checks out physically it should then be checked according to the following trouble shooting chart. 

It should always be borne in mind that a burnt tuner resistor is usually the result of a shorted condenser or tube. 

The part numbers of items which are not generally commercially available are given on the tuner schematic. When 

replacing parts, leads should be kept as short as possible and components replaced in the same position as the 

original parts. 

More detailed general information on turret tuner repairs can be found in Service Note titled '' Emerson Turret Type 

Tuner 470651 " released April 1, 1951. 

TUNER TROUBLE SHOOTING CHART VHF TUNER 

Measurements taken under some conditions as listed on top of Page 22. To take measurements from 6BK7 socket, 

remove 6BK7 tube but leave 6J6 tube in its socket, likewise when taking measurements from the 6J6 socket leave 

6BK7 tube in its socket. 

V-22 

6BK1 

or 

6F3Q7 

Or 

613Q7A 

or 

6BZ7 

PIN NO. 
NORMAL READINGS POSSIBLE TROUBLES 

IF READINGS NOT NORMAL 
VOLTAGE RESISTANCE 

P'n 1 130V. 1 meg. (C•9, 3.3 mrnf) shorted 

1.8 msg. (R-2, 15K) or ( F2-1, 47K) open or shorted 

P 'n 3 OV. CI'-'' Cold soldm loin, 

Pin 6 +215V. 16 K (C-5) trimmer shorted, (C•18, C-13) shorted, ( L-9)open, ( R-8, 470 ohm) open or shorted 

Pin 7 +130 V. 1 meg. (R•3, 330 K),(R-4, 180 K) m ( R-5, 100 K) open or •horted, ( C-15, 1000 rnmf) shorted 

PI" 8 
+130 V. 1 meg. (C•9, 3.3 rnrnf) shorted 

Pin 9 OV. O .'. Cold sold. ¡ oint 

V-23 

6 J 6 

- 
PIN NO. 

 NORMAL READINGS POSSIBLE TROUBLES 

IF READINGS NOT NORMAL VOLTAGE RESISTANCE 

Pin 1 150 V. 16 K (R-6, 4700 ohrn) open or shorted, ( C•12, 1000 rmnf), ( C-16, 10 nenf) or ( C-17, 5 nwnf) shorted 

Pin 2 150 V. 20 K (L•13) open, ( C-21, 1000 nuni), ( C-72, 6.8 mine or ( C•23, 1000 mrnI) shorted, ( R-11, 15 K) 
open or •horted 

Pin 5 OV. 190 K 

Pin 6 OV. 8.5 K (C-16, 10 MMF) shorted 

Pin 7 OV. 0 - Cold sold•r joint 

T•st 
Point 

-1 V. to 

-3 V. 
200 K Oscillator injection voltage vori•s between chonn•ls ( low fr•quency chonnels hove 

higher inj•ction voltage about-4 v.) 

CONDITIONS FOR TAKING VOLTAGE AND RESISTANCE READINGS 

The resistance measurements listed below ore for chassis 120174B and 120198D with no triangle code markings. 

Due to component voriations, voltage and resistance readings may vary slightly from those given here. Slight variations may also be noticed if 

chassis is not coded as mentioned above. 
The picture tube, deflection yoke and high voltage circuits were connected to take the following readings and waveshapes. 

1. Antenna disconnected and antenna terminals shorted on tuner and connected to ehossis ( use short lends). 

2. Line voltage 117 volts ( Disconnect power for resistance readings). 

3. 3 volt bias battery connected to both I.F. and R.F. A.G.C. circuits, positive terminal to chassis, negative terminal to junction of R-19, C-19, 
C-18. Add a ¡ umper wire from this junction to junction of R- 16,C-8,R-10 so that bias battery is also applied to I.F. A.G.C. BIAS BATTERY 
USED FOR VOLTAGE READINGS ONLY. 

4. All controls in position for normal picture. (Varied when it directly effects reading). 

5. All measurements aken with a vacuum tube voltmeter and ohmmeter. 

6. All readings listed in tables were taken between points shown and chassis. 

7. Resistance readings are given in ohms unless otherwise noted. 

8. N.C. denotes no connection. 

WAVE SHAPE ANALYSIS CHART FOR CHASSIS 120174B AND 120198D 

The information listed below was taken from a chassis with no triangle code markings. 

Slight peak to peak voltage differences may be noticed if chassis is not triangle code marked as mentioned above. 

The wave shapes shown here are arranged so as to give the serviceman an easy method of signal tracing. The peak to peak voltage given may 
vary slightly depending on signal strength and component variations. 

To accurately observe the wave shapes, the relatively high input capacity of an oscilloscope must be reduced so as not to change the operating 
characteristics of the television set. Failure to do this will result in wrong wave shape readings. This is accomplished by using an Emerson low 
capacity probe as outlined previously in the service note for models 686L, 687L, and 696L using chassis 120142-B which was issued at an earlier 

date. 
Connect antenna and tune receiver to channel where best reception has been obtained in the past. 

Low end of the probe is connected to CHASSIS and the contrast control is set at MAXIMUM CONTRAST. 

The 30 and 7875 C.P.S. oscilloscope sweep settings are used so as to permit the serviceman to observe two cycles of the wave shape. 

NOTE: A wave shape seen in your oscilloscope may be upside down from same wave shape shown here. This will depend on the number of 
stages of amplification in the oscilloscope used. 

RESISTANCE READINGS FOR CHASSIS 120174-B AND 120198-D 

SYMROL 

TULLE PIN NUMBERS 

Pin I Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 Pin 10 Pin 11 Pin 12 

1 47 0 1 15K t 15K 0 . 
-I 

V-2 
nele. 
I men. 47 

.2 
0 t 15K 1 15K o 

v-3 a na, 
.2 

0 t 15 K. t 15K 0 

V-4 0 1 free, 
.2 

o looK 0 4.7K 

V-5 1 rneg. Contrent 
10 - I 5K 

.2 

.2 o t 2IK f I5K Contrast 
10 - I 5K 

V-6 I meet. o 0 .05 1 I5K 1 15K 220 
47K 0 o as t 1SK 8 51( a V-7 

109K 0 05 170K o 1917.15_ V 8  0 
10 0 o 1.6 mea. 

____, 
1.6 rneo 215K V-9 

V- I0 
met, 

N.C. .05 t 16K 
.05 
1 16K 470K Volvrne Cont. 

0 - 700K 
0 470 

V- I1 47K 15K o .05 .05 6K 2 5 en••. 0 o 
,•0 K 11 K 0 r' .. 

V-12 
V- I3 2.2 n-eg. 1 32K I.2K Noel, Hold 

Control 
150K I• 0 

_ 

N.C. O N.C. 1 22K 500K N.C. 05 110 Plote Cop of 68Q6 1 105K 
V- I4 
V-15 PIN 2 AND 7 INFINITE, PLATE 1 I 0 5K 

V- I6 N.C, N.C. t 195K N.C. t 15K NC. t 105K t 105K 

V-17 160K 2 meg. Fringe 
Common. 
I 7K to 
9K to 10K 

0 o 2 meg. 470K 0 .05 

V- I8 100K 180E 2K Vert. Hold 
Control 

900K-1.9meg._ 

Vert. Size 
Control 
1 ,,,eo.-2.8 

2.3K .05 0 

V-19 N.C. O t 15K 1 I5K 2.2 meg. 260K .05 Vert. Lin. 
Control 

470 - 55K 

V-20 NC. 1 I5K N.C. 22 N.C. 22 N.C. t I5K 

V-2I NC. 1 15K N.C. 22 10 22 N C. t 15K 

V-24 o o N.C. N.C. N.C. I Focus 
Control 
0 to 470K 
to 90K 

N.C. N.C. NC. 600K Ilright.ss 
Control 

200K to 2130K 

.05 

1 Vonvine resistonce - woit until meter settles (obout 30 seconde)• 

© John F. Rider CHASSIS 120174-B, 120198-D 



CHASSIS 120174-B, 120198-D 

1 

St FF SWITCH 
ION VOL CORTFOL 

SW- I 
i  

.247 1047 

To ouT0101 
TO Outlet TIN ANT C• 
use ay. um-YHF ANT 
IP USER IF oIlE0 

UHF TUNER 
PART NO. •707I3 

RUKT-iel 
To ANTENNA 

V-25 FIL.0-r--7.0 

601 
I/O FREO 11+0. 

OSCILLATOR 

1/2 
V-23 
!We 

100 IMF 

-• 

VHF TUNER 
PART 10.470712 

V-22 6807 

V-23 6J6 OSC, & 
MIXER 

R-23 

TO TEST POINT 
ON VHF TIMER 

COA. CARLE 

C-1 
5000 

•70 

NOTES 
1-7.4coNNECT SUK.T. «TENN* IF As ERTERNAL «TERRA IS uSED.ISPROE 
LUSO I AND 

t- W WILT ONE AAAAAAA LIAD-IN IS USED FOR SOTO ell, AND VHF 
RECEPTION CONNECT THE LEADS MARREO SANO. TO VIE TERmod•LS 
Me,/ ANO THE ANT LE•0-111 TO THE TERWRALS A-A (ve+11) ON ANT. 3TR1P 

3-11• SEPARATE VHF AND rsr ANT LEAD- 010 ARE USED OSCOMECT LEADS 
MARKED 3ANO• AND COMIECT THE LEAD- m.3 TO THEIR RESPECTIVE 
TERMINALS • -A' ( eel An0 A- A I VHF / ON   STRIP TS- 1. 

L-5 
n n   

o , + 150V. 

4  ri .e.1 
• fj   - •-• 

4.113 ,- .. 1 -4- 100K 

.01 SW-3 

470 7: Tee 

R-52 
22K 

Nip- +3•5 V. 

w + C-44 

8.3 V. 00 .., 
A  IL - IS 

• -  y •---/1 1>+ 333 V. CIL 5V. llin 

O. 3 v. 
X -- 11,.t..=0+ 150 V. 

Ce . I 

I.  

«e EaR PILOT 
LIMIT 

V-26 

P-3 
X-3 

Ill' VIDEO 
I. F. AMP. 

V - I 

6C86 150Y 

11111111111111111119111,1111IIIIIIIIP I MI, miming, 

C-40 

I 1/2 .01• V -I IA •-) 

3 12AU7 R-541 
-3 2.2 

RES 

fie FF ISV 

MOOMINk 

! 
e, 

ST SOUND 
I F AMP 

V-6 
6AU6 

t30v 

1 • Y 

SOUND SOUND 
LIMITER VOLTAGE DISCRIMINATOR vo AAAAA 
V-7 VARIES WITH v_13 VARIES WITH 

WM 31011AL SIIMIAL 
6Au6 r-oor 6A L5 

7 

R-114 11. 
mo7iREN COT 7 

R-34 

t L,000 

WMF 

INITIAL ON IE0196-D CHASSIS 

ZION 120174-6 CHASSIS 

TO IMPROVE SOUND PERFORMANCE 
IN IRINSE AREAS ST RIDUCIIIM THE 
DETUNtrIS EFFECT 0« THE SOURD 
TAKE OPP TRAP (T-5) Ai A RESULT + 150V 
OF 01  so4NAL AAAAAA 

R-36 
'MEG 

2ND VIDEO 
LI,. AMP 

V-2 
6C66 

filli,11111413W, 1,1311,137,D I, 

11111111i1 
30 C 

380 VIDEO 
L F. AND 

V-3 

6066 lOO 

T-2 MH. -3 

11 4111.11,11ollalplenM111110111, 
i111111,11111111i 

+150V. + 150V. 

R-56 
22K 

10011 

1/2 V-118 • 
12AU7 - 

- SYNC. SEPARATOR 

+150V. 

R-95 
150K 

SYNC. 
CLAMP 

1/2 V-17A 
12AU7 

R-118 8-119 
SSE DOE 

117 VOLTS T 7 
AC LINE 
160 C3,51 

1/2 
V- 178 
I2AU7 
NOISE 

INVERTER 

oaten 
• OOT 

I2AU7 
HORIZ* ' SYNC PHASE t 
I   

051 I I HOR1Z. 
PRASE DETECTOR 

R-59 ▪ •-• V-I2A V-I28 
5400 

NV 
P-P 

7575 C. PI. 

7570 .c.P.. 

7 225 v 

R-96 R-96 C-75 
22E 0200 01 

11-114 
590 

30 C.I7 I. 

1 

I" 

R- ey 
P - P 

SO 

R-99 
2200 

"T 
.211v 
P- P 

DUE TO PRONE PICKU- P 
TEMPORARILY REMOVE TUBE 
713 FOR THIS wAVESHAPt. 

c-27 1 200 

VIDEO TO SYNC 

1- 0 
C-49 
.001 

T 

VIDEO • ROC DETECTOR 

V-4 
15A L5 

I M R 69 
• 200 

HEIIMIT OF PuLOR 
wAvIIMAPE VARIES 
WITH IIETTRIII Of 
001111. NOLo. conTRoL. 

757e c.po. 

VERTICAL 
OSCILLATOR 

V-18 
68M 767 

C-74 
0047 

R.100 
C-75 IMES. 
.047 

VERT. -1. 
HOLD CONTROL 

L-7 
.44 UN 

- RV 

11.45 
Mena 

7076 CPR. 

C ( 3.7347 

1101112. 
BALANCE 
CONTROL 

111, VERT. SIZE 
CONTROL 

30 c P. 

C.7$ 
_T 447 
04,7 
P- P 

R-104 R-I07 
12 K 30 

SO C.R S.  

VCEORNTTRO' ISV LIN.L 

e-P 

AUDIO AMPLIFIER 
ABC CLAMP 

R. 46 
IMES. 

VOLUME 
CONTROL 

V-9 
6Av6 

80v 

AUIHO 
OUTPUT 

V-10 

6V6GT 

7 

4150K +245V 

150 y ee,d 

11-50 
IWO 

C-20 
0000 MW 

 • 

Mtn 

T.5 i -C)1 TEST POINT 

DOT 

VIDEO 

NOV.  

110012 HOL 
CONTROL 

L-9 
DO off RV 

0 0 
FOCUS 1.10012 

SIZE 

0 • 0 0 
7101112 FM« 110012 VERT =tin 
BAL. COWPER- PHASE SIZE LIN. 

SA7011 
3vorrcei 
me-

T e 

111,11111,1111P 11111111111111 

VIDEO 
AMPLIFIER 

V-5 

6086 

R-2 
1500 

CONTRAST 
CONTROL 

30 C. P 

REAR CONTROLS FOR CHASSIS 120174-B 8a 120198-D 

X-2 P-2 
SP- I 

FIGURE 22 
SCHEMATIC DIAGRAM 

CHASSIS 
12017 4-B 
12019 8-D 

R.25 R-29 C- DO 
220 220K 4711111F 

e°113%. L-10 
7 25011M 

R-27 
200K 

BRIGHTNESS 
CONTROL 

+150V. +32610 

+225 V. HORIZONTAL 
OUTPUT 

C•64 V- I4 

VERT. OUTPUT 

V-19 
6W6 GT 

C-79 
100 

R- I08 

I 4" 

6806 GT 

+225V. 

• 25V 

L...,...,...... i  :7 

111014 VOLTA« 
RECTIFIER 

V- IS 
183 GT 

•eu..01I 
DOT 

L. e4 
NONIO 
SIZE 

CONTROL 

RESISTORS INDICATES IN 071•111, R• 1000 01110S, 
CAPACITOItà INDICATED IN MICIICII•RAOS ISF) 
UNLESS OTWERWIIIE SPECIFIED. 
1.S • C. DENOTES HORIZ. TEST POINTS. 

X- I 

SOT TON VIEW 
OF SOCKET 

Ov. To 455V. 
MES 
PC1CUS 
CONTROL 

0 21Mp4 

«D"r.î.rer 
17LP4 

POR CHASSIS 
M 120195-o 

-Inez 
-cute 

LEAD 

X-5 P-15 
V-16 
6W4 eT \/e 
HORIZONTAL SOCKETS 11-6.X-• 

1.15 AND PLUS/ P-5, 
10 101 P-6 OMITTED IN 

CURRIE 1E0190-0 

DEFLECTION YOKE 
AAAAAA LY 

1 NO 1 OR 

@OTT» V  IEW 
OF SOCKET SOCKET X-4 AND PLUS /1.4 

OMITTED IN CHASSIS 1201911-0 

.(1). THIS HASH DUE TO SUPERIMPOSED SCOPE I  IS 
NORMAL AND MAY VARY IN AMPLITUDE DEPENDINS ON 
TYPE OF PICTURE INFORMATION AND SETTIN4 OP HONDO, 
HOLD CONTROL. 

John F. Rider 
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CHASSIS PARTS LIST - CHASSIS 120174-B and 120198-D 

F DIAL 

SHAFT 

VHF CHANNEL 
SELECTOR 

VHF FINI TURING 

AND UM F CHANNEL 
SELECTOR 

R-73 
NMIZ 

NOLD 

R-100 

VERT 

KM. 

R-27 
ORICHTHESS 
CONTROL 

R-4 
VOLUME 
CONTROL 

R-84 

CONTRANT 
CONTROL 

OR- OFF 

VOHYM 

UHF TUNER LOCATED 
ABOvE THE 5U4G TUBES 

ON CHASSIS 120198 -D 

V. 
SOUND 

DISCRIMINATOR 

6AL8 

V-25 
I / 2s c,,  FREQUENCYA,   
0 

° 6; o 6 

UHF TUNER 
PT NO 470713, 9 70729 

VHF TUNER 
PT NO 4 70 712 

V-23 
OSCILLATOR 
El MIXER 

6J6 

L-18 
FILTER CHOKE 
PT. 110 757016 

T-7 
SOUND 
DI SCR 
TRAW3 

7-5 
SOUND 

TAKE OFF 

1,6 
1 te SOUND 
IF AMP 

6AU6 

SOUND 
LIMITER 

6AU6 

V-11 
AUDIO AMP 
A G C CLAMP 

6AV6 

V-18 

VERTICAL 
OSCILLATOR 

6SWFG -F 

V-117 
VERTICAL 
OUTPUT 
6W6GT 

7-1 
I ST VIDEO 
I.F TRANS. 

V-2 
R F 

6 AMP 

L-3 
VICE0 I F ••• 
INPUT 
COIL 

▪ • v 1 
V • 1.1 VIDEO 
• I F A. 

6CB6 

• o • 2 VIDEO 
• • • I AMP 

7-3 6CB6 
3,4 VIDEO 
IF TRANS 

o • ge-3 
o • Sol VIDEO 

••• I F 
7-4 6CB6 
vIDEO 

; 1v-• 
• VIDEO 
o. AG C 

DET 

6AL5 
'bac -JO I 

VI DEO 
TEST 
POINT 

7-6 
SOUND 

TRAMS 

V-10 
AUDIO 
OUTPUT 

6V6GT 

V-5 
VIDEO 

AMPLIFIER 

6CB6 

HIGH PASS 
FILTER 

" AUDIO OUTPUT 

X-2 
SPE ARER 
SOCKET 

V - 2 0 

LOW VOLTAGE 
RECTIFIER 

U4 G 

v-T12 

MOMIZ. SYNC 
PHASE INVERTER 
13 HORIZ PHASE 

DETECTOR 

12AU7 

STMCCLAMPS 
NOISE INVENTER 

I2AU7 

V-2 I 

LOW VOLTAGE 
RECTIFIER 

5U4G 

Y-Il 

POWER 
TRANSFORMER 
PT. NO.7 30037 

• ufflu 
cussPUI 
6W4GT 

manzoinAL 
OSCILLATOR 

6SN7GT 

CNOG NO 9 5 6 07 4 

R-31 

FOCUS 
CON TROL 

A C. 
INTERLOCK 

L- I4 

MORIZ SIZE 
CONTROL 

MIGH 
vOLTAGE 

RECTIFIER 

V- I4 
HORIZONTAL 
  OUTPUT 

680601 

R-71 

MORIZONTAL 
BALANCE 
CONTROL 

R-89 
FRINGE 

COMPENSATOR 
CONTROL 

AND SWITCH 
1111-4 

Figure 23 - UNDERSIDE VIEW OF CHASSIS 120174-8 AND 120198-D 

VOLTAGE READINGS FOR CHASSIS 120174-8 AND 120198•D 

L-13 
HORIZONTAL 
PmASE 
COIL 

R- I03 

VERTICAL 
SIZE 

CONTROL 

R- I07 

VERTICAL 

LINEARIT 
CONTROL 

SYM8OL 

TUBE PIN NUMBERS 

Pin 1 Pln 2 P1n 3 Pin 4 Pin 5 Pin 6 Pln 7 tin 8 P1n 9 Pln IO Pln 11 Pin 12 

Y-1 -3V 4V. 6.3V. AC OV. 150V. 150V. OV. 

V-2 --Z11 7V 6 5V AC OV 150V 150V OV 
OV 2V. és lv Ar CN 150V ISOV 1N V-2 

1-1 4V 63V AC OV t - 45V. OV. 1 - 3V , V-4 

‘11,--1 
-19V, 

0VOV. 
to3 3V 6 AC .3V.0V 120V. to210V. 150V. OV to 3.3V. , 

-1 5V OV. OV S a v Ac 150V. 1 6V 

Y-7 / -. 5V, OV. ay. 6 3V AC 150V 
;eV OV. 

OV. 9V OV 6 3V AC 051, 01/.. V4 
9V 

- 
OV ov 6 3V AC -3V -3V 

i6t5V 

Y-9 - 
6 3V 190V 200V OV OV -11 5V V-10 

OV. 6 3V. AC 6 3V. AC 33V 1-3 3V. OV. OV. 
-I1 150V. 

25V OV OV I45V 1 OV 8V. 6.3V. AC 

V-13 25V 150V 5 4V -9V to- 13V 110V 5 4V 6 3V OV. 

OV. 150V. -20V 6 3V I2V -I4 
DO NOT MEASURE Y-15 

V-16 DO NOT MEASURE 225V DO NOT MEASURE 

V-17 FrIntn. 
Corme, 
140V. 150V 

t -. 2V. 15V. to40V. OV. OV. t -. 2V. -30V. OV. 6.3V. AC 

V-18 
to 

OV. 68V. 3V. -I8.5V. to 
-25V 

75V. to 115V. 3V. 6.3V. AC OV. 

V- I9 ov. 210V. to 
230V. 

210V. to 
23ÇO/. 

1 -. 9V. to 
Y 25V 

6.3V. AC 20V. to26V. 

245V. 220V. AC 22W AC 2.43V _ 
V-20 
V41 245V. nov. AC 220V. AC 245V. 

435V. OV. to I 10v.  6.3V. AC 
V-24 OV. OV. OV. to 456V. 

/ Volta,. pulsai« and ourles with noise 
t Voriet skateendinp on arncnrnt al stray nicha, 

SYMBOL PART NO. 

C-1 928109 
C-2 928082 
C-3 928084 
C-4 928077 
C-5 928077 
C-6 92 8081 
C-7 928077 
C-8 922325 
C-9 928077 
C- I0 928081 
C-11 928109 
C-12 928076 
C-13 928077 
C-14 928076 
C- I5 928012 
C-16 928077 
C-17 92 8017 
C-18 928077 
C-19 92 2325 
C-20 928109 
C-21 922554 
C-22 925180 
C-23 928077 
C-24 922554 
C-25 PT. OF L-12 
C-26 922714 
C-27 928109 
C-28 928109 
C-29 928109 
0-30 911181 
C-31 928109 
C-32 928109 

911182 
C-34 922523 
C-35 922553 
C-36 922554 
C-37 922513 
C-38 922553 
C-39 PT. OF C-65 
C-40 922514 
C-41 911184 

C-33 

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 
R-11 
R-12 
R-13 
R-14 
R-15 
R-16 
R-17 
R-16 
R-19 
R-20 
R-21 
R-22 
R-23 
R-24 
R-25 
R-26 
R-27 
R-28 
R-29 
R-30 
R-31 
R-32 
R-33 
R-34 
R-35 
R-36 
R-37 
R-38 

350412 
35041 2 
350412 
340052 
340172 
350972 
350412 
350412 
340832 
350412 
340172 
350412 
340712 
340312 
350412 
351212 

0972 
35121.2 
351212 
340772 
340732 
340652 
351212 
PT. OF R-46 
340812 
770692 
390181 
351132 
3F1(152 
351132 
390196 
351172 
340332 
350412 
350892 
35121 2 
370812 
340732 

DESCRIPTION PRICE SYMBOL PART NO. 

CAPACI TORS 

5000 MMF ( MIN.) 500V• • • . 20 *C-42 911160 
39 MW ±5% 500V• • • .30 *C-43 911169 
6.8 mmF +10% 500V... .30 * C-44 9112 76 

1000 me ( MIN.) 500V.•. . 25 C-45 922513 
1000 MW ( MIN.) 500v.• • . 25 C-4 6 922523 
470 4IF J10% 500V• • • . 40 C-47 922713 
1000 mie ( MIN.) 500V... . 25 C-48 922513 
.22 MF +20% 200v•.. . 50 C-49 922513 

1000 MMF ( MIN.) 500V... . 25 C-50 922320 
470 MW ±..i0% SOGIV ... .40 c-01 911161 
5000 MW ( MIN.) 500V••• . 20 *C-52 911165 
680 mMF +IO% 500V... .40 C-53 922653 

1000 mMF ( MIN.) 500V... . 25 C-54 PT.OF C-65 
680 mmF +IO% 500v• • • .40 C-55 922220 
22 mmF +20% 500v•• • . 20 *C-5 6 911168 

1000 mPe ( MIN.) 500V•• • . 25 C-57 922413 
51.tte +IO% 500v•.. . 25 C-58 922325 

1000 mee ( MIN.) 500v••• . 25 C-59 922515 
.22 MF +20% 200V... . 50 C-60 922715 
5 000 mmF ( MIN.) 500v•• • . 20 C-61 923016 
.047 MF +20% 400v... .56 

10 MF 25v... . 60 C-62 
1000 mie ( MIN.) 500v••• . 25 C-63 
.047 mF +20% 400V•.• . 35 C-
47 mmF 500V... C-65 
.01 mF +20% 600V .35 C-66 

5000 mmF ( MIN.) 500v... . 20 *C-67 
5000 mmF ( MIN.) 500v... . 20 C-68 
5000 mmF ( MIN.) 500V... . 20 C-69 

68 mmF +20% 500V... . 20 C-70 
5000 MW ( MIN.) 500V... . 20 C-71 
5000 MW ( MIN.) 500V... . 20 C-72 
100 MMF ±20% 500V... . 20 C-71 

.0022 MF +20% 400V... .30 C-74 

.0047 mF +IO% 400v... .30 C-75 
.047 MF +20% 400V... . 35 C-76 
.001 MF +20% 400v... .30 C-77 

.0047 MF ±20% lecev... .3o C-78 
80 MF 300V... C-79 
.01 MF ±.20% 400V... .30 C-80 
220 MW +20% 500V... . 25 C-81 

RESISTOR 

470 OHM 
470 OHM 
470 OHM 
15 Oie 
47 OHM 

100,000 Oie 
470 OHM 
470 OHM 

27,000 OHM 
470 OHM 
47 OHM 
470 OHM 

8,200 OHm 
180 OHm 

OHm 
MEGOHM 

100,000 OHM 
mEG0Hm 

1 mEGOHM 
15,000 OHM 
10,000 OHM 
4,700 opti 

1 HEGOHm 
1,500 Oie CONTRAST 
22,000 OHM 
6,800 OHM 

200,000 oHm BR IGHTNESS CONTROL F 
470,000 OHM 
220,000 OHM 
470,000 oHN 

2 mEGOHm FOCUS 
680,000 0194 

220 OHM 
470 OHM 

47,000 Oie 
1 mEGOHm 

22,000 OHM 
10,000 OHM 

470 
1 

PRICES SUBJECT To CHANGE WITHOUT NOTICE 

• Denotes new Pert Number. 

±20%... .14 R-39 340692 
±20%... . 14 R-40 350412 

.14 R-41 340972 
+101... .10 R-42 340972 
+10%... .10 R-43 351452 

.05 R-44 3 50932 

.14 R-45 351452 

.14 R-46 190201 

.10 R-47 361052 

.14 R-48 351132 

.10 R-4 9 370412 
±20%... . 14 R-50 790532 

.10 R-51 3941 22 
±1.0%... . 10 R-52 340812 
±20%... . 14 R-53 3 70812 
+10%... . 05 R-54 340732 
±20%... . 05 R-55 340852 

.05 R-56 351292 
±2 0%• • • R-57 350972 
±1.0%... . 10 R-58 3 70812 
±10%... . 10 R-59 340672 
±10%... . 10 R-60 351092 

.05 R-61 340652 
CONTROL F. R-62 340652 

±10%... . 10 R-63 340972 
2w. ±5%... . 55 R-64 340952 

.70 R-66 540952 
kW. +201- . 06 R-66 340812 
kW. +20%... . 05 R-67 351292 
kW. ±20%... . 06 R-68 370892 

CONTROL - R . 70 R-69 
ed. +2M... . 05 R-70 330772 
kw. ±10%... . 10 *R-71 390233 

+20%... . 14 R-72 340892 
W. ±20%... . 10 R-73 390183 
kW. ±20%... . 05 R-74 340992 

±10%... . 15 R-75 370892 
kbi• ±10%... .10 R-76 340692 

±20%... 

±10%... 
±20%... 

*M. ±20%... 

922200 
922200 
925232 
925221 
PT. OF C-64 
91.1486 
922514 
922315 
922325 
9225 23 
922553 
922514 
922453 
922354 
922454 
922515 
PT. OF C-81. 
PT. OF C-65 
922714 
928058 

.05 

390512 

DESCRIPTION PRICE 

82 mmF ±10% 500V... . 25 
470 MMF +10% 500V... 
680 MW ±10K 500V... 

.001 MF ±20% 
.0022 MF ±20% 400V... 
.001 MF ±20% 600V... 
.001 MF ±20% 400V... 
.001 MF ±20% 400V... .30 
.015 MF ±20% 200V... 
100 MMF ±10% 500V... 
220 MMF ±10% 500V... 

.0047 MF ±10% 600V... 
10 MF 450V... 

.015 MF +10% 200V... . 30 
390 MW ±10% 500V... .30 
.001 MF +10% 400V... .35 
.22 MF ±20% 200V... . 50 
.1 MF ±20% 400V... .40 
.1 MF ±20% 600V... .50 

500 MMF 20KV... 2.00 
FOR chassis 120174-8 ONLY 
.047 MF 400V... .15 
.047 MF 400V... . 15 
80 MF 300V... 3.40 
40 MF 250V... 3.85 
40 MF 300V... 
100 MMF ±20% 1000V... 
.01 MF ±20% 400V... 
.1 MF ±20% 200V... 

.22 MF ±20% 200V... . 50 
.0022 MF ±20% 400V... . 30 

..0047 MF ±20% 400V... . 30 
.01 MF ±20% 400V... . 30 

.0047 MF ±101 400V... .30 
.047 MF ±20% 200V... 
.047 MF ±10% 400V... . 40 
.1 MF ±20% 400V... . 40 
5 MF 450V... 

100 MF 50V... 
.01 MF ±20% 
50 MW +5% 2000V... .30 

6,800 Orim 
470 OHM 

100,000 oHm 
100,000 omm 

10 mEGOHN 
68,000 OHM 

10 mEGoHN 
1 MEGOHm 

220,000 OHM 
470,000 OHM 

470 OHM 
1,500 °Km 

8.5 OHM 
22,000 OHM 
22,000 OHM 
10,000 OHm 
33,000 Oie 

2.2 'EGO+ 
100,000 OHM 
22,000 OHM 
5,600 OHM 

330,000 OHM 
4,700 019e 
4,700 OHM 

100,000 OHM 
82,000 OHM 
82.000 OHM 
22,000 OHM 

2.2 OHM 
47,000 OHM 
1,200 Oilm 

15,000 OHM 
200,000 01.1 
47,000 OHM 
50,000 OHM 

120,000 OHM 
47,000 •:.;;el 
6,800 OHM 

.35 

.45 

.30 

.30 

.30 

.eo 

.30 

.25 

.30 

.35 

.30 

.30 

.40 

.30 

.35 

±10%... . 10 
kW. +20%... .14 
kW. ±i0%... . 10 
ibl• +.10% . . . . 10 
*M. ±20%... . 10 
ed. ±20K... . 14 
¡w. +lei... . 10 

VOLUME CONTROL- F 2.00 
kw. ±20%... .05 
*M. +20%... . 06 
sw. ±10%... . 15 
2w. +20%." . 25 
5w. ±10%... .40 
kw. +10%... . 10 

kw. ±10%... . 10 
*M. ±10%... . 10 
kW. ±20%... . 06 
*M. 
1M. 

+10%... . 17 

.15 

.05 

.15 

+20%... . 14 
*M. ±10%... .10 

.10 

.03 

*M. ±5%... . 15 
HOR I Z. BAL. CONTROL 1.25 

+10%... . 10 
HORIZ• HOLD CONTROL . 65 

¡w. +10%... . 10 
iw. ±10%...:15 

±10%. • . . 10 

©John F. Rider CHASSE 120174-B, 120198-D 



CHASSIS 120174-B, 120198-D 

CABINET PARTS LIST - CHASSIS 120174-B & 120198-D 
CHASSIS PARTS LIST - CHASSIS 120174-8 and I20198- D (continued) 

SYMBOL PART NO. DESCRIPTION PRICE SYMBOL PART NO. 

RES ISTORS (continued) 

R-77 340632 3,900 OHM ei. ±105... 
R-78 341132 470,000 OHM W. tin... 
R-79 350212 68 OHM *W. ±205... 
R-80 790252 100 OHM 2W. ±20%... 
R-81 780692 6,800 OPM 2W. ±10S... 
R-82 340132 33 OHM 1W. i101... 
N-81 370712 8,200 06M 1W. ±10%... 
R-84 380972 100,000 OHM 1W. ±20S... 

174-B ONLY 
R-85 380972 100,000 OHM 1W. ±20S... . 10 
R-86 394116 1,250 OHM 10W. ±105... . 45 
R-87 341132 470,000 OHM 1W. ±101... . 10 
R-88 340932 68,000 OHM 1W. ±10%... . 14 
R-89 390225 50,000 OHM FRINGE COMPENSATOR-R 1.00 
R-90 351292 2.2 MEGOHM W. ±20%... . 06 
R-91 340732 10,000 OHM ibi. ±10%... . 10 
R-92 >40732 10,000 OHM ¡W. ±10%... . 10 
N- N3 341012 150,000 OHM *W. ±105... . 10 
N-94 340392 390 OHM 1W. ±10%... . 14 
R-95 340812 22,000 OHM 1W. ±10%... . 10 

CHOKES & COILS 

L-1 720154 VIDEO I.F. TRAP 
L-2 720149 VIDEO I.F. TRAP 
L-3 720147 VIDEO I.F. INPUT COIL 
L-4 705020 R.F. CHOKE- HEATER- . 68 UH ±201 

'L-5 720173 HIGH PASS FILTER UNIT 
L-6 705020 R.F. CHOKE- HEATER- . 68 UH ±20% 
L-7 705020 R.F. CHOKE- HEATER- . 68 UH ±20S 
L-8 708114 PEAKING COIL - 440 UH 
L-9 705014 R.F. CHOKE - 20 UH 
L-10 708100 PEAKING COIL - 250 UH 

T-1(A) 
T-1(8) 
T-2 
T-3 
T-4 

7-6 
7-6 

P7. OF VHF-T 
PT. OF UHF-7 
720148 
720148 
720148 
720146 
720081 or 
720081A 

TUNER 470712 

V-1 
V-2 
V-3 
V-4 
V-5 
V-6 
V-7 
V-8 
V-9 
V-10 
V-11 
V-12 
V-13 
V-14 

'F-1 
l -1 
l -1 
M-1 
M-I 
P-2 

P-3 
'P-4 
P-5 
P-6 

SP-1 
SW-1 
SW-2 

SW-3 

800055 
800055 
800055 
800541 
800055 
800533 
800533 
800541 
800057 
800270 
800026 
80002 6 
800380 
800059 
800450 

808005 
708129 or 
708161 
708149 or 
708134 
580218 

505014 
505028 
505016 
505016 

180120 
FT. OF R-46 
PT. 0F R-89 

FT. OF 
VHF TUNER 

1.00 
1.00 
1.40 
.20 
4.90 
.20 
.20 
.30 
.35 
.40 

L-11 708115 
L-12 708032 
L-13 716074 
L-14 708156 
L-15 705021 
L- 16t 

708137 L-17 
L-18 737016 
*L-18 or 737017 

TRANSFORMERS 

TUNER VIDEOI.F.OUTPUTTRANSFORMER 
TUNER VIDEOI.F.OUTPUTTRANSFORMER 
2ND VIDEO I.F. TRANSFORMER 
3RD VIDEO I.F. TRANSFORMER 
4TH VIDEO I.F. TRANSFORMER 
SOUND TAKE OFF TRANSFORMER 
SOUND I.F. TRANSFORMER 
SOUND I.F. TRANSFORMER 

1.30 
1.30 
1.30 
2.10 
1.95 
1.90 

TUN 

VHF TUNER ASS'Y - 
BEFORE ORDERING TUNER SEE PAGE 
20 TITLE ' REPLACEMENT OF TUNER' 50.00 

VACUUM TUBE - 
VACUUM TUBE - 
VACUUM TUBE - 
VACUUM TUBE - 
VACUUM TUBE - 
VACUUM TUBE - 
VACUUM TUBE - 
VACUUM TUBE - 
VACUUM TUBE - 
VACUUM TUBE - 
VACUUM TUBE - 12AU7 
VACUUM TUBE - 12AU7 
VACUUM TUBE - 6SN7GT 
VACUUM TUBE - 68Q6GT 
VACUUM TUBE - 1B3GT 
FOR 120174-B CHASSIS ORLY 

T-10 
T-11 

ERS 

'TUNER 470713 

'TUNER 470729 

TUBES 

6CB6 V-15 800067 
6CB6 
6C86 
6AL5 
6C86 
6AU6 
6AU6 
6AL5 
6AV6 
6V6GT 

MISC 

FUSE- . 6 AMPERE ( DELAYED ACTION) 
ION TRAP - SINGLE 
I041 TRAP - SINGLE 
CENTERING UNIT 
CENTERING UNIT 
PLUG- LEAD A PIN ASS'Y- SPEAKER 
(2 REQ.) .20 
PLUG - INTERLOCK SWITCH . 20 
PLUG - 4 PIN- DEFLECTION YOKE ASS'Y 
PLUG- 1 PIN - DEFLECTION YOKE ASS'Y I .05 
PLV.- 1 PI - DEF LECT I OB YOKE ASS•Y . 05 

FOR 120174-B CHASSIS ORLY 
SPEAKER - PM - 12' 8.90 
SW I TCH - ON - OFF ( POWER) 
SW TCH - ON - OFF ( FRINGE 
COMPENSATOR) 

SELECTOR SWITCH- V.H.F. - U.H.F. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

'DENOTES NEW PART NUMBER 

V-16 
V-17 
V-18 
V-19 
V-20 
V-21 
V-22 
V-23 
V-24 

800037 
800026 
800380 
800061 
800290 
800290 
800065 
800536 
810028 

V-24 810029 

V-25 800536 
V-26 807000 

ELLANEOUS 

'TS-1 555031 
.65 
.55 X-1 585093 
.80 
.80 * X-1 585092 

X-2 PT. 0f T-8 
X-3 583206 

X-4 508050 

X-5 508004 

X-6 508004 

587040 
541005 
530002 

DESCRIPTION 

.10 R-96 340712 8.200 OHM 1W. ±10S... 

.10 R-97 350972 100,000 OHM el. ±20%... 

.05 R-98 341012 150,000 OHM ikl. t'OS... 

.25 R-99 340572 2,200 OHM #W. 1105... 

.25 R-100 390156 .1 MEGOHM VERT. HOLD CONT. 

.10 R-101 341192 820,000 04M iii. ±10%... 

.16 R-102 350892 47,000 OHM ilrf. ±20%... 

.10 R-103 390196 2 MEGOHM VERT. SIZE CONT. 
N-104 340752 12,000 OHM ed. ±10%... 
R-105 351212 1 MEGOHM *W. ±20%... 
R-106 351292 2.2 MEGOHM #W. ±20%... 
R-107 390197 5,000 OHM VERT. LINEARITY CO«. 
R-108 350412 470 OHM iti. ±20%... 
R-109 350252 100 OHM #W. ±20%... 
R-110 350852 33.000 OHM 1W. ±20%... 
R-111 340432 560 OHM #W. ±10%... 
R-112 340432 560 OHM *W. ±10%... 
R-113 340892 47,000 OHM 1W. ±10%... 
R-114 340172 47 OHM 1W. ±10%... 

PEAKING COIL - 660 UH 
4.5 MC TRAP 
HORIZ. PHASE COIL 
HORIZ. SIZE COIL 
R.F. CHOKE - 10 UH ±10% 

DEFLECTION YOKE ASS'Y-COSINE 

FILTER CHOKE 
FILTER CHOKE 

PR I CE 

.10 

.05 

.10 

.10 

.65 

.10 

.10 

.70 

.10 

.05 

•" 
1.25 
.14 
.14 
.05 
.10 
.10 
.10 
.10 

.35 

. as 
1.20 
1.15 
.20 

9.90 

2.25 
2.25 

7-7 708018 or SOUND DISCRIMINATOR TRANSFORMER 2.05 
T-7 708151 SOUND DISCRIMINATOR TRANSFORMER 2.20 
T-8 734074 AUDIO OUTPUT TRANSFORMER 2.25 
T-9 738068 HORIZONTAL OUTPUT TRANSFORMER 

CHASSIS 120174-8 10.15 
'7-9 738067 HORIZONTAL OUTPUT TRANSFORMER 

CHASSIS 120198-0 9.95 
738066 VERTICAL OUTPUT TRANSFORMER 3.40 
730037 POWER TRANSFORMER 22.70 

UHF TUNER ASS'Y FOR 
CHASSIS 120174-8 
UHF TUNER ASS'Y FOR 
CHASSIS 120198-D 

50.00 

50.00 

VACUUM TUBE - 1X2A 
FOR CHASSIS 120198-0 
VACUUM TUBE - 6W4GT 
VACUUM TUBE - 12AU7 
VACUUM TUBE - 6SN7GT 
VACUUM TUBE - 6W6GT 
VACUUM TUBE - 51.140 
VACUUM TUBE - 5U4G 
VACUUM TUBE - 613Q7 T.V. TUNER 
VACUUM TUBE - 6J6 - V.H.F. 
TELEVISION TUBE - 21 MP4-METAL 
- FOR THE 120174-8 CHASSIS 
TELEVISION TUBE - 17LP4 - GLASS 
- FOR THE 120198-D CHASSIS 
VACUUM TUBE- 6J6 - T.V. TUNER- U.H.F. 
PILOT LIGHT ( 047 BULB) .11 

TERMINAL STRIP- V.H.F. - U.H.F. 
Antenna 
KINESCOPE SOCKET AND GABLE 
ASSEMBLY FOR 120174-8 CHASSIS 
KINESCOPE SOCKET AND CABLE 
ASSEMBLY FOR 120198-D 
SOCKET - SPEAKER 
SOCKETà LIME CORD- INTERLOCK 
SWITCH 
SOCKET- 4 PRONG- DEFLECTION 
YOKE ASS'Y 
SOCKET - 1 PRONG- DEFLECTION 
YOKE ASS'Y 
SOCKET. 1 PRONG- DEFLECTION 
YOKE ASS'Y 

FOR CHASSIS 120174-8 ONLY 
DIAL CORD SPRING 
DIAL CORD FASTENER 
DIAL CORD ( SPECIFY LENGTH) PER 

YD. 

.25 

1.25 

1.15 

.80 

.15 

.15 

.15 

.06 

.01 

.05 

PART NUMB ERS 
DESCRIPTION 

LIST 
PRICE MOD EL 

752A 
MOD EL 
753F 

MOD EL 
755A 

MOD EL 
784A 

MOD EL 
785C 

MOD EL 
785E 

140517 Cabinet - Console - Open Face 119.60 
140468 Cabinet - Table Model - Mahogany 59.00 

140527 Cabinet - Console - Full Doors 158.30 
140555 Cabinet - Console - Ernersonite - Mahogany  98.00 
140555A Cabinet - Console - Emersonite - Blonde 98.00 

140524A Cabinet - Table Model - Emersonite - Blonde 29.00 
140524 Cabinet-Table Model-Ernersonite-Mahogany 29.00 

140554 Cabinet- Table Model-Ernersonite-Mahogany 29.00 
140554A Cabinet-Table Model-Ernersonite-Blonde 29.00 

460249 460249 460249 Mask 5.20 
440476 460476 460476 Mask 3.70 

520179 520179 520179 Glass 9.50 
520159 Gloss 5.50 

520181 520181 Glas' 9.35 
440051 440051 440051 440051 Rubber Channel - Glass per/ft. .12 

445023 445023 4-45023 Rubber Feet .10 
411294 Retaining Strip - Gloss 1.10 

411529 411529 Retainer Bracket - Gloss .10 
460485 Cap Stria - for 140524 Cabinet 1.60 
460452 Side Strip - for 140524 Cabinet .40 
460485A Cap Strip - for 140524A Cabinet 1.60 
440452A Side Strip - for 140524A Cabinet .40 

460503 Cap Strip 1.60 
460518 Corner Cap - R.N. .20 
460517 Corner Coa - L.H. for 140554 Cabinet .20 
440502 Side Strip ,40 
440503A Cao Strip 1,60 
4.60518A Corner Cap - R. H. .20 
440517A Corner Cap - L.H. for 140554A Cabinet .20 
460502A Side Strip .40 

460252 460252 460252 Control Door 2.45 
per 
set 

460253 460253 460253 Control Door Escutcheon 
587088 587088 587088 Springs - for Door 

450252A 460252A 460252A Control Door - Maroon 1.55 
per 

met 
4602538 460253B 4602.5313 Control D 00f Escutcheon - Maroon I, 

587088 587088 587688 Springs - for Door -y  
460253D 4602530 4602530 Control Door Escutcheon - Mottled ' vo°, 1.55 

Per 
set 

4602528 4602528 4602528 Control Door - Mottled Ivory 

180120 180120 180120 Speaker - 12' 8.90 
1 80095 180095 180095 Speaker - 6' 4.40 

560332 560332 560332 Masonite Bock 1.30 
560338 Mascnite Bock .90 

560341 560341 Mosonite Back 90 
411445 411445 411445 411445 411445 411445 Tube Protector Cup ,60 
583206 583206 583206 583206 583206 583206 Line Cord .80 
460424 460424 460424 440424 460424 460424 Knob - Contrast .70 
460423 460423 4604₹3 -460423 440423 460423 Knob - Fine Tuning .70 
460422 460422 460422 460422 460422 469422 Knob - Off - On - Volume .85 
440421 460421 469421 460421 460421 460421 Knob - Chonnel Selector 1.80 
460425 460425 460425 460425 460425 460425 UHF Dial .50 
565264 565264 Mask - for UHF Dial .05 

565273 565273 565273 565273 Mask - for UHF Dial .01 

Prices subject to change without notice. 

PRODUCTION CHANGES 

In the course of production various changes were incorporated in the order shown below. Changes as listed under a particular letter al so 

include changes as listed under all previous letters unless otherwi se noted. All changes released after this note is printed will be sent 

out to our di stributors in the form of field service bulletins. These should be kept together with the service note and entered in the fol-
lowing table for a quick reference. By utilizing this information the schematic can be easily modified to correspond to a chassis of any 

triangle code. 

Triangle 
Code 
Letter 

F . S.B. 
No. 

Supp. 
No. Purpose 

A Service 
Note 0 

See Schematic Page 23. 

John F. Rider 
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O
S
2
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W
3
 



ADDENDUM SERVICE NOTE 
This information should be considered as part of the 

Service Note for Models 752A, 755A, 784A, 753F, 785C 

and 785E using chassis 120174-B, 120198-D 

Model Numbers 
TV 

Chassis 
Tube 
Size 

TV 
Tuner 

753D, 761C 120180-D 
17LP4 

(Glass-Rect.) 

470712 - VHF 

470729 - UHF 

MODELS 753D, 761C 

BUILT IN ALL CHANNEL UHF- VHF RECEIVERS 

The above models incorporate Chassis 120180-D which is electrically identical 

to Chassis 120198-D. The differences between the two chassis are in the physical 

placement of the 5U4G tubes and the use of a different chassis base. 

With the exception of the Cabinet Parts List (below) and 

the Tube Location Diagram .(other side), all technical 

information pertaining to the models listed above will be 

found in the Service Note covering Models 752A, 755A, 

784A, 753F, 785C and 785E using chassis 120174-B, 

120198-D 

CABINET PARTS LIST - Chassis 120180-D 

Part Numbers 
Description 

List 

Price 
— 

Model 753D Model 761C 

Cabinet - Table Model - Blonde 61.00 140468A 

Cabinet - Table Model - Mahogany 61.00 140468 

140534 Cabinet - Console - Mahogany 100.00 

140534A Cabinet - Console - Blonde 106.00 

460252B 460252B Control Door - Mottle Ivory 140534A 
for140468A 

1.55 

per set 

------

2.45 

per set 

460253D 4602530 Control Door Escutcheon - Mottle Ivory T  

587088 587088 Springs for Door si 

460252 460252 Control Door - Gold 140468 
for 140534 

P. 

460253 460253 Control Door Escutcheon - Gold 

445023 Rubber Feet .10 

460476 460476 Mask 3.70 

520159 520159 Glass 5.50 

Rubber Channel for Glass per ft. .12 440051 440051 

411294 411294. Retaining Strip for Glass 1.10 

180095 180095 Speaker - 6" 4.40 

411445 411445 Tube Protector Cup .60 

Masonite Back .90 560336 

560341 Masonite Back .90 

583206 583206 Line Cord .80 

460424 460424 Knob - Contrast .70 

460423 460423 Knob - Fine Tuning .70 

460422 460422 Knob - Off - On - Volume . 85 

460421 460421 Knob - Channel Selector 1.80 

460425 460425 UHF Dial .50 

565273 565273 Mask for UHF Dial .01 

Prices Subject to Change Without Notice 

Model 753D 

Model 761C 

SEE 
NOTE 
BELOW 

180 -D 603579 

V-23 
OSC & 

MIXER 

V-22 
6I3Q7 
6BK7 OR 
6BZ7 

1 

VHF -UHF 
SWITCH 

V- 2 4 

TELEVISION TUBE 
17 LP 4 

1 INDICATES GAPS BETWEEN PINS I & 8 ( OR 9 ) 
ON MINIATURE SOCKETS. THIS SHOULD ASSIST 
YOU IN INSERTING THESE TUBES WHERE A 

SOCKET IS OBSTRUCTED FROM VIEW. 

L V RECT 

V-25 
UHF OSC 

V- I V-2 
1ST 2ND 
VIDIF VID IF 

6C B6‘i 1,6C136¡ 

7V-2 I 
I.  5U4 

G 

HORIZ 
DAMPER 

POWER 
TRANSFORMER 

FUSE 

p-3 U U 

X-3 

TO OUTSIDE VHF ANT. 
OR UHF - VHF ANT. IF USED. 

OUTSIDE UHF ANT. IF USED. 

V-3 
3RD 
VID IF 

16CB6‘ 
\ 

1ST 
SOUND I F 

,6AUE.; 

V- 4 
VID DET 

;6AL5¡ 

DEFLECTION 
YOKE 

CENTERING 
. , ..-, UNIT ,   

-% :(2A 1 61306 
V- 5 .1 GT 

H.V. RECT. HORIZ 
OUTPUT 

ION TRAP 

V-7 
SOUND 

LIMITER 

SAU6 
`e 

V-8 
SOUND 
DISC 

1ST 
AUDIO 

V-9 

AUDIO 
OUTPUT 6V6 

CT 
V - 5 

VID AMP 

V- I I 
SYNC AMPLIFIER & 
SYNC SEPARA'. OR 

V- 17 12AU7 
SYNC. CLAMP 
NOISE INVERTFR 

V- I2 

HORIZ PHASE DET 
&HORIZ SYNC 

PHASE INVERTER 

HORIZ OSC 

(v-18) 
6S1,17 
GT 

VERT 09C 

6W6 
GT 

VERT 
OUT 

NOTE THE R.F. AMP. TUBE PRESENTLY USED IS A 6BK7. IN THE FUTURE A 61307,6B07A OR A 6BZ7 MAY BE 
USED. THESE THREE TUBES ARE INTr.RCHANGEABLE, BUT Duc TO POSSIBLE VARIATIONS IN INTER-
ELECTRODE CAPACITIES, SEVERAL TUBES MAY HAVE TO BE TRIED FOR BEST RESULTS. 

TUBE LOCATION DIAGRAM CHASSIS 120180-D 
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MODELS 768A 772A 774A Ch. 120193-B 

Model 768A 

UMF 
OSO — 

IRS 9111 

Models 772A 

TELEVISION TUBE 

SIMPR•120193•13 

OHS, 

I INDICATES GAPS BETWEEN PINS IN II (OR N) ON MINIATURE 
SOCKETS THIS $I•04A..0 ASSIST YOU IN INSERTING THESE 
TORES WHERE A SOCKET IS OBSTRUCTED FROM VIEW 

V-3 

POWER 
TIVAISFORMER 

P-S.. 

.t.—  r — I/T:3 
— TO OUTSIDE VI1F 

ANTENNA OR (if-HIC  
wry.» IF USED 

TO OUTSIDE 
Wei ANTENNA 
IF USED 

LYTE, 

1ST 
SOUK, F 

mom osc OU rn 

OUTPUT-5v 
r14—otiz. 
CONTROL 

PHASE MID 

NOTE THE R F A TUSE PRESENTLY USED IS A MKT IN THE FUTURE A 6807, 6807A 

OR A 68I7 MAY OE USED. THESE THREE TUBES ARE INTERCHANGEABCE, BUT DUE 
TO POSSIBLE VARIATIONS IN IN TERELECTRODE CAPACITIES, SEVERAL TUBES 
MAY HAVE TO BE TRIED FOR BEST RFSULTS. 

ADDENDUM SERVICE NOTE 
This information should be considered as part of the 

Service Note for Models 752A. 755A, 784A, 753F, 785C 

and 785E using chassis 120174-B, 120198-D 

Model 774A 

TUBE 

LOCATION 

DIAGRAM 

CHASSIS 

120193-B 

$ The Phase Coil side of the 4 lug terminal 

strip always has two wires connected to it. 

The other side has only the one Control 

Grid wire. 

Corrections to the 120174-B ik 120198-B Chassis Service Note 

The following corrections should be noted directly on the schematic diagram 

Pages 23 and 24 of the Service Note: 

1) C-34 should read . 0022 rrif instead of . 0022 mmf. 

2) R-23 in cathode circuit of v-6 should be changed to R-33. 

3) The wave shape shown going to the junction 

7 .1 7 1 

of R-76 and C-55 should be altered to look 3 V. 

like wave shape shown here.  
7875 C. P. S. 

BUILT IN ALL CHANNEL UHF - VHF RECEIVERS 

Chassis 120193-B are "ALL CHANNEL UHF - VHF 

RECEIVERS". Combination UHF and VHF tuning is achieved through the use of two 

tuners which are connected to the same tuning knobs making VHF or UHF channel 

tuning very simple, The VHF cascode turret tuner has 13 positions (one more than 

the conventional type), 12 being used for VHF reception, ( channels 2 to 13), while 

the 13th or UHF position is used to activate the proper UHF circuits and provides 

additional amplification for the converted 40 mc. UHF signals. In this position, a 

window is provided to observe the continuous tuning of the UHF channels. 

The 120193-B Chassis is electrically identical to the 120174-B Chassis of which 

this is an Addendum. Dual chassis numbers (120174, 120193) have been assigned 

since these chassis differ physically in the type of chassis base used and the 

placement of the 5U4G rectifier tubes. 

CABINET PARTS LIST - MODELS 768A, 772A, and 774A 

Part Numbers 

Description Model 
768A 

Model 
772A 

Model 
774A 

140536 Cabinet - Open Face Console - Mahogany 

1405 36A Cabinet - Open Face Console - Blonde 
140537 Cabinet - Console with Doors - Mahogany 

140537A Cabinet - Console with Doors - Blonde 

140538 Cabinet - French Provincial 

520192 520192 520192 Glass 

411492 411492 411492 Retaining Strip - Glass 

411493 411493 411493 Retaining Strip - Glass 

460491* 460491* 460491* Mask 

411091 411091 411091 Clips for Mask 

180120 180120 180120 Speaker - 12 Inch 

560342 560342 560342 Masonite Back 

411445 411445 411445 Tube Protector Cup 

583206 583206 583206 Line Cord 

460284 Emerson Emblem 

460252 460252 460252 
, 

Control Door - Gold 
for Mah. 

-} Cabinet 
460253 460253 460253 Control Door Escutcheon - Gold -\. 

587088 587088 587088 Spring - Door 

460252B 460252B Control Door - Ivory for Blonde 

460253D 460253D Control Door Escutcheon - Ivory Cabinet 

460424 460424 460424 Knob - Contrast 

460423 460423 460423 Knob - Fine Tuning 

460422 460422 460422 Knob - OFF-ON- Volume 

460421 460421 460421 Knob - Channel Selector 

460425 460425 460425 U. H. F. Dial 

565273 565273 565273 Mask for Dial 

Changes to part no. 460511 when a glass shell picture tube ( 21YP4) is used. All other cabinet 

parts listed above will remain the same. 
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Model 799E 

Model 770C 

ADDENDUM SERVICE NOTE 
This information should be considered as part of the 

Service Note for Models 752A, 755A, 784A, 753F, 

and 785E using 

Chassis 120209-D and I20209-F are "ALL CHANNEL UHF - VHF 

RECEIVERS." Combination UHF and VHF channel tuning is achieved through the use of two tuners 

which are connected to the same tuning knobs making VHF or UHF channel tuning very simple. The 
VHF cascode turret tuner has 13 positions (one more than the conventional type). 12 being used for 

VHF reception. (channels 2 to 13), while the 13th or UHF position is used to activate the proper UHF 

circuits and provides additional amplification for the converted 40 mc. UHF signals. In this position, 

a window is provided to observe the continuous tuning of the UHF channels. 

The 120209-D chassis is electrically identical to the 120193-B chassis except that a chassie mounted 

21YP4 picture tube is used instead of a cabinet mounted 21MP4. Information on the 120193-B chassis 

was previously released as supplement 02. 

The 120209-F chassis is electrically identical to the 120209-D except for the use of a different UHF 

tuner ( pt. 0470748). A diagram and brief description of this tuner is given in this addendum service 

note. 

chassis 120174-B, 120198-D 

CABINET PARTS LIST - Chassis 120209-D and 1202 - 

Par t Numbers 

Description Model 

770C 

140575 

Model 

799E 

Cabinet - Console - Mah. 
140575A Cabinet - Console - Blond 

140583 Cabinet - Table Model - Mah. 

— 520192 
I40583A Cabinet - Table Model - Blond 

Glass 
520211 Glass 

Retaining Strip - Glas• (• ides) 411492 

411493 Retaining Strip - Glass (top) 
411711 Retaining Strip - Glass 

460524 Mask 

— 411091 

460527 Mask 

460252. 
411091 

--;460252 
Clips - Mask 

_ 
460253 

Control Door - Gold 
460253 Control Door Escutcheon - Gold 
587088 587088 Spring - Door 
460252B 460252B Control Door - Ivory 
46025313 460253D Control Door Escutcheon - Ivory 
180120 Speaker - 12" 

180095 Speaker - 6" 
583206 583206 Line Cord 
560359 Masonite Back 

560358 Masonite Back 

4.11445 411445 Tube Protector Cup 
445017 Rubber Feet 

460424 460424 Knob - Contrast 
460423 460423 Knob - Fine Tuning 
460422 460422 Knob - Off - On - Volume 
460421 460421 Knob - Channel Selector 
460425 UHF Dial 

460546 Dial - UHF 
565273 565273 Mask - Dial 

DESCRIPTION OF UHF TUNER PT. NO. 470748 

The tuned elements in this tuner are of the modified 

coaxial transmission line type. As you can see from 

the schematic, the incoming UHF signal is tuned by 

means of two R. F. preselectors. These preselectors 

are quarter wave end tuned coaxial lines. Capacitive 

tuning is employed at the open ends to electrically 

adjust the line to 1/4 wave length and, therefore, 

effect a resonant condition at any frequency within 

the UHF band. Two identical preselector circuits 

are coupled together to provide the proper band pass 

characteristic. The ganged variable capacitors adjust 

the two preselector lines and are similar to those 

used in conventional low frequency circuits. Each 

line is tuned by four rotor plates. Capacitor trimmers 

(C - 1, C 2) are located behind the coaxial lines to 

preset the high frequency end of the R.F. preselectors. 

785C 

UHF TUNER PT. NO. 470748 

The antenna input in this tuner is coupled to the 1st 

preselector circuit and is designed to match a balanced 

300 ohm transmission line. 

The output from the 2nd R.F. preselector ( desired 

UHF channel) is fed by means of L-5 to the mixer 

crystal D-1 ( 1N82) through the oscillator coupling 

loop L-7 where it beats with the oscillator to form the desired I. F. frequencies (45.75 mc picture, 41.25 mc 
sound). T-A is tuned to pass these frequencies. An oscillator (6AF4) whose resonant frequency is determined 

by an end tuned coaxial line connected latween its plate and grid is used in this UHF tuner. Capacity tuning is 

employed at the open end of this coaxial line to adjust it to 1/4 wave at the desired frequency of operation 

(45.75 mc above the R.F. video carrier). Trimmer C-8 is used to set the high frequency end of the oscillator 

whereas C-5 is used to set the low end for best overall tuner tracking. C-8 can be adjusted in the field to 
compensate for slight variations between replacement 6AF4 tubes. Several 6AF4 tubes should be tried picking 

the one which requires the least adjustment of C-8 so that tuner tracking will not be effected. 

Complete tuner shielding is provided to reduce oscillator radiation and stray pickup to a minimum. 

110" rer l e  
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TONER PANT NO. 170740 

GENERAL TROUBLE SHOOTING INFORMATION (UHF TUNER) 

Ottr• CA.« 

••••<••••(11 •••••• i• UM'S 

SCHEMATIC PART NO. 950298 

Since the operation of this tuner is dependent almost entirely on its mechanical configuration, all component 

parts whether lumped constants or transmission line sections, have been manufactured and mounted as rigid 

as possible. If it is necessary to replace a component, the exact replacement part should be used. Be sure 

it is mounted in the same position using the same lead lengths as the original. This is very important since 

a t UHF frequencies a small piece of wire has an appreciable inductance. Stray capacitances between com-

ponents and chassis also tend to effect the circuit's operation to a marked degree. 

Due to the simplicity of design and manufacture of this tuner, little trouble is to be expected. 

If the oscillator is working correctly, the injection current (measured with a D. C. milliarneter between the 

tap of T-A and tuner chassis) should be within the range of . 5 ma to 4.5 ma. 

If the measured reading is not within these limits check the following in the order shown. 6AF4 oscillator, 

1N82 crystal, supply voltages to tuner, T-A, C-3, C-68. Make certain that the coupling loop (L-8 and 

L-6) are not touching the shield between the oscillator and R.F. compartments. 

Components which are not a part of the R. F. or oscillator tuned circuits such as feed through condensers, B 

resistors, T-A, etc., can usually be replaced with little difficulty providing the above precautions are observed. 

Do not attempt to repair or align this tuner by adjustin'g any of the coupling loops or by moving various com-

ponents. The only adjustment that can be made in the field is C-8 to compensate for a slight change in inter-

electr ode capacities when a new 6AF4 tube is used. 

REPLACEMENT OF TUNERS 

If it becomes necessary to return a UHF tuner to your 

retain the extension shaft and pulley. When returning 

and the front plate which consists of a pulley and gear 

tuners will not come equipped with the above devices. 

distributor for repair or replacement, remove and 

the VHF tuner, remove and retain the VHF-UHF switch 

combination. This is important since replacement 

Under no conditions are both the VHF and UHF tuners to be returned as a unit. Before returning for re-

placement or repair, an honest effort should be made to repair the unit since all special and major parts 

will be available through your Emerson distributor. 
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TUNING RANGE: Channels 2 through 13. 

SOUND RATIO DETECTOR FREQUENCY: 4.5MC. 

SOUND IF FREQUENCY: 4.5MC. 

PICTURE IF FREQUENCY: 26.1MC. 

POWER CONSUMPTION: 250 watts. 

AUDIO OUTPUT: 3.2 watts. 

FINE 
TUNING 

PICTURE 
CONTRAST 

TONE 

VERTICAL 

HOLD 

ANTENNA: "Built-in-Antenna" with provisions for 
connection of external antenna where necessary. 

EXTERNAL ANTENNA IMPEDANCE: Balanced 

300 ohms. 

POWER SUPPLY: 117 volts, 60 cycles A.C. 

HORIZONTAL FREQUENCY 
CONTROL 

A ar SWITCH 

SACK COVER 

FOCUS 

HORIZONTAL DRIVE 

CHANNEL TUel "al" 
SELECTOR ION TRAP 

NEISHT 

VERTICAL LINEARITY 
WIDTH 

DEFLECTION VOICE 
PLUG 

cmassas aaoutime 
DOARD DOLT 

VOLUME 
A C INTERLOCK 

8 SWITCH 

BRIGHTNESS 

HORIZONTAL 
HOLD 

21C2 - 24T2 
VERTICAL 
HOLD TONE 

HORIZONTAL BRIGHTNESS 

HOLD 

PICTURE 
CONTRAST 

FINE 
TUNING 

VOLUME 
a SWITCH 

21T - DL21T 

CHANNEL 
SELECTOR 

FIG. 1. OPERATING CONTROLS 
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II 
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MODELS 21T4, 21T6, 24C4, 215C, DL21T8, V21T, V213CD, V219C, V273T, President 
Series; 21C2, 21T, 21T2, 24C5, 24T2, DL21T, V211CD, V217C, V271T, Imperial Series 

SOUND RATIO DETECTOR AND IF ALIGNMENT 

I. Connect proba of the VTVM to the diode plate of the 

ratio detector tube V20B (618, pin 2). Common to ground. 

See Figure 11. 

2. Connect high side of the signal generator to the grid of 

the ratio detector driver. V21 (6AU6, pin 1). Common to 

ground. See Figure 11. 

3. Tune the signal generator to exactly 4.5mc and attenuate 
the generator so it does not exceed 8 volts on the VTVM. 

4. Peak L16 bottom core (FIG. 11) lar maximum. 

5. Peak L17 top core (FIG. 12) for maximum. 

6. Adjust attenuator of signal generator to give exactly eight 
volts on the VTVM. 

7. Move probe of VTVM to junction of R28, C31 and C29. 
(FIG. 11). 

8. Adjust LI7 top core (FIG. 12) for exactly 4 volts on the 
VTVM. 

9. Move signal generator to video output tube V8 (6AG7, 
pin 4) (FIG. 11) and repeat steps number 1 and 3 

10. Peak L12 bottom (FIG. 11) and L13 top (FIG. 12) for 
maximum. 

11. Repeat with care steps 1-3-4-5-6-7-8. 

ALTERNATIVE PROCEDURE FOR STEPS 8-74: 

1. Connect common lead of VTVM to junction of R29 and 
R30 (FIG. 11). 

2. Connect probe of VTVM to junction of R28, C31, and C29. 
(FIG. 11). 

3. Adjust L17 top (FIG. 12) for zero reading on the VTVM. 

12. Connect detector probe shown in figure 6 between 
kinescope cathode (junction of R37 and R38) and ground. 

13. Rotate the contrast control to its maximum clockwise posi-
tion. Connect probe of VTVM to detector. 

14. Adjust L12 (bottom slug) for minimum output on VTVM. 

4 0 TO CATHODE 
OF KINESCOPE 

4 0 
TO RECEIVER 
GROUND 

.01 MF. 2.2 MEG. 

1N34 10 MEG. 

TO VTVM. 

-I. 01 MF 

FIG 6 DETECTOR PROBE 

C John 1. Rider 

0 
21.6 NC 

PICTURE II. (ROUGH ALIGNMENT) 

1. Connect the bias battery as shown in fig. 11. The negative 

side of the bias battery to the junction of R8, R5, and C81, 

and the positive side to ground. Disconnect the white wire, 

that goes to the center terminal of the AGC switch (S2). from 

the junction of R8. R5, and C81. Connect the output of the 
signal generator between the test point on the R.F. unit (see 

fig. 12) and ground. 

2. Connect the probe of the VTVM to the junction of LI I and 
R16 (fig. 11). Common to ground. 

3. Set the signal generator to 21.6 mc. and adjust L25, co-

channel sound trap, (fig. 12) for minimum output on VTVM. 

4. Reset the signal generator to 23.25 mc. Adjust the output 

of the signal generator for approximately 2.5 volts on the 
VTVM. 

5. Peak first Picture I.F. coil (located on R.F. Unit) and the 

third Picture I.F. coil L6 (fig. 12) for maximum. Maintain ap-

proximately 2.5 volts on the VTVM by adjusting the generator 
output. 

6. Reset signal generator to 25.7 mc. 

7. Peak second Picture I.F. coil L3 and the fourth Picture I.F. 

coil L9 (fig. 12) for maximum. 

PICTURE I.F. (FLAT-TOPPING) 

I. Remove signal generator and VTVM. 

2. Connect the sweep generator between the R.F. test point 

and ground. 

3. Connect the oscilloscope probe to the junction of L11 and 
R16. 

4. Connect the hot side of the signal generator to the chassis 
side apron nearest the first IF. stage. Leave the ground side 

disconnected. 

5. With most sweep generators, there is enough output to 

give an I.F. response curve of sufficient height on the oscillo-

scope. If there is insufficient output use 3 volts bias instead 

of 4.5 volts. In adjusting the output of the sweep generator, 
make sure you do not overload the I.F.'s. This can be ascer-

tained by noticing that the relative shape of the IF, response 

does not change with small variations in sweep generator 
output. 

6. Set the signal generator to 26.1 mc. and advance the 

output until a marker pip is visible on the Picture I.F. curve 

on the oscilloscope. Be careful not to distort the I.F. curve 

by advancing the generator output too far. Adjust L3 and L9 

so that the marker pip is at the 50% point. See Fig. 7 Picture 
1.F. curves and Markers. 

7. Set the signal generatoi to 22.7 mc. Adjust the first Picture 

I.F. coil (located on the R.F. Tuner) and L6 so that the marker 
pip is at the 50% point. See Fig. 7. 

8. Repeat steps 6 and 7 until an acceptable curve is achieved. 

26.I MC 
50% 

22 7 MC 
50% 

21.5 MC 

f 
..'), 25.1 INC 

MAX. 20% 50 % 
01P 

FIG. 7. TYPICAL PICTURE 
LF CURVES AND MARKERS 

OSCILLATOR AND R.F. ALIGNMENT 

The R.F. Unit is a turret type tuner with separate coil seg-

ments for each channel. Normal channel sequence is pro-

gressive in a clockwise direction covering channels 2 to 13. 

The R.F. amplifier is of the cascade type utilizing a 6807 or 

681(7. The converter stage utilizes a 616. 

OSCILLATOR ALIGNMENT 

It should be possible to tune in all channels with the fine 

tuning control C212 (see figs. 11 and 12) in the middle third 

of its range. When V3 ages, the oscillator may shift slightly 

in frequency requiring adjustment If V3 is defective and must 

be replaced, several tubes should be tried to find one that 

requires the least oscillator adjustment. 

If an accurately calibrated signal generator that covers all 

the R.F. frequencies is available then continue with step I. 

If not go on to step 10. 

1. Remove tube shield on 616, V3. 

2 Modify a tube shield which will fit snugly over the 6)6 

and still remain ungrounded. • 

3. Remove shorting wire from channel 11 oscillator coil and 

replace segment and R.F. unit bottom shield. 

4. Turn channel selector to channel 12. 

S. Set generator to the oscillator frequency which is 231.35 

mc. for channel 12. 

6. With reference to figure 8 connect the generator to one 

of the 10 mmt capacitors and connect the other 10 mmf capaci-

tor to the ungrounded tube shield over the. 616. Connect 

remaining terminal on probe to vertical input on oscilloscope. 

7. Set fine tuning control C212 (fig. 12) to ¿enter of its range. 

Adjust C211 fa; zero beat pattern on the oscilloscope screen. 

(The oscillator coil slug which is accessible from the chassis 

front apron should be in its mechanical mid-position. If the 

slug should fall in during adjustment, the oscillator coil 

segment will have to be removed from the turret housing, 

the little wire spring which normally ftts into the slug threads 

lifted up, and the slug brought forward to its mean position.) 

8. Reset the generator for the oscillator frequency of channel 

II. Adjust the oscillator coil slug for zero beat on the oscillo-

scope screen. Use a non-metallic screw-driver in adjusting the 

oscillator coil slug. 

9. Repeat step 8 for the remaining channels, making sure 

the signal generator is set for the proper frequency on each 

channe!. 

When an accurately calibrated generator is not available, 

then oscillator alignment can only be accomplished when the 

local T.V. transmitters are on the air. 

10. Remove bias battery and replace AGC lead to junction 

of R8, 85, and C81 (fig. 11). 

11. Set fine tuning .control C2 12 (fig. 12) to center of its range. 

12. Rotate channel selector control to one of the local T.V. 

stations and adjust the oscillator coil slug, which is acces-

sible from the front chassis apron (fig. 12), for best picture. 

13. Check remaining local stations by rotating the channel 

selector switch to, each channel in turn and adjusting the 

oscillator slug for best picture. 

14. If on one or two of the channels you do not have enough 
oscillator range, readjust C211 and repeat steps 12 and 13. 

It Is possible to adjust the oscillator channel slugs without 
removing the chassis from the cabinet. The slugs are made 
accessible by removing the channel selector and fine tuning 
knobs and by moving the escutcheon plate to one side. Use 
a long thin fibre or bakelite screwdriver for making adjust-
ments. 
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FIG. 8. 

I. Reconnect bias battery as in step 1. Picture I.F. (Rough 
alignment). Disconnect white AGC wire. Set bias for 3 volts. 

2. Connect oscilloscope through 10.000 ohms to test point on 
R.F. Unit. Connect sweep generator to antenna terminals. If 
the sweep generator is not terminated for balanced 300 ohms, 
insert the network shown in fig. 9 below. 

104 Ji. 

5v/22P WEAN 
OUTPUT 1011-ft. 
175,0 

• 

TO ANTONIA INPUT 
TENIIINALS OF 
NEC% NCR( 300413 

FIG. 9. 
3. Set fine tuning control at approximately the midpoint of 
its tuning range and rotate channel selector to channel 12. 

4. Adjust sweep generator to channel 12 and loosely couple 
signal generator to sweep generator in order to obtain pic-
ture carrier and sound carrier markers. 

5. Adjust C206, C203, and C213 for flat top response curve. 
See figure 10 for acceptable R.F. passbands. 

6. Check remaining channels. If the response curves ob-
tained on any channel is not acceptable, it might be neces-
sary to return to channel 12 and make a compromise of its 
response. If one channel is extremely out, that coil section 
should be repaired or replaced. It is not necessary to remove 
the tuner from the chassis in order to repair or replace a coil 
section. 
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ALL VOLTAGES MEASURED WITH RESPECT TO 
CHASSIS WITH A VACUUM TUBE VOLTMETER. 
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ALL VOLTAGES MEASURED WITH RESPECT TO 

CHASSIS WITH A VACUUM TUBE VOLTMETER. 

ADJUST PICTURE TO NORMAL HEIGHT AND 

WIDTH. TUNE IN AN UNUSED CHANNEL AND mute TT 

DI SCONNECT ANTENNA. SET CONTRAST AND 

BRIGHTNESS CONTROLS AT MAXIMUM COUNTER-

CLOCKWISE POSITION. WITH 117 V A.C. INPUT. 

VOLTAGES SHOULD HOLD WITHIN 20%. 
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ALL VOLTAGES MEASURED WITH RESPECT TO 
CHASSIS WITH A VACUUM TUBE VOLTMETER 
ADJUST PICTURE TO NORMAL HEIGHT AND 

WIDTH. TUNE IN AN UNUSED CHANNEL AND gpgggeg Tr 
DISCONNECT ANTENNA. SET CONTRASTANO 

BRIGHTNESS CONTROLS AT MAXIMUM COUNTER- a a 
CLOCKWISE POSITION. WITH 117 V A.0 INPUT, 

VOLTAGES SHOULD HOLD WITHIN 20%. 

DIRECTION OF ARROWS AT CONTROLS 
INDICATES CLOCKWISE ROTATION. 
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ALL VOLTAGES MEASURED WITH RESPECT TO 

CHASSIS WITH A VACUUM TUBE VOLTMETER. 

ADJUST PICTURE TO NORMAL HEIGHT AND 
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MODELS 21T4, 21T6, 24C4, 215C, DL21T8, V21T, V213CD, V219C, V273T, President 
Series; 21C2, 21T, 21T2, 24C5, 24T2, DL21T, V211CD, V217C, V271T, Imperial Series 

Symbol Part No. 

RI 32.11 

R2 32.67 

R3 32.197 

R4 32.173 

R5 32.67 

R6 32.2 

R7 32.2 

R8 32.77 

R9 32.197 

RIO 32.2 

Rh 1 32.126 

R12 32.118 

R13 32.11 

R14 32.2 

R15 32.103 

R16 32.77 

R17 32.33 

R18 32.35 

R19 32.33 

R20 52.64 

R21 32.125 

R22 32.103 

R23 32.660 

R24 32.660 

R25 117.80 

R26 32.15 

R27 32.74 

R28 32.12 

R29 32.13 

R30 32.13 

R31 32.64 

R37 32.99 

R31 32.18 

R34 32.92 

R35 32.115 

R36 32.399 

R37 32.92 

R38 32.205 

R39 52.70 

R40 32.183 

R41 32.208 

R42 32.14 

R43 32.11 

R44 32.15 

R45 32.103 

R46 32.208 

R41 32.46 

R48 32.60 

R49 32.8 

R50 32.60 

R51 32.142 

R52 32.411 

R53 32.89 

R54 32.89 

R55 32.98 

•R56 32.13 

•R57 32.77 

•R58 32.77 

R59 32.147 

R60 52.66 

R61 32.15 

R62 32.34 

R63 32.33 

R64 52.24 

R65 32.142 

R66 32.34 

R67 32.67 

LIST OF PARTS 
Description 

10K 10% 1/2 W. 

330 10% 1/2 W. 

47 10% 1/2 W. 

470 20% 1/2 W. 

330 10% 1/2W. 

100 10% 1/2W. 

100 10% 1/2W. 

8.2K 10% 1/2 W. 

47 10% 1/2W. 

100 10% 1/2 W. 

5.6K 10% 1/2W. 

12.0 10% 1/2 W. 

10K 10% 1/2 W.-

100 10% 1/2 W. 

39K 10% 1W. 

8.2K 10% 1/2 W. 

1 meqohm 10% 1/2 W. 

680K 10% 1/2W. 

1 meqohm 10% 1/2 W. 

750 tapped at 250 (Contrast) 

82 10% 1/2W. 

39K 10% 1W. 

39K 10% 2W. 

39K 10% 2W. 

5K 10% 10W. W.W. 

47K 10% 1/2 W. 

4.7K 10% 1W. 

15K 10% 1/2W. 

22K 10% 1/2 W. 

22K 10% 1/2 W. 

500K (Volume) 
10 megohm 20% 1/2 W. 

220K 20% 1/2 W. 

470K 10% 1/2W. 

680 10% IW. 

470 10% 1W. 

470K 10% 1/2 W. 

330K 10% 1/2 W. 

50K (Brightness) 

22K 20% 1/2 W. 

1.8 megohm 10% 1/2 W. 

33K 10% 1/2 W. 

10K 10% 1/2 W. 

47K 10% 1/2 W. 

39K 10% 1W. 

1.8 megohm 10% 1/2 W. 

6.8 meqohm 10% 1/2 W. 

2.2K 10% 1/2 W. 

1K 10% 1/2 W. 

2.2K 10% 1/2 W. 

12K 10% 1/2 W. 

68K 10% 1W. 

100K 10% 1/2 W. 

100K 10% 1/2 W. 

4.7 megohm 10% 1/2 W. 

22K 10% 1/2 W. 

8.2K 10% 1/2 W. 

8.2K 10% 1/2W. 

1.5 megohm 10% 1/2 W. 

1 meqohm (Vertical Hold) 

47K 10% 1/2 W. 

2.2 meqohm 10% 1/2 W. 

1 meqohm 10% 1/2 W. 

2.5 meqohm (Height) 

12K 10% 1/2 W. 

2.2 meqohm 10% 1/2 W. 

330 10% 1/2 W. 

Symbol Part No. Description 

R68 52.68 5K (Vertical Linearity) 
R69 32.15 47K 10% 1/2 W. 

R70 117.81 7.5K 10% 10W. W.W. 

R71 32.18 220K 20% 1/2W. 

R72 32.18 220K 20% 1/2 W. 

R73 32.68 560 10% 1/2 W. 

R74 32.68 560 10% 1/2W. 

R75 32.8 1K 10% 1/2W. 

R76 32.92 470K 10% 1/2W. 

R77 32.126 5.6K 10% 1/2W. 

R78 32.265 1.5K 5% 1/2 W. 

R79 32.15 47K 10% 1/2W. 

R80 32.89 100K 10% 1/2W. 

R81 52.66 50K (Horizontal Hold) 

R82 32.90 150K 10% 1/2 W. 

R83 32.202 3.9K 10% 1/2 W. 

R84 32.92 470K 10% 1/2W. 

R85 32.655 15K 10% 2W. 

R86 32.2 100 10% 1/2 W. 

R87 32.635 100 10% 2W. 

R88 117.71 17.5K 10% 10W. W.W. 

R90 32.137 5.1 10% 1/2 W. I.R.C.-W.W. 

R91 32.373 100K 20% 1W. 

R92 117.74 500 10% 20W. W.W. 

R93 117.74 500 10% 20W. W.W. 

R94 117.74 500 10% 20W. W.W. 

R95 117.83 2500 10% 25W. W.W. 

R100 32.10 6.8K 10% 1/2 W. 

R101 32.660 39K 10% 2W. 

R117 32.412 82K 10% 1W. 

R118 32.126 5.6K 10% 1/2 W. 

R120 52.70 500K ohms (Tone) 

•R56 ( Vertical Integrator. 
• R57 167.1 Three Resistors in one unit, 
• RS8J plus C50, C51, C52. 

CI 

C2 

C3 

C4 

CS 

C6 

C7 

C8 

C9 

CIO 

C11 

C12 

C13 

C14 

C15 

C16 

C17 

CI8 

CI9 

C20 

C2I 

C22 

C23 

C24A 

C24B 

C24C 

C25 

C26 

17.44 

17.44 

17.45 

17.106 

17.44 

17.106 

17.130 

17.127 

17.44 

17.44 

17.44 

17.44 

17.106 

17.106 

17.44 

17.131 

12.49 

17.44 

17.79 

12.72 

12.49 

17.108 

17.107 

22.80D 

22.80D 

22.80D 

17.59 

17.105 

.005 mf GMV Disc 500V. 

.005 mf GMV Disc 500V. 

15130 mmf 20% 500V Ceramic 

120 mmf 20% sonv. Ceramic 

.005 mf GMV Disc 500V 

120 mmf 20% 500y. Ceramic 

47 mmf 10% NPO 500V. Ceramic 

2 mmf 10% 500V. Ceramic 

.005 mf GMV Disc 500V• 

.005 mf GMV Disc 500V 

.005 mf GMV Disc 500V. 

.005 mf GMV Disc 500V. 

120 mmf 20%500V Ceramic 

120 mmf 20%500V. Ceramic 

.005 mf GMV Disc 500V. 

3 mmf 20% 500V. Ceramic 

.1 mf 20% 200V. 

.005 mf GMV Disc 500V 

5 m mi 10% 500V Ceramic 
.01 mf 20% 400V. 

.1 mf 20% 200V. 

680 mmf 20% 500V. Ceramic 

470 rmnf 10%500V. Ceramic 

25 mf 450V. Electrolytic 

80 mf 350V. Electrolytic 

10 mf 350V. Electrolytic 

2 mmf 20% 500V. Ceramic 

39 mmf 20%500V. Ceramic 

Symbol Part No. 

C27 

C28 

C29 

C30 

C31 

C32 

C33 

C34 

C35 

036 

C37 

C38 

C39 

C40 

C41 

C42 

C43 

C44 

C45 

C46A 

C468 

C46C 

C46D 

C47 

C48 

C49 

•C50 

*C51 

•C52 

C53 

C54 

C55 

C56 

C57 

C58 

C59 

061 

C62 

C63 

C64 

C65 

C66 

C67 

C68A 

C68B 

C69 

C70 

C71 

C80 

C81 

C83 

085 

17.80 

17.125 

12.71 

22.70 

12.72 

12.68 

12.82 

22.66 

12.68 

12.60 

12.75 

12.67 

12.82 

17.80 

12.92 

17.109 

17.109 

12.72 

17.132 

22.81 

22.81 

22.81 

22.81 

22.85 

12.75 

12.67 

12.86 

12.68 

12.68 

12.83 

12.68 

12.67 

12.77 

17.113 

17.69 

17.123 

132.18 

17.129 

22.56 

12.66 

12.77 

12.67 

17.116 

22.79 

22.79 

22.82 

17.136 

17.136 

17.35 

17.44 
17.123 

12.68 

•C5O ) 
CSI 167.1 
C52) 

Model 
DL21T 
Part No. 
107 46 

Model 
24T2 

Part No. 

107 53 

L2 37.89 

L3 37.99 

L4 37.89 

Model 
211 

Part No. 
107 46 

Model 
21C2 

Part No. 

107.47 

Description 

.01 mf GMV Disc 350V. 

620 mmf 10% 350V. Ceramic or Mica 

.0039 mf 20% 400V. 

1 mf 150V. Electrolytic 

.01 mf 20% 400V. 

.005 mf 20% 400V. 

.02 mi 20% 400V. 

25 mf 50V. Electrolytic 

.005 mf 20% 400V. 

.1 mf 20% 600V. 

.1 mf 20% 400V. 

.05 mf 20% 400V. 

.02 mf 20% 400V. 

.01 mf GMV Disc 500V. 

.5 mf 20% 200V. 

1000 mmf 10%500V. Ceramic 

1000 mmf 10% 500y. Ceramic 

.01 mf 20% 400V. 

43 mmf 5% 1500V. Mica 

20 mf 450V. Electrolytic 

20 mf 450V. Electrolytic 

20 mf 450V. Electrolytic 

100 mf 50V. Electrolytic 

40 mf 350V. Electrolytic 

.1 ml 20% 400V. 

.05 mf 20% 400V. 

.002 ml 20% 400V. 

.005 mf 20% 400V. 

.005 mf 20% 400V. 

.005 mf 20% 600V. 

.005 mf 20% 400V. 

.05 mf 20% 400V. 

.25 mf 20% 400V. 

3900 mmf 5% 500V. Silver Mica 

330 mmf 10% 500V. Silver Mica 

270 mmf 10% 500V. Micq 
25-280 mmf Ceramic Trimmer 

100 mrnf 10% 1000V. Mica 

5 mf 50V. Elect' olytic 

.05 mf 20% 600V. 

.25 mf 20% 400V. 

.047 mf 20% 400V. 

500 mmi 20KV. H.V. Condenser 

50 mf 475V. Electrolytic 

40 mf 475V. Electrolytic 

40 mf 450V. Electrolytic 

.01 mf GMV Disc 500V. 

.01 mf GMV Disc 500V. 

6800 mmf 20% 350V. Ceramic 

005 mf GMV Disc 350V. 

270 rumf 10% 500V. Mica 
.005 20% 400V 

(Vertical Integrator. Three Capacitors in One Unit 
Plus R56, R57, R58. 

Description 
Speaker 

Description 

Speaker 

Filament Choke 

I.F. Coil 

Filament Choke 

Symbol Part No. 

L5 

LB 

L7 

L8 

L9 

LIO 

L11 

L12 

L13 

L14 

L15 

L16 

L17 

L18 

LI9 

L20 

L21 

L22 

L23 

L24 

L25 

T1 

T2 

T4 

T5 

16 

T7 

37.197 

37.99 

37.89 

37.197 

37.99 

37.234 

37.235 

37.252 

37.252 

37.236 

37.237 

37.253 

37.253 

37.265 

37.265-

37.233 

37.244 

37.248 

37.265 

37.265 

37.268 

42.61 

42.56 

37.264 

42.53 

42.65 

42.57 

42 71 

Description 

I.F. Choke 

I.F. Coil 

Filament Choke 

I.F. Choke 

I.F. Coil 

Video Coil 120uh 

Video Coil 600uh 

4.5 Mc Take-Off Coil 

4.5 Mc Take-Off Coil 

Video Coil 190uh 18K-R 

Video Coil 245uh 

4.5 Mc Ratio Detector 

4.5 Mc Ratio Detector 

Vertical Yoke Coil 

Vertical Yoke Coil 

Horizontal AFC Coil 

Horizontal Linearity Coil 

Width Coil 

Horizontal Yoke Coil 

Horizontal Yoke Coil 

I.F. Sound Trap 

Power Transformer 

Choke 

Horiz. Defl. Output Trans. 

Vert. Osc. Trans. 

Vert Output Trans. 

kidio Output Trans. 

R.F. Unit ana rubes 

LIST OF PARTS - R.F. UNIT 
Symbol Description 

C201 800 mmf, GMV, Disc Ceramic 
on centershield assembly 

C202 1000 mmf GMV Ceramic 
C203 0.5-3 mmf Ceramic Trimmer 
C204 120 mmf 5% N750 Ceramic 
C205 100 mmf 20% N750 Ceramic 
C206 0.5-3 mrrif Ceramic Trimmer 
C207 10 mmf 5% NPO Ceramic 
C208 10 mmf 5% N750 Ceramic 
C209 2.2 mmf ±- .25 mmf 

N330 ze._- 500 Ceramic 
C210 20 mmf 10% NPO Ceramic 
C211 0.5-3 mmf Ceramic Trimmer 
C212 Fine Tuning Variable Capacitor 
C213 3-9 mmf Ceramic Trimmer 
C214 
C215 
C216 
C217 

C218 
C219 

Symbol 

BOO mmf GMV Feed Thru 
Capacitors on Centershield 
Assembly 

120 mmf 10% N750 Ceramic 
1000- mmf GMV Ceramic 

Description 
R201 220 K ohms 20% V2 Watt 
R202 180 K ohms 10% V2 Watt 
R203 4.7 K ohms 10% 1/2 Wait 
R204 1.0 K ohm 20% 1/2 Watt 
R205 220 K ohms 20% 1/2 Watt 
R206 10 K ohms 10% 1/2 Watt 
R207 22 K ohms 20% V2 Watt 
R208 47 K ohms 20% 1/2 Watt 
R209 10 K ohms 10% Vz Watt 
R210 10 K ohms 10% 1/2 Watt 
R211 15 K ohms 20% 1/2 Watt 

Symbol 

COILS 
Description 

L201 Antenna Section, separate for each channel 
L202 Antenna Section, separate for each channel 
L203 R.F. Section, separate for each channel 
L204 R.F. Section, separate for each channel 
L205 R.F. Section. separate for each channel 
L206 Heater Choke 
1.207 Neutralizing Coil 
L208 Heater Choke 
1.209 Tuned IF. Coil 

07ohn Y. Rider 
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Fig. 1 — Tube Layout. 
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ELECTRICAL SPECIFICATIONS 

Power Supply   117 Volts AC 

60 cycles only 

Power Consumption   250 Watts 

Tuning Ranges   VHF — Channels 2 thru 13 

UHF — Channels 14 thru 83 

Power Output 2  5 Watts (Max.) 

1.5 Watts 10% Distortion 

Intermediate Frequencies ... Picture — 45.75 MC 

Sound — 41.25 MC 

Intercarrier Sound System . À.5 MC 

Antenna Input Imp.  300 Ohms Balanced 

Focus  Magnetic 

Sweep Deflection  Magnetic 

Loud Speaker   10" PM Dynamic 

Voice Coil Imp.  3.2 Ohms 400 Cycles 
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DO NO REMOVE THESE SCREWS 
OR SCREWS ON OPPOSITE SIDE 

BRACKET »8 ,, 

ENO VIEW OF BRACKET 
REMOVE neis NEW 

NUT "Av AND ONE ON 

OPPOSITE SIDE 

LOOSEN THIS 
SCREW TO 
OPERATE CENTERING   
DEVICE 

MOUNTING 
SCREWS 

R-40 
SYNC. 
LEVEL 

FOCUS 
CONTROL 

\ R-48 

`A.B.C. 
CONTROL 

YOKE 

ENTERING DEVICE '-

ION TRAP 
MAGNET 

L- I8 L- I9 R-97 7-7 C-86 
WIDTH NOR. LIN. NOR. DR. NOR. FREQ. NOR. LOCK 

Fig. 4 — Tube Removal and Rear Chassis Controls. 
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MODEL 13-G-150, Codes 334-3-GM44A, -GM44B 

HORIZONTAL WAVE FORM ADJUSTMENT — This is a factory 

adjustment and it should not be necessary to re-adjust 

unless the setting has been disturbed. However, if it is 

found that re-adjustment is required, follow this procedure: 

With the picture in sync. connect an oscilloscope through 

about a 10 mmf isolation condenser to Terminal C of 

T-7. Adjust the horizontal wave form (T-7 inside chass;s) 

until the two peaks of the wave form shown in Fig. 6 are 

equal. NOTE Picture must be in sync. during this adjust-

ment. 

INCORRECT SETTING 
OF HORIZONTAL 
WAVEFORM 
ADJUSTMENT 

CORRECT ADJUSTMENT 
PEAKS ARE EQUAL 

INCORRECT SETTING 
OF HORIZONTAL 
WAVEFORM 
ADJUSTMENT 
2927 

Fig. 6 — Settings of Waveform Adj. 

HORIZONTAL LOCKING RANGE ADJUSTMENT — Set the hori-

zontal hold control to the extreme counter-clockwise posi-
tion. Momentarily remove the signal by switching off chan-

nel and then back. Slowly turn the horizontal hold control 

clockwise and note the least number of diagonal bars 

obtained just before the picture pulls into sync. If more 

than 3 bars are present just before the picture pulls into 

sync. adjust the horizontal locking range trimmer (C-66) 

slightly clockwise. If less than 2 bars are present, adjust 

the trimmer slightly counter-clockwise. Turn the horizontal 

hold counter-clockwise, momentarily remove the signal and 
recheck the number of bars present at the pull-in point. 

Repeat this procedure until 2 to 3 bars are present. Repeat 

the adjustments under "Horizontal Frequency Adjustment" 
and "Horizontal Locking Range Adjustment" until the con-

dition specified under each are fulfilled. When the hori-

zontal hold operates as outlined under "Check of Hori-

zontal Oscillator Alignment" the oscillator is properly 

adjusted. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENT — While receiv-

ing a signal from a station (with picture locked in sync) 

turn contrast control fully counter-clockwise, turn the 

brightness control (R-65) up so that the picture appears 

washed out. Adjust width control (L-18) until the picture 

fills the mask. Turn the horizontal drive control (R-97) 

clockwise until white bars appear in the left center por-

tion of the raster, then turn counter-clockwise until the 

white bars just disappear. This adjustment will allow the 

horizontal system to operate at maximum efficiency. Ad-

just horizontal linearity control (L-19) for best linearity. 

If adjustment of the horizontal linearity control (L-19) is 

required, readjustment of the horizontal drive control (R-97) 

will be necessary. Adjust the picture centering device to 

align the picture with the mask. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 

The oscillator is preset at the factory and normally needs 

no adjustment. However, if adjustments are required, 

they can be made without removing the chassis from the 
cabinet. 

TEST PROCEDURE 

1. Turn the large Channel Selector control knob until the 
letters VHF appear centered at top of the knob. 

2. Turn the small Channel Selector to receive desired 
channel. 

3. Remove the two Channel Selector knobs. 

4. Set Fine Tuning control in center of its range. 

5. With a 10" or longer bakelite type screwdriver adjust 
oscillator slug for best picture resolution. 

6. Repeat steps 2, 4 and 5 on all Channels used. 

CLEARANCE HOLE 
FOR OSC. ADJ. 

2932 

NOTE POSITION 
OF FLAT WHEN 
SET FOR 
CHANNEL 7 

FINE TUNING CONTROL SET TO CENTER OF RANGE 

Fig. 7 — VHF Osc. Adj. 

SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE — If raster cannot be obtain-
ed check below for the possible causes. 
1: Ion trap magnet adjustment is incorrect. 
2: No --i-B voltage. Check 4 10 ampere fuse. Replace 

if defective. 
If fuse continually burns out, check 
(A) Horizontal output tube V-20 (6CD6-G) 
(B) Check damper tube V-22 (6AX4-GT) 
(C) Check horizontal oscillator tube V-19 (6SN7-GTA) 

for proper operation. 
(D) With an ohm meter, check for a short between 

terminal 3 of the horizontal output transformer 
(T-8) and the chassis. 

(E) Check DC resistance of T E. 
3: No high voltage. Check V-20, V-21 and V-22 tubes and 

circuits. If the horizontal deflection circuits are operat-
ing as evidenced by the correct voltage(600V)measured 
on terminal No. 3 of T-8, the trouble can be isolated to 
the high voltage rectifier circuit. Either the high volt-
age winding to the 6CD6-G plate and 1B3 plate is 
open, tube V-21 is defective, its filament circuit is open, 
R-105 and C-86 defective or pix tube elements shorted 
internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY — If only horizontal deflec-
tion is obtained as evidenced by a straight line across the 
face of the picture tube, it can be caused by the follow-
ing: 
1: Vertical oscillator tube V- 14B and vertical output tube 

V-15 inoperative. Check socket voltages. 
2: Vertical oscillator transformer (T-4) defective. 
3: Vertical output transformer (T-5) open or shorted. 
4: Yoke vertical coils open or shorted. 
5: Vertical hold, height or linearity controls may be 

defective. 

POOR VERTICAL LINEARITY — If adjustment of the height and 
linearity controls will not correct this condition, any of 
the following may be the cause. 
1: Check variable resistors R-59 and R-60. 
2: Vertical output transformer (T-5) defective. 
3: Capacitors C-44, C-45, C-48 or C-73C and Resistors 

R-56-57-61-64-62 defective. 
4: V-8 defective, check voltages. 
5: Low plate voltages. Check rectifier tube and capacitors 

in + B supply circuits. 
6: Vertical deflection coils (L-23) defective. 

POOR HORIZONTAL LINEARITY — If adjustment of the Hori-
zontal drive and linearity controls does not correct this 
condition, check the following: 
1: Check or replace horizontal output tube V-20. 
2: Check or replace damper tube V-22 (6AX4-GT). 
3: Check capacitors C-84, C-85, C-81 and horizontal 

linearity control (L-19) for defects. 
4: Horizontal deflection coils (L-22) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1: Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER — This condition can be 
caused by: 
1: Defective yoke, transformer T-8, or R-111. 
2: V-22 (6AX4-GT) defective. 

SMALL RASTER — This condition can be caused by: 
1: Low + B or line voltage. Check V-17 & V-18 (5U4G). 
2: Insufficient output from horizontal output tube V-20. 

Replace tube. 
3: Insufficient output from vertical oscillator (V- 14B) and 

vertical output tube V-15. Replace tubes. 
4: Incorrect setting of horizontal drive control R-97. 
5: V-22 (6AX4-GT) defective. 
6: Incorrect setting of (L-18) width control and height and 

linearity controls. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND — This con-
dition can be caused by: 
1: No signal on picture tube grid. Check V-8 (6AU6) and 

V-9 (6CL6) tubes and associated circuits. 
2: Bad contact to picture tube grid (lead to socket broken). 
3: AGC tube (V-11) may be defective. Check tube and its 

associated circuit. 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 
SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 
— A condition of this nature can be caused by: 
1: Defective sync separator V-10 or sync amplifier V- 14A. 
2: If tubes are O.K. check voltages, and associated 

circuits. 
3: AGC system inoperative. Check V-11 (6AU6) AGC tube 

and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 
— If this condition is encountered, check: 
1: Vertical integrating network defective. 
2: Vertical hold control ( R-53) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL SYNC ONLY 
1: V-19 defective. 
2: Improper setting of (T-7) horizontal frequency control. 
3: Check V-19 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION — If the picture 
resolution is not up to standard, it may be caused by any 
of the following: 
1: Defective pix I-F tubes V-4, 5 & 6, (6CB6's). 
2: Defective picture detector V-7A, (6AL5) or video amp-

lifier V-8 or video output V-9 (6LC6) and associated 
circuits. 

3: Defective picture tube. 
4: Open video peaking coil. Check all peaking coils L-9, 

L-10, L-13, L-14, L-15 and L-16 for continuity. Note 
that L-9, L-14 and L-16 have shunting resistors. 

5: Leakage in V-9 (6CL6) grid capacitor C-29. If the capa-
citor is not found to be defective, check the following: 
1: Check all potentials in video circuits. 
2: Check picture tube grid circuit for poor or dirty 

contact. 
3: Check and realign, if necessary, the picture I-F and 

R-F circuits. 

PICTURE SMEAR: 
1: A smear can be attributed to phase shift at the low or 

high frequency end of the video characteristic. This can 
be caused by improper values of resistnrs and capa-
citors in the video circuits. Check for grid current on 
video output tube V-9 (6CL6), open or shorted peaking 
coils, video amplifier load resistors are of improper 
value (high). 

2: This trouble can also originate ot the transmitter. 
Check reception from another station. 
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SERVICE SUGGESTIONS-(continued) 

3: Check and realign, if necessary, the picture I-F and R-F 
circuits. 

MAN MADE NOISE IN SOUND ( Ignition, etc.): 
1: Check sound I-F tubes V-1, V-2 or V-3 and associated 

circuits. 
2: Check sound I-F alignment. 

BENDING OR S-ING 
1: Check sync level control adjustment. 
2: V-20 (6CD6-GT) defective or V-19 (6SN7-GTA) defec-

tive. 
3: Check sync separator tube V-10 (6BE6) and V-8 (6AU6) 

video amplifier. 
4: Check AGC threshold control. 
5: Check wave form adjustment (T-7 inside chassis). 

PICTURE NORMAL - NO SOUND OR WEAK OR DISTORTED SOUND 
1: Check sound I-F alignment. 
2. Check V-1 (6AU6) V-2 (6AU6) V-3 (6AL5) V-13 (6AQ5) 

V-12 (6AV6) and associated circuits. 
3: Check pix I-F alignment. 

RASTER ON TUBE BUT NO PICTURE OR SOUND 
This condition can be caused by: 
1: Defective pix I-F Amplifier tubes V-4, V-5 or V-6. 
2: Defective pix detector tube V-7A (6AL5). Check tube 

and its associated circuit. 

ALIGNMENT 

TEST EQUIPMENT - To service this receiver properly, it is 
recommended that the following test equipment be avail-
able: 

R-F SWEEP GENERATOR meeting the following requirements: 

(a) Frequency ranges: 
38 to 90 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 
470 to 890 mc, 10 mc sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(c) Output constant on all ranges. 
(d) Flat ouput in all attenuator positions. 

(e) A source of the following Markers: 

41.25 Mc Cathode Trap 
42.25 Mc 
42.50 Mc 1st Pix I-F Coil (Bottom) 
43.9 Mc 3rd Piz I-F Coil 
44.5 Mc 
45.3 Mc 2nd Pix I-F Coil 
45.75 Mc 
47.25 Mc 1st Pix I-F Coil (Top) 

CATHODE-RAY OSCILLOSCOPE with good low frequency res-
ponse in vertical amplification and an input calibrating 
source. 
BIAS BATTERY -1.5Y & -4.5Y 
VTVM 
DIODE DETECTOR 

40 Mc I.F. ALIGNMENT 
Connect sweep output to ungrounded shield of converter 
tube in tuner (6U8). With short leads connect crystal diode 
detector (Fig. 8) to plate of 1st I-F tube. Connect - 1.5 
V to A.G.C. line (Junction of R-1, R-3 & C-3A). Connect 
oscilloscope to detector output. Adjust sweep output to 
give adequate deflection. 

3: Defective R-F Amplifier or oscillator mixer tubes in the 
tuner. 

4: UHF-VHF switch defective. 

POOR FOCUS 

1: Improper setting of focus control or defective pix tube. 

PICTURE JITTER: 
1: Horizontal instability may be due to unstable trans-

mitted sync. 
2: Check receiver AGC system for proper operation. 
3: Check sync separator V-10 (6BE6) or sync amp V-14A 

and associated circuits. 
4: Check for improper setting of sync level control. 
5: Check AGC threshold control. 
6: Check antenna for loose connections. 

NO PICTURE OR SOUND OR WEAK PICTURE OR SOUND IN UHF 
POSITION 
If this condition is encountered 
1: Check to see whether or not a UHF station is operating 

in the vicinity. 
2: The 6AF4 oscillator tube or the IN82 crystal may be 

defective. 
3: Pre-selector in UHF section of tuner defective. 
4: Defective switch on UHF section of tuner. 

PROCEDURE 

A. FREQUENCY ADJUST 

1. 47.25 Mc 1st Pix I-F Coil (L-1 Top) to center 
notch over 47.25 Mc marker. 

2. Converter Plate Coil (L-210 Top of 
Tuner) 1st I-F Grid Coil (L-4) and 
Input Coupling Coil (L-5) to give the 
response shown in figure 9. 

The converter plate and 1st I-F grid coils control the shape 
of the top. The input coupling coil controls the position of 
the 41.25 marker. This adjustment must be made accurately 
or the sound rejection will not be correct (41.25 Mc 31 to 36 
db down from top of overall P.I.F. response). 45.75 Mc 
marker must be set exactly on peak or the position of the 
44.50 Mc marker in the overall response curve will not be 
correct. 

1000 MF. 

330.n. 
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XTAL 0/ODE 

Fig. 8 - Crystal Diode Detector. 

10 KA 

OUTPUT 

100 KA 

45.75 MC 

Fig. 9 - Input Circuit Response. 
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ALIGNMENT PROCEDURE-(continued) 
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Fig. 10 - Top Chassis Adj. 

B. When the input circuit is aligned place -4.5 V bias on 
the A.G.C. line. Remove the crystal detector and con-
nect oscilloscope and VTVM to the 2nd Pix detector load 
resistor R-25. Adjust sweep output to give 1.0 VDC at 
detector. 

FREQUENCY ADJUST 

1. 42.5 Mc 1st Pix I-F Coil (L-1 Bottom) for 
maximum height of 42.5 Mc marker. 

2. 45.3 Mc 2nd Pix I-F Coil (L-2 Top) for maxi-
mum height of 45.3 Mc marker. 

3. 43.9 Mc 3rd Pix I-F Coil (L-3 Top) for maxi-
mum height of 43.9 Mc marker. 

4. 41.25 Mc Cathode Trap (L-8 Top) for mini-
mum height of 41.25 Mc marker. 

These adjustments may be made with a single frequency 
generator if it is more convenient to do so. 

C. After these adjustments have been made recheck the 
peak to peak output on the oscilloscope. If the shape of 
the curve is not as shown in figure 12, it will be neces-
sary to retouch the adjustments. A small fraction of a 
turn is all that is necessary if the strip is operating cor-
rectly. The position of the 44.5 Mc marker is critical 
(98%). The 43.9 Mc transformer (3rd I- F) controls the 
symmetry of the top. The 45.3 Mc transformer (2nd I-F) 
controls the height of the 45.75 Mc marker. The 43.5 Mc 
transformer ( 1st I-F) controls the height of the 42.25 
Mc marker. This adjustment will very seldom need 
retouching. 

DO NOT RETOUCH the converter plate coil or the input 
grid coil. These coils MUST be adjusted correctly with the 
diode detector. Recheck position of 41.25 Mc and 47.25 
Mc markers. Reset if necessary. 

VIDEO 
With 4.5 MC unmodulated signal from a high impedance 
source, ( 10,000 ohms in series with the generator) into 
plate of the picture detector tube (Pin 2-6AL5) and VTVM 
on picture tube grid, tune 4.5 MC trap (L-12 Top) for 
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IS? PIA I-

T-I 
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V-3 
6AL5 

RATIO DE? 
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R-F CHASSIS 

Fig. 11 - Bottom Chassis Adj. 

100 Vo--

50 Vo-

0 %---
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43.1.9 MC 

42: 5 .MC 

42.25 MC 

44.5 MC 

--.98 % 
45.3 MC 

45.75 MC 

-40 X DOWN 2.5% 

41.25 MC 47.25 MC 

Fig. 12 - Overall Response Curve. 

minimum response. VTVM on 0-10 V AC scale. This ad-
justment can also be made while observing a picture 
from a station. Tune trap for least 4.5 MC beat in picture. 

AUDIO I-F 

1: With signal generator set to 4.5 MC and dc VTVM 
connected to junction of R-17 and C-23, adjust sound 
take-off coil (L-11 Top) and sound I-F transformer 
slugs (T-1 Top & Bottom) for maximum. 

2: With VTVM connected to pin 7 of V-3 (6AL5) adjust 
the ratio detector primary (T-2 Bottom) for maximum. 
In the above adjustment to avoid limiting or overloading 
of the amplifiers, use as little output from signal gen-
erator as possible. 

3: With VTVM connected to junction of R-21, R-24 and 
C-27, adjust ratio detector secondary (T-2 Top) for 
cross over (zero voltage) on lowest scale. 
NOTE - If desired, the procedure above may be fol-
lowed by tuning in a station and using the 4.5 MC beat 
between picture and sound carrier. 
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GRID 
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VHF TUNER ALIGNMENT 

R-F 
TEST 
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VHF ANT TERMS. 

C-204 
VHF R-F AMP 
GRID 

/-F 
OUTPUT 

L-210 C-ni; 
CONVERTER 
PLATE COIL 

Fig. 13 — Top Tuner Adjustment. 

Sweep generator with balanced 300 ohm output to 
antenna terminals. Marker generator output to an-
tenna terminals. Oscilloscope to "test point" (Figure 13) 
on tuner. Connect --3V bias to AGC line at junction 
of R-45, R-47 and C-36 on the receiver. 

B. RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust C-204 
slightly favoring the Pix carrier, then adjust C-206 
and C-210 !cpí response as in Figure 14. Picture and 
sound markers at 90% maximum response. 

2. Check response on all channels. If markers are 
below 70% on any channels, readjust C-204, 
C-206, and C-210. Recheck all channels. 

C. OSCILLATOR ADJUSTMENT. 

1. Apply -4.5 volts on I-F AGC line at junction of 
R-3 and C-3A. 

P I X SOUND 

2896 

Fig. 14 — Pix & Audio Markers. 

2. Connect oscilloscope to output of video detector. 
Place fine tuning in center of range. Check res-
ponse on all channels. Sound marker should be 
in no.ch and picture marker at 50%. (See Figure 
12). 

3. If markers are off, individual oscillator coil slugs 
will require adjustment. Adjust each channel slug, 
accessible through hole in front of chassis with a 
non-metallic screwdriver to bring sound marker to 
correct position. 

©John Y. Rider 

VHF R-F 
AMP PLATE 

UHF TUNER ALIGNMENT 

Aligning or servicing the UHF section of the 82 position 

tune, is not recommended in the fiPld because replacement 

of any component within the R-F circuit may disturb the 

band pass characteristics of the tuner. However the tubes 

and the IN82 crystal mcy be (enlaced in the tuner if found 

to be defective. 

Antenna trap L-200 is a trap to reduce interference caused 

by signals which fall within the pix I-F pass band (40-48 

Mc). It is beet tuned by observing the interference in the 

picture and tuning the slug tor minimum interference. This 

trap is located in the shield ran to which the VHF antenna 

lead is connected. 

Do not adjust the UHF oscillator slugs unless the fine tuning 

control cannot be runed through the point of best picture 

resolution. Before attempting to adjust any of the slugs, 
check to see if the UHF oscillator tube (6AF4) is firmly 

seated and straight in the socket. Each coil strip in the UHF 

section tunes 10 channels. For example, strip 20B covers 
channels 20 through 29 etc. If there are two UHF channels 

in the vicinity, perhaps channels 20 and 26, the oscillator 
slug should be adjusted so that the fine tuning control will 

tune both channels through the point of best picture quality. 

The position of the fine tuning control will not necessarily 

be the same for al! .- hannels. Always use a bakelite type 

screwdriver for the oscillator slug adjustments. 

IMPORTANT 

HORIZONTAL OUTPUT TRANSFORMERS 

In early production the 53X337 horizontal output transformer did not have a center tap on the wind-

ing coupling the deflection yoke. All service orders for the 53X337 transformer will be filled with a 

53X338 transformer which will necessitate removing two 83 mmf ceramic condensers from the deflec-

tion yoke socket. These condensers will no longer be required because the 53X338 transformer has a 

center tap at terminal number six (6) which should be connected to pin 5 on the deflection yoke socket. 

The schematic diagram shows the circuitry of the 53X338 transformer together with all the latest circuit 

changes listed below 

Various changes were made during production in the Power Supply and R-F Chassis. Each change 

can be identified by a color code mark on the back of the chassis. 

CHANGE NO. I 

TO INCREASE SYNC STABILITY 

RED PAINT MARK ON BACK OF R-F CHASSIS 

1. The sync separator tube (V-10) was changed from a type 68E6 to a type 6CS6. 

2. The sync separator grid condenser (C-31) was changed in value from .01 mf 400V to .047 rr 400V. 

3. Condensers C-91, C-92, C-93, C-94 and resistor R-112 were added to the circuit. 

CHANGE NO. II 

TO IMPROVE NOISE IMMUNITY 

ORANGE PAINT MARK ON BACK OF R-F CHASSIS 

1. The AGC filter (C-34) 4 mf dry electrolytic was changed to a 1000 mmf ceramic condenser. 

2. A .47 mf condenser (C-95) was added to the I-F AGC circuit. 

CHANGE NO. III 

TO REDUCE JITTERS AND BENDING IN PICTURE 

ORANGE PAINT MARK ON BACK OF POWER SUPPLY CHASSIS 

1. R-80 (Sync Amp plate resistor) was changed in value from 4.7K ohms to 10K ohms. 

2. R-51 formerly a 3.9K ohm sync plate resistor was changed to ci 820K ohm sync amp cathode resistor. 

3. C-68 (sync coupling condenser) was changed in value from 36 mmf to 18 mmf. 

4. C-90 a 220 mmf condenser was added to the circuit. 

CHANGE NO. IV 

SO THAT ANY MANUFACTURERS 6AU6 TUBES 

CAN BE USED FOR REPLACEMENT PURPOSES 

YELLOW PAINT MARK ON BACK OF R-F CHASSIS 

1. R-15 ( 1st Sound I-F cathode resistor) was changed in value from 68 ohms to 100 ohms. 



FRONT OF CHASSIS 

(Accessible After Opening Front Panel Control Cover) 

Horizontal Hold   R-93 

Height  R-59 
R-65 Brightness   

Vertical Hold   

Tone   

Vertical Linearity   

R-53 

R-75 

R-60 

NON-OPERATING CONTROLS 

REAR OF CHASSIS 

Horizontal Centering   Part of 
Vertical Centering  I Focus Mag. 
Focus Control   Assy. 

Ion Trap Magnet  See paragraph, page 6 

Deflection Yoke ..  Wing Screw 

Width  L-18 

Horizontal Locking Range  C-66 

Horizontal Linearity   L-19 

Horizontal Drive  R-97 

Horizontal Frequency (Outside Chassis)   T-7 

Wave Form (Inside Chassis)  T-7 

Sync Level  R-40 

AGC Threshold Control  R-48 

CENTERING ADJUSTMENT — If horizontal or vertical center-

ing is required, loosen the screw holding centering device 

in place ( Figure 4. and adjust the lever for proper center-

ing. Moving the lever up and down moves the picture side 

to side and moving the lever side to side moves the picture 

up and down. 

PICTURE ADJUSTMENT — For further adjustments, obtain a 

test pattern on the receiver. When a test pattern is ob-

tained it may be necessary to slightly re-adjust the fine 

tuning control for clearest picture. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT — Turn the 

horizontal hold control to the extreme counter-clockwise 

position. The picture should remain in horizontal sync. 

Momentarily remove the signal by switching off channel 

and then back. Normally the picture may be out of sync. 

Turn the control slowly clockwise. The number of diagonal 

bars will be gradually reduced and when only 2 to 3 

bars sloping downward to the left are obtained, the pic-

ture will pull into sync upon slight additional clockwise 

rotation of the control. 

At the extreme clockwise position the picture should be 

just starting to pull out of sync. 

If the receiver passes the above checks and the picture 

is normal and stable, the horizontal oscillator is properly 

aligned. 

V-20  

V-21   

V-22  

ION TRAP MAGNET ADJUSTMENT — The ion trap magnet 

should be positioned close to the base of the tube with 

the magnet of the ion trap on the side where the electron 

gun is nearest the glass neck of the picture tube. From 

this position adjust the magnet by moving it back and 

forth and at the same time rotating it slightly around the 

neck of the picture tube until the brightest raster is obtain-

ed on the picture screen. Reduce the brightness control 

setting until the raster is slightly above average brilliance. 

Readjust the ion trap magnet for maximum raster brilliance. 

DEFLECTION YOKE ADJUSTMENT — The deflection yoke should 

be positioned 3 s far forward on the neck of the tube as 

the bell will allow. Then, if the lines of the raster are not 

hor;zgotal or squared with the picture mask, rotate the 

deflection yoke until this cosidition is obtained. Upon com-

pletion of this adjustment, tighten the yoke adjustment 

wing screw. 

TUBE COMPLEMENT 

Symbol Type 

Tuner  6AF4 

Tuner  6U8 

Tuner  63Z7 

Tuner  IN82 

V-1  6AU6 

V-2  6AU6 

V-3  6AL5 

V-4  6CB6 

V-5  6CB6 

V-6  6CB6 

V-7 A & B 6AL5 

V-8  6AU6 

V-9  6CL6 

*V-10 6BE6 

V-11  6AU6 

V-12 6AV6 

V-13 6AQ5 

V-14 A & B 65N7-GTA 
OR 
65N7-GT 

6S4 

21ZP4-B 

V-15  

V-16  

V-17 & V-18  5U4-G 

V-19 6SN7-GTA 
OR 
65N7-GT 

6CD6-G 

163-GT 

6AX4-GT 

Function 

UHF R-F Oscillator 

VHF Converter and Oscillator 

VHF R-F Amplifier 

UHF Crystal Converter 

1st Audio I-F 

Limiter 

Ratio Detector 

1st Piz I-F Amplifier 

2nd Pix I-F Amplifier 

3rd Pix I-F Amplifier 

Pix Det. and DC Restorer 

1st Video Amp. 

Video Output 

Sync. Separator 

Automatic Gain Control 

1st Audio Amp. 

Audio Output 

Sync. Amplifier & Vertical 
Osc. 

Vertical Output 

Pix Tube 21" Glass, 

Aluminized 

Low Voltage Rectifier 

Horizontal Oscillator 

Horizontal Output 

High Voltage Rectifier 

Damper 

IMPORTANT 

HORIZONTAL OUTPUT TRANSFORMERS 

In early production the 53X337 horizontal output transformer did not have a center tap on the wind-

ing couplinç tile deflection yoke. All service orders for the 53X337 transformer will be filled with a 

53X338 transformer which will necessitate removing two 83 mmf ceramic condensers from the deflec-

tion yoke socket. These condenfiers will no longer be required because the 53X338 transformer has a 

center tap co terminal number six (6) which should be connected to pin 5 on the deflection yoke socket. 
The schematic diagram shows the circuitry of the 53X338 transformer together with all the latest circuit 

changes listed elow. 

Various changes were made during production in the Power Supply and R-F Chassis. Each change 

n be identifiF d by a color code mark on the back of the chassis. Ca 

CHANGE NO. I 

TO INCREASE SYNC STABILITY 

RED PAINT MARK ON BACK OF R-F CHASSIS 

1. The sync separator tube (V-10) was changed from a type 613E6 to a type 6CS6. 

2. The sync separator grid condenser (C-31) was changed in value from .01 mf 400V to .047 mf 400V. 

3. Condensers C-91, C-92, C-93, C-94 and resistor R-112 were added to the circuit. 

CHANGE NO. II 

TO IMPROVE NOISE IMMUNITY 

ORANGE PAINT MARK ON BACK OF R-F CHASSIS 

1. The AGC filter (C-34) 4 mf dry electrolytic was changed to a 1000 mmf ceramic condenser. 

2. A .47 mf condenser (C-95) was added to the I-F AGC circuit. 

CHANGE NO. III 

TO REDUCE JITTERS AND BENDING IN PICTURE 

ORANGE PAINT MARK ON BACK OF POWER SUPPLY CHASSIS 

1. R-80 (Sync Amp plate resistor) was changed in value from 4.7K ohms to 10K ohms. 

2. R-51 formerly a 3.9K ohm sync plate resistor was changed to a 820K ohm sync amp cathode 
3. C-68 (sync coupling condenser) was changed in value from 36 mmf to 18 mmf. 

4. C-90 a 220 mmf condenser was added to the circuit. 

CHANGE NO. IV 

SO THAT ANY MANUFACTURERS 6AU6 TUBES 

CAN BE USED FOR REPLACEMENT PURPOSES 

YELLOW PAINT MARK ON BACK OF R-F CHASSIS 

1. R-15 ( 1st Sound I-F cathode resistor) was changed in value from 68 ohms to 100 ohms. 
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*In the issue " B" receivers V-10 was changed to a type 6CS6 tube. 

© John Y. Rider 
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ALL CAPACITANCE VALUES LESS 
THAN 1.0 IN MF. AND ABOVE 1.0 
IN MMF. UNLESS OTHERWISE NOTED. 

COIL RESISTANCE VALUE LESS THAN 
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OSCILLOSCOPE WAVEFORM PATTERNS 
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voltages shown on each waveform are the approximate peak to 

frequency accompanying each waveform indicates the repetition 

not the sweep rate of the oscilloscope. If the waveforms are ob-
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MODEL 13-G-150 Codes 334-3-GM44A -GM44B 

C-1 
C-2 
C-3A1 
C-3B 
C-6Af 
C-6B 
C-41 
C-71 
C•5 
C-8 
C-9 
C-101 
C-111 
C-12 
C-13 
C-15 
C-16 
C-32 
C-34 
C-91 
C-92 R-1 
C-17 47X562 5 mmf 500 V Ceramic  R-21 
C-18 47X584 1.5 mmf Ceramic  R-71 
C-19 Port of L-11 R-3 
C-20A1 R-41 
C-20B f R-91 
C-211 R-5 1 
C-221 R-101 
C-23 R-8 1 

C-93 47X604 100 mmf 
C-89 t R-111 

R-12 
C-241 R-13 
C-35} 47X507 5000 mmf R-14 
C-561 R-151 
C-261 R-311 

45X378 5 mf C-81 f R-161 
C-271 R-20} 

47X570 330 mmf 
C-941 R-281 
C-28 Part of L-12 R-17 
C-29 R-181 
C-31 R-191 
C-33 R-21 
C-72). 400 V Tubular  R-221 
C-84 R-231 
C-85,1 R-241 
C-301 R-34 } 

C-78, R-70 ,1 i 

C-82 R-25 
C-83  

R-261 
C-351 R-431 
C-361 R-27 
C-37A 1 

45X408 30 mf 
60 mf 350 V R-29 

C-37 B  350 V R-301 
C-39A1 R-45 ). 
C-398 } Part of 76X7 (See Miscellaneous) 12-981 
C-39C1 R-32 
C-4011 R-33 
C-53 RCM208471K 470 mmf 

R-35 
C-41  

R-361 
C-59} RCPIOM2103M .01 mf 200 V Molded Mica  R-371 
C-771 R-38 
C-421 R-89 
C-55 } RCPIOM2473M .047 mf 200 V Tubular  R-112} 
C-701 R-391 
C-431 R-52} 

C-45 ¡ RCP10M6473M .047 mf 600 V Tubular  R-571 
C-49) R-40 
C-44i 
C-52 
C 
C-48 45X393 30 mf 

RCP10M6104M 0.1 mf 
R-42 

-47 

R-41 

R-441 
R-85 ) 

C-50 RCP10M6153M .015 mf 600 V Tubular  R-881 
C-51 RCPIOM2104M 0.1 mf MO V Tubular  R-46 
C-54 RCP10M4472M .0047 mf 400 V Tubular  R-47 
C-57 Part of 76X5 (See Miscellaneous) R-48 
C-58 RCP10M4224M 0.22 mf 400 V Tubular  R-49A1 
C-62 RCPIOM6472M .0047 mf 600 V Tubular  R-498 } 
C-631 R-49Cj 

47X615 .01 mf 
R-50 

CAPACITORS REPLACEMENT PARTS LIST 
47X603 47 mmf 500 V Ceramic  C-67 RCM20B470K 47 mmf 500 V Molded Mica.. 
47X626 36 mmf 500 V Ceramic  C-68 RCM208180K 18 mmf 500 V Molded Mica.. 

C-71 RCPIOM2223M .022 mf 200 V Molded Mica.. 
C 73A1 80 mf 350 V 80X3 1000 mmf Dual Ceramic. 
C-738 ) 45X409 10 mf 350 V Dry Electrolytic 
C-73C 1 100 mf 50 V 
C-741 

80X5 680 mmf 530 V Ceramic  C-95) RCP10M2474M .47 mf 200 V Tubular  

Part of L- I ( 1st Pix I-F Trans.) C-75 RCM20B331K 330 mmf 

47X588 1.0 mmf Composition C-76 RCM20B820K 82 mmf 
RCM15E151K 150 mmf 500 V Silver Mica C-79 RCM25B82IK 820 mmf 

C-80 RCP10M4222M .0022 mf 80X4 470 mmf 500 V Ceramic  
C-86 47X667 500 mmf 
C-87 47X569 1000 mmf 
C-88 RCM30134721 4700 mmf 
C-90 RCM20B221K 220 mmf 

80X1 1000 mmf Ceramic  

C-64f 

C-65A1 80 mf 350 V R-511 
C-65B 45X407 10 mf 350 V Dry Electrolytic R-871 
C-65C1 40 mf 50 V R-53 

C-66 17A268 6-75 mmf Trimmer, Horiz. Lock. Range R-54 

80X6 .01 mf 

Part of T- I ( Sound I- F Trans) 

RCP10M4473M .047 mf 

RCP10M4104M 0.1 mf 

Dual Ceramic. 

500 V Ceramic  

Ceramic 

25 V Dry Electrolytic 

500 V Ceramic  

400 V Tubular  

RCP10M2224M 0.22 mf 200 V Tubular 

Dry Electrolytic 

500 V Molded Mica.. 

600 V Tubular  

400 V Dry Electrolytic 

Ceramic  

883332 

883470 

884102 

885471 

500 V Molded Mica.. 
500 V Molded Mica.. 
500 V Molded Mica.. 
400 V Tubular  

Ceramic  
1000 V Molded Mica  
500 V Molded Mica  
500 V Ceramic  

RESISTORS 

Ohms 

3.3 K 

47 

1 K 

470 

883393 39 K 

885151 150 

884181 180 
884152 
Port of L-9 

884101 100 

1.5 K 

885102 1 K 

884563 

B84333 

884271 

883103 

56 K 

33 K 

270 

10 K 

884683 68 K 

883392 3.9 K 

884473 47 K 

883272 2.7 K 
884562 5.6 K 

1184474 470 K 

Port of L•14 
1384105 1.0 Meg. 
Part of L-16 

083202 2 K 

884154 150 K 

884155 1.5 Meg. 

40X370 
C84183 
884394 

7.5 Meg. 
18 K 
390 K 

884334 330 K 

B84104 
884335 
40X369 

100 K 
3.3 Meg. 
2.5 Meg. 

Part of 76X7 (See Miscellaneous) 

C84332 3.3 K 

884824 820 K 

40X373 1.5 Meg. 
884184 180 K 

Watts 

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  
0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  
0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

2.0 Carbon  

0.5 Carbon  

0.5 Carbon  

Sync Level. 
1.0 Carbon  
0.5 Carbon  

0.5 Carbon  

0.5 Carbon  
0.5 Carbon  

A.G.C. Control 

1.0 Carbon  

0.5 Carbon  

Vertical Hold   
0.5 Carbon  

R-55 
R-56 
R-58 
R-59 
R-60 
R-61 
R-62 
R-63 
R-641. 
R-791 
R-65 
R-66 
R-67 
R-68 
R-69 
R-71 
R-1061 
R-72 
R-731 
R-951 
R-74A1 
R-748 f 
R-75 
R-76 
R-77 
R-78 
R-80 
R-81 
R-82 
R-83 
R 84 
R-86) 
R-92 }. 
R-94) 
R-90 
R-91 
R-93 
R-96 
R-97 
R-99 
R-100 
R-101 
R-102 
R-103 
R-104 
R-105 
R-107 
R-1091 
R-1101 
R-111 

Ohms Watts 

884225 2.2 Meg. 
884153 15 K 
884185 1.8 Meg. 
40X369 2.5 Meg. 
40X375 8 K 
084821 820 
1384222 2.2 K 
885103 10 K 

884332 3.3 K 

40X372 
885104 
884223 
1384125 
884224 

78X18 

885106 

100 K 
100 K 
22 K 
1.2 Meg. 
220 K 
1.0 Meg. 
1.2 K 
10.0 Meg. 

0.5 Carbon  
0.5 Carbon  
0.5 Carbon  

Height  
Vertical Linearity 

2.0 Carbon  
0.5 Carbon  
0.5 Carbon  

0.5 Carbon  

Brightness Control 
0.5 Carbon  
0.5 Carbon  
0.5 Carbon  
0.5 Carbon  

Volume and 
Contrast Control 

0.5 Carbon  

B85473 47 K 0.5 Carbon  

Part of 76X5 (See Miscellaneous) 

40X373 
C84331 
084102 
085104 
C84103 
43X284 
43X281 
43X282 
1384392 

1.5 Meg. 
330 1.0 
1 K 2.0 
100 K 2.0 
10 K 1.0 
7.5 K 5.0 
1 K 15.0 

160 10.0 
3.9 K 0.5 

Tone Control.. 
Carbon  
Carbon  
Carbon  
Carbon  
Wirewound 
Wirewound  
Wirewound  
Carbon  

B84823 82 K 0.5 Carbon  

884822 8.2 K 0.5 Carbon  
B84I24 120 K 03 Carbon  
40X374 50 K Horizontal Hold 
C84823 82 K 1.0 Carbon  
40X374 50 K Horizontal Drive 
885101 100 0.5 Carbon  
43X280 150 5.0 Wirewound  
084223 22 K 2.0 Carbon  

084183 18 K 2.0 Carbon  
B85470 47 0.5 Carbon  
43X251 3.9 0.5 Wirewound  
C85105 1.0 Meg. 1.0 Carbon  

B85274 270 K 0.5 Carbon  

Part of Deflection Yoke 

B85562 5.6 K 0.5 Carbon  

TRANSFORMERS AND COILS 

L-1 9A23I7 Transformer, 1st Pix I-F   
L-2 9A2318 Transformer, 2nd Pix I-F   
L-3 9A2319 Transformer, 3rd Pix I-F   
L-4 9A2316 Coil, Grid, 1st I-F   
L-5 9A2320 Coil, Coupling Input   
L-61 

9A2033 Choke, R-F Heater   
L-7f 
L-8 9A2321 Cathode, Trap (41.25 MC.)   
L-9 36A21 Coil, Peaking ( 120 mu.h)   

L-10 36A22 Coil, Peaking (290 mu.h)   
L-11 9A220I Coil, Sound Take-Off (4.5 htc•)   
L-12 9A2074 Trap (4.5 MC.)   
L-13 36A10 Coil, Peaking (60 mu.h)   
L-14 36A17 Coil, Peaking ( 147 mu.h)   
L-15 36A18 Coil, Peaking ( 155 mu.h)   
L-16 36A19 Coil, Peaking ( 110 mu.h)   
L-17 52X94 Choke, Filter 
L-18 9A2292 Coil, Width   
L-19 9A2293 Coil, Horizontal Linearity Control   
L-20 35A1I Choke, Parasitic 
L-21 9A2322 Choke, Parasitic   
L-221 
1-231 
T-1 9A2323 Transformer, Sound I- F (4.5 MC.)   
T-2 9A2295 Transformer, Ratio Detector (4.5 MC.) 
T-3 5IX165 T!ansformer, Audio Output   
T-4 54X9 Transformer, Vertical Blocking   
T-5 51X156 Transformer, Vertical Output   

Part of Deflection Yoke 

T-6 
T-7 
T-8 

53X336 
9A2294 
53X33 
I2A519 
25A1112 

Transformer, Power   
Transformer, Horizontal Oscillator   
Transformer, Horizontal Output   

Speaker 10" PM   
Tuner, VHF/UHF   

TUNER PARTS LIST 

Ref. No. 

R-200 

R-201 

R-202 

R-203 

R-204 

R-205 

R-206 

R-207 

R-2013} 
R-209 
R-211 

R-2101 
R-2131 

R-212 

R-214 

R-215 

Ref. No 

C-200} 
C-201 
C-202 

C-203 13L-8C6R8N 6.8 mmf 
C-204 31A-056-2 0.5-3 mmf 

C-206} 

C-210 31A-056-1 0.5-3 mmf 
C-214  

C-205 

RESISTORS 

Part No. Ohms 

12T-AE223K 22 K 

12T-AE473M 47 K 

121-AE333iii 33 K 

12T-AE184K 180 K 

12T-AE274K 270 K 

12T-AE681K 680 

125-AE332K 3.3 K 

12T-AE153K 15 K 

12T-AE104K 100 K 

12T-AEI03M 10 K 

12T-AE822K 8.2 K 

12T-AE102K 1 K 

12T-AE472K 4.7 K 

CAPACITORS 

Part No Capacity 

Part of VHF 

13L-8C030H 3 mmf 

C-207 13L-831R5C 13 mmf 

C-208 13L-80470K 47 mmf 

C-209 13M-20U470K 47 mmf 

C-211 Part of VHF Fine Tuning 

C-212 13L- 8 UlOOF 10 mmf 

C-213 131-8UA050C 5 mmf 

C-215 13L-I2D221K 220 mmf 

C-216 
C-219 
C-220 
C-226 
C-227 
C-229 

C-2171 
C-218 ¡ 
C-2281 

C-2211 
C-222 f 
C-2231 
C-224 f 
C-225 

C-230 

13M-23E801Z 800 mmf 

13L-8XAI52Z 1500 mmf 

Tolerance Watts 

-±10% 0.5 

-±20% 0.5 

+20% 0.5 

±10% 0.5 

±10% 0.5 

±-10% 0.5 

±-10% 1.0 

-±-10% 0.5 

+10% 0.5 

±20% 0.5 

-1-10% 0.5 

± 10% 0.5 

-±-10% 0.5 

Antenna Assembly 

Tole 

+0.7 mmf 

±0.3 mmf 

-0.25 mmf 

±10% 

Part of UHF Antenna Assembly 

Part of UHF 

13M-20A- 100D-N-1 

R-F Assembly 

10 mmf 

1.1 mmf 

mmf 

-0.5 mmf 
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TELEVISION ALIGNMENT PROCEDURE 

Aligning a television receiver is an exacting procedure 
and involves the use of bench space, test equipment and 

skilled personnel at the service shop, as well as the cost 

of making two trips to the customer's home. Before decid-
ing that the chassis must be pulled and aligned at the shop, 

the serviceman should check these very common sources 

of trouble: 

1 — The antenna and installation. 

2 — Front panel and rear chassis controls, including 

picture tube adjustments. 

3 — Reception on all available channels. 

4 — Tube failures. Substitute from your kit of known 

good replacements. 

5 — Visual inspection of underside of chassis for obvi-
our faults, such as loose connections, etc. 

TEST EQUIPMENT REQUIRED FOR ALIGNMENT 

The equipment specified below is desirable, but in 
cases where this equipment is not available, it is possible 

to align the receiver by use of a 20 to 30 mc. modulated r-f 
signal generator, using the picture and speaker as indica-

tion of alignment. 

1 — Signal Generator with an output variable between 
100 and 100,000 microvolts, and crystal controlled 
or crystal-calibrated at the following frequencies: 

a. 4.5 megacycles 

b. 22.25 megacycles 

c. 25.4 megacycles 

d. 23.6 megacycles 

e. 21.25 megacycles 

2 — DC Vacuum Tube Voltmeter with 5 volt and 10 volt 

scales. 

3 — A pair of balanced (41%) 100K carbon resistors. 

TEST EQUIPMENT 

REQUIRED FOR SWEEP ALIGNMENT CHECK 

1 — R-F sweep generator with frequencies ranging from 

40 to 220 megacycles, having sweep width of ap-

proximately 10 megacycles, and having adjustable 
output to approximately 0.1 volt. 

2 — Crystal-controlled or crystal-calibrated markers for 

the picture and sound carriers of each channel, pre-
ferably 30% Amplitude-Modulated. 

3 — Cathode Ray Oscilloscope with good low frequency 

response. 

4 — 3 volt bias battery. 

CAUTION: THE SECOND ANODE LEAD TO THE PIC-
TURE TUBE HAS A HIGH POTENTIAL. DURING THIS 

ALIGNMENT IT IS ADVISABLE TO REMOVE THE COLOR 
PLUG FROM ITS SOCKET, THUS ELIMINATING THIS 
HIGH VOLTAGE HAZARD. 

I.F. ALIGNMENT PROCEDURE 
1 — Connect"high" lead of signal generator to the test 

point located on the top of the RF tuner unit ( Refer 

to the R-F tuner location diagram located on the in-

side of cabinet). Connect ground to chassis. 

2 — Connect DC VTVM lead (through 10K isolating re-

sistor)to pin 1 of 6AL6 1 st Video Amplifier (VI2), 
ground to chassis. Set VTVM to 5 volt scale, nega-

tive polarity. 

3 — Set I.F. generator to 25.4 megacycles with suffici-
ent output to read approximately 3 volts on the 
VTVM. 

4 — Carefully adjust L201 and L203 (see tube and tuner 
location) for maximum deflection on VTVM. Adjust 
sweep generator output to keep meter reading ap-
proximately 3 volts. 

5 — Set I.F. signal generator to 22.25 megacycles with 

sufficient output to read approximately 3 volts on 
the VTVM. 

6 — Carefully adjust L11, L202- top (see tube and tuner 

location) for maximum deflection on VTVM. Adjust 

signal generator output to keep meter reading ap-
proximately 3 volts. 

7 — Set i-f signal generator to 23.6 mc. with sufficient 
output to read approximately 3 volts on the VTVM. 

8 — Carefully adjust L205 (see tube and tuner location) 
for maximum deflection on VTVM. Adjust signal 
generator out-put to keep meter reading approxi-
mately 3 volts. 

9 — Set I.F. signal generator to 21.25 megacycles, set 

VTVM to 10 volt scale (negative polarity), and ad-

just signal generator output for convenient defec-
tion on VTVM. 

10 — Adjust L202-bottom for minimum deflection on VTVM. 

SWEEP ALIGNMENT CHECK 

Although not essential, a sweep alignment check is a 
desirable verification of good R-F and I.F. response. Pro-
ceed as follows: 

1 — Connect R-F sweep generator to antenna terminals 

(antenna impedance 300 Ohms). 

2 — Calibrate oscilloscope for convenient 5 volts peak-

to-peak vertical deflection (5 volts peak-to-peak is 
approximately 1/4 of the peak-to-peak voltage of the 
6.3V A.C. Filament). 

3 — Connect vertical input of oscilloscope (through 10K 
isolating resistor) to pin 1 of 6AU6 1st Vid. Amp. 
(V12)ground to chassis. Connect horizontal input of 
oscilloscope to "scope" terminals of R-F genera-

tor; adjust for convenient horizontal sweep. 

4 — Connect 3 volt battery positive terminal to chassis 

negative terminal to AGC buss (see schematic dia-
gram). 

Set R-F sweep generator to channel 3,television 
receiver to channel 3, and if necessary, adjust 

sweep generator output, sweep width, and scope 
horizontal setting for convenient band-pass dis-

play ( see figure 1) having 5 volts vertical defec-
tion as previously calibrated. ( If you must touch 
scope vertical settings during these adjustments 
recalibrate scope for 5 volts peak-to-peak as in 
step 2 above). 

6 — Adjust L205 slightly to even the height of peaks 
and to obtain an untilted bandpass. 

7 — Couple crystal-controlled R-F carrier markers very 

loosely to antenna terminals, adjust receiver FINE 
TUNING control till video carrier marker is 1/2 

down on curve. Turn up marker output till R-f sound 

carrier visible on bandpass and adjust sound trap 
(L114) to minimize effect to sound carrier marker. 

NOTE: If the fine tuning control is at end of range or out of 

range so that ./ ideo carrier cannot be set at 50%, follow 
R-F OSCILLATOR ALIGNMENT procedure outlined below. 

8 — Check all channels. 

il-F OSCILLATOR ALIGNMENT 

If all channels are not within range of FINE TUNING 

control (as evidenced by inability to eliminate "sound 
bars" from picture or by poor picture quality), the indivi-
dual oscillator slugs may require readjustment. 

1 — Repeat the set-up as for SWEEP ALIGNMENT 
CHECK, steps 1 through 7. 

2 — Set FINE TUNING CONTROL to center of range, 
and with long fiber screwdriver alignment tool, ad-
just the individual oscillator slugs of each channel. 
(Accessible through the front of the tuner) so that 
video carrier markers fall 50% down on curve. 

CAUTION: Do not touch adjustments on top of r-f 
tuner unit, other than the converter plate unit, L11, 
during I.F. alignment. 

A 

25. 75MC 
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IDEAL BANDPASS 

SOUND ALIGNMENT 
X59909 

1 — Connect 4.5 mc. signal generator to pin 1 of 6A116 
4.5 mc. amplifier (V13). 

2 — Connect DC V.T.V.M. lead to pin 7 of 6AL5 ( V15) 
ratio detector, negative polarity. 

3 — Adjust signal generator to precisely 4.5 megacycles; 
adjust output to read approximately 5 volts on 

V.T.V.M. Vi 
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— Adjust L206, L101, and bottom of T102 for maxi-
mum deflection on V.T.V.M. Keep V.T.V.M. reading 

below 10 volts at all times. 

5 — Attach two series-connected 100K ({-1%) resistors 
across R106 (Ratio Detector Load Resistor). Con-
nect DC V.T.V.M. to centertap of 100K resistors, 

and connect ground wire of V.T.V.M. to top of C109 
(Audio take-Off of T102). 

6 — Adjust top of T102 for zero reading on V.T.V.M. be-

tween a plus and a minus peak. 

VIDEO AMPLIFIER 4.5 mc. TRAP 

When necessary, the video amplifier 4.5 mc. trap (L104) 
should be adjusted as follows: 

1 — Connect 4.5 mc. signal generator to pin 1 of 6AU6 

1st video amplifier (V12). 

2 — Adjust signal generator output till 4.5 mc. dot pat-

tern is clearly visible on screen of picture tube. 

3 — Adjust L104 to minimize the dot pattern. 

HORIZONTAL OSCILLATOR ALIGNMENT 

If the Horizontal Hold control fails to maintain sync, 
the horizontal oscillator should be reset. To reset this 
screwdriver adjustment, set the horizontal hold control in 

the center of its range and sync the picture with the hori-
zontal A.F.C. adjustment screw. Check the hold control 
action on various channels and alter the screw adjustment 
as required to provide sync on all channels. 

PICTURE TUBE HANDLING PRECAUTIONS 

The picture tube encloses • high  is and with the lorge 

surface area of glass involved, the st,..... set up, parti. 
cularly at the front rim of the tube, are considerable. An 

abnormal handling stress, accidental blow et o highly 
stressed sudace, or even a scratch on the surface of the 

tube could   it to implode or collapse with destructive 
violence. 

HIGH VOLTAGE WARNING 

Opirrotion of this receiver outside the cabinet or with covers 
removed involves a shock hazard from th• receiver power 
supplies. Work on the receiver should not be attempted by 
anyone who is not thoroughly familiar with the precautions 
necessary when working on high voltage • quiprnent. 
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NOTE: R401 UNLESS 018(811 SE NOTES:  33K 1. ALL CAPACITORS MARKED LESS THAN 1, IN IFS. I W 2. ALL C AP AC TORS mARKED mORE THAI 1, IR 
3. ALL CAPACITORS RATED 600v. Y. ALL RESISTORS IN OHMS. 
6. ALL vOL T AGE S MEASURED WITH yTvm FROM SOCKET TERM' nALS TO GROUND PITH LINO VOLTAGES OF llivAC AND ANTENNA TERMI-NAL S SHORTED. 
6. ALL RESISTANCE VALUES OF TRANSFORMER •I'GS APPROXIMATE. 
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CODES 105-3-10210, 105-3-10240, 105-3-10272 

SPEAKER No Z SPEAKER 90.1  

C3Olis 
ODOM 

60 V. 

•2501 

PCASCODE TUNER 

I (\ 

I 

L_.__ •150V *06 

f -1100 

2225 

PUSE 

0322 666P 0323 

60 
IS W 

USE SWITC« 
ON VOL CONTROL 

T 301 

VI? 

6V6 
AUDIO OUTPUT 

V4 

6AU6 
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UNLESS OTHERWISE NOTED: 

1. ALL CAPACITORS NARKED LESS THAN 1, Ill MPS. 
2. ALL CAPAC.TORS MARKED MORE THAN 1, IN 
j. ALL CAPACITORS RATED 600v. 
Y. ALL RESISTORS IN OHMS. 
5. ALL VOLTAGES MEASURED MI TN OTAN FROM 

SOCKET TERmI NALS TO GROUND MITO LIMO 
VOLTAGES OF 111VAC AND ANTENNA TERMI-
NALS SNORTED. 

6. ALL RESISTANCE I,ALOES OF TRANSFORMER 
▪ 1101 1165 APPROx IRATE. 
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Speaker # 1 

Speaker 2 

STOCK NO. STOCK NO. 

13-G-151 13-G-152 

PC5812 PC5812 

PARTS LIST 
CAPACITORS 

SYMB. PART 
NO. NO. 

C101 PE194-151 
C102 PEI 94-1 60 Paper .05 mfd 60 OV ±20% 
C103 PE55 6-23 8 Ceramic Tubular, 15 00mmf 

3 00V ± 10% 
Paper, .02 mid 600V ±20% 
Ceramic Disc Single 1500 mmf 
Electrolytic 4 mid 50V 
Paper, .05 mid 600V 120% 
Ceramic Tubular, 1000 mmf 350V 
(Noninsulated NPO) 

Ceramic Disc Single 5000 mmf 
Ceramic Disc Single 5000 mmf 
Ceramic bilaular 47 mmf soov b0% 
(Noninaulated NPO) 

Ceramic Disc Single 5000 m'Ili 
Electrolytic 10 mid 2sov 
Paper, . 05 mid 600V ±20% 
Ceramic Disc Single 5000 tornf 
Ceramic Disc Single 5000 aima 
Electrolytic 10 mid 250V 
Electrolytic, 1 mid 50V 
Electrolytic 2 5mfd, 25V 
Paper, .0 2mfd 60 OV ±20% 
Mica, 12 Ommf 5 00V ± 107. 
Ceramic Tubular, 220 mmf 5 0 OV ± 207. 

DESCRIPTION 

C105 PE194-156 
C106 PA19148 
C107 PA20149 
C108 PE194-160 
C109 PE555-136-2 

C110 PA 19109 
C111 PA19109 
C112 PE555-113-2 

C113 PA19109 
C114 PA20145 
C115 PE194-160 
C116 PA19109 
C117 PA19109 
C118 PA20145 
C119 PA20138 
C120 PA2 014 2 
C121 PE194-156 
C122 PE190-12 5 
CI23 AS 5 5-123 

C201 PA19163 
C202 PANue 
C203 Pl.2556•-118- -

C204 PAI9148 
C205 PE556-118-2 

C206 PA19109 
C207 PA19148 
C208 PE556-118-2 

C209 PA19163 
C210 PE 190-143 
C211 PE194-155 
C212 PE194-21 
C213 PE 194-146 
C214 PE 194-156 
C215 PE190-137 
C216 PEI90-133 
C217 PE194r156 
C218 PE194-162 
C219 PE194-162 
C220 PE194-160 
C22 1 PP1 92 2 0 

C301 PA1 91 98 

C303A,B P1320170 

C304 PB2016 8 
C305A,B PB20169 
C306 PA19109 
C307 PA19109 
C308 PA19 109 
C309 PA19109 
C310 PA10109 
C311 PE194-146 
C3 12 PE192-163 
C313 PE194.151 
C3 14 PEI 94-15 7 
C315 PE194-162 
C316 PE194-155 
C317 PE194-151 
C3I8 PE194-151 
C319 PE194-155 
C321 PA20171 

C322 420149 
C323 A20145 
C32 6 Al90-140 
C327 419109 

Paper, .005 mid 600V 0% 

Ceramic Disc, Dual 5000 rond 
Ceramic Disc Single 1500 mmf 
Ceramic Tubular 100 mmf 500V () R, 
(Insulated NPO) 

Ceramic Disc Single 1500 mmf 
Ceramic Tubular 100 mmf 500V ±20% 
(Insulated NPO) 

Ceramic Disc Single 5000 mmf 
Ceramic Disc Single 1500 mmf 
Ceramic Tubular 100 mmf 500V ±20% 
(Insulated NPO) 

Ceramic Disc, Dual 5000 rond 
Mica 680 mmf 500V ±10% 
Paper . 01 mid 600V b0% 
Paper 1.0 raid 100V 1:)%, 
Paper .002 raid 600V 0% 
Paper .02 !nid 600V 0% 
Mica 390 mmf soov ho% 
Mica 270 oxnf 500V ±10% 
Paper .02 mid 600V 0% 
Paper . 1 mid 600V tO% 
Paper . 1 raid 600V 1:20% 
Paper . 05 mid 600V 0% 
Mica, 2 2mmf 600V ± 107. 

Ceramic Shielded Dual Disc 
.0 I mfd GMV 

Electrolytic 80 mid 200V, 120 mid 
200V 

Electrolytic 40-20-20-10 mid 450V 
Electrolytic 80 mid 450V, 100 mid 50V 
Ceramic Disc Single 5000 mraf 
Ceramic Disc Single 5000 Duni 
Ceramic Disc Single 50 00 mmf 
Ceramic Disc Single 5000 minf 
Ceramic Disc Single 5000 mmf 
Papal', .002 mid 600V ±20% 
Mira 4700 mati 50 OV ±:10% 
Paner .005 raid 600V ±10% 
Paper, . 025mfd 600V ±20% 
Paper . 1 mid 600V ±20% 
Paper . 01 zafd 600V i20% 
Paper .00s raid 600V ±2os 
Paper . 005 mid 600V t10% 
Paper . 01 mid 600V 3:20% 
Electrolytic, 500 mid 6V (Non-
Polarized) 

Electrolytic, 4 mid 50V 
Electrolytic 10 mid 250V 
Mica 510 rami' 500V .± 10% 
Ceramic Single Disc 5000 mmf GMV 

STOCK NO. STOCK NG. 

13-G-152A 13-G-155 

PC5812 A58133 - 6" PM 
A58132 - 6" PM 

SYMB. PART 
NO. NO. 

C401 PE194-151 
C402 PE 194-145 
C403 PE194-145 
C404 PE194-148 
C405 PE194-160 
C408 PE195-261 
C407 PEI90-139 
C408 PE190-133 
C409 PE19 0-1 29 
C4 10 PE194-14 5 
C411 PE194-160 
C4I2 PE194-160 
C413 PA20141 
C414 PB19175-3 
C4I5 PE194-156 
C416 PE194-162 
C417 PP 19156 
C418 PE190-139 
C419 A197-194 
C4 20 Al 9136 
C42I A194-140 
C422 A190-121 

11101 PE232-1137 
R102 PE2.31-1213 
11103 PE23 1-1213 
R104 PE233-11 65 
11105 PE231-2345 
R106 PE231-1185 
R107 PE231-1197 
R108 PE231-1159 
R109 PC21134-12 
R110 PE231-1197 
R111 PE232-117I 
R112 PE231-1123 
R113 PE231-1173 
11114 PE23 1-114 9 
11115 PE233-1159 
R116 PE231-1213 
11117 PE232-1135 
R118 PE231-1127 
11119 PE23 1-1161 
R120 PE23 1-1165 
R121 PE2 3 3-1 169 
R12 2 PE231-1 14 1 
R123 PE231-1219 
R124 P E23 1-1 187 
R125 PE23 1-1205 
R12 6 PE23 3-1 1 65 
RI2 7 A23 1.41 1 y 

R 12 8 PE233-11 73 
11201 PE231-1165 
R202 PE231-1123 
11203 PE231-1137 
11204 PE231-1137 
11205 PE231-1171 
R206 PE231-1123 
11207 PE231-1137 
R208 PE23 1-1137 
R209 PE231-1165 
R210 PE231-1123 
112 11 PE23 1-1137 
11212 PE231-1169 
11213 PE231-1133 
11214 PE231-1173 
11215 PE231-1137 
R216 PE23 2-1167 
R217 PE231-1159 
11218 PE231-1195 
R219 PE23 1-119 1 

11220 PE231-1185 
R221 PE231-1175 

STOCK NO. 

13-G-153 

A58133 - 6" PM 
A58132 - 6" PM 

DESCRIPTION 

Paper, . 005 mfd 600V 170% 
Paper, . 001 mid 600V ±20% 
Paper, .001 mid 600V ±20% 
Paper, .003 mfd 600V ±20% 
Paper, .05 mid 600V ±20% 
Silver Mea. 3900 mmf 500V ±10% 
Mica 470 mmf 500V ±10% 
Mica 270 mmf 500V ±10% 
Mica, 180 mrrif 500V ± 107. 
Paper, .0 0 lmfd 600V ± 20% 
Paper, .05 mid 60 OV ±20% 
Paper, . 05 mid 600V ±20% 
Electrolytic 100 mid 12V 
Ceramic 500 mmf 20kv 
Payer, . 02 mfd 600V ±20% 
Paper, . 1 mid 600V b 13% 
Paper, .2 mfd 200V ±20% 
Mica 470 mmf 50 OV i:10% 

Molded Tubular . 002 raid 1000V :20% 
Mica, 220 mmf 2500V ± 107. 
Paper, 002 mid 600V -± 20% 
Mica 82 mmf 500V : 10% 

RESISTORS 

Carbon 330 Ohm lw ±10% 
Cubai 470K Ohm 1/2w -±10% 
Carbon 4701 Ohm 1/2w ±30% 
Carbon, 4 70 0 ohm, 2W ± 10% 
Carbon 10 Megolun 1/2w ±20% 
Carbon 3311 Ohm 1/2w ±I0% 
Carbon 100K Ohm 1/2w ±10% 
Carbon 2700 Ohm 1/2w ±10% 
Wirewound 1500 Ohm 10w ±I0% 
Carbon 100K Ohm 1/2w ±10% 
Carbon, 820 0 ohm, 2W ± 107. 
Carbon 82 Ohm 1/2w ±10% 
Carbon 10K Ohm 1/2w ±10% 
Carbon, 100 0 ohm, y,w ± 10% 
Carbon 2700 Ohm 2w ±10% 
Carbon 4701 Ohm 1/2w ±10% 
Carbon 270 Ohm lw ±10% 
Carbon 120 Ohm 1/2w ±10% 
Carbon 3300 Ohm 1/2w ±10% 
Carbon 4700 Ohm 1/2w ±10% 
Carbon, 68 00 ohm, 2W ± 10% 
Carbon, 470 ohm 1/2 W ± 107. 
Carbon, 820K ohm 1/2 W ±10% 
Carbon, 39K ohm, 1/2 W ± 10% 
Carbon, 220K ohm, 412W ± 10% 
Carbon, 4700 ohm, 2W ± 10% 

Carbon, 47 ohm 1/2w ± 107. 
Carbon, 10K ohm 2W ± 10% 

Carbon 4700 Ohm 172w ±10% 
Carbon 82 Ohm 1/2w ¡IO% 
Carbon 330 Ohm 1/2w ±I0% 
Carbon 330 Ohm 1/2w ±10% 
Carbon 8200 Ohm 1/2w ±10% 
Carbon 82 Ohm 1/2w ±10% 
Carbon 330 Ohm 1/2w ±10% 
Carbon 330 Ohm 1/2w ±10% 
Carbon 4700 Ohm 1/2w ±10% 
Carbon 82 Ohm 1/2w ±10% 
Carbon 330 Ohm 1/2w ±10% 
Carbon 6800 Ohm 1/2w ±10% 
Carbon 220 Ohm 1/2w ±10% 
Carbon 10E Ohm 1/2w ±I0% 
Carbon 330 Ohm 1/2w ±10% 
Carbon 5600 Ohm lw,±10% 
Carbet 2703 Ohm 1/2w ±10% 

Carbon 82K Ohm 1/2w ±10% 
Carbon, 56K ohm 1/2 W ± ln% 

Carbon 331 Ohm 1/2w ±10% 
Carbon 121 Ohm 1/2w ±I0% 

SYMB. PART 
NO. NO. 

11222 PE231-1229 
R223 PE231-1213 
11224 PE231-123 1 
11225 PE231-1181 
R226 PE231-1171 
R227 PE23 1-1 205 
R228 PE231-122I 
R229 PE231-1183 
R230 PE231-1177 

DESCRIPTION 

Carbon 2.2 Megohm 1/2w ±10% 
Carbon 470E Ohm 1/2w ±10% 
Carbon 2.7 Megohm.1/2w ±10% 
Carbon 22E Ohm 1/2w ±10% 
Carbon 8200 Ohm 1./2.., ho% 
Carbon 220E Ohm 1/2w ±10% 
Carbon 1.0 Megohm 1/2w ±I0% 
Carbon, 27K ohm 1/2 W ± 10% 
Carbon, I5K ohm 1/2 W ± 10% 

11301 PC21134-11 Wirewound 300 Ohm 7w ±10% 
R302 PE2315I Wirewound 1.2 Ohm lw ±10% 
11303 PE23151 Wirewound 1.2 Ohm lw ±10% 
11304 PE232-115 9 Carbon 2 700 ohm IW ± 1 0% 
11305 PE232-1161 Carbon 3300 Ohm lw ±10% 
11306 PE232-1 15 9 Carbon 2 70 0 ohm 19/ ± 1 0% 
11307 PE231-1221 Carbon 1.0 Megohm 1/2w ±10% 
11308 PE231-1181 Carbon 22K Ohm 1/2w ±10% 
11309 PE2 32-12 19 Carbon 800K ohm IW ± 107. 

11310 PE23 1-1213 Carbon 470E Ohm 1/2w ±10% 
11311 PE231-1185 Carbon 33K Ohm 1/2w ±10% 
R312 PE23 1-1177 Carbon 15E Ohm 1/2w ±10% 
11313 PE231-1229 Carbon 2.2 Magolim 172w ±10% 
R314 PE232-1153 Carbon 1500 oh0. 1W ± I 07. 
R315 PE2 3 2-1 185 Carbon 33K ohm 1W ± I 0% 
11316 PE2 3 1-11 71 Carbon 820 0 ohm I/2W ± 1 07. 

R317 PE231-1 181 Carbon 22K Ohm 1/2w ±10% 
R3I8 PE241-1171 Carbon 8200 ohm 1/2W :1;1 07. 
R31 9 PE2 31-1 1 71 Carbon 82 00 ohm I/2W ± 107. 
R320 PE23 1-1 190 Carbon 1 OOK ohm 1/2W ± I 0% 
R321 A231-1213 Ca•bon 4 70K Ohm 1;2w 4_10% 
R322 A21134-17 Wirewound 00 Ohm 15w ± 107«, 
14323 A231-1201 Carbon 150K Ohm 1/2w ± 10% 
R324 A232-1201 Carbon 150K Ohm lw ± 10% 
R32 5 A231-11 77 Carbon I5K Ohm 1/2w : 10% 

R3 2 6 PE2 32-11 85 Carbon 33K ohm 1W ± I 0% 

R3 2 7 A2 31-12 13 Carbon, 470K ohm I/2w ± 10% 
R32 8 A2 31-12 13 Carbon, 470K ohm 1/2w ± 1 0% 

11401 PE232-1185 
R402 PE231-1197 
R403 PE231-1197 
R404 PE231-1233 
11405 PE231-1213 
11406 PE231-1157 
R407 PE231-1169 
R408 PE231-1165 
RiO9 PE231-1197 
11410 PE231-1213 
R411 PE23 1-1123 
R412 PE231-1209 
11413 PC2I13 4-2 6 
11414 PP23158 
11415 PC21134-10 
11416 PE233-1209 
11417 PE23 1-1201 
11418 PE231-1123 
11419 PE233-1129 
R420 PE233-1209 
R42 1 PE2 3 1-1223 

14423 A232-12 01 
R424 A2 3 2-1 20 I 
R425 A23 2- Il 73 
R426 A23I62 
R428 A233- 1I 65 
R429 A231- 1I 71 

Carbon 3311 Ohm lw ±10% 
Carbon 100E Ohm 1/2w ±10% 
Carbon 1001 Ohm 1/2w ±10% 
Carbon 3.3 Megohm 1/2w ±10% 
Carbon 470K Ohm 1/21. ±10% 
Carbon 2200 Ohm 1/2w 1:10% 
Carbon 6800 Ohm 1/2w ±10% 
Carbon 4700 Ohm 1/2w ±10% 
Carbon 100K Ohm 1/2w ±10% 
Carbon 470K Ohm 1/2w ±10% 
Carbon 82 Ohm 1/2w ±10% 
Carbon 330E Ohm 1/2w ±I0% 
Wirewound, 15K ohm SW ± 107. 
Carbon 8.2 Ohm 1/2w ±I0% 
Wirewound 500 Ohm 5w ±10% 
Carbon 3301 Ohm 2w ±10% 
Carbon 1501 Ohm 1/2w ±I0% 
Carbon 82 Ohm 1/2w ±10% 
Carbon 150 Ohm 2w ±3.0% 
Carbon 330K Ohm 2w ±10% 
Carbon 1.2 Megohm 1/2W ± 107. 

Carbor. 150K Ohm lw ± 107. 
Carbon 150K Ohm lw ± 107. 
Carbon 10K Ohm Ive ± 1 07. 
Carbon 2.4 Ohm 1/2w ± 107. 
Carbon 4 70 0 Ohm 2w ± 107. 
Carbon 8200 Ohm 1/2w ± 107. 

SYMB. PART 
NO. NO. DESCRIPTION 

CHOKES 8s COILS 

L101 PA28286 
L102 PC28255-11 
L103 PC28255-8 
L104 PA28286 
L105 PC28255-1 
L106 PC28255-1 
L107 PC28255-11 
L201 PB3392 
1,202 PB283 20 
L 203 PB3392 
L204 PA28253 
L205 PB3392 
L206 PB28321 

L301 PB1414 
L302 PA28276 
L303 PA28276 
L304 PA28276 
L305 PA28276 
L306 PC28317-1 
L401 PA28263 
L402 P4283 18 
L403 PA 283 18 

T102 PB1201 or 
PB1202 

T201 PB10106-2 
T202 PC10115-6 
T301 PC10148 
T401 PC10147 

P101A,B PA24136 

P201 PA24134 
P202 PA 24112 
P301 PA24146 
P302 PA24111 
P303 PA24135 

P304 P4241 18 

P401 PA24137 
P402 PA24138 
P403 PA24116 

Coil Audio Takeoff 
Coil Peaking (Blue and White) 
Coil Peaking (Brown) 
Coil 4.5 me Trap 
Coil Peaking (Red) 
Coil Peaking (Red) 
Coil Peaking (Blue and White) 
Coil Pie. I.F. 
Coil Pie. I.F. w/Trap 
Coil Pie. I.F. 
Coil R.F. Choke 
Coil Pie. I.F. 
Coil, Video Detector Peaking Coil 
A/ sembly 

Coil Filter Choke 
Coil Filament Choke 
Coil Filament Choke 
Coil Filament Choke 
Coil Filament Choke 
Coil Deflection Yoke 
Coil Horizontal Frequency Control 
Coil Width Control 
Coil Horizontal Linearity 

TRANSFORMER 

Transformer Ratio Detector 
Transformer Vertical Block Oac. 
Transformer Vertical Output 
Tran•former Power 
Transformer Horizontal Output 

CONTROLS 

Control Volume Contrait 250K-5K 
(Dual Front) 

Control Brightness 100E (Front) 
Control Focus 1 Megohm (Rear) 
Control Vertical Hold 1 Megohm (Front) 
Height 5 Megohm (Rear) 
Control Vertical Linearity 511 2w 
(Rear) 

Control Vertical Centering 20 Ohm 
C.T. (Rear) 

Control Horizontal Hold 511 ( Front) 
Control Horizontal Drive 250E (Rear) 
Control Horizontal Centering 100 Ohm 
Wirewound (Rear) 
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13.G-178 (MAH.) 

13-G-179 (OAK) 

ELECTRICAL SPECIFICATIONS 

Power Supply  117 Volts AC 
60 Cycles Only 

Power Consumption  200 Watts 

Power Output 2  4 Watts (Max.) 
1.8 Watts (10% Distortion) 

VHF—Channels 2 thru 13 

Intermediate Freq. (Tel.)  Picture-45.75 MC 
Sound-41.25 MC 

Tel. Antenna Input Imp.  300 Ohms Balanced 

Intercarrier Sound System .. 4.5 MC 

Loud Speaker  See Parts List 

Voice Coil Impedance 3  2 Ohms 400 Cycles 

Focus  Magnetic 

Sweep Deflection Magnetic 

DEFLECTION YOKE ADJUSTMENT — The deflection yoke should 
be positioned as far forward on the neck of the tube as the 
bell will allow. Then, if the lines of the raster are not hori-
zontal or squared. with the picture mask, rotate the deflec-
tion yoke until this condition is obtained. Upon completion 
of this adjustment, tighten the yoke adjustment wing screw. 

ADJUSTMENT OF SYNC STABILITY CONTROL — When receiv-
ing strong (500 MV or more) signals, set hold controls ® 
so that the picture is locked in. Turn the sync control TRVIN 
slowly clockwise until bending occurs at top of picture. °,'U licaLEAµp 
Then turn the control a few degrees counter-clockwise 
until bending disappears. If the control is set incorrectly 
bending, tearing, etc., will be present and when switching / 7- 1 
from channel to channel the picture will not lock in quickly. 

Tuning Range   

OSc 

THELD 

60Z 7 
A, AMR 

r''----R•F UNIT 

21 Z R4 - B 
PICTURE TUBE 

DANGER 
FRAGILE PICTURE TUBE IS 
DANGEROUS TO SERVICE 
REFER SEAS/TINS ro 
QUALIFIED SERVICEMAN. 

6CEI6 

V 2 

OCB6 
IND Pile 

V I 

6 SN7 -GTA 
) ter ec;,..,, •-• 

CENTERK.C., DEVICE 

LOOSEN THIS SCREW 
TO OPERATE 
CENTERING 
DEVICE 

MOUNTING 
SCREWS 

FOCUS 
CONTROL,, 

In weak signal areas the control should be set for maxi-
mum picture stability. In general the weaker the signal 
the more clockwise the control should be turned. 
When the sync stability control is correctly adjusted the 
receiver will hold sync without tearing or rolling under 
even .the most adverse noise conditions. 
CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT — Tune in a 
station and adjust the horizontal hold control until the 
picture falls into sync. Momentarily remove the signal 
by switching off channel and then back. The picture 
should pull into sync over a range of 90° rotation of the 
,horizontal hold control. If in the above check the receiver 
fails to hold sync or the pull-in range is at the extreme 
end of the control, it will be necessary to make- the 
following adjustment. 

R 100 
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CONTROL 

1 

R-54 
HEIGHT 
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6 AU6 
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Fig. 1—Tube Layout. 
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Fig. 2—Removal of Picture Tube and Rear Chassis Controls 

*For replacement purposes a 611Q7 tube may be used in 
place of a 6BZ7 tube. 

MODELS 13-G-176, - 178 - 179 Code 334-4-AM51A 

HORIZONTAL FREQUENCY ADJUSTMENT — With the horizontal 
hold control set to the center of its range of rotation, 
adjust the horizontal frequency control ( L-14) until the 
picture pulls into sync. Recheck the "Horizontal Oscillator 
Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT — Adjust the 
height control (R-54) until the picture fills the mask 
vertically. Adjust the vertical linearity control (R-49) until 
the picture is symmetrical from top to bottom. Adjust the 
picture centering device to align picture with the mask. 
Adjustment of any control will require a re-adjustment of 
the other control. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENTS— While receiv-
ing a signal from a station (with picture locked in sync) 
turn contrast control fully counter-clockwise, turn the 
brightness control (R-25) up so that the picture appears 
washed out. Adjust width control (L-15) until the picture 
fills the mask. Turn the horizontal drive control (C-69) clock-
wise until the picture appears cramped near the center then 
turn the control counter-clockwise until the cramping dis-
appears. This adjustment will allow the horizontal system to 
operate at maximum efficiency. Adjust horizontal linearity 
control (L-16) for best linearity. If adjustment of the hori-
zontal drive (C-69) or horizontal linearity (L-16) is required, 
it usually will be necessary to recheck the horizontal oscil-
lator alignment. If adjustment of the horizontal linearity 
control (L-16) is required, readjustment of the horizontal 
drive control (C-69) will be necessary. Adjust the picture 
centering device to align the picture with the mask. 

ANTENNA TRAP ADJUSTMENT—Antenna trap L-50 is a trap 
to reduce interference caused by signals which fall within 
the pix I-F pass band (40-48 Mc.) It is best tuned by ob-
serving the interference in the picture and tuning the slug 
for minimum interference. This trap is located in the shield 
can to which the VHF antenna lead is connected. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 

The oscillator is preset at the factory and normally needs 
no adjustment. However, if adjustments are required, they 
can be made without removing the chassis from the cabinet. 
Remove the channel selector and fine tuning knobs from the 
tuning shaft and slide the pilot light socket off the bracket. 

TEST PROCEDURE: 

1. Set channel selector to receive desired station. 

2. Set fine tuning control in center of its range. 

3. Adjust oscillator slug, with bckelite type screwdriver, for 
best picture resolution. 

4. Repeat steps 1, 2 and 3 on all channels used. 

CLEARANCE HOLE 
FOR OSC. ADJ. ON 
ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
CHANNEL 12 

29 71 

Fig. 3—Tuner Oscillator Adjustments 

SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE — If raster cannot be obtained 
check below for the possible causes. 
1: Ion trap magnet adjustment is incorrect. 
2: No +6 voltage. Check 4/10 ampere fuse. Replace if 

defective. If fuse continually burns out, check 
(A) Horizontal output tube V-17 (6BQ6-GT) 
(B) Check damper tube V-18 (6AX4-GT). 
(C) Check horizontal oscillator tube V-16 (65N7-GTA) 

for proper operation. 
(D) With an ohm meter, check for a short between 

terminal 1 of the horizontal output transformer 
(T-9) and the chassis. 

(E) Check DC resistance of T-9. 
3: No high voltage. Check V-17, V-18 and V-19 tubes 

and circuits. If the horizontal deflection circuits are 
operating as evidenced by the correct voltage (600V) 
measured on terminal No. 1 of T-9, the trouble can 
be isolated to the high voltage rectifier circuit. Either 
the high voltage winding to the 613Q6-GT plate and 
1B3 plate is open, tube V-19 is defective, its filament 
circuit is open, R-99 and C-78 defective, or pix tube 
elements shorted internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY — If only horizontal deflec-
tion is obtained as evidenced by a straight line across 
the face of the picture tube, it can be caused by the 
following: 
1: Vertical oscillator and vertical output tube V-8 inoper-

ative. Check socket voltages. 
2: Vertical oscillator transformer (T-4) defective. 
3: Vertical output transformer (T-5) open or shorted. 
4: Yoke vertical coils open or shorted. 
5: Vertical hold, height or linearity controls may be de-

fective. 

POOR VERTICAL LINEARITY — If adjustment of the height 
and linearity controls will not correct this condition, any 
of the following may be the cause. 
1: Check variable resistors R-49 and R-54. 
2: Vertical output transformer (T-5) defective. 
3: Capacitors C-35A or C-70 defective. 
4: V-8 defective, check voltages. 
5: Excess leakage or incorrect value of capacitors C-37 & 

C-38 or open or incorrect value of resistors R-55 & R-56. 
6: Low plate voltages. Check rectifier tube and capacitors 

in supply circuits. 
7: Capacitor C-36 defective. 
8: Vertical deflection coils (L-12) defective. 

POOR HORIZONTAL LINEARITY — .If adjustment of the Hori-
zontal drive and linearity controls does not correct this 
condition, check the following: 
1: Check or replace horizontal output tube V-17. 
2: Check or replace damper tube V-18 (6AX4-GT). 
3: Check capacitors C-74, C-76, C-77 and horizontal 

linearity control (L-16) for defects. 
4: Horizontal deflection coils (L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1: Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER — This condition can be 
caused by: 

1: Defective yoke. 

2: V-18 (6AX4-GT) defective. 

(0 John Y. Rider 
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SMALL RASTER - This condition can be cause y: 
1: Low +6 or line voltage. Check V-20 (5U4G). 
2: Insufficient output from horizontal output tube V-17. 

Replace tube. 
3: Insufficient output from vertical oscillator and vertical 

output tube V-8. Replace tube. 

4: Incorrect setting of horizontal drive control C-69. 
5: V-18 (6AX4-GT) defective. 
6: Incorrect setting of (L-15) width control. 
SIGNAL ON PICTURE TUBE GRID AND VERTICAL SYNC ONLY 

V-15 or V-16 defeLlive. 
2: Improper setting of (L-14) horizontal frequency con-

trol. 
3: Check setting of horizontal drive control and horizon-

tal linearity control. 
4: Check V-15 and V-16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION - If the picture 
resolution is not up to standard, it may be caused by 
any of the following: 
1: Defective pix I-F tubes V-1, 2 & 3, (6CB6's). 
2: Defective picture detector V-4A, (6AL5) or video am-

plifier V-5A or video output V-6 ( 12BY7). 
3: Defective picture tube. 
A: Open video peaking coi!. Check al! peaking coils 

L-5, L-6, L-8, L-9, L-10 and L-11 for continuity. Note 
that L-5, L-9 and L-10 have shunting resistors. 

5: Leakage in V-6 (12BY7) grid capacitor C-11. If the 
capacitor is not found to be defective, check the fol-
lowing: 
1: Check all potentials in video circuits. 
2: Check picture tube grid circuit for poor or dirty 

contact. 
3: Check and realign, if necessary, the picture I-F 

and R-F circuits. 
PICTURE SMEAR: 

1: A smear can be attributed to phase shift at the low 
or high frequency end of the video characteristic. This 
can be caused by improper values of resistors and 
capacitors in the video circuits. Check for grid current 
on video output tube V-6 (12BY7), open or shorted 
peaking coils, video amplifier load resistors are of 
improper value (high). 

2: This trouble can also originate at the transmitter. 
Check reception from another station. 

3: Check and realign, if necessary, the picture I-F and 
R-F circuits. 

MAN MADE NOISE IN SOUND ( Ignition, etc) 

1: Check sound I-F tubes V-10, 11 & 12 and associated 
circuits. 

2: Check sound I-F alignment. 
RASTER ON TUBE BUT NO PICTURE OR SOUND 

This condition can be caused by, 
1: Defective pix I-F Amplifier tubes V-1, V-2 or V-3 

2: Defective pix detector tube V-4A (6AL5). Check tube 

and its associated circuit. 

3: Defective R-F Amplifier or oscillator mixer tubes in 

the tuner. 
PICTURE NORMAL-NO SOUND OR WEAK OR DISTORTED SOUND 

1: Check sound I-F alignment. 

2: Check V-10 (6AU6) V-11 (6AU6) V-12 (6AL5) V-13 
(6AV6) V-14 (6AQ5) and associated circuits. 

BENDING OR S-ING 

1: Checl: sync stability control adjustment. 

2i Check capacitors C-358 r_inrIC-79R 

1. 

3: V-17 (613Q6-GT) defective or V-16 (65N7-GTA) de-
fective. 

4: Check sync separator tube V-7 (6CS6) and phase splitter 
V-5B ( 12AT7) and V-5A ( 12AT7) video amplifier. 

5: Check AGC threshold control. 
POOR FOCUS 

1: Improper setting or defective focus magnet. 

2: Defective picture tube. 
PICTURE JITTER: 

1: If regular sections at left of the picture are dis-

placed, replace the horizontal oscillator tube V-16. 

2: Vertical instability may be due to loose connections 

or noise received with the signal. 

3: Horizontal instability may be due to unstable trans-

mitted sync. 

4: Check receiver AGC system for proper operation. 

5: Check phase splitter V-5B, ( 12AT7) and sync separa-

tor V-7 (6CS6). 

6: Check for improper setting of sync stability control. 

7: Picture tube grid lead not held in position by support 

spring, ie: close proximity of grid lead to sync and 

horizontal tubes will cause picture to jitter at high 

contrast setting. 

8: Check AGC threshold control. 

ALIGNMENT PROCEDURE 
TEST EQUIPMENT - To service this receiver properly, it is 
recommended that the following test equipment be avail-
able: 

R-F SWEEP GENERATOR meeting the following requirements: 

(a) Frequency ranges: 
38 to 90 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt maximum. 
(c) Output constant on all ranges. 
(d) Flat ouput in all attenuator positions. 

(e) A source of the following Markers: 

41.25 Mc Cathode Trap 
42.25 Mc 
42.50 Mc 1st Pix I-F Coil ( Bottom) 
43.9 Mc 3rd Pix I-F Coil 
44.5 Mc 
45.3 Mc 2nd Pix I-F Coil 
45.75 Mc 
47.25 Mc 1st Pix I-F Coil (Top) 

CATHODE-RAY OSCILLOSCOPE with good low frequency res-
ponse in vertical amplification and an input calibrating 
source. 
BIAS BATTERY -1.51/ & -4.5V 
VTVM 
DIODE DETECTOR 

40 Mc I.F. ALIGNMENT 

Connect sweep output to ungrounded shield of converter 

tube in tuner (6U8). With short leads connect crystal diode 

detector (Fig. 6) to plate of 1st I-F tube. Connect - 1.5 

V to A.G.C. line (Junction of R-1, R-4 & C-21A). Connect 

oscilloscope to detector output. Adjust sweep output to 

give adequate deflection. 
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STANDARD TUBE SOCKET SYMBOLS 

DP - DIODE PL ATE 

-F11861581 

G - GRID 

Is - INTERNAL SHIELD 

N- HEATER 

HO - HE ATER. CENTER TAP 

A -CATHODE 

P - PL ATE 
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T.. -TRIODE PL ATE 
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Fig. 4-Bottom Socket Voltages 
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A. FREQUENCY ADJUST 

1. 47.25 Mc 1st Pix I-F Coil (T-1 Top) to center 
notch over 47.25 Mc marker. 

2. Converter Plate Coil (L-61 Top of 
Tuner) 1st I-F Grid Coil (L-1) and 
Input Coupling Coil (L-2) to give the 
response shown in figure 7. 

The converter plate and 1st I-F grid coils control the shape 
of the top. The input coupling coil controls the position of 
the 41.25 marker. This adjustment must be made accurately 
or the sound rejection will not be correct (41.25 Mc 31 to 36 
db down from top of overall P.i.F. response). 45.75 Mc 
marker must be set exactly on peak or the position of the 
44.50 Mc marker in the overall response curve will not be 
correct. XTAL DIODE 

1000 MMF. 

330J-1 

293IA 

OUTPUT 

IFig. 6- Crystal Diode Detector 

: 

B. When the input circuit is aligned place -4.5 V bias on 
the A.G.C. line. Remove the crystal detector and con-

nect oscilloscope and VTVM to the 2nd Pix detector load 
resistor R-100. Adjust sweep output to give 1.0 VDC at 
detector. 

FREQUENCY ADJUST 

1. 42.5 Mc 1st Pix I-F Coil (T-1 Bottom) for 
maximum height of 42.5 Mc marker. 

2. 45.3 Mc 2nd Pix I-F Coil (T-2 Top) for maxi-
mum height of 45.3 Mc marker. 

3. 43.9 Mc 3rd Pix I-F Coil (T-3 Top) for maxi-
mum height of 43.9 Mc marker. 

4. 41.25 Mc Cathode Trap ( L-4 Top) for mini-
mum height of 41.25 Mc marker. 

These adjustments may be made with a single frequency 
generator if it is more convenient to do so. 

44.5 MC 

/00 %-----

50% 

0/0 - 

2930 

43.9 MC 

42.5 MC 

% 
45.3 MC 

45.75 MC 

42.25 MC 

--40 X DOWN 2.5% 

41.25 MC 47,25 MC 
Fig. 8-Overall Response Curve. 
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4.5 MC TRAP 

T-6 
SOUND I•F TRANS. 

.1.5 MC 
TOP AND Dorn». ADJ 

T-7 
SOUND RArlo DEC 

4.5 MC 

SECONDARY - TOP ADJ 
PR/MART-DOT TOM ADJ 

C. After these adjustments have been made recheck the 
peak to peak output on the oscilloscope. If the shape of 
the curve is not as shown in figure 8, it will be neces-
sary to retouch the adjustments. A small fraction of a 
turn is all that is necessary if the strip is operating cor-
rectly. The position of the 44.5 Mc marker is critical 
(98%). The 43.9 Mc transformer (3rd I-F) controls the 
symmetry of the top. The 45.3 Mc transformer (2nd I-F) 
controls the height of the 45.75 Mc marker. The 43.5 Mc 
transformer ( 1st I-F) controls the height of the 42.25 
Mc marker. This adjustment will very seldom need 
retouching. 

DO NOT RETOUCH the converter plate coil or the input 
grid coil. These coils MUST be adjusted correctly with the 
diode detector. Recheck position of 41.25 Mc and 47.25 
Mc markers. Reset if necessary. 45.75 MC 

/00 %-- - 

40 %,---

41.25 MC 
%--

47.25 MC 

Fig. 7- Input Circuit Response 

VIDEO 

2929 

3: With VTVM connected to junction of R-66, R-69 and 
C-50, adjust ratio detector secondary (T-7 Top) for cross 
over (zero voltage) on lowest scale. 

NOTE - If no signal generator is available, the pro-
cedure above may be followed by tuning in a station 
and using the 4.5 MC beat between picture and sound 
carrier. 

TUNER ALIGNMENT 
A. Sweep generator with balanced 300 ohm output to 

antenna terminals. Marker generator output to antenna 

terminals. Oscilloscope to "test point" Figure 10 on 

tuner. Connect -3 V bias to AGC line at junction of 

R-33 and C-20 on the receiver. 

With 4.5 MC unmodulated signal from a high impedance 
source, (10,000 ohms in series with the generator) into plate 
of the picture detector tube (Pin 2-6A15) and VTVM on 
picture tube grid, tune 4.5 MC trap (L-7 Top) for minimum B. 
respobse. VTVM on 0-10 V AC scale. This adjustment can 
also be made while observing a picture from a station. Tune 
trap for least 4.5 MC beat in picture. 

AUDIO I-F 

1: With signal generator set to 4.5 MC and dc VTVM 
connected to junction of R-62 and C-46, adjust sound 
take-off coil (L-13 Top) and sound I-F transformer slugs 
(T-6 Top & Bottom) for maximum. 
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Fig. 9-Video & Audio I-F Adjustments 

2: With VTVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detector primary (T-7 Bottom) for maximum. 

C-2I7 
MIXER 
GRID 

P-F rEsr 
PO/Nr 

C-216 
VHF OSC. 

2970 

L-61 
CON VERTER 
PL ArE COIL 

C-207 
VHF R-F 
AM e PL ATE 

/-F 007-PCIr 

Fig. 10-Top Tuner Adjustments 

RF AND CONVERTER ADJUSTMENT. 

1. 

L-50 
ANT TRAP ADJ. 

VHF ANT TERMS. 

C-204 
VHF R-F AMP 

With channel selector on Channel 12, adjust C-204 

slightly favoring the Pix carrier, then adjust C-207 

and C-217 for response as in Figure 11. Picture and 

sound markers at 90% maximum response. 
2. Check response on all channels. If markers are 

below 70% on any channels, readjust C-204, C-207, 

and C-217. Recheck all channels. 

PI X SOUND 

2896 

Fig. 11-Pix & Audio Markers 

C. OSCILLATOR ADJUSTMENT. 

1. Apply -4.5 volts on I-F AGC line at junction of R-1 

and C-21A. 

2. Connect oscilloscope to output of video detector. 

Place fine tuning in center of range. Check response 

on all channels. Sound marker should be in notch 

and picture marker at 50%. (See Figure 8). 

3. If markers are off, individual oscillator coil slugs 

will require adjustment. Adjust each channel slug, 

accessible through hole in front of chassis with a 

non-metallic screwdriver to bring sound marker to 

correct position. 

4. If fine tuning on all channels is off in the same 

direction, adjust the oscillator trimmer C-216. 

OSCILLOSCOPE WAVEFORM PATTERNS 

The waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram which 
identifies each test point. 
The voltages shown on each waveform are the approximate 
peak to peak amplitudes. The frequencies shown indicate 

No. 1-6AL5 Pix Det. Plate 
2.8V P-P 60 C.P.S. 

No. 4-6C56 Sync Sep. 
Grid No. 1 .26V P-P 60 C.P.S. 

No. 7-12AT7 Phase Splitter Plate 
30V P-P 60 C.P.S. 

No. 2-12AT7 Plate 
44V P-P 60 C.P.S. 
No. 2-12BY7 Grid 
9.5V P-P 60 C.P.S. 

No. 3-Pix Tube Grid 
23-150V P-P 60 C.P.S. 

No. 9-6SN7-GTA Vert. Osc. Grid 
160V P-P 60 C.P.S. 

No. 16-65N7-GTA Hor. Osc. Plate 
190V P-P 15,750 C.P.S. 

No. 5-6C56 Sync Sep. Plate 
36V P-P 60 C.P.S. 

No. 11-Vert. Def. Coil 
75V P-P 60 C.P.S. 

No. 17-65Q6 Grid 
150V P-P 15,750 C.P.S. 

No. 6-12AT7 Phase Splitter Cathode 
33V P-P 60 C.P.S. 

No. 12-6AU6 A.G.C. 

No. 6-12AT7 Phase Splitter Cathode 
33V P-P 15,750 C.P.S. 

the repetition rate of the waveform, not the sweep 
the oscilloscope. If the waveforms are observed 
oscilloscope with a poor high frequency 
corners of the pulses will tend to be more 
those shown below and the amplitudes of 
quency pulse will tend to be less. 

rate of 
on the 

response, the 
rounded than 
any high fre-

No. 14-6SN7-GTA-Hor. Osc. Plate 
44V P-P 15,750 C.P.S. 

linall111011 
No. 8-65N7-GTA-Vert. Osc. Plate No. 15-65N7-GTA Hor. Osc. Grid 

80V P-P 60 C.P.S. 42V P-P 15,750 C.P.S. 
No. 10-63N7-GTA Vert. Output Grid 

80V P-P 60 C.P.S. 

'ILVIA91" 
No. 18-6AX4-GT Damper Plate 

510V P-P 15,750 C.P.S. 115V P-P 15,750 C.P.S. 

No. 13-6AL5 Phase Det. 
18V P-P 15,750 C.P.S. 

John I. Rider 
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MODELS 13-G-176, -178, -179, Code 334-4-AM51A 

Il 

L 52 

6 B Z 7 
.P ,F 140 

22 K 

¡I L-56 
L-55 P•200 

C -203  

'RO N CORE cm 4o, 6 

R -2Il 

47 K 

UPT 

PARTS LIST 
RESISTORS 

4
3204 

- 9 

tIr 1. 
o C -2 ,8 

L-58& 220 T. 
.1C.,AF1 COul, /NG LOOP 

, armobrrorm r 

82011 C •220 

‘R,1- 2,0I R-203 3; 

680 C.2G9 6U8 

4 800 L-57 

Ref. No. Part No. Ohms Tolerance Watts 

R-200 

R-201 

R-202 

R-203 

R-204 

R-205 

R-206 

R-2071 
R-208) 
R-209) 

R-210 

R-211 

127-AE223K 

127-AE474K 

127-AE824K 

12S-AE152K 

12S-AE332K 

12T-AE682K 

127-AE103M 

127-AE104K 

12T-AE822K 

127-AE473M 

22 K 

470 K 

820 K 

1.5 K 

3.3 K 

6.8 K 

10 K 

100 K 

8.2 K 

47 K 

± 10% 

±10% 

ir 10% 

±10% 

±10% 

:4=10% 

±20% 

RH i Op 

0.5 

0.5 

0.5 

1.0 

1.0 

0.5 

0.5 

±10% 0.5 

±10% 0.5 

±20% 0.5 

il 

G 

CAPACITORS 

Ref. No. Part No. Capacity Tolerance 

C-2001 
C-201 ) Part of Antenna Input Filter Assembly ±.25 mmf 

C-202.1 

C-203 13L-8C030K 3 mmf ±1014, 

C-204 31A-079 3.9 mmf ±10% 

C-205 13L-8Q470K 47 mmf ±10% 

C-206 131-8C1R5C 1.5 mmf 71-.25 mmf 

C-207} 
C-216 31A-056-1 0.5-3 mmf 
C-217 

Trimmer 

C-208} 
C-209 13M-28N102Z-03 Center Shield Assembly Feed-Thru 

C-211 
C-212 

C-2101 
C-219r 

13L-8X102Z 1000 mmf 

C-213 131-87100A 10 mmf 

C-214 Part of Fine Tuning Assembly 

C-215 131-8UA050C 5 mmf 

C-218 13L-12D221K 220 mmf 

C-220 13M-20U470K-R 47 mmf 

COILS AND CHOKES 

Ref. No. Part No. Description Channel and 
Code No. 

L-50} 
L-51 
L-52 
L-53 

GMV 

mmf 

±.25 mmf 

-± 10% 

± 10% 

31K-225-01 Antenna Input Filter Assembly 

63 YAC 

4/ 0 V 

9250 

L 91 I 

o y R 205 I OLOR 6." 

I C-212 
800 

C -21' 

0 5-3 

A - B RN, DRUM SEGMENTS 

C -214 C -216 
e/NE 

1R .2061 
10K 

TUNING 0 5 -3 

L-60 . 4e. 

5  

Fig. 12-Tuner Schematic Diagram. 

1-541 
L-551 

2964 

Part of VHF Drum Segments (Antenna) 

L-56 31B-727 Choke, Coil 

L-57 34A-704 

1-581 

L-591 L-60 

Choke, Heater 

Part of VHF Drum Segments (Osc.) 

L-61 31K-109 I-F Coil Assembly 

CAPACITORS 

44IC 
,FOUIVVr 

C-1 47X626 36 mmf 500 V Ceramic   
C-2 47X603 47 mmf MO V Ceramic   

80X5 680 mmf 500 V Ceramic   
C-51-
C-4 Part of T-1 
C-6 47X588 1.0 mmf 500 V Composition. 
C-7 RCM15E151K 150 mmf 500 V Silver Mica  
C-8 47X562 5 mmf 500 V Ceramic  
C-9 47X584 1.5 mmf Composition  
C-10 47X568 360 mmf 500 V Molded Mica  
C-11 
C-27 
'7:72 RCP10M4473M .047 mf 400 V Tubular  
C-771 

C-121 
C-66 RCP10M4104M .1 mf 400V Tubular  
C-74 

C-I31 
C-37) 
C-14 
C-15 
C-16 
C-19 
C-26 
C-28 
C-29 
C-40 
C-83 
C-87 

C-201 
C-90 r 
C-2 IA 
C-21B 
C-86A r 
C-868,1 
C-251 
C-60j 
C-30A} 
C-308 
C-30C 

C-31A 1 
C-3111) 
C-3 1 CI 

C-321 
C-655 
C-331 
C-38 r 
C-35A1 
C-358 f 
C-36 

C-41 

45X39I 

RCPIOM6104M 

45X361 4 mf 

RCPIOM6473M .047 mf 6013 V Tubular  

RCPIOM6153M .015 mf 600 V Tubular  
RCP10M2104M .1 mf 200 V Tubular  

80XI 1000 mmf Ceramic  

RCP10M2224M .22 mf 200 V Tubular  

80X3 1000 mmf Dual Ceramic 

RCP10M4103M .01 mf 400 V Tubular  

45X392 
20 mf 
40 mf 
10 mf 

400 V 
50 V 

400 V 

Port of 76X7 (See Miscellaneous) 

47X543 4700 mmf 500 V 

RCPIOM2223M .022 mf 

100 mf 
80 mf 

.1 mf 

200 V 

50 V 
400 V 

600 V 

100 V 

Dry Electrolytic 

Molded Mica  

Molded Mica  

Dry Electrolytic 

Tubular  

Dry Electrolytic 

C-42 Port of L-13 

C-431 
C-44 

C-45A1 
C-45B f 
C-46 47X604 100 mmf 500 V Ceramic  

C-47} 
C-49 47X507 5000 mmf Ceramic  
C-56  

C 
C-48-84 

C 
C-50-68 

C-511 
C-71 J 

C-521 
C-64 1 
C-53 47X525 470 mmf 500 V Molded Mica. 

C-54} 
C-55 C-61 RCPIOM4472M .0047 mf 400 V Tubular  

C-57 Part of 76X5 (See Miscellaneous) 

C-59 RCPIOM6472M .0047 mf 600 V Tubular  
C-62 RCM20A271K 270 mmf 500 V Molded Mica... 

C-67 
C-69 

C-70 
C-76 
C-78 
C-79A1 
C-798 I 
C-811 
C-82 (« 
C-88j 
C-89 r 

rart of T-6 

80X6 .01 mf 500 V Dual Ceramic. 

Part of T-7 

47X570 330 mmf 500 V Molded Mica  

45X378 5 mt 25 V Dry Electrolytic 

RCP10M2473M .047 mf 200 V Tubular  

RCM20B391.1 390 mmf 500 V Molded Mica 
17A269 120-400 mmf Horizontal Drive 

45X393 30 mf 400 V 
RCP10M4154M . 15 mf 400 V 
47X560 500 mmf 20 KV 

60 mf 4013 V 
80 mf 400 V 

45X390 

47X615 .01 mf 

80X4 470 mmf 500 

RESISTORS 

Ohms Watts 

Dry Electrolytic 
Tubular  
Ceramic  

Dry Electrolytic 

Ceramic  

Ceramic  

R-1 1 
R-42 883332 3.3 K 0.5 Carbon  
R-44  

R-21 
R-5 1 

R-31 
R-6 r 
R-4 1 
R-61 885102 1 K 0.5 Carbon  
R-65  

R-7 /R-115 883393 39 K 0.5 Carbon  

R-8 884181 180 0.5 Carbon  

11-9  R-12 r 884152 1.5 K 0.5 Carbon  

1 R-10 Part of L-5 
R-11 C84562 5.6 K 1.0 Carbon  

R-131 884105 1.0 Meg. 0.5 Carbon  
R-19 f 
R- I4 884680 68 0.5 Carbon  
R-15 Part of L-10 
R- 16- D83202 2 K 2.0 Carbon  
R-29 
R-18 
R-28 
R-78 884104 100 K 0.5 Carbon  
R-80 
R-20 
R-63 884333 33 K 0.5 Carbon  
R-64 
R-21 884222 2.2 K 0.5 Carbon  
R-221 1.0 K Contrast and 
R-71 i 1.0 meg. Volume Control 
R-23 
R-43 884223 22 K 0.5 Carbon  
R-45  

R-24 885104 100 K 0.5 Carbon  
R-25 40X333 500 K Brightness Control 
R-26 885473 47 K 0.5 Carbon  

R-27  R-116 1 885151 150 0.5 Carbon   

R-31 884275 2.7 meg. 0.5 Carbon  
R-32 883334 330 K 0.5 Carbon  
R-333.I 1 

884474 470 K 0.5 Carbon  
R-9 

} 

R-34 
R-35 884473 47 K 0.5 Carbon  
R-114  
R-36 B84103 10 K 0.5 Carbon  
R-37 884274 270 K 0.5 Carbon  
R-38 884155 1.5 meg. 0.5 Carbon  
R-39 40X370 7.5 meg. Sync. Stability Control 

R-401 
R-69 ) 884683 68 K 0.5 Carbon  
R-701 

883470 47 0.5 Carbon 

885471 470 0.5 Carbon   

78X21 

R-41 884824 820 K 
R-46A1 
R-46 B 
R-46C1 

R-48 884821 820 
R-49 40X375 8 K 
R-50 884335 3.3 meg. 

R-51 40X334 1.5 meg. 
R-52 884224 220 K 

R-531 
R-571 

R-54 
R-55 

R-561 
R-921 
R-58 
R-60 
R-62 
R-66 
R-671 
R-68r 
R-72 
R-73 
R-75A1 
R-75B 
R-76 
R-77 
R-79 
R-81 
R-82 
R-831 
R-84 
R-86 
R-87 
R-88 
R-90 
R-91 
R-94 
R-95 
R-96 
R-97 
R-98 
R-99 
R-100 
R-101 
R-102 
R-103 
R-104 
R- I05 
R-108 
R-109 
R-112 
R-113 

884225 2.2 meg. 

0.5 Carbon  

Part of 76X7 (See Miscellaneous) 

0.5 Carbon  
Vertical Lin. Control 
0.5 Carbon  
Vertical Hold Control 
0.5 Carbon  

0.5 Carbon  

40X369 2.5 meg. Height Control 
884185 1.8 ma. 0.5 Carbon  

884822 8.2 K 0.5 Carbon  

D84682 6.8 K 2.0 Carbon  
884101 100 0.5 Carbon  
884563 56 K 0.5 Carbon  
1384271 270 0.5 Carbon  

883103 10 K 0.5 Carbon  

4)(334 1.5 meg. Tone Control  
B85106 10.0 meg. 0.5 Carbon  

Part of 76X5 (See Miscellaneous) 

C84331 330 1.0 Carbon  
D84102 1 K 2.0 Carbon  
885475 4.7 meg. 0.5 Carbon  
885474 470 K 0.5 Carbon  
884273 27 K 0.5 Carbon  

C84682 6.8 K 1.0 Carbon  

883152 1.5 K 0.5 Carbon  
883472 4.7 K 0.5 Carbon  
884184 180 K 0.5 Carbon  
C84473 47 K 1.0 Carbon  
883154 150 K 0.5 Carbon  
40X361 50 K Horizontal Hold Control 
D84101 100 2.0 Carbon  
D84333 33 K 2.0 Carbon  
43X238 3.3 0.5 Wirewound 
Part of Deflection Yoke 
C85105 1.0 meg. 1.0 Carbon  
883392 3.9 K 0.5 Carbon  
885680 68 0.5 Carbon  
43X285 2 K 10.0 Wirewound 
43X273 330 10.0 Wirewo..id 
Part of L-9 
B85274 270 K 0.5 Carbon  
40X369 2.5 meg. AGC  
D85104 100 K 2.0 Carbon  
D84273 27 K 2.0 Carbon  
884562 5.6 K Carbon  

TRANSFORMERS AND COILS 

L-1 9A23I6 1st I-F Grid Coil  
L-2 9A2320 Input Coupling Coil  
L-3 9A2322 Choke, Parasitic   
L-4 9A2321 Cathode Trap 41.25 MC  
L-5 36A10 Peaking Coil 60 mh   
L-6 36A22 Peaking Coil 290 mh   
L-7 9A2074 4.5 M.C. Trap   
L-8 36A1 Peaking Coil 100 mh   
L-9 36A25 Peaking Coil 100 mh   
1-10 36Al2 Peaking Coil 160 mh   
L-11 36:42 Peaking Coil 190 mh   
L-121 
L-17 
L-13 9A2201 Sound Take-Off Coil   
L-14 9A2096 Horizontal Frequency Coil   
L-15 9A2183 Width Control   
L-16 9A2262 Horizontal Linearity Control   
L-18 52X95 Filter Choke   
L-191 

9A2033 R-F Heater Choke  
L-20 r 
T-1 9A23I7 1st Pix I-F Transformer  
T-2 9A2318 2nd Pix I-F Transformer  
T-3 9A2319 3rd Pix I-F Transformer  
T-4 54X10 Vertical Osc. Transformer   
T-5 51X168 Vertical Output Transformer   
T-6 9A2323 Sound I-F Transformer   
T-7 9A2295 Sound Ratio Det. Transformer   
T-8 51X166 Audio Output Transformer   
7-9 53X330 Horizontal Output Transformer   
T-10 53X339 Power Transformer   

25A1119 Tuner, R-F (Standard Coil)   
12A519 10" PM Speaker  
12A518 8" PM Speaker  
12A516 6" PM Speaker  
2A438-2 Focus Magnet Assembly  
76X5 Multiple Resistor Capacitor Assembly   
76X7 Multiple Resistor Capacitor Assembly   
9A2334-1 Deflection Yoke Assembly   
2A421 Ion Trap Magnet   

Part of Deflection Yoke Assembly 

©John F. Rider 
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TUBE COMPLEMENT 

DIMENSIONS 

—Ken wool 

MODEL 45TV13-43-9081A 

(21" RECTANGULAR PICTURE TUBE) 

eam‘ricige 
MODEL 45TV13-43-9038A 

(21" RECTANGULAR PICTURE TUBE) 

GENERAL SPECIFICATIONS 

Model Height Width Depth 

45TV13-43-9081A 377/s" 241/2 " 227/a" 

451V13-43-9038A 227/a" 241/2 " 22%" 

WEIGHT (packed) 

Model Weight 

451V13-43-9081A 

45TV13-43-9038A 

SPEAKER 

122 lbs. 

103 lbs. 

Model TYPe Size V.C. Imped. 

45TV13-43-9081A P.M. Dynamic 6" x 9" 3.2 Ohms 

45TV13-43-9038A P.M. Dynamic 6" 3.2 Ohms 

R. F. TUNER 

VHF.—Turret type. 
UHF.—Continuous tuning type. 

I.F. SYSTEM 

Three Stages—overcoupled—for composite signal. 
One additional stage for sound channel. 

DETECTOR 

Sound—Ratio type 
Picture—Germanium crystal type 
U.H.F. Mixer—Silicone crystal type 

RETRACE LINE SUPPRESSOR 

Eliminates retrace lines thruout the normal range of picture brightness 
and contrast. 

INTERMEDIATE FREQUENCIES 

Sound Carrier —41.25 Mc 

Picture Carrier-45.75 Mc. 

POWER REQUIREMENTS 

117 volts 60 cycles 220 watts 

ANTENNA INPUT IMPEDANCE 

300 ohms—balanced to ground. 

PICTURE SIZE 

21" Rectangular 

DEFLECTION 

Magnetic 

FOCUS 

Electrostatic 

HORIZONTAL SYNCHRONIZATION 

Automatic frequency control provides excellent picture stability. 

HIGH VOLTAGE POWER SUPPLY 

"Fly-back" type. Completely enclosed in a shielded compartment. 

BUILT-IN ANTENNA 

Broad band dipole. 

VI 6CEI6 

V2 6CB6 

V3 6CB6 

V4 12BY7 

V5 6AU6 

V6 6BE6 

V7 A&B 12AU7 

V8 A&B 6SN7GT 

V9 613Q6GT 

VIO 1B3GT 

VOLUME 
OFF- ON 

1st I.F. Amplifier 

2nd I.F. Amplifier 

3rd I.F. Amplifier 

Video Amplifier 

Keyer—A.G.C. 

Gated Sync. Separator 

Sync. Amplifier— 
Vertical Blocking Oscillator 

Horiz. A.F.C.— 
Horiz. Block. Osc. 

Hone. Scanning Output 

High Voltage Rectifier 

TILT NAME PLATE HORIZON T AL 
FORWARD 

PICTURE TUBE 
21MP4 

ION TRAP 
ASSEMBLY 
521183 

DEFLECTION YOKE 
520942 

ANTENNA 
TERMINALS 

RETAINING ROD 
520971 

V.H.F. 
R.F. TUNER UNIT 

521187 

U.H.F. 
R.F. TUNER UNIT 

521170 

SERIAL 
NUMBER 

VERTICAL 

Fig. 11—LOCATIONS OF PRE-SET CONTROLS 

BRIGHT 

VI 1 6AX4GT Horizontal Damping 

V12 5U4G Rectifier 

V13 6AU6 Sound I.F. Amp.—Limiter 

V14 A8,13 678 Sound Discriminator— 
Sound Amplifier— 
A.G.C. Clamp 

V15 6AQ5 Sound Output 

V16 6AH4GT Vertical Scanning Output 

V17 21MP4 Picture Tube 

V18 61307, 6847A V.H F. R.F. Amplifier 
or 6BZ7 U.H.F. I.F. Amp. 

V19 6J6 V.H.F. Mixer—Oscillator 
UHF-. I F. Amp. 

V20 6AF4 U.H.F. Oscillator 

TONE 
PHONO SWITCH 

UP - PHONO 
DOWN- TELEV. 

FINE 
TUNING 

UHF 
DIAL 
SHAFT 

TV 
CHANNEL 

LITE 

AU X ILIA RI' 
FINE TUNING 
ADJUSTMENT 

SCREW 

CHANNEL 
SELECTOR 

CENTERING 
 MAGNET 
ASSEMBLY 

HORIZONTAL 
BLOCKING 
OSCILLATOR 

SLUG 

_ SPEAKER 
LEADS 

WIDTH 
CONTROL 

HORIZONTAL 
DRIVE 

CONTROL 

VERTICAL VERTICAL PHONO HORIZONTAL 
LINEARITY SIZE INPUT  RANGE 
CONTROL CONTROL SOCKET CONTROL 

Fie. 15—CHASSIS AND PICTURE TUBE A3UMBLY 
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MODELS 45TV13-43-9038A, Cambridge; 45TV13-43-9081A, Kenwood 

ALIGNMENT PROCEDURE INSTRUMENT CONNECTIONS FOR SOUND CHANNEL ALIGNMENT 

SOUND CHANNEL ALIGNMENT PROCEDURE 
1. Short antenna terminals together with a jumper wire. 

2. Set receiver Channel -Selector to any inactive television channel and 

Contrast control to its maximum counter-clockwise position; other 

controls may be left at any desired setting. 

3 A small screwdriver (preferably non-metallic) can be used for align-

ment of Sound IF. The blade of this tool will fit the slot in the core 

of the transformer. 

STANDARD SIGNAL 

GENERATOR 
VTVM 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUSTMENT 

AND OUTPUT INDICATION CONNEC- 

TIONS 
FREQUENCY 

Connect as shown 
in Fig. 1. 

4.5 MC. 
unmodulated 

IMPORTANT 
This signal must 
be accurate with- 
in 1/4 of 1% of 
4.5 Mc. Check 
generator calibra- 
lion against a 
crystal controlled 
signal source by 
"zero beating" 
(heterodyning) 
with harmonics 
of the crystal fre- 
quency. 

Connect as shown in 
Fig. 2. 

1. Set Contrast control to its maximum 
counter- clockwise position. 

2. A special detector must be utilized when 
aligning the 4.5 Mc. Sound Trap Coil. 
This unit con be constructed in ac-
cordance with the information con-
tamed in Fig. 3. If a VTVM containing 
a high frequency A.C. probe is avail- 
able, this probe can be utilized in 
place of the crystal detector shown in 
Fig. 2 

3. During th:s adjustment only, remove 
one of the three 6C86 IF amplifier 
tubes ( VI, V2 or V3). This will prevent 
noise in the RF stages from affecting 
the voltage reading while adjusting the 
sound trap. 

#1 

4 .5 MC Sound 
Trap 

(See Fig' 10) 

Adjust for on mi VnTimVMum. reading 

me Sa as 
above 

Some as  
above. 

Connect as shown n 
Fig. 4 . 

A " swishing" sound may be heard in the 
speaker during Sound Channel Alignment. 
This sourious oscillation is caused by hon. 
zontal sweep voltage being picked up in 
the audio system thru stray coupling of 
instrument leads; it should be disregarded 
as it will have no effect on alignment of 
the sound channel. 

# 2 
Discriminator 
Secondary 

(Sr Fig. 10. , 

Adjust for maximum reading 
on VTVM. 

#3 
D ,riminot., 

P ri 
(5 mary 
" Fig. ii; 

Adjust for maximum reading 
on VTVM. 

# 4 
Sound IF 

Transform., 

(See Fig. 1....,.; 

Adjust for maximum reading 
on VTVM. 

Same as 
above. 

Same as 
above. 

Connect os shown ,_ 
'" 

Fig. 5. 

To obtain zero balance of the discriminator 
circuit, two 68,000 ohm resistors will be 
required. These re.,istors must be matched 
so that their respective resistances do 
not differ by more than 1%—the accu- 
racy of the total resistance is not critical. 
Connect the two resistors in series from 
pin 2 of the 6T8 tube to chassis ground 
as shown in Fig. 5. 

#2 

Discriminator 
Secondary 

(See fig. 10) 

Note that as slug #2 is rotated, 

a point will be found where thevoltmeter will swing rather sharp-

ly from a positive to a negative 
reading or vice versa. The cor-
rect setting o slug se. is obtained 
when the rneter reads zero as 
the slug is moved thru this point. 

Replace the type 6CB6 tube previously removed in the above procedure and : urn set on. Tune n to a local channel and should there be an unusual 

amount of " Intercarrier Buzz" refer to procedure on adjoining page to remove this aforementioned fault. 

IF CHANNEL ALIGNMENT PROCEDURE 

GENERATOR 

CONNECTIONS 

GENERATOR 

FREQUENCIES 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 
TYPE OF ADJUSTMENT 

AND OUTPUT INDICATION 

STANDARD SIGNAL 
GENERATOR 

42 Mc. 
& 

45 Mc. 

Detune 2nd IF 
transformer by 

soldering a short 
piece of wire 
or connecting a 
clip to pin 5 of 
V2 (6C86, 2nd IF 
Amp.)Other en d 
of wire or clip (s 
left unconnected. 

# 5 
and 

# 6 

3rd IF 
 Trans. 

(See Fig. 9) 

Adi ust trimniers for 
m. ximum ampli-
tu..e, bandwidth 
und correct posi-
tioning of markers 

....s shown. 

STANDARD 

SIGNAL GEN. 

(suPPuEs 

V3 

MI6 
3,71 11 &MP 

MARKER SIGNAL) 

o ROUND TO 
RECEIVER 
CHASSIS 

SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

SWEEP 

.s 
. 

45 42 
MC. MC.  

GENERATOR 

GROUND TO 
RECEIVER CHASSIS 

0 John F. Rider 

STANDARD 

SIGNAL GEN. 

SET TO 4.5 MC. 

NO MODULATION 

PURE R.F. 1000 
ti.4 F. 

GROUND TO 
RECEIVER ENASelS 

1281'1 
VIDEO AMP 

46A 

CONTRAST 

1 

FIG. 1 

Generator Connections 

for Sound Channel and 4.5 Mc. Sound Trap 

Alignment 

VII 

21MP4 
WWI TIME 

 • CRYSTAL •  
DETECTOR 
(SEE F10. 3) 

e  

 GROUND TO 44  
RECEIVER CHASSIS 

FIG. 2 

Crystal Detector and VTVM Connections 

for 4.5 Mc. Sound Trap 

Alignment 

100 
MA4F. 

47K 

FIG. 3 

Circuit Diagram for 

Crystal Detector shown in Fig. 2 

Is, 

VI4 

618 
SOWN) Incolidou I OR 

SOUND me 

4  

USE 10,000 OHM 

ISOLATING RESISTOR 
IN SERIES WITH 

METER PROBE 

FIG. 4 

VTVM Connections 

for Sound IF Alignment 

514 

618 
SOW DISCRIMINATOR 

SOUND AW, 

063 

.f 

GROUND TO 
RECEIVER CHASSIS 

USE 10,000 OHM 

ISOLATING RESISTOR 

IN SERIES WITH 

METER PROBE 

V.T.V.M. 

FIG. 5 

VTVM Connections 

for Sound Discriminator 

Alignment 

REDUCTION OF INTERCARRIER BUZZ 

Under actual reception conditions slight "dynamic" unbalance of the dis-

criminator secondary can emphasize intercarrier buzz due to incomplete 

amplitude modulation rejection. Therefore it is vitally important to obtain 

an accurate setting of the discriminator secondary slug under these con-

ditions. 

Disconnect all instruments (be sure that I.F. tube removed for the adjust-

ment of Sound Trap has been replaced) and then connect an antenna to 
the receiver to obtain program reception from a local station. If inter. 
carrier buzz is prominent, a slight readjustment of the discriminator 

secondary slug (#2) should be made to obtain the "dip" point for the 

buzzing sound. Note that program sound will be clear and free from 

distortion at this point. Buzz should now be at an acceptable minimum 

if station transmission is not at fault. 
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STANDARD 

SIGNAL GEN. 

(SUPPLIES 

MARKER SIGNAL) 

02 

6C86 
2nd I F. AMP 

VI 

6CB6 
tst I T. AP. 

29 
41. 

Inoue TO 
RECEIVER CHASSIS 

STANDARD SIGNAL 
GENERATOR 

42 Mc., 
43.5 Mc. 

a 
44.9 Mc. 

SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

Remove detuning 
clip discussed in 
previous step. 

Connect a 3 volt 
battery to receiver 
AGC system as ex-
plained in instruc-
tion 7 at the head 
of this chart. 

# 7 
and 

# 8 

2nd IF 
Trans. 

(See Fig. 9) 

Adjust trimmers for 
maximum ampli-
tude, bandwidth 
and correct posi-
tioning of markers 
as shown. 

43.5 
MC. 

44.9 42 
MC. MC. 

GROUND TO 

RECEIVER 

CHASSIS 

STANDARD SIGNAL 
GENERATOR 

41.25 Mc. 

SWEEP GENERATOR 
Not Used 

Disconnect 3 volt 
AGC battery from 
receiver. 

# 9 

Sound 
IF Trap 

(See Fig. 9) 

Adjust for minimum reading on V.T.V.M. 

STANDARD SIGNAL 
GENERATOR 

47.25 Mc. 

SWEEP GENERATOR 
Not Used 

Same as above. 

# 10 

Adjacent 
Sound 
IF Trap 

(See Fig. 9) 

Adjust for minimum reading on V.T.V.M. 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

MARKER SIGNAL) 

VI 

6C116 
1st I f 

SOLDER PIGTAIL FOR 

GENERATOR CONNECTION 

GROUND TO 

RECEIVER CHASSIS 

STANDARD SIGNAL 
GENERATOR 

42.5 Mc. 
a 

44.5 Mc. 

SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

Connect a 3 volt 
battery to receiver 
AGC system as ex-
plained in instruc-
tion 7 at the head 
of this chart. 

# 1 1 
2nd IF 

Grid Coil 
and 

# 12 
1st IF 

Plate Coil 

(See Fig. 9) 

Adjust trimmers for 
maximum ampli-
tude bandwidth 
and correct posi-
tioning of markers 
as shown. 

44.5 
Mc. 

42.5 

STANDARD 

SIGNAL GEN. 

RAISE TUBE 

SH CID TO 
ISOLATE IT 
FROM BASE 

STANDARD SIGNAL 
GENERATOR 

39.75 Mc. 

SWEEP GENERATOR 
Not Used 

Disconnect 3 volt 
AGC battery from 
receiver. 

# 13 
Adjacent 
Picture 
IF Trap 

(See Fig. 9) 

MC. 

Adjust for minimum reading on V.T.V.M. 

(SUPPLIES • 
MARKER SIGNAL)T 

GROUND TO CHASSIS 

SWEEP GENERATOR 

WITH SO OHM 

UNBALANCED 

OUTPUT CABLE 

COUPLE LOOSELY— DO NOT MAKE 

ELECTRICAL CONTACT— MERELY TWIST 

INSULATED WIRES TO FORM TWO TURNS. 

50.n. 

I 2 0.n. 

FIG. 11 
Generator Connections 

for RF Channel Alignment 

ANTENNA 
TERMINALS 

USE 10,000 OHM 
ISOLATING RESISTOR 

IN SERIES WITH 
OSCILLOSCOPE PROBE 

GROUND 
TO 

RECEIVER 
CHASSIS 

PLACE 1000 NM,. CONDENSER ACROSS 
AS AN R.F. FILTER 

SCOPE TERMINALS 

FIG. 12 
Oscilloscope Connections 

for RF Amp. and Mixer Alignment 

GROUND TO 

RECEIVER 

CHASSIS 

V4 

12811 
VIDEO AMP. 

PLACE 1000 AGAFD 

CONDENSER ACROSS 

SCOPE TERMINALS 

AS AN R.F. FILTER 

GROUND TO 
RECEIVER 
CHASSIS 

USE 10.000 OMM 
15(31 ATINO RESISTOR 

IN SERIES WITH METER 

AND OSCILLOSCOPE PROEMS 

241 

te, 

CONTRAST 

FIG. 7 
VTVM and Oscilloscope Connections 

for IF Channel Alignment 

L. TA aluy_Lr_.,._noneoidtAL RANGE 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

MARKER SIGNAL) 

007ION SLUG 
Of 

Li] 

AGC CONNECTION POINT 
netettee None. of 3 volt 

Atellety to t. pent IF NAIR, 
ellEnnt•nt. pout. DIter y ItN 
come. N rm.« .01,1113 

FIG. 8 
Bottom View of Chassis 

GROUND TO 
TUNER FRAME 

SOLDER PIGTAIL FOR 

GENERATOR CONNECTION 

RA SE TUBE 

SHIELD TO 
ISOLATE IT 

FROM RASE 

ADJACENT 
AMURE 
IF. TRAP 

2M IF 

PC147 

SOuL43 
TRAP 

2/111111 

?pc; 

3.d IF 

elf 
110lEtt - DETECTOR 

TANNER 

UM, 
CONVERTER F 

TRIMMER 

ANTENNA 
PPE SELECTOR 

'ROMER 

feree. 
.01110 ANNA 

et:tiLST 
'PAM 

IIANAUPST ATIener 

tom wrefet 

MYER ORO 
TOWER 

1A :é 

•DJACENT 
Solon, 

IF TRAP 

2M IF 
TRANS 
SEC 

TRANS AIF  
SEC 

SOUND LE AMP 
4514C 

FIG. 9 
View of IF Strip 

VP F CONVERTER 
PLATT COIL 

F ANIP 
ot. AVE 1,1114.00 

V1.11" RI' YAP 
UÑID 1010140 

MO 

FIG. 10 
Top View of Chassis 

ye. 

OUNO TRAP 
4.1111C. 

SOUND 
SCRWALATOP 
SECONDARY 
IS I/C. 

7 

GENERATOR 

FREQUENCIES 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUSTMENT 

AND OUTPUT INDICATION 

STANDARD SIGNAL 
GENERATOR 

42.5 Mc. 
a 

44.5 Mc. 

SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

Connect a 3 volt 
battery to receiver 
AGC system as 
explained in in-
struction 7 at the 
head of this chart. 

# 14 
1st IF 

Grid Coil 
(See Fig. 9) 

#15 

Converter 
Plate 
Coil 

(See Fig. 10) 

Adjust trimmers for 
maximum ampli-
tude, bandwidth 
and correct posi-
tioning of markers 
os shown. 

44.5 425 
MC. MC. 

STANDARD SIGNAL 
GENERATOR 

39.75 Mc., 
41.25 Mc., 
45.75 Mc. 

a 
47.25 Mc. 

SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

Same as above. 

The general shape of the overall IF 
response curve and position of mark-
ers should compare with that shown. 
The picture carrier marker (45.75 
Mc.) should appear at approximate-
ly the 50% amplitude position. 
Should this abs. ion fail to meet 
the above requirement, it will be 
necessary to make a small change 
in the setting of one or a combina-
tion of the following trimmers until 
the desired results are achieved. 
Trimmers, # 5, 6, 7, 8, 11, 12, 14 
and slug 15. 

The sound carrier marker (41.25 
Mc.) should appear at the position 
shown on the curve. If the position 
of this marker is not correct, then 
it will be necessary to readjust the 
setting of trimmer # 9 as explained 
previously in this procedure. 

47 46 

20— X 

40-

60-

80-

100— 
X 

45.75 
MC. 

44 
 I t 

'41.25 
MC. 

if. RESPONSE 
CURVE 

'0 

To properly observe the position of the adjacent channel picture Carrier 
(39.75 Mc.) and the adjacent channel sound carrier (47.25 Mc.), it will 
be necessary to increase the vertical gain control on the 'scope and the 
output of the sweep and standard signal generators. Also, be sure to 
disconnect the 3 volt AGC battery from receiver. If these markers do not 
compare favorably with that shown, repeat the adjustment of trimmers 
# 10 and 13 os evpinined previously in this procedure, exercising 
greater care in obtaining a minimum reading on the VTVM. 
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MODELS 45TV13-43-9038A, Cambridge; 45TV13-43-9081A Kenwood 

VHF RF CHANNEL ALIGNMENT PROCEDURE 

STANDARD SIGNAI. 
GENERATOR 

SWEEP GENERATOR VTVM 
CONNEC. 

SCOPE 

CONNEC- 
TIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE Of ADJUST. 

MENT AND OUTPUT 

INDICATION CONNEC- 
TUONS 

FREQUENCY 
CONNEC- 

TUONS 
FREQ. 

TIONS 

RF AMPLIFIER AND MIXER ALIGNMENT 

Connect as 
shown in 
Fig. 11. 

209.73 MC. 
Sound Carrier 
205.25 MC. 

Picture Carri- 
er Marker. 

Connect as 
shown in Fig. 
11 a n d set 
controls for 
sweep width 
of 10 Mc. on 
t e I e v i - 
sion channel 
specified in 
the next col- 
umn. 

CHANNEL 
#12 Not used. 

Connect as 
shown in 
Fig. 12. 

tor to # 12. 
#16 

Mixer Grid, 
(See Fig. 18) 

.17, 

RF Amp. 
Plate. 

(See Fig. 18) 

# 18 
RF Amp, 
Grid, 

(See Fig. 18) 

Adjust these trimmers to obtain proper-
ly shaped RF band pass characteristic as 
shown in Fig. 15. Use Mixer Grid trim-
mer #16; and RF Amplifier Plate trimmer 
#17 to obtain correct amplitude of char-
octeristic in vicinity of picture and sound 
carrier markers. Then adjust RF Amp. 
Grid trimmer #18 to equalize overa ll 
amplitude. Repeat adjustment of trim-

s correct response has 
been obtainebeds.ure mers to 

IMPORTANT: When adjusting trimmers 
#16, 17 and 18 it will be noted that the 
band pass characteristic can be broad. 
ened by sacrificing amplitude. It is un-
desirable to overly broaden the curve as 
that would result in a loss of sensitivity. 

IMPORTANT: 
Keep output of 
standard signal 
generator at a level 
that prov id es° 
readable marker 
but does not distort 
the curve that is be- 
ing observed on the 
scope. 

Some as 
above. 

The bandpass 
charoc- 
teristic for 
each of the 
succes. 
sive channels 
should now 
be observed 
individ- 
ually. For fre- 
quency setting 
of marker sig- 
nals see table 
in Fig. 14. 

Same as 
above. 

Set sweep 
gener- 
ator to 
c h a n - 
nel f r a - 
q u e n • 
cies being 
observed, 

-.-

Not used. Same as 
above, 

Set channel selector 
to channel being 
observed. 

The RF band pass characteristic of the other television 
channels should now be checked without disturbing the 
settings of trimmers #16, 17 and 18. Adjust the RF 
sweep generator and marker generator for operation on 
the other television channels, observing position of both 
the sound carrier and picture ca rrier markers. Band pass 
characteristic of these channels should conform close to 

the RF response curve in Fig. 15. If necessary, a corn-
promise may be obtained to compensate for large voria-
tions in channel response by returning to channel #12 
and making slight changes in the settings of trimmers 
#16, 17 and 18. 

OSCILLATOR 
1. IMPORTANT: Before undertaking oscillator alignment be 

circuits are correctly aligned for band pbss characteristic illustrated 
in IF alignment procedure. 

2. During oscillator alignment, it is necessary to set the Fine 

control so that the tooth on the fiber fine tuning cam points downward 

(correc position for this control is shown in Fig. 17). 

ALIGNMENT 

sure IF 3. During this step and thru-out all succeeding steps it is necessary to: 

keep output of sweep generator at a level that does not allow reading 
on VTVM to exceed one volt. 

Tuning 4. Keep output of standard signal generator at a level that provides o 
readable marker but does not distort the curve that is being observed 

on the 'scope. 

Connect as 
shown in 
Fig. 11. 

209.75 MC. 
Sound Carrier 

Marker. 

205.25 MC. 
Picture Card- 
er Marker. 

Conn•ct as 
shown in Fig. 
11 and set 
controls for 
sweep width 
of 10 Mc. on 
t • I • y i - 
sion channel 
specifi•d in 
the next col- 
umn. 

CHANNEL 
#12 

Connect os 
s hown in 
Fig. 13. 

Connect as 
shown in 
Fig. 13. 

Set Channel 
Selector to 

#12 

Be sure that gener. 
ator's output does 
net exceed „Dag. 

specified in instruc-
tions #3 and 4 
above. 

Using a non-metallic screwdriver to adjust channel #12 
oscillator slug (accessible thru hole on front of RF 
Tuner Unit-see Fig. 17) shift response curve so that 
picture carrier marker is located at the position indicated 
in Fig. 16. 

Position of sound carrier marker should appear as in. 
dicated in Fig. 16. 

Some as 
above. 

The bandpass 
charac-
teristic for 
each of the 
s li e C • If - 
sive channels 
should now 
be observed 
indIvid- 
ually. For frie- 
quency setting 
of marker 
nets see table sig-
in Fig. 14. 

Same as 
above. 

Set sweep 
g • n • r - 
ator to 
c h a n - 
nel fr  . - 
q u • n - 
cies being 
observed. 

Same as 
above. 

Same as to 
obey., 

Set channel selector 
channel being 

observed, 

Adjust the RF sweep generator and marker generator 
for operation on the other television channels. After set. 
Sing Channel Selector to corresponding channel, adjust 
oscil!ator slug thru hole on front of RF Tuner Unit (see 
Fig. 17). This permits response curve to be shifted so 
that picture and sound carrier markers will appear at 
the position indicated in Fig. 16. 

NOTE: Make sure that cam on fine tuning control shaft 
remains properly positioned during this step (tooth on 
the cam pointing downward-see Fig. 17). 

If an oscillator 
the Channel 

Spring aside. 

slug "fol s into" its coi form dur ng adjustment remove the slug move toward the end so that its threads will be engaged by the 

Coil from the turret assembly and lift the Slug Retaining Slug Retaining Spring when that spring is returned to its normal position. 
By tapping the coil form it should be possible to make 

If an unsatisfactory overall response is obtained for a particular shown in Fig. 15, then, ( 1) attempt to obtain a better compromise for RF 

channel, observe RF Amp. and Mixer response curve for that channel, response on all channels by realigning RF Amp. and Mixer circuits, or (2) 

If characteristic does not conform reasonably well within the typical curve try replacing Antenna, RF and Oscillator coils for the particular channels. 

CHANNEL 

NUMBER 
PICTURE CARRIER 

MARKER FREQ. 
SOUND CARRIER 
MARKER FREQ. 

13 211.25 MC. 215.75 MC. 

  12 205.25 MC. 
- 

209.75 MC. 

199.25 MC. 
- - 

203.75 MC. 11 

10 193.25 MC. 197.75 MC. 

9 187.25 MC. 191.75 MC. 

8 181.25 MC. 185.75 MC. 

7 175.25 MC. 179.75 MC. 

6 83.25 MC. 87.75 MC. 

5 77.25 MC. 81.75 MC. 

4 67.25 MC. 71.75 MC. 

3 61.25 MC. 65.75 MC. 

2 55.25 MC. 59.75 MC. 

FIG. 14 

PLACE 1000 MmFD 

CONDENSER ACROSS 

'SCOPE TERMINALS 

AS AN R.F. FILTER 

GROUND TO 
RECEIVER 
CHASSIS 

USE 10.000 OHM 
ISOLATING RESISTOR 
IN SERIES WITH METER 

AND OSCILLOSCOPE PROBES 

39 41 241 
•JedC 

43 

GROUND TO 
RECEIVER 
CHASSIS 

44 
12BY7 

VIDEO AMP. 

46A 
oo.r. 

CONTRAST 

FIG. 13 
VTVM and Oscilloscope Connections 

for Oscillator Alignment 

FINE TUNING SHAFT 

CHANNEL SELECTOR SHAFT 

FINE TUNING CAM 
This cam must be set 
to position shown when 

adiustint osallator slut. 

, 
CONV UERTER 

TRIMMER .10,• 

• MI , 
URI 

PRreLMOR. 
TRImMER L 

FIG. 15 

EACH DIVISION = IMC. 
1 I I 1 e 

20-

40- SOUND 
MARKER 

60- 

80- 

10S0-- 

SOX 

PICTURE 
MARKER 

TYPICAL OVERALL 
RESPONSE CURVE 

FIG. 16 

MIXER GRID TRIMMER 

OSCILLATOR COIL TUNING 
SLUG FOR CHANNEL IN USE: 

Sluts for coils of other channels 

become accessible thru 
same opening as Channel 
Selectodand Tuner Turret) 
is rotated. 

FIG. 17 
Front View of 

VHF RF Tuner Unit 

VIII' CONVERTER 

Pl•Te COIL 

vmr R r MAP 
(LAIE TRIMMER 

R RIAR 
ORIDTamlbeR 

FIG. 18 
Trimmer Location of 

VHF RF Tuner 
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V.H.F.-U.H.F. TUNER SERVICING PROCEDURE 

The tuning mechanism of this receiver comprises two R.F. tuning units-a 
13-position V.H.F. tuner which covers the 12 V.H.F. channels and a con-
tinuous type U.H.F. tuner which covers all of the U.H.F. television channels. 

When it is necessary to remove the tuning units for service, it can be ac-

complished by following the procedure given in the following paragraphs. 
For simplicity, there is a separate removal procedure for each of the 
tuners. 

Instructions for replacing the U.H.F. tuning belt and the dial drive cord are 

also given below. 

REMOVING U.H.F. TUNER 
(Numbers which appear after parts mentioned in 
text refer to parts shown in illustration above.) 

1. Disconnect leads marked S, R and T on "Bottom View of Chassis Show-
ing Connections of R.F. Tuners." Also disconnect 300-ohm twin- lead 
to U.H.F. Tuner ( 4) at V.H.F. Selector Switch ( 17); terminals S3 and S12. 

2. Remove Bracket and Triangular Shaped Guard (7) shielding U.H.F. 
Tuning Gear (5). 

3. Turn fine tuning knob until U.H.F. tuner shaft is fully counter-clockwise, 
then loosen two set screws and slide U.H.F. Dial Drive Pulley (6) off 
of shaft. (To avoid the necessity of restringing U.H.F. &al drive cord, 

hold Drive Pulley (6) so that cord does not slip off and clamp cord 
tightly around pulley by wrapping "scotch" tape around the two 
strands of cord as near as possible to the pulley. Also clamp cord 
around Dial Pulley and Shaft ( 12) in this manner.) 

4. Remove the two U.H.F. Tuner Mounting Screws (2) and a third screw 

(not shown in illustration) located underneath chassis on Mounting 
Bracket ( 1). 

5. Loosen the two set screws on U.H.F. Tuning Gear (5) and free tuner 
from mounting by pulling away from bottom of chassis. Tuner may 
now be completely removed by sliding it toward rear of chassis, thus 
disengaging unit from Gear (5) and Pulley Brackets ( 10). 

If tuner is returned to factory for repair it must be shipped with all parts 
removed as indicated above. 

REMOVING V.H.F. TUNER 
(Numbers which appear after parts mentioned in 
text refer to parts shown in illustration above.) 

1. Remove U.H.F. tuner as described above. 

2. Disconnect leads marked M, N, P, Q and U on "Bottom View of Chas-

sis Showing Connections of R.F. Tuners." Also disconnect the two 
white and yellow leads from the tuner to the V.H.F. Selector Switch 

(17); at terminals 58 and 517. 

3. Rotate Channel. Selector knob until V.H.F. Selector Switch Actuator 
Cam is completely disengaged from Switch ( 17) and remove the two 

switch mounting stiews. 

4. Remove channel Selector knob, Fine Tuning knob and U.H.F. Dial 
fions their shafts by pulling them forntmird 

5. Remove Fiber Bracket (11) which supports tuner operating shafts. 
Also remove fiber dial lite shield which is fastened by one of the 
fiber bracket mounting screws. 

6. Remove the four Tuner Mounting Screws ( 15) and lift V.H.F. tuner 
(16) from chassis. 

7. Remove Clip ( 13) which retains U.H.F. Dial Shaft and Pulley ( 12) 
and slide shaft and pulley off of inner shaft. 

8. Remove U.H.F. Tuning Belt (9) from pulleys. 

9. Loosen two set screws and remove U.H.F. Tuning Pulley ( 14). 

10. Remove U.H.F. Tuning Pulley and Bracket Assembly ( 10). 

11. Remove Front Mounting Bracket (3) and Rear Mounting Bracket ( 1). 

12. Loosen set screw and remove V.H.F. Selector Switch Actuator Cam 
mounted on rear of turret shaft. 

If tuner is returned to factory for repair it must be shipped with all parts 
removed as indicated above. 

REINSTALLING TUNERS 
The reinstallation of the tuner can be made in the reverse order given in 
the removal procedure, observing the following precautions. 

1. Remount V.H.F. Tuner ( 16) in mounting holes that place tuner as far 
back on chassis as possible. 

2. Position coaxial cable lead so that it completely clears the V.H.F. 
Selector Switch Actuator Cam. 

3. When reinstalling U.H.F. Dial Drive Pulley (6), turn U.H.F. tuning 
shaft to its extreme counter-clockwise position and turn Drive Pulley 
(6) until the opening in its rim is as shown in lower illustration before 
tightening pulley set screws. 

4. When removing "scotch" tape from U.H.F. dial drive cord, 
pulleys so that cord is sufficiently taut to prevent it from 
of pulleys. 

5. Before replacing U.H.F. dial, be sure that "Fine Tuning" shaft 
is in a fully counter-clockwise position or until U.H.F. dial shaft is 

í fully clockwise. Place U.H.F. dial on its shaft so that the number 83 \s,....1("\,..../  
is in top center position. 

hold drive 
sliding off 

SYNCROGUIDE TRANSFORMER ALIGNMENT 
(Chassis that do not ineude series "E" change) 

Alignment of the Syncroguide transformer, circuit diagram # 128, which 
is used in the Horizontal Oscillator circuit on those receivers that do not 
include the letter " E" in the series designation at the rear of the chassis, 
can be accomplished by utilizing the procedure outlined below. To per-
form this alignment, it will be necessary to use an oscilloscope, preferably 
one that has a 2 megacycle response and a low input capacity probe-

under 100 mmfd. to ground. 

1. Set the "Top Slug" and "Bottom Slug" of the Syncroguide trans-
former to their maximum counter-clockwise positions. 

2. Short together terminals C and D of the Syncroguide transformer. 

3. Set "Horizontal Range" control, located on rear of chassis pan, to 
its maximum clockwise position. 

4. Set " Horizontal Hold" control, located at front of chassis to its 
maximum counter-clockwise position. 

5. Turn on receiver and tune in any local TV channel. 

6. Adjust "Top Slug" clockwise until picture just locks in horizontally. 

7. Remove short from terminals C and D. If picture does not hold sync 
when short is removed, adjust "Bottom Slug" clockwise until picture 
locks in. 

8. Connect 'scope to terminal C of Syncroguide transformer and adjust 
sweep rate of 'scope until two cycles of oscillogram remain stationary. 
Turn "Bottom Slug" clockwise until wave form peaks are equal in 
height as shown in Fig. 1. 

REPLACING U.H.F. DIAL DRIVE CORD 
As it is necessary to remove drive cord when replacing U.H.F. Tuning Belt 
(9), the belt should be replaced at this time if it is worn. The method of 
accomplishing this is given in a separate procedure outlined below. 

1. Remove Bracket and Triangular Shaped Guard (7). 

2. Turn U.H.F. tuner shaft fully counter-clockwise and if necessary 
loosen set screws and turn Drive Pulleys (6) and ( 12) until opening 
in their rims are located as shown in lower illustration. 

3. String drive cord by placing ring at end of cord over tongue of Drive 
Pulley (6) and winding cord around pulleys as shown in lower illus-
tration. 

4. Replace U.H.F. dial by following procedure given in paragraph 5 in 
section entitled " Reinstalling Tuners." 

REPLACING U.H.F. TUNING BELT 
1. Follow steps 2 and 3 in procedure entitled " Removing U.H.F. Tuner" 

and step 4 in procedure entitled "Removing V.H.F. Tuner." 

2. Remove old Tuning Belt (9) by pulling it over Drive Pulleys (6) and 
(12) and through shaft opening on front of chassis. 

3. Install new belt by using reverse of procedure given in step 2 above. 

4. Replace Drive Pulley (6) following procedure given in paragraphs 3, 
4 and 5 in section " Reinstalling Tuners." 

521338 
CLIP 

521241 
PULLEY & GEAR 

521284 521716 
BELT GEAR 

170761 
SET SCREW 
521714 521715 
PULLEY PULLEY 

521361 117057 
CLIP IAL CORD 

170761 
SET SCREW 

521245 161384 
U.H.F. DIAL SPRING 
SHAFT 
PULLEY 

FINE TUNING 

ON ‘ F SHAFTTUNER 

fr CHANNEL 
SELECTOR 
SHAFT 

ON VHF TUNER 

DIAL DRIVE CORD ARRANGEMENT 

119087 
RING 

CORRECT 
Fig. 1 

INCORRECT 
Fig. 2 

IMPORTANT: The first peak of the wave form should never be higher 
than the second peak nor should the first peak be lower than the second 
peak by more than 3%. Also when adjusting the "Bottom Slug," the 
picture must be in sync, therefore it may be necessary to turn the " Hori-
zontal Hold" control clockwise when performing this step. After this 
adjustment has been completed, disconnect 'scope from receiver. 

9. Set "Horizontal Hold" control counter-clockwise and adjust "Top 
Slug" until picture is locked in and does not lose sync when 
switching "Chonnel Selector" knob. Then, turn "Top Slug" slowly 
counter-clockwise untl picture is just ready to lose sync as shown 
in Fig. 4. 

10 Horizontal holding action of receiver should now be as follows: 

a. When "Horizontal Hold" control is at its maximum counter-clock-
wise position and "Channel Selector" knob is switched, picture 
may appear as shown in Fig. 4 or be out of sync. 

b. When "Horizontal Hold" control is at its maximum clockwise posi-
tion, picture may lose sync when switching "Channel Selector" 
knob. 

c. When "Horizontal Held" control is in the center or near the 
center of its range, picture remains ?table when switching "Channel 

Selector" knob. 

11. If the foregoing steps fail to correct for loss of horizontal holding 
action under normal receiver operation, be sure that condenser 130 
(.01 mfd.) connected across terminals C and D of the Syncroguide 

transformer is part 512311, tubular, .01 mfd., 400 V. Do not use 
a substitute part. 

INCORRECT 
Fig. 3 

( 
Fig. 4 

SYNCROGUIDE TRANSFORMER ALIGNMENT 
(Series "E" type chassis) 

Alignment of the Syncroguide transformer, circuit diagram #128, which 
is used in the Horizontal Oscillator circuit can be accomplished by utiliz-
ing the procedure outlined below. To perform this alignment, it will be 
necessary to use an oscilloscope, preferably one that has a 2 megacycle 

response and a low input capacity probe-under 100 mmfd. to ground. 

1. Set the "Top Slug" and "Bottom Slug" of the Syncroguide trans-
former to their maximum counter-clockwise positions. 

2. Short together terminals C and D of the Syncroguide transformer. 

3. Adjust "Horizontal Drive" control, located on rear of chassis pan 
one-half turn out from its maximum clockwise position. 

4. Set "Horizontal Hold" control, located at front of chassis, to its 
maximum clockwise position. 

5. Turn on receiver and tune in any local TV channel. 

6. Adjust "Top Slug" clockwise until picture just locks in horizontally. 

7. Remove short from terminals C and D. If picture does not hold sync 
when short is removed, adjust "Bottom Slug" clockwise until picture 
locks in. 

8. Connect 'scope to terminal C of -Syncroguide transformer and adjust 
sweep rate of 'scope until two cycles of oscillogram remain sta-

tionary. Turn "Bottom Slug" clockwise until wave form peaks are 
equal in height as shown in Fig. 1. 

IMPORTANT: The first peak of the wave form should never be higher 
than the second peak nor should the first peak be lower than the second 
peak by more than 3%. Also, when adjusting the "Bottom Slug," the 
picture must be in sync, therefore, if may be necessary to turn the 
"Horizontal Hold" control counter-clockwise when performing this step. 
After this adjustment has been completed, disconnect 'scope from receiver. 

9. Set "Horizontal Hold" control counter-clockwise and adjust "Top 
Slug" until picture is locked in and does not lose sync when switch-
ing "Channel Selector" knob. Then, turn "Top Slug" slowly counter-
clockwise until picture is just ready to lose sync as shown in Fig. 4. 

10. Horizontal Holding action of receiver should now be as follows: 

a. When "Horizontal Hold" control is at its maximum counter-
clockwise position and "Channel Selector" knob is switched, 
picture may appear as shown in Fig. 4 or be out of sync. 

b. When "Horizontal Hold" control is at its maximum clockwise posi-
tion, picture may lose sync when switching "Channel Selector" 
knob. 

c. When "Horizontal Hold" control is in the center or near thy. 
center of its range, picture remains stable when switching "Chan-
nel Selector" knob. 
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MODELS 45TV13-43-9038A Cambridge. 45TV13-43-9081A Kenwood 

PRODUCTION CHANGES 
The following tabulation furnishes complete details on changes which occurred during receiver 
production. The receivers incorporating these changes are identified by coding stamped on rear 
surface of chassis. The coding consists of one or more letters following the word SERIES, as 
SERIES B, SERIES AC, etc., and corresponds to similarly lettered changes shown below. Chassis 
incorporate only that change indicated by letter designation; i.e., chassis stamped "SERIES BE" 
does not include changes "A" or ''C" or "D". 

The circuit shown on this page applies 
to "SERIES ABCDEFGHJK" chassis 

A letter following the component circuit diagram number thus-20I A , indicates that this 
particular item was affected by a circuit change. The letter corresponds to the series code letter 
listed in the production change column, from which complete change information can be 
obtained. 

LETTER 
DESIGNATION 

DESCRIPTION OF CHANGE 

UNCODED INITIAL PRODUCTION 

"A" 

1,3 

6C86 
Id I f AMP 

013 

6AU8 
SOUND I I' AMP 

MIER 

CI3 

The following changes were incorporated to provide for the use of an 
alternate type of I. F. system. 
1. The voltage supply of the various elements of tube VI ( 1st I.F. Amp.) 

and V2 (2nd I.F. Amp.) and V13 (Sound I.F. Amp- Limiter) as well as 
components to these elements were changed. The circuit, for tubes V1, 
V2, V3, and V13 for chassis that do not incorporate the letter "A" is 
shown below: 

VI 

6C86 
isi I 1 AMP 

CI! 

T5 

- 

RIO 
• •On. 

6 

6CB6 
bid I AMP 

IIBOI The following changes were incorporated to improve interlace and vertical 
hold action. 
1. Change condenser 71 in plate circuit of tube V7B ( Vert. Blocking Osc.) 

from 5000 Mmfd. to .03 Mfd. 
2. Change r«isistor 186 in grid circuit of tube V7B ( Vert. Blocking Osc.) 

from 1.5 Meg. to 1.2 Meg. 

The following change was incorporated to reduce current drain. 
1. Omit resistor 208 (7500 Ohms) connected between the 120 volt supply 

and the 270 volt supply. 
This change should only be undertaken when the letter "A" is incorporated 
in series designation at rear of chassis. 

//CIO 

III The following change was incorporated to prevent regeneration in I.F. 
system. 
1. Add trap coil 241 ( Part 522020) between the grid of tube V4 (Video 

Amp.) and perking coil 41. 

PIE The following changes were incorporated to extend the useful range of the 
Horizontal Hold control. 
1. Change Horizontal Range 108-A control in the grid circuit of V8A ( Hori-

zontal A.F.C.) from a variable condenser ( 10-160 Mmfd.) to a fixed con-
denser 218 (47 Mmfd.). 

2. Change resistor 113 in grid circuit of tube V8A (Horizontal A.F.C.) from 
150,000 Ohms to 220,000 Ohms. 

3. Change resistor 114 in grid circuit of tube V8A (Horizontal A.F.C.) from 
330,000 Ohms to 1 Meg. 

4. Add resistor 212 ( 150,000 Ohms) from the junction of condenser 109 (47 
Mmfd.) and resistor 114 ( I Meg.) to chassis ground. 

5. Remove resistor 133 ( 10,000 Ohms) in grid circuit of tube V9 (Horizontal 
Scanning Output) and replace with condenser 133 (270 Mmfd.). 

6. Change resistor 97 in grid circuit of tube V6 (Gated Sync. Separator) from 
820,000 Ohms to 1.5 Meg. 

7. Change resistor 106 from 10,000 Ohms to 4700 Ohms and odd resistor 
105 (4700 Ohms) in series with resistor 106 and plate of tube V7A. 
Resistor 182 ( 18,000 Ohms) remains connected to the plate of tube 
V7A-12AU7 while condenser 107 ( 100 Mmfd.) is reconnected to the 
¡unction of resistors 105 and 106. • 

In addition to the above changes the Syncroguide transformer must be re-
adjusted in accordance with the procedure (for o Series "E" chassis) given 
in the service data section of the manual. 
The following changes were incorporated to improve the blanking during 
horizontal retrace interval. 
1. Add resistor 213 ( 150,000 Ohms) between cathode of tube V9 ( Horizontal 

Scanning Output) and the grid circuit of tube V17 ( Picture Tube). 
2. Add resistor 214 (1 Meg.) between pin 1 of the horizontal output trans-

former and grid circuit of tube V17 ( Picture Tube). 
3. Add resistor 215 ( 56,000 Ohms) from the junction of resistors 213 and 214 

to chassis ground. 
4. Add condenser 216 ( 100 Mmfd.) from the ¡unction of resistors 213 and 214 

to the grid of tube V17 ( Picture Tube). 
The following change was incorporated to reduce illumination of picture tube 
with minimum setting of the Brightness Control. 
1. Change resistor 68 in the brightness circuit from 470,000 Ohms to 330,000 

Ohms. 

"F" The following change was incorporated to minimize frequency drift in the 
syncroguide circuit. 
1. Change condenser 130 from a .01 Mfd. to a .01 Mfd. (Special charac-

teristic) part 512311 only. 

The following changes were incorpor-
ated to improve the useful range of 
the Contrast control. 
1. Change connection of Brightness 

control 67A associated circuit from 
cathode of tube V17 ( Picture tube) 
to grid of the same tube. The 
Brightness circuit for chassis, that 
do not incorporate the letter -"G" 
is shown at the right: 

2. Add resistor 219 (470,000 Ohms) 
in parallel with condenser 62 (.1 
Mfd.) located in cathode circuit 
of tube V17 ( Picture tube). 

3. Change resistor 70 in plate circuit 
of tube V78 ( Vert. Blocking Osc.) from 100,000 Ohms to 47,000 Ohms 
and odd condenser 210 (. 1 Mfd.) in series with resistor 70. Connect 
other end of condenser 210 to the junction of condenser 190 (.047 Mfd.) 
and resistor 191 (8200 Ohms). 

III 

,,H ,, 
The following changes were incorporated to improve the video response. 
1. Change peaking coil 51 in plate circuit of tube V4 (Video Amp.) from 

part 520984 to 520689. 
2. Change resistor 52 in parallel with peaking coil 51 from 15,000 Ohms 

to 12,000 Ohms. 

3. Change peaking coil 53 in plate circuit of tube V4 (Video Amp.) from 
part 520986 to part 509342. 

4. Change resistor 54 in plate circuit of tube V4 (Video Amp.) from 3900 
Ohms to 2200 Ohms. 

5. Change resistor 55 in plate circuit of tube V4 ( Video Amp.) from 1500 
Ohms to 1800 Ohms. 

The following change was incorporated to maintain proper focus for the 
normal ronge of the brightness control. 
1. Change resistor 68 in brightness circuit from 100,000 Ohms to 220,000 

Ohms. 

,,K ., The following change was incorporated to permit the use of the I.F. system 
in various type chassis. 
1. Add condenser 240 (680 Mmfd.) between the grid of tube V1 ( 1st I.F. 

Amp.) and I.F. transformer 9. 
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PARTS LIST 

Notice: Some parts listed below have special characteristics. Do not use substitutes for replacement purposes. 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

CONDENSERS 

C 1 513447 Condenser-ceramic 9 Mmfd. -1.-10% 500v. 
C 2   513038 Condenser-ceramic 1500 Mmfd. ±-10% 400v. 
C 3  513038 Condenser-ceramic 1500 Mmfd. * 10% 400v. 
C 4 513037 Condenser-ceramic 470 Mmfd. .-±10% 400v. 
C 513038 Condenser-ceramic 1500 Mmfd. -±-10% 400v. 
C 6  513037 Condenser-ceramic 470 Mmfd. ±-10% 400v. 
C 7  513038 Condenser-ceramic 1500 Mmfd. -±-10% 400v. 
C 8  513448 Condenser-ceramic 12 Mmfd. ± 5% 500v. 
C 9  513449 Condenser-ceramic 5 Mmfd. 500v. 
C 10  513038 Condenser ceramic 1500 Mmfd. ±-10% 400v. 
C 11  513038 Condenser-ceramic 1500 Mmfd. ± 10% 400v. 
C 12  513037 Condenser-ceramic 470 Mmfd. ±10% 400v. 
C 13  513038 Condenser-ceramic 1500 Mmfd. 400v. 
C 14  513037 Condenser-ceramic 470 Mmfd. ± 10% 400v. 
C 15  513038 Condenser-ceramic 1500 Mmfd. ±-10% 400v. 
C 16  513443 Condenser-ceramic 8 Mmfd. *-10% 500v. 

(The above condensers were used when 
letter "A" is not included in series desig-
nations at rear of chassis.) 

Condenser-ceramic 1500 Mmfd. 400 volt  
Condenser-ceramic 1500 Mmfd. 400 volt 
Condenser-ceramic 1500 Mmfd. 400 volt 

5  Condenser-ceramic 5000 Mmfd. 450 volt 
6  Condenser-ceramic 5000 Mmfd. 450 volt 

Condenser-ceramic 8.2 Mmfd. 400 
volt (Temperature compensating)  

Condenser--ceramic 1500 Mmfd. 400 volt 
Condenser-ceramic 470 Mmfd. 400 volt  
Condenser-ceramic 470 Mmfd. 400 volt  
Condenser-ceramic 1500 Mmfd. 400 volt 
Condenser-ceramic 12 Mmfd. -±5% 500 volt 

(Temperature compensating)   
Condenser-ceramic 5 Mmfd. 500 volt 

(Temperature compensating)   
Condenser-ceramic 1500 Mmfd. 400 volt  
Condenser-ceramic 470 Mmfd. 400 volt  

34   Condenser-ceramic 1500 Mmfd. 400 volt  
35  Condenser-ceramic 680 Mmfd. 400 volt  
38  Condenser-ceramic 4 Mmfd. 500 volt 

(Temperature compensating)   
(The above condensers were used when 
letter "A" is included in series designation 
at rear of chassis.) 

40.   513432 Condenser-ceramic 5 Mmfd. ±-10% 500 volt 
(Temperature compensating)   

45 513013 Condenser-ceramic 5000 Mmfd. 450 volt 
47 512238 Condenser-.22 Mfd. 200 volt  
50 ... 513438 Condenser-ceramic 47 Mmfd. -±5% 500 v  

(Temperature compensating)   
38  512239 Condenser-.47 Mfd. 200 volt  
61   513032 Condenser-ceramic 220 Mmfd. 1000 volt.... 
62 512216 Condenser-. 1 Mfd. 200 volt  
65 512235 Condenser-. 047 Mfd. 200 volt   

512210 Condenser-.03 Mfd. 200 volt ( used when let-
ter " B" is included in series designation at 

71  rear of chassis) 
513013 Condenser-ceramic 5000 Mmfd. 450 volt ( used 

when letter " B" is not included in series 
designation at rear of chassis)  

77  513013 Condenser-ceramic 5000 Mmfd. 430 volt. 
79   513013 Condenser-ceramic 5000 Mmfd. 450 volt.... 
81   513013 Condenser-ceramic 5000 Mmfd. 4.50 volt. 
82   513013 Condenser-ceramic 5000 Mmfd. 450 volt. 
85-A,B,C 508072 Condenser--electrolytic 

A-40 Mfd. 430 volt 
B-40 Mfd. 450 volt   
C-40 Mfd. 450 volt 

89  160095 Condenser-electrolytic -40 Mfd. 300 volt  
90.A,B. 509002 Condenser-electrolytic 

A-80 Mfd. 250 volt k 
B-100 Mfd. 50 volt   

91  504719 Condenser-electrolytic 4 Mfd. 450 volt  
95  512235 Condenser-.047 Mfd. 200 volt  
98  512239 Condenser-.47 Mfd. 200 volt  
103  512205 Condenser-. 01 Mfd. 400 volt  
107  512502 Condenser-mica 100 Mmfd. -1710% 500 volt 

508071 Condenser-trimmer 10-160 Mmfd. ( Horizontal 
Drive) ( used when letter " E" is included 
in series designation at rear of chassis)  

108 520991 Condenser-trimmer assembly 
A-10-160 Mmfd. ( Horizontal Range) 
B-10-160 Mmfd. ( Horizontal Drive)   
(used when letter " E" is not included In 
series designation at rear of chassis) 

109 513030 Condenser-ceramic 47 Mmfd Inno volt 
110  512232 Condenser-.0022 Mfd. 400 volt  
115  512235 Condenser-.047 Mfd. 200 volt  

1 

2  513038 
3  513038 
4  513038 

513013 
513013 

10  513455 

11  513038 
14  513037 
18  513037 
19  513038 
20  513448 

24  513449 

28  513038 
30  513037 

.• 513038 
513044 
513454 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

CONDENSERS-Continued 

119  512239 Condenser-.47 Mfd. 200 volt  
121  512236 Condenser-.047 Mfd. 400 volt  
122  512233 Condenser-.022 Mfd. 400 volt 
127  513427 Condenser-ceramic 200 Mmfd. ±.2% 

(Temperature compensating)   

130. 512311 Condenser-. 01 Mfd. 400 volt (Special char-
acteristic) Do not use substitute...  

131  512547 
132  513009 
133  513006 

135  512238 
137  512218 
141  512237 
142  512234 
144  520990 
147  512235 
150  513027 
152  513001 
155  513013 
156  313013 
158-A  509706 

Condenser-mica 820 Mmfd. -±5% 500 volt 
Condenser-ceramic 1000 Mmfd. 500 volt. 
Condenser-ceramic 270 Mmfd. 500 volt ( used 
when letter " E" is included in sears des-
ignation at rear of chassis)   

Condenser-.22 Mfd. 200 volt   
Condenser-. 1 Mfd 600 volt  
Condenser-.047 Mfd. 600 volt  
Condenser--.022 Mfd. 600 volt  
Condenser-ceramic 500 Mmfd. 20,000 volt  
Condenser-.047 Mfd. 200 volt  
Condenser-ceramic 56 Mmfd. +10% 1500 v  
Condenser ceramic 2.2 Mmfd. 500 volt  
Condenser-ceramic 5000 Mmfd. 450 volt 
Condenser-ceramic 5000 Mmfd. 450 volt  
Condenser-ceramic 10 Mmfd. (part of 

sound discriminator)   
158-11  509706 Condenser-ceramic 95 Mmfd. (port of 

sound discriminator)   
160  513010 Condenser-ceramic 1500 Mmfd. 3.50 volt.... 
162  513013 Condenser-ceramic 5000 Mmfd. 450 volt 
165  513013 Condenser-ceramic 5000 Mmfd. 450 volt.... 
166  512235 Condenser-.047 Mfd. 200 volt  
167  513013 Condenser-ceramic 5000 Mmfd. 450 volt.. 
170  505174 Condenser electrolytic 10 Mfd. 150 volt  
171  313010 Condenser-ceramic 1500 Mmfd. 350 volt  
173  513006 Condenser-ceramic 270 Mmfd. 500 volt  
174   512205 Condenser-. 01 Mfd. 400 volt  
175  512204 Condenser-.01 Mfd. 200 volt  
179  513013 Cond -ceramic 5000 Mmfd. 450 volt 
183-A  508062 Condenser-ceramic . 01 Mfd. 450 volt 

(part of Integrator Unit)  
183-C  508062 Condenser-ceramic 2000 Mmfd. 450 volt 

(part of Integrator Unit)  
183-E  508062 Condenser-ceramic 5000 Mmfd. 450 volt 

(part of Integrator Unit)  
183-G  508062 Condenser-ceramic 5000 Mmfd. 430 volt 

(part of Integrator Unit)  
185   512533 Condenser-mica 4700 Mmfd. -±-5% 1000 v. 
190  512236 Condenser-.047 Mfd. 400 volt  
192  504719 Condenser-electrolytic 4 Mfd. 450 volt  
194  512218 Condenser-. 1 Mfd. 600 vo:t  
206  513013 Condenser-ceramic 5000 Mmfd. 450 volt 
210  512216 Condenser-. 1 Mfd. 200 volt (used when 

letter "G" is included in series designa-
tion at rear of chassis)   

216  512502 Condenser-mica 100 Mmfd. 500 volt (used 
when letter " E" is included in series des-
ignation at rear of chassis)  

218  513030 Condenser-ceramic 47 Mmfd. 1000 volt 
(used when letter " E" is included in series 
designation at rear of chassis)  

240  513044 Condenser-ceramic 680 Mmfd. 400 volt 
(used when letter " K" is included in series 
designation at rear of chassis)  

404  509064 Condenser-trimmer 3-9 Mmfd  
406  513453 Condenser-ceramic 3 Mmfd. --1-.-10% 500 v. 

(Temperature compensating) 
408  513)33 Condenser--ceramic 1.5 Mmfd. 500 volt  
409  • Condenser ceramic 800 Mmfd. (Feed thru 

type) ( part of center shield)  
415  513041 Condenser-ceramic 1000 Mmfd. 500 volt  
417  509063 Condenser-trimmer 0.5-3 Mmfd........... .. ...... 
418  513040 Condenser-ceramic 68 Mmfd. 500 v. 
421  5134.50 Condenser-ceramic 5 Mmfd. -1.-.5% 500   
422  Condenser-fine tuning (3-5 Mmfd)  
423  520719 Condenser-ceramic 47 Mmfd. +10% 500 

volt ( Temperature compensating)  
426  513437 Condenser-ceramic 10 Mmfd. +10% 500 

volt (Temperature compensating)  
427  509063 Condenser-trimmer 0.5-3 Mmfd  
430  513041 Condenser-ceramic 1000 Mmfd. 500 volt 
432  513451 Condenser-ceramic 6.8 Mmfd. 1:5% 500 V. 
435  513009 Condenser-ceramic 1000 Mmfd. 500 volt 
436  513452 Condenser--ceramic 110 Mmfd. ±-5%  

•-this part is not supplied as a Service replacement item. 
L-This part is not supplied as a Service replacement item. Tuner to be returned to factory for repair. 

R 1 5;0151 Resistor-carbon 6800 Ohms ±-10% 1h watt 
R 2  510112 Resistor-carbon 47 Ohms ± 1 096 V2 watt 
R 3  510153 Resistor-carbon 8200 Ohms -±10% 1/2 watt 
R 4  510138 Resistor-carbon 1200 Ohms ±-10% 1/2 watt 
R 5  510142 Resistor-carbon 2200 Ohms ±-10% 1/2  watt 

510783 Resistor-carbon 24,000 Ohms r±5% 1/2 watt 
R 7  510154 Resistor-carbon 10,000 Ohms -±-10% 1/2 watt 
R 8  510112 Resistor-carbon 47 Ohms ±.-10% 1/2 watt 
R 9  510130 Resistor-carbon 470 Ohms -1.-10% 1/2  watt 
R 10  510153 Resistor-carbon 8200 Ohms ±10% 1/2  watt 
R 11  510114 Resistor-carbon 56 Ohms ±-10% Vz watt 
R 12  510130 Resistor-carbon 470 Ohms --1:10% 1/2  watt 

(The above resistors were used when let-
ter "A" is not included in series designa-
tion at rear of chassis.) 

7  510118 Resistor-carbon 100 Ohms 2-.10% 1/2  watt 
8  510348 Resistor-carbon 4700 Ohms -± 10% 2 watt 
12  510151 Resistor-carbon 6800 Ohms --1:10% 1/2  watt 
13  510112 Resistor-carbon 47 Ohms -±10% 1/2  watt 
15  510151 Resistor-carbon 6800 Ohms J-10% 1/2 watt 
17  510138 Resistor-carbon 1200 Ohms 2...710% 1/2 watt 
  510783 Resistor carbon 24,000 Ohms -±5% 1/2 watt 

510172 Resistor-carbon 100,000 Ohms J-10% V2 W. 
510151 Resistor-carbon 6800 Ohms ±-10% 1/2 watt 
510174 Resistor-carbon 120,000 Ohms -±. 10% V2 W. 
510112 Resistor-carbon 47 Ohms -±10% 1/2 watt. 

32  510153 Resistor-carbon 8200 Ohms ±-10% 1h watt 
33  510117 Resistor-carbon 82 Ohms -27. 1 0% V2 watt 
36  510130 Resistor-carbon 470 Ohms -± 10% 1/2  wott 

¡The above resistors were used when letter 
"A" is included in series designation at 
rear of chassis.) 

43  510150 Resistor-carbon 5600 Ohms -±-10% 1/2  watt 
44  510166 Resistor-carbon 47,000 Ohms -±-10% V2 W. 
48  510153 Resistor-carbon 8200 Ohms -±-10% 1/2  watt 

510723 Resistor-carbon 12,000 Ohms -±-5% 1/2 watt 
(used when letter "H" is included in series 

52  designation at rear of chassis)  
510744 Resistor-carbon 15,000 Ohms -±-5% V2 watt 

(used when letter "H" is not included in 
series designation at rear of chassis)  

510242 Resistor-carbon 2200 Ohms 410% 1 watt 
(used when letter "H" is included in series 

54  designation at rear of chassis)  
510247 Resistor-carbon 3900 Ohms ±-10% 1 watt 

(used when letter "H" is not included in 
series designation at rear of chassis)  

510141 Pesistor-carbon 1800 Ohms -.-10% 1/2 watt 
(used when letter " H" is included in series 
designation at rear of chassis)  

510139 Resistor-carbon 1500 Ohms -.L-10% 1/2  watt 
(used when letter "H" is not included in 
series designation at rear of chassis)  

56  510163 Resistor-carbon 33,000 Ohms ±-10% 1/2  w. 
57  510701 Resistor-carbon 3.3 Meg. ±-10% 1/2  watt.... 
59  510172 Resistor-carbon 100,000 Ohms -1-.10% 1/2 w. 
60  310172 Resistor-carbon 100,000 Ohms ±-10% 1/2  w. 
63  310137 Resistor-carbon 15,000 Ohms -±10% 1/2  w. 

(used when letter "G" is not included in 
series designation at rear of chassis)  

510186 Resistor-carbon 560,000 Ohms -±-10% 1/2 w  
(used when letter "G" is included in series 
designation at rear of chassis)  

510172 Resistor-carbon 100,000 Ohms -±-1096 V2 w  
(used when letter "G" is not included in 
series designation at rear of chassis)  

CONDENSERS-Continued 

437 Condenser-ceramic 800 Mmfd. (Feed thru 
type) (part of center shield)  

438 Condenser-ceramic 800 Mmfd. (Feed thru 
type) ( part of center shield)......-..........--

439  Condenser-ceramic 800 Mmfd. (Feed thru 
type) ( part of center shield)  

440  513041 Condenser-ceramic 1000 Mmfd. 500 volt 
442  Condenser-ceramic 800 Mmfd. (Feed thru 

type) ( part of center shield)  
443  ç 3041 Condenser-ceramic 1000 Mmfd. 500 volt 
503  Condenser-ceramic 1.0 Mmfd. -_L-10% 500 v. 
504  Condenser-ceramic 1.0 Mmfd. -1.-10% 500 v. 
506  Condenser-trimmer 0.8-6.5 Mmfd  
508  Condenser-ceramic 2.7 Mmfd. 500 v. 
510  Condenser-ceramic 0.25 Mmfd. -±10% 500 v. 
511  Condenser-ceramic 0.25 Mmfd. -±-10./0 500 v. 
512........' Condenser-ceramic 100 Mmfd. ±-10% 500 v. 
513  Condenser-ceramic 8.0 Mmfd. 500 y 
516  Condenser-trimmer 0.8-6.5 Mmfd  
518  Condenser-ceramic 2.5 Mmfd. ±10% 500 V. 
519  Condenser-ceramic 2.2 Mmfd. ±10% 500 v. 
522  Condenser-ceramic 0.68 Mmfd. ±10% 500 v. 
524  1 Condenser-trimmer 3-10 Mmfd  
529  Condenser-ceramic 6.0 Mmfd. 300 y  
530  Condenser-ceramic 68 Mmfd. 500 y  
532  Condenser-ceramic 68 Mmfd. 500 y  

RESISTORS 

21 
23  
g6  
27  
29  
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RESISTORS-Continued 

510178 Resistor-carbon 220,000 Ohms -±10% 1/2 w  
(used when letter "J" is included in series 
designation at rear of chassis)  

510172 Resistor-carbon 100,000 Ohms -±-10% 1/2  w  
(used when letter "G" is included in series 
designation at rear of chassis)  

68  510181 Resistor-carbon 330,000 Ohms + 10% V2 w. 
(used when letter "E" is included in series 
designation at rear of chassis)  

510184 Resistor-carbon 470,000 Ohms + 10% 1/2  w. 
(used when letters "E," "G" and "J" are 
not included in series designation at rear 
'of chassis)   

510167 Resistor-carbon 47,000 Ohms --t10% 1/2 w. 
(used when letter "G" is included in series 
designation at rear of chassis)  

70   510172 Resistor-carbon 100,000 Ohms ±10% 1/2 w. 
(used when letter "G" is not included in 
series designation at rear of chassis)  

77  510101 Resistor-carbon 10 Ohms ±-10% 1/2  w 
83  310172 Resistor-carbon 100,000 Ohms -±-10% 
84   510782 Resistor-wire wound 50 Ohms -J-10% 5 w. 
87  510741 Resistor-wire wound 600 Ohms ir10% 10 w. 
88  510779 Resistor-wire wound 400 Ohms -± 10% 10 w. 
92  510139 Resistor-carbon 1500 Ohms ±10% V2 watt 
93   510357 Resistor-carbon 15,000 Ohms ±10% 2 w. 
94  510159 Resistor-carbon 18,000 Ohms •-1.-10% V2 w. 
96   510193 Resistor-carbon 2.2 Meg. V2 watt  

510752 Resistor-carbon 1.5 Meg. ±- 1096 V2 watt 
(used when letter "E" is included in series 

1 510777 Resiston-carbon 1.2 Meg. *5% V2 watt 
designation at rear of chassis)  

(used when letter "E" is not included in 
series designation at rear of chassis)  

97  

99  510171 Resistor-carbon 82,000 Ohms -± 1096 1/2 w. 
100  510178 Resistor-carbon 220,000 Ohms ±10% V2 w. 
102  510160 Resistor-carbon 22,000 Ohms ±10% 1/2  w. 
104  510197 Resistor-carbon 10 Meg. 1/2  watt  

510148 Resistor-carbon 4700 Ohms -±-10% 1/2  w  
(used when letter "E" is included in sides 
designation at rear of chassis)  

510145 Resistor-carbon 3300 Ohms -±-10% 1/2  w  
(used when letter "E" is not included in 
series designation at rear of chassis)  

510148 Resistor-carbon 4700 Ohms ±-10% 1/2 w  
(used when letter "E" is included in series 
designation at rear of chassis)  

510254 Resistor-carbon 10,000 Ohms ±10% 1 w  
(used when letter " E" is not included in 
series designation at rear of chassis)  

111  510181 Resistor-carbon 330,000 Ohms + 10% 1/2  w. 
112  310189 Resistor-carbon 820,000 Ohms + 10% 1/2  w. 

310178 Resistor.-carbon 220,000 Ohms + 10% 1/2  w. 
(used when letter "Q" is included in series 

113 1 designation at rear of chassis)  
510175 Resistor-carbon 150,000 Ohms + 10% 1/2  w  

(used when letter "Q" is not included in 
series designation at rear of chassis)  

510190 Resistor-carbon 1 Meg. ±10% 1/2  w. (used 
when letter "Q" is included in series des-
ignation at rear of chassis)  

114  510181 Resistor-carbon 330,000 Ohms + 10% 1/2  w. 
(used when letter "Q" is not included in 

t. series designation at rear of chassis)  
116  510172 Resistor-carbon 100,000 Ohms ±10% 1/2  w. 

118..   510148 Resistor-carbon 4700 Ohms -±10% 1/2 wa tt 
120  

111221479   510281 Resistor-carbon 330,000 Ohms 74:10% 1 w 

510169 Resistor-carbon 68,000 Ohms ±-10% 1/2 w• 

510154 Resistor-carbon 10,000 Ohms ±10% 1/2 w. 

510174 Resistor-carbon 120,000 Ohms ±10% 1/2 w. 
125 510175 Resistor-carbon 150,000 Ohms -± 10% V2 w• 
126  

510269 Resistor-carbon 68,000 Ohms ±-10% 1 w. 
133  510154 Resistor-carbon 10,000 Ohms + 10% 1/2 W. 

(used when letter " E" is not included in 
series designation at rear of chassis)  

134  510184 Resistor-carbon 470,000 Ohms -1.-10% 1/2 w. 
136  510318 Resistor-carbon 100 Ohms -1:10% 2 watt.... 
138  510166 Resistor-carbon 47,000 Ohms *10% 1/2 w. 
139  510356 Resistor-carbon 12,000 Ohms -1710% 2 watt 
143  510725 Resistor-carbon 3.3 Ohms -± 10% 1/2 watt-. 
145  510190 Resistor-carbon 1 Meg. -±1096 1/2 watt 
146  
159  510134 Resistor--carbon 680 0hrnhmss±1/120%watt  
154  510117 Resistor-carbon 82 Ohms •2.--10% V2 Wan 
157  510249 Resistor-carbon 4700 Ohms 1 watt  

161  510124 Resistor-carbon 220 0 510159 Resistor-carbon 18,000 Ohms -± 10% 1/2 w. 

163  510124 Resistor-carbon 220 Ohms -_L-10% 1/2 watt 
164  510169 Resistor-carbon 68,000 Ohms -210% 1/2 w. 
168   510197 Resistor-carbon 10 Meg. 1/2 watt  
169  510160 Resistor-carbon 22,000 Ohms -± 10% 1/2  
172  510184 Resistor-carbon 470,000 Ohms ± 10% 1/2 
177  510778 Resistor-carbon 560,000 Ohms -±5% 1/2 
178  510747 Resistor-carbon 820,000 Ohms ±5% 1/2 
182  510159 Resistor-carbon 18,000 Ohms ±10% 1/2 
183-8  508062 Resistor-carbon 22,000 Ohms 1/5 watt 

(part of Integrator Unit)  
183-D  508062 Resistor-carbon 8200 Ohms 1/5 watt 

(part of Integrator Unit)  
183-F  508062 Resisior-carbon 8200 Ohms 1/5 watt 

(part of Integrator Unit)  

105 

106 

• This part is not supplied os a Sec.- ice replacement item. 
*;.-This part is not supplied as a Service replacement item. Tuner to be returned to factory for repair. 
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RESISTORS—Continued 

510777 Resistor—carbon 1.2 Meg. -±-5% th watt 
(used when letter " B" is included in series 
designation at rear of chassis)  

510767 Resister—carbon 1.5 Meg. ±5% V2 watt 
(used when letter " 8" is not included in 
series designation at rear of chassis)  

188  510184 Resistor—carbon 470,000 Ohms #10% Vz w. 
191  510153 Resistor—carbon 8200 Ohms -±-10% 1/2  w. 
193  510181 Resistor—carbon 330,000 Ohms -±-10% 1/2  w. 
195  510193 Resistor—carbon 2.2 Meg I/2 watt  
197  510129 Resistor—carbon 390 Ohms -±-10% 1/2 watt 
199  510132 Resistor—carbon 560 Ohms -±-10% 1/2  watt 
200  510132 Resistor—carbon 560 Ohms -±-10% 1/2 watt 
201  510175 Resistor—carbon 150,000 Ohms -±-10% 1/2 w. 
204  510178 Resistor—carbon 220,000 Ohms ± 1 0 % V2 w. 
205  510348 Resistor—carbon 4700 Ohms -±-10% 2 watt 
207  510344 Resistor—carbon 2700 Ohms -±-10% 2 watt 
208  510727 Resistor—wire wound 7500 Ohms #10% 5 w. 

(used when letter "C" is not included in 
series designation at rear of chassis)  

209  510160 Resistor—carbon 22,030 Ohms -1.-10% 1/2 w. 
212  510175 Resistor—carbon 150,000 Ohms #10% 1/2 w. 

(used when letter " E" is included in series 
designation at rear of chassis)  

213  510175 Resistor—carbon 150,000 Ohms -i-10% V2 W. 
(used when letter " E" is included in series 
designation at rear of chassis)  

214.........510190 Resistor—carbon 1 Meg. + 10% 1/2  w. (used 
when letter "E" is included in series 
designation at rear of chassis)  

215  510168 Resistor—carbon 56,000 Ohms ±1096 V2 w. 
(used when letter " E" is included in series 
designation at rear of chassis)  

217  510130 Resistor—carbon 470 Ohms ±-10% 1/2 watt 
(used when letter "A" or "K" is included 
in series designation at rear of chassis) 

219  510184 Resistor—carbon 470,000 Ohms -1.-10% 1/2  w. 
(used when letter "G" is included in series 
designation at rear of chassis)  

221  510172 Resistor—carbon 100,000 Ohms ri-10% 1/2  w. 
(used when letter "G" is included in 
designation at rear of chassis)  

403  510158 Resistor—carbon 15,000 Ohms 1/2 watt  
405  510167 Resistor—carbon 47,000 Ohms 1/2  watt  
410  510181 Resistor—carbon 330,000 Ohms --t10% 1/2 w. 
411  510178 Resistor—carbon 220,000 Ohms -±10% t/2 w. 
414  510130 Resistor—carbon 470 Ohms ±-10% 1/2  w 
416  510100 Resistor—carbon 10 Ohms -±-10% 1/2 w  
419  510131 Resistor—carbon 470 Ohms 1/2  w  
420  510149 Resistor—carbon 4700 Ohms 1/2 watt  
424  510158 Resistor—carbon 15,000 Ohms 1/2  watt  
425  510179 Resistor—carbon 220,000 Ohms 1/2 watt  
428  510155 Resistor—carbon 10,000 Ohms 1/2 watt  
434  510158 Resistor—carbon 15,000 Ohms 1/2  watt  
501  : Resistor—carbon 470,000 Ohms 1/2  watt  
502  I Resistor—carbon 470,000 Ohms 1/2  watt  
509  I Resistor—carbon 22 Ohms th watt  
520 t Resistor—carbon 22 Ohms 1/2  watt  
525  Resistor—carbon 12,000 Ohms -±-10% 1/2 w. 

COILS AND TRANSFORMERS 

T 1  521782 Coil-1st I.F. Grid and Adjacent Picture I.F. 
Trap   

T 2   521783 Coil—lst IF. Plate  
T 3  521784 Coil-2nd IF. Grid  
T 4  521786 Transformer-2nd I.F  
T 5  521787 Transformer-3rd I.F.   
T 6  521785 Trop—Sound I.F. and Adjacent Sound I.F  

(The above coils and transformers were 
used when letter "A" is not included in 
series designation at rear of chassis) 

521782 Coil—lst I.F. grid and Adjacent Picture I.F. 
Trap (used when letter "A" is included 
but letter ".1" is not included in series des-
ignation at rear of chassis)   

522087 Coil—lst I.F. grid and Adjacent Picture I.F  
Trap (used when letters "A" and "1" 
are included in series designation at rear 
of chassis)   

16  521783 Coil-1st I.F. plate  
22  521785 Trap—sound I.F. and Adjacent Sound I.F 
25  521906 Coil-2nd I.F. Grid  
31  521786 Transformer-2nd I.F.   
37  521907 Transformer-3rd I.F.   

(The above coils and transformers were 
used when letter "A" is included in series 
designation at rear of chassis) 

41 ....... 520620 Coil—peaking   
42  520985 Coil—peaking   

j 509603 Coil-4.5 Mc. trap (Includes slug and con-
49 j denser #50)   

507357 Slug core for 4.5 Mc. trap coil  
520689 Coil—peaking (used when letter "H" is in-

cluded in series designation at rear of 
51  chassis)   

520984 Coil—peaking (used when letter "H" is not 
included in series designation at rear of 
chassis)   

9  
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COILS AND TRANSFORMERS—Continued 

509342 Coil—peaking (used when letter "H" is in-
cluded in series designation at rear of 
chassis)   

520986 Coil—peaking (used when letter "H" is not 
included in series designation at rear of 
chassis)   

76  520951 Transformer—power   
86  508341 Choke—filter   
128 520943 Transformer—syncroguide   

521064 Slug core for syncroguide transformer  
140  521066 Transformer—horizontal output   
151-A,B 520942 Yoke—picture tube deflection ( includes leads, 

connectors and resistors # 199 and #200) 
153  509378 Transformer—audio take-off   
158  509706 Transformer—TV sound discriminator 

(includes condensers 158A and 158B)  
180  509376 Transformer—audio output   
184  520980 Transformer—vertical blocking oscillator  
198  520975 Transformer—vertical output ( includes con-

nectors for deflection yoke leads)  
241  522020 Coil-43 Mc. trap (used when letter "D" is 

,included in series designation at rear of 
chassis)   

401  521821 Coil—U.H.F. I.F. Coupling (Coded "• 162.") 
(includes resistors 414, 416 and condenser 
415)   

402 521822 Coil—antenna; channe #2 (Coded "• 20•") 
ed 521823 Coil—antenna; channe #3 (Cod "•30•") 

521824 Coil—antenna; channe #4 (Coded "•40•") 
521825 Coil—antenna; channe #5 (Coded "•513•") 
521826 Coil—antenna; channe #6 (Coded "•6Q•") 
521827 Coil--antenna; channe #7 (Coded "•70•") 
521828 Coil—antenna; channel #8 (Coded "•813.") 
521829 Coil—antenna; channe #9 (Coded "•90•") 
521830 Coil—antenna; chan. #10 (Coded "• 10Q•") 
521831 Coil—antenna; chan. #11 (Coded "• 110•") 
521832 Coil—antenna; chan. #12 (Coded "• 1213.") 
521833 Coil—antenna; chan. #13 (Coded "• 13113•") 

.407  520701 Coil—cathode coupling   
412   521841 Coil—U.H.F. I.F. Coupling (Coded ". IR.") 

521842 Coil—R.F. & osc.; chan. #2 (Coded "•2R•") 
521843 Coil—R.F. & osc.; chan. #3 (Coded "•311.") 
521844 Coil—R.F. & osc.; chan. #4 (Coded "•4R.") 
521845 Coil—R.F. & osc.; chan. #5 (Coded "•5R.") 
521846 Coil—R.F. & osc.; chum. #6 (Coded "•6R.") 
521847 Coil—R.F. & osc.; chan. #7 (Coded "•7R•") 

413  521848 Coil—R.F. & ose.; chan. #8 (Coded "• 8R.") 
521849 Coil—R.F. & osc.; chan. #9 (Coded "•9R•") 
521850 Coil—R.F. & osc.; ch. #10 (Coded "• 10R•") 
521851 Coil—R.F. & osc.; ch. #11 (Coded "• 11R•") 
521852 Coil—R.F. & osc.; ch. #12 (Coded "• 12R•") 
521853 Coil—R.F. & osc.; ch. #13 (Coded "• 13R•") 
507786 Slug for osc. coil; auxiliary fine tuning adj. 

429   521834 Coil—neutralizing   
431  521835 Choke—mixer plate   
433  321836 Coil   
441  520518 Coil—choke   
444  520520 Coil—choke   
505  2 lndustor—Ant. End  
507A  2 Inductor—Antenna Preselector tuning  
507B I Inductor—Mixer-Detector tuning   
507C  : Inductor—Oscillator tuning   
514   T Transformer—U.H.F. converter I.F  
515  1 Inductor—Mixer End   
517  t Coil—choke   
523  t Inductor—Oscillator End   
526  t Coil—choke   
527  1 Coil—choke   
528  I Coil—choke   
531  : Coil—choke   

CONTROLS 

46-A,B,C 521288 Contrast and Volume potentiometers ( in-
cludes On-Off switch) 
A—Contrast (300 Ohms 1/2 watt) t 
B—On-Off Switch 
C—Volume (1 Meg. 1/4 watt) 

66-A,B 520563 Switch, "PHONO-TELEV."   
67  509893 Brightness potentiometer ( 100,00) Ohms 1/4 

watt)   
508071 Horizontal Drive Condenser ( 10-160 Mmfd.) 

(used when letter " E" is included in series 
designation at rear of chassis)  

520991 Horizontal Range and Horizontal Drive trim-
108 mer condenser assembly 

A—Horizontal Range ( 10-160 Mmfd.)1 
B—Horizontal Drive ( 10-160 Mmfd.)i  
(used when letter " E" is not included in 
series designation at rear of chassis) 

123  521039 Horizontal Hold potentiometer (50,000 Ohms 
1/4  watt)   

148  520996 Width potentiometer (400 Ohms ±-10% 4 w.) 
176  520746 Tone potentiometer (500,000 if)hrns 1/4 waft) 
187  521058 Vertical Hold potentiometer (1 Meg. 1/4 w.) 
189  520944 Vertical Size potentiometer (2.5 Mn. 1/4 w.). 
196  520945 Vertical Linearity potentiometer (MO Ohms 

1/2 watt)   
422  • Fine Tuning cond  (3-5 Mmfd.)  

*—This part is not supplied as a Service replacement item. 
:—This part is not supplied as a Service replacement item. Tuner to be returned to factory for repair. 

OTHER ELECTRICAL PARTS 

39  509386 Crystal detector   
69  521183 Ion trap   
72   521267 Centering magnets (included with bock cover 

of yoke)   
75 521803 Fuse; 4 amp. 125 volt "Slow Blow"   
78   118921 Channel lite (Mazda #47) 6-8V. 150 Ma 
149 508713 Fuse for horizontal sweep circuit; 14 Amp. 

250 volt   
181 f 508174 Speaker—P.M. Dynamic (6"x9"); Mod. 9081A 

j . 509398 Speaker—P.M. Dynamic (6"); Model 9038A 
183-
A to G 508062 Integrator coupling unit 

A—Condenser—ceramic .01 Mfd. 450 v. 
8—Resistor—carbon 22,000 Ohms 1/5 W. 
C—Condenser--ceramic 2000 Mmfd. 450 
D—Resistor—carbon 8200 Ohms 1/5 W. 
E—Condenser—ceramic 5000 Mmfd. 450 v. 
F—Resistor—carbon 8200 Ohms Vs w. I 
G—Condenser—ceramic 5000 Mmfd. 450 ) 

239 521188 Switch, V.H.F.-U.H.F. selector  
400 509695 Built-in antenna   

MECHANICAL PARTS OF 521187 V.H.F. R.F. TUNER 

(for electrical parts see preceding classified 
listings of condensers, resistors and coils) 

521187 R.F. Tuner; 12 channels V.H.F., 1 position 
U.H.F. ( includes tubes and tuning coils, 
LESS: U.H.F. dial shaft, pulleys, brackets, 
selector switch, and actuating cam)  

521324 Bracket, pulley support  
521321 Bracket, supports U.H.F. and V.H.F. tuners 

(front)   
521322 Bracket, supports U.H.F. and V.H.F. tuners 

(rear)   
521713 Cam, switch actuator ( includes set screws)  
507339 Clip for mounting converter plate coil  
521361 Clip, retains U.H.F. dial shaft and pulley  
521837 Fine tuning cam and shaft  
521714 Pulley, U.H.F. tuning ( includes set screws) 
508708 Roller—detent   
170761 Screw, set; #6-32 x Ve" "Allen type"; re-

tains tuning pulley  
13392 Screw, set; #8-32 x 3/16" "Allen type"; re-

tains cam   
521245 Shaft and pulley for U.H.F. dial  
520535 Shield, bottom cover  
520536 Shield, side cover  
520519 Shield, tube; miniature for 61107, 613Q7A or 

6BZ7 tube   
520534 Shield—tube; miniature for 6J6 tube  
507987 Socket—miniature (7 pin) for 6J6 (includes 

base for mounting shield)  
520521 Socket—miniature (9 pin) for 6BQ7, 6BQ7A 

or 6BZ7 (includes base for mounting 
shield)   

507986 Slug for osc. coil fine tuning adjustment 
509062 Slug core for converter plate coil  
508709 Spring—detent   
507967 Spring—turret shaft retaining 
507966 Spring contactor washer (on front turret 

shaft)   
507990 Spring—retains osc. fine tuning slug  
520517 Stator contact assembly (includes 11 contacts 

and metal frame)   
521838 Tuner turret and shaft assembly ( less coils) 
507965 Washer, fiber spacer (on turret shaft)  

MECHANICAL PARTS OF 521170 U.H.F. R.F. TUNER 

(for electrical ports see preceding classified listings 
of condensers, resistors and coils) 

521170 R.F. Tuner; U.H.F. tuner, channels 14-83; ( in-
cludes tubes, tuning segments and coils, 
LESS: pulleys, gears and brackets)  

522018 Belt, U.H.F. tuning  
521324 Bracket, pulley support  
521321 Bracket, supports U.H.F. and V.H.F. tuners 

(front)   
521322 Bracket, supports U.H.F. and' V.H.F. tuners 

(rear)   
521338 Clip, retains U.H.F. tuning pulley and gear 
117057 Cord—dial drive (3 ft. required) per ft. 
521282 Dial, U.H.F.   
521716 Gear, U.H.F. tuning ( includes set screws)._ 
521715 Pulley, U.H.F. dial drive (includes set screws) 
521241 Pulley and gear for U.H.F. tuning  
170761 Screw, set; #6-32 x Ve" "Allen type"; retains 

gear   
111766 Spring, anti-backlash   
161384 Spring—dial cord tension  

CABINET PARTS 

521106 Back for cabinet ( less cup and power cord) 
521971 Cabinet for Model 9038A  
521969 Cabinet for Model 9081A  
520492 Caster for console cabinet  
520135 Cup for cabinet back  

CABINET PARTS—Continued 

521282 Dial, U.H.F.   
520937 Glass window for picture tube  
521278 Knob, Channel Selector   
521281 Knob, Contrast   
521280 Knob, V.H.F. Fine Tuning and U.H.F. Tuning 
521279 Knob, "OFF-VOLUME-ON"   
521102-A Mask for picture tube 
521757 Nameplate ( includes spring and hinge)  
520927 Screw- 6x1" oval head; mounts glass re-

taining strip   
18807 Screw—# 14x1"; mounts TV chassis  
521455 Strip, wood; retains glass window  
507351 Terminal strip for antenna con: ection  

MISCELLANEOUS PARTS 

521120 Base for mounting tube shield (9 pin)  
522018 Belt, U.H.F. Tuning   
.5 20si50 Bracket, bridge, supports rear of picture tube 
5218.55 Bracket, chassis support at U.H.F. Tuner  
520312 Bracket for mounting picture tube (front left 

hand)   
520311 Bracket for mounting picture tube (front right 

hand)   
521652 Bracket mounts antenna terminal strip  
520952 Bracket; mounts rubber ring and supports 

flared neck of picture tube  
509673 Bracket, mounts yoke   
521324 Bracket; pulley support   
521321 Bracket; supports U.H.F. and V.H.F. tuners 

(front)   
521322 Bracket supports U.H.F. and V.H.F. tuners 

(rear)   
521713 Cam; switch dctuator ( includes set screw)  
521054 Clamp ( plastic), for antenna lead  
521267 Centering magnet ( included with back cover 

of yoke)   
508149 Clip for mounting antenna terminal strip  
505101 Clip for mounting sound take-off transformer 
507339 Clip for mounting V.H.F. video converter 

plate and trap coil  
521065 Clip—retains horizontal output-transformer  
521361 Clip; retains U.H.F. dial shaft and pulley  
521338 Clip; retains U.H.F. tuning pulley and gear  
117057 Cord; dial drive (3 ft. required) Per ft. 
521184 Connector for filament lead of 1B3GT tube 

(includes cap and lead)  
521282 Dial; U.H.F.   
520989 Fuse holder   
521716 Gear; U.H.F. tuning ( includes set screws)  
521122 N.V. connector with Insulated lead  
521123 H.V. connector with braided lead  
521183 Ion trap   
507699 Power cord assembly includes plugs at both 

ends   
500966 Plug ( 1 pin) for Phono, input socket  
521382 Plug (5 pin) for interconnection of chassis  
521241 Pulley and gear for U.H.F. tuning  
521715 Pulley; U.H.F. dial drive ( includes set screws) 
521714 Pulley; U.H.F. tuning ( includes set screws) 
520313 Ring, insulating; for mounting picture tube 
115327 Rod, anchor; lower ( insulated)  
520971 Rod, picture tube retaining  
520966 Rubber ring; supports flared neck of picture 

tube   
170761 Screw—set; #6x32 x Ve" "Allen type"; re-

tains tuning pulleys and gear  
13392 Screw—set; #8x32 x 3/16" "Allen type"; 

retains cam   
18807 Screw—#14 x 1"; mounts chassis  
512245 Shaft and pulley for U.H.F. dial  
521052 Shield for 1B3GT socket  
521614 Shield for crystal detector  
115284 Shield—H.V. compartment   
521121 Shield—tube (9 pin)   
507357 Slug core for 4.5 Mc. trao coil   
521064 Slug for syncroguide transformer   
521620 Socket and cable assembly for picture tube 
521269 Socket and mounting bracket for TV dial lite. 
522146 Socket assembly—octal; for 1B3GT ( includes 

resistors 143 and 144, filament lead, high 
voltage lead, and soldering lug)   

115267 Socket male, power cord interlock ( includes 
mounting bracket)   

160339 Socket (1 pin) for phono. pick-up cable  
521383 Socket (5 pin) for interconnection of chassis 
507364 Socket—tube (7 pin) 
506220 Socket—tube (octal) 
521053 Socket—(octal) for 1113GT tube   
508044 Socket—tube (9 pin)   
111766 Spring, anti-backlash   
161384 Spring, dial cord tension   
115326 Strap, anchor; upper (insulated)   
521063 Strip, retains H.V. lead   
520981 Support for tuner shaft (Plastic)   
521095 Terminal strip for deflection yoke connections 

(fits on vertical output transformer)   
507351 Terminal strip for TV antenna connection   
170741 Wing screw—#8-32; for mounting or 

forward adj. of yoke   

•—This part is not supplied as a Service replacement item. 
I—This port is not supplied as a Service replacement item. Tuner to be returned to factory for repair. 
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Intermediate frequencies (if.) 

Video — 25.1 Mc 

Sound — 20.6 Mc 

Audio strip — 4.5 Mc 

Receiver input impedance 

300 — ohms 

Speaker voice — coil impedance 

3.2 ohms at 400 cps 

Power supply input 

117 volts, 60 cps, a.c. 

Power ' consumption 

170 watts 

Tube complement 

18 tubes — 2 selenium rectifiers 

and 1 crystal diode .as follows: 

.11-F amplifier — 1-31C7A or 6BZ7 
Mixer-oscillator — 6J6 

1st video i-f amplifier — 6CB6 

2nd video i-f amplifier — 6CB6 

CHARACTERISTICS 

Tube complement — con't 

3rd video i-t amplifier — 6CB6 

Crystal video detector — I N64 

Video amplifier — 6CB6 

Sound driver-amplifier — 6AU6 

Sound detector-amplifier — 6BN6 

Audio output — 25L6 

Sync clipper and sync splitter — 12AU7 

Vertical sweep oscillator and 

d-c restorer — 12AU7 

Vertical output amplifier — 25L6 

Horizontal afc phase detector — 6AL5 

Horizontal sweep oscillator — 6SN7 

Horizontal sweep output amplifier — 25BQ6 

Horizontal damper — 25W4 

High voltage rectifier — 1B3G 

Picture tube — 17BP4,21EP4, or 21ZP4 
Low voltage rectifiers (selenium) — SR-300 

CONTRAST 
BRIGHTNESS 

OFF-ON 

VOLUME VERT. HOLD HORIZ. HOLD 

STATION  
SELECTOR 

FINE 
TUNING 

Fig. 6. Front panel operating controls 
with the cabinet removed. 

SEC OF L6 —7111 OUADRATURE 
4 5 MC SOUND COIL 

TAKEOFF TRANSF . L9 

VERT. VERT AM 
LIN. SIZE REJECT. AFC 

HORIZ. 
0 DRIVE 
(RECESSED) 

HORIZ. 
WIDTH 

HIGH 
VOLTAGE 
CAGE 

HORIZ 
LIN. 

V4 PIN I GRID V4 

5V 60 CPS 5V 

L20 — 4.5 MC SOUND Fig. 7. Real-panel preset controls. 
DRIVER TUNING 

(RECESSED) 

PIN I GRID V4 

15 KC 50V 
PIN 5 PLATE V4 PIN 5 PLATE 

60 CPS 50V 

Fig. 8. Video, sync, and sweep waveforms chart indicating _the tube pin number where each waveform exists and 

peak- to-peak voltages. 
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John F. Rider MODELS 45TV11-43-9027A, 28A, Logan; 45TV11-43-9085A, 86A, York; 45TV11-43-9087A, 88A, 89A, 90A, Norwood; 45TV11-43-
9091A, 92A, 93A, 94A, Monticello; 45TV11-43-9095A, 96A, 97A, 98A, Hampton; 45TV11-43-9130A, 31A, Savannah; XT-100 Series 
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GAMBLE-SKOGMO TV PAGE 14 -9,10 

RAM FOR CORONADO TELEVISION 
3-43-9038A & 45TV13-43-9081A 

VOLTAGE MEASUREMENTS 
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OSCILLOGRAMS 

All oscillograms taken with ground 

lead of 'Scope connected to receiver 

chassis and controls set for normal 

reception. Contrast control adjusted 

to give 50 volts peak to peak at cath-

ode of picture tube. Oscilloscope ver-

tical amplifier response was flat to 
within 20% at 2 MC. 

Number appearing to the left of oscil-

logram specifies setting of horizontal 

sweep frequency control on 'Scope. 
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All voltages measured with a 20,000 Ohm per volt meter 
with the receiver connected to a 117 volt 60 cycle power 
supply. 

Tuner set to an inactive channel with antenna terminals 
shorted and connected to ground. 

Controls set for normal reception—Contrast control com-
pletely counterclockwise. 

Voltages marked with an asterisk (*) will vary widely with 
control settings. 

R.F. tuner voltages were measured with tubes removed 
from socket. 

No voltage reading at a tube element indicate zero voltage 
or voltage which cannot be accurately measured with a 
20,000 Ohm per volt meter. 
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MODELS 45TV11-43-9027A, 28A, 85A, 86A, 87A, 88A, 89A, 90A, 91A, 92A, 93A, 94A, 95A, 96A, 97A, 98A, -9130A, 31A; XT-100 Series 
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Fig. 9. Top chassis view showing the layout and alignment points. 
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ALIGNMENT PROCEDURE 

Test Equipment 

The test equipment required for the alignment of 
this receiver is as follows: 

Marker Generator 

Sweep Generator 

Oscilloscope 

VTVNI 

The marker generator 

(RCA WR39B or equivalent) 

(RCA WR59B or equivalent) 

(RCA W055B or equivalent) 

(RCA WV97A or equivalent) 

is an r-f signal generator used 

for peaking the i-f coils and also to supply marker pips 

on the response pattern. The required frequency range 
of this generator should be approximately from 20 to 

30 Mc. The accuracy of the frequency calibration of 

this generator is very important. 

The sweep generator should have its output contin-

ually variable in frequency. In this alignment, only 

one output sweep signal is needed, that sweeping be-

tween 20 to 30 Mc. The oscilloscope used should be 
a high-gain, general-purpose type employed for test 

purposes. The frequency response and size of the screen 

is unimportant. The VTVM is of the standard type 

with a high input impedance. It should have provision 

for a-c and d-c measurements. The use of test equip-

ment for sound and oscillator alignment is not re-

quired. For all adjustments use a good insulated 

screwdriver alignment tool. 

Alignment 

For the alignment points of the different sections of 

the receiver refer to the figure indicated in the discus-

sion. Aside from the oscillator adjustments most of the 
other alignment points are located on top of the 

chassis as indicated in the top chassis view of Fig. 9. 

It is recommended that the order of alignment in the 

following. procedure be adhered to if alignment is 
found necessary. The ground leads of the test instru-

ments should be connected to the top chassis plate 

(B minus) of the receiver. 

Video l-F Alignment 

Connect the oscilloscope or the VTVM to the junc-

tion of R118 and L5. Adjust the contrast control to its 
minimum setting. Feed the output signal of the 

marker generator through a tube shield placed over 

the mixer tube. Be certain that this shield is not 
grounded. 

Set the marker generator at 22.4 Mc, amplitude mod-

ulated 30 per cent at 400 cycles. Adjust TLPI, the first 

video i-f coil, which is located on top of the tuner, 

for maximum deflection on the oscilloscope or VTVM. 

Repeat this process with the third video i-f coil L2. 

Leaving the generator connected as is, reset its fre-

quency to 24.6 Mc and tune the second and fourth 

video i-f coils, 1.1 and L3 respectively, for maximum 

response on either indicating device. The screwdriver 
adjustments for all the above i-f coils are located on 

the top of the chassis as shown in Fig. 9. 

Over-all Picture Response 

With the sweep generator adjusted for a 10-Mc 

sweep with a center frequency of about 25 Mc (i.e., 

sweeping 20-30 Mc) connect the sweep output cable 
to the mixer tube similar to the method in the video 

i-f alighment. Loosely couple the marker generator to 
the saine mixer tube. Inject individual markers of 25.1 

Mc, 22 Mc, 20.6 Mc, and 26.6 Mc in the order indi-
cated and note the position of the marker pips on the 

response curve for each case. If necessary, readjust the 

four video i-f coils for an over-all picture response as 

indicated in Fig. 10 (A). The solid line at the top of 

the curve is the ideal straight fine response. The dotted 
portions of this part of the curve indicate the possible 

limitations and variations that usually exist and which 
are permissible for correct alignment. In part (B) of 

Fig. 10 is an actual over-all video i-f alignment curve 

taken on a " XT- 100" chassis 

NOTE: The 25.1-Mc and 22-Mc markers should 

fall approximately halfway down the slope on either 

side of the curve. The 20.6-Mc marker should be well 

down on the base of the low side of the curve. (This 

is the frequency of the sound i-f output from the mixer 

tube.) Coil TLPI will effectively peak the low side, 

while coils Li and L3 affect the high side of the curve. 

Coil L2 should be used as the final adjustment for a 
symmetrical pass-band. 

Sound Alignment 

This is the alignment of the 4.5-Mc section of the 

receiver. For the quickest method of aligning this sec-
tion, an actual station transmission is used as the basic 

signal instead of any meter or visual method of align-

ment. No measuring or indicating devices are needed 
for this method of alignment. 

In order to correctly align coils L6 and L20, an in-

put television signal must be used that is below the 
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22 — 50% 

20.6 — 10% 

FREQUENCY 

+10% 

— - —10% 

26.6 

(A) 

(B) 
Fig. 10. Over-all video i-f response; (A) drawing showing 
marker points, and allowable variations in shape, (B) an 

actual response curve. 

limiting level of the 6BN6 gated-beam tube. This level 

can easily be identified by the "hiss" which appears 

in the sound output. Some method of attenuation must 
be employed to reduce this signal. Although various 

methods are possible some sort of attenuator between 

the antenna and input terminals is preferred. A simple 

resistance pad similar to that indicated in Fig. 11 will 

suffice. If not enough attenuation is secured with one 

pad, add another or more until there is sufficient at-

tenuation. Conversely, in order to properly align the 

quadrature coil L9 and the a-m rejection control, P12, 

a signal above the limiting value is necessary. 

The sound alignment is as follows: 

1. Tune in a station that has a steady signal with 

no fading. A station with a tone signal (test pattern) 

TO 
TRANSMISSION 

LINE 

120 OHMS 

TO 
RECEIVER 
INPUT 

1•••-„,, 
120•OHMS PAD 

Fig. 11. A typical attenuation pad. 

on the air is preferred, otherwise any available signal 

will do. 

2. Adjust the attenuator until the signal coming in 

is reduced to the level where a "hiss" is heard with 

the sound output. Next adjust the primary and sec-

ondary of the 4.5-Mc sound take-off coil L6. The 

secondary adjustment of L6 is made from the under-

side of the chassis as indicated in Fig. 12; the. primary 

adjustment is made from the top of the chassis. The 

4.5-Mc sound driver coil L20 is adjusted next for maxi-

mum sound output regardless of any hiss or buzz. If 

any of these sound adjustments may cause the "hiss" 

to disappear, the attenuator should be readjusted so 

that the "hiss" reappears. 

3. When the maximum sound output is attained, 

adjust the attenuator in the opposite direction so that 

the "hiss" disappears. This raises the signal above the 

limiting level of the 6BN6 gated-beam tube. 

SECONDARY OF L6_6 
4.5 MC TAKEOFF 
TRANSFORMER 

QUADRATURE COIL 
REQUIRES NO  

ADJUSTMENT FROM 
BOTTOM OF CHASSIS 

HORIZONTAL 
LINEARITY 

Fig. 12. Underside of chassis indicating 
location of L6 primary. 

4. Next adjust the quadrature coil, L9, for maxi-

mum sound output. For this, it is recommended that 

a station of average signal strength in your area be 

used. The a-m rejection control P12 is then adjusted 

until the intercarrier buzz is eliminated. Then repeat 

the L9 and P12 adjustment. 

Proper alignment of the sound system can be 

checked easily at any time by turning the a-m rejec-

tion control first to the right and then to the left of 

the final setting. Whatever happens in one direction, 

such as the appearance of buzz or decrease of the f-m 

output, should also occur in the opposite direction. 

If this does not happen, then realign once again in 

the same manner as set forth above. 

Alternate Method. An a-m or marker generator may 

also be used to align the takeoff transformer L6, and 

the sound driver coil L20. 

Set the generator to 4.5 Mc, amplitude modulated 

30% at 400 cycles. Connect the output cable of the 

generator to the junction of the .05 mf capacitor 

(C118) and the two peaking coils L4 and L5 in the 

grid circuit of the 6CB6 video amplifier. Place the 

vertical input terminals of an oscilloscope or VTVM 

across the voice coil or the volume control PD10. Set 

the volume and contrast controls at maximum. 

Adjust the a-m rejection control for the first maxi-

mum response on the oscilloscope or VTVM as the 

control is turned in a clockwise direction Lower the 

generator output until a "hiss" is heard from the 

speaker. Next peak the primary and then the second-

ary of the takeoff transformer L6 for maximum re-

sponse on the oscilloscope or VTVM. If the "hiss" 

disappears, lower the generator output until it re-

appears. Then adjust the sound driver coil L20 in 

the same fashion. 

The quadrature coil L9 can then be aligned either 

by ear as in the first method, or by use of a tone 

modulated pattern transmission from an actual sta-

tion. If the latter is available, the input is set above 

the limiting level of the 6BN6 (no hiss in the output) 

and the quadrature coil is peaked for maximum re-

sponse on the oscilloscope or VTVM. 

Oscillator Alignment 

As far as the r-f tuner is concerned only the oscillator 

alignment is discussed here. Alignment of the r-f 

section is not included because it is felt that very sel-

dom will it require alignment. If any trouble is sus-

pected in the r-f section it is suggested that the receiver 
or tuner be returned to the manufacturer or an au-

thorized service agency. 

This tuner employs the principle of inoremental in-

ductances as you move from channel 13 down to chan-

nel 2. Oscillator adjustments, therefore, are made 

sequentially from channel 13 through channel 2. No 

instruments are needed for this alignment, station 

transmissions on each channel are the only signal 

sources. The alignment procedure is as follows: 

The fine tuning control is first set to the midrange 

of its adjustment. Set the channel selector switch to 

channel 13. Adjust the oscillator slug for this chan-

nel (see Fig. 13) until the best picture and sound is 

received. Bear in mind that the a-m rejection control 
must be properly adjusted beforehand for the clearest 

sound as discussed in alignment of the sound section. 

Next, repeat this procedure for channel 12, then chan-

nel 11 and so on down the line. 

Fig. 13. Oscillator align-
ment points. 

There is no oscillator adjustment for channel 7, 
alignment of the channel 8 oscillator automatically 

assures proper alignment of the channel 7 oscillator. 

After the high-frequency channels are aligned ( 13 

through 7), although each low frequency can be 

aligned individually, the oscillator slug for channel 6 

can be used to shift the complete low-frequency band 

if desired. Position of all the oscillator slugs for both 
bands are indicated in Fig. 13. 
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Fig. 17. Bcrttom view of receiser showing voltage and resistance values. 

COMBINATION RADIO 

CHASSIS No. RE-2A 

LINE VOLTAGE: 117 VOLTS AC FULL VOLUME CONTROL - NO SIGNAL 

1U8E 
COMPLEMENT 

PINS 

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 
35Z5 - 117 AC - - - 117 AC 90 AC 120 V 
561-i-  - 90 AC 110 V 95 V 0 V - 38 AC 7 V 
12SQ7 - _.8 V 0 V -.7 V -.7 V 52 V 12.5 AC 0 AC 
12Sk7 - 38 AC 0 V -.8 V 0 V 96 V 25 AC 96 V 
12SA7 - 25 AC 96 V 96 V _.7 V 0 V 12.5 AC -.8 V 

Voltage readings made with V.T.VM from pins designated to B-

ALIGNMENT CHART 

STEPS ALIGN DUMMY 
ANTENNA 

GENERATOR 
FREQUENCY 

DIAL 
SETTING 

COMNECT 
GENERATOR TO ADJUST OUTPUT METER 

ACROSS VOICE COIL 

1 2nd I.F. .05 455 KC High Freq. 
End 

Pin 8-12SA7 
Converter Grid 

T-2 
Double Slug Peak for Max. 

2 1st I.F. .05 455 KC High Freq. 
End 

Pin 8-12SA7 
Converter Grid 

T-1 
Double Slug Peak for Max. 

3 Osc. .05 1650 KC High Freq. 
End 

Pin 8-12SA7 
Converter Grid 

C118 
Osc. Tuner Trim Peak far Max' 

4 Loop Ant. 
Radiate into 
Loop Ant. 1500 KC 1500 KC 

Several Turns 
Around Loop 

C 1 lA 
Loop Tuner Trim Peak for Max. 

5  Repeat Steps 3 and 4 
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UHF TUNERS 

 II i 
n 44-4 r ri, k 
e 

 _eaoo -sezi1=-0.' î 

elliViêgillli 1 

lerliNelq i 

Ili £141 1 
î f, i 1 ,. 

i-'fprgi,,m"îeunil s 
r I 

2v,o • 

0 < oz 
*0 

rn rn 
3, 0 

0. 

S
0
0
3
1
 
0
3
0
1
3
1
1
1
Sz
 

Cs 

• 
-o 
a., 
Oein 
<06 

ii  

0 0 
C Z 
-I 0 

>7.7 
GP 
en - - z 

,mo • 
• 0 • 

\ 

D 

-4 

0 

cm* 

11/ 0000Q, 

CIO 

ro 

• 

not-. 
go 

o 

- 

 1 

t=30 

-t pour 
cat. 

- 

ON 
ow 
< 14 
d 

o 

 t  ég.90Q.119.9 1)  

 oor` 

< 

11
11
/1
0V
10
 
01

.1
.V

P1
31

40
S 

The UHF Tuner found in the XT- 100 series receivers may be either o Mallory lnductuner of o Radio Receptor UHF 
Tuner. 

because of the critical nature of the UHF Tuners, field servicing other than replacement of tubes or crystal mixer is 
not recommended. If major trouble thcri cannot be corrected by tube or crystal replacement occurs, remove the UHF 
Tuner unit only and return to the factory for repair. 

To identify the two types of UHF Tuners and understand the functions of each, refer to the following photos and 
schematics. 
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VHF 
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Dial cord stringing data. 

Since the tuning section of the converter is con-
tinuous, a dial cord drive and pulley system is 

required. Figure 1, illustrates two different types of 

dial cord stringing diagrams. Part (A) shows ar-

rangement which may be found on some converters, 

and Part (B) is the arrangement which will be 
found on most converter units. On the latter type, 

the dial-cord arrangement varies slightly (shown 

by the dotted lines) for 21 -inch picture tube 

receivers. 

(A) FRONT VIEW OF Pu LEY 
UHF TUNING AT NuNINund FRECWENcy 

LEMKE,' LINE IQWCATEs ARRANGEMENT 
OF CORD FOR 2i CHASSIS FRONT HIER OF PULLEY 

UHF TUNING AT MINIMUM FREQUENCY 

Figure 1. 
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I N64 
- • 

R120 
7.511 
H. 

0201 
.01 ; 

A .M.REJECTION 
CONTROL 

L4 
LP 17 

V4 

6C86 
VIDEO AMR 

C120 
50446 
251 

RI 

.002 mFD 15K 260V 

R131 
68K 

La 
4.514E 

SOUND TRAP 

516 

6AU6 
4.5MC 

SOUND LE. 

4.5 he 
LEGO% 
1 L20 

-=-

4.7 La 
L P 18 LP t2 R125 

BRIGHTNESS 
CONTROL  

V9 

6AL5 
FOR PHASE 
DETECTOR 

7:08,   

(210 
2 0 a ,  

311 RZO8 

470K .005  --/VV •  
  C320 18K,23. 

5 - 5KV 

1 VER1) 
DEFLECTION 

YOKE 

VERT. OUTPUT 
TRANSFORMER 

C3I2 
3900 
5% 

8312 
270K 

C315 

IL 
R341 , 
66.1 c 346 

125-280 

NOR. DRIVE  

Pie 
50K 

V13 

25806-GT 
HORIZONTAL 
OUTPUT 

NOR. HOLD 

R316 

22K 

HOR.OUTPUT 
TRANSFORmgR 

R32t 
22 

C318 

R 317 
6.211 

R213 
A.A.4— • 
IMea 

R 206 

10011 e, - 

R 207 

100K ye 

1213U7 
SYNC. SPUTTER 

4:44 12AT7) 

8209 
12K 

23. R210 
C2I1 

001 2.2K 

- WIDTH 

+2601 

v.4 
1133 

M.V.RECT. 

iHoR I 
DEFLECTION 

YOKE 

LIS 

5 

+2601 

V 5 

KINESCOPE 

Rin _IC216 • 

V8 
I2AU7 

SYNC. CLIPPER 
(OR 12AT7) 

+2601 

3 

R220 R221 
imEG IMF* 

R 320 

%OK 

25W4-GT 
HOR. DAMPER 

HOR.LINEARITY  

C324 Lia _LC 325 

1000V L ▪ _200ov. 

V 

3
9
V
d
 A
i.

 O
W
O
O
N
S
-
3
1
8
W
V
O
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MODELS 45TV11-43-9027A, 28A, 85A, 86A, 87A, 88A, 89A, 90A, 91A, 92A, 93A, 94A, 95A, 96A, 97A, 98A, -9130A 31A; XT-100 Series 

TELEVISION PARTS LIST 

REFERENCE NO. 

C100, 
C127, 
C405, 
C108, 

C109, 
Cl 10, 
C128, 
C116 
C118 
C119 
C120 
C122 
C123, 
C213, 
C124 
C125, 
C131 
C200, 

C104, C113, 
C129, C130, 
C406, C408 
C112 

CI14, C215 
C117. C121, 
C218 

C206, C209 
C309 

C126 

C404 

C20 1 
C202, C208, C40 1 

C203, C300, C305 
C310A, C319, C400 
C204, C210, C211 
C205 
C207 
C2I6, C3 14 
C217 
C301, C311 
C30 2,,C304 

C30 3 
C306 
C307 
C3 10 
C312 
:2313 

C315 
C316 

C.318 
C320 

C322 
C323 
C324, C325 

C40 2 
C403 
CRP-3 

REFERENCE NO. 

CAPACITORS 

DESCRIPTION 

0.002 mid., GMV, ceramic disc 
0.001 mfd., tubular commie, 

duras coated, 20% 
0.1 mfd., 200V, paper 

0.005 mfd., ceramic disc 
10 mmfd., 20% ceramic 
0.05 mfd., 200V, paper 
680 mmfd., 20%, tubular ceramic 
50 mfd., 25V, tubular electrolytic 
0.1 mfd., 400V, paper 

0.01 mid., 600V, paper 
220 mmfd., 20%, tubular ceramic 
47 mmfd., 10% ceramic 
3.3 mmfd., miniature ceramic disc 
40,120 mid., 300 volt can 

electrolytic 
0.1 mfd., 600V, paper 
25 mid., 25V, 20, 40mfd., 3 

section electrolytic 

0.05 mfd., 600V, paper 
0.001 mfd., 600V, paper 
0.05 mfd., 400V, paper 
0.02 mfd., 600V, paper 
220 mmfd., 10%, 500V, mica 
0.01 mid., 20%, 1000V, paper 
0.005 mid., 600V, paper 
4700 mmfd, 10%, 800V- 1600V 

test mica 
0.002 mid., 600V, paper 
100 mid., 25V, tubular electrolytic 
0.05 mfd., 600V pdbeir, 5% 
0.1 mfd., -5%-20%, 600V, paper 
3900 mmfd., 500V, 5% silver mica 
330 mmfd., 10%, 800V, silver 

mica 
820 mmfd., 20%, 500V, mica 
25.280 mmfd., 10% mica insulated 

trimmer 
270 mmfd., 20%, 500V, mica 
5 mmfd., 5000V, tubular ceramic, 
durex coated 

G005 mfd., 20,000V, ceramic 
0.'25 mfd., 400V paper 
0.03 mid., 1000V, paper, oil 

impregnated 
230 mid., 150V, can electrolytic 
150 mid., 300V, can electrolytic 
Vertical integrator, ceramic 

coup late 

TUBES 

DESCRIPTION 

RF Amplifier 
Oscillator Mixer 

V1 1st video i-f amplifier 
V2 2nd video i-f amplifier 
V3 3rd video i-f amplifier 
V4 Video amplifier 

Picture tube V5 
V6 Audio output amplifier 
V7 Gated beam discriminator 
V8 Sync clipper and splitter 
V9 Horizontal phase detector 
V 10 Vertical oscillator and d-

c restorer 
VII Vertical output amplifier 
V12 Horizontal sweep oscilla-

tor 
V13 Horizontal sweep output 

amplifier 
V 14 High voltage rectifier 
V15 Horizontal damper 
V16 Sound i-f driver amplifier 
IN64 Germanium crystal video 

detector 
SR300 Selenium rectifiers, 300Ma 

PART NO. 

CC- 22 
CC- 21 

CP-2-0 1 

CC- 25 
CC- 4I 
CF- 2-15 
CC- 368 
CET-8 
CP- 4-0 1 

CP-6- 11 
CC- 322 
CC- 447 
CS- 533 
CEM-11 

CP-6-0 1 
CEM-12 

CP-6-15 
CP-6-21 
CP-4-15 
CF-6- 12 
CM-322 
CP-10-11 
CF -6-25 
CM- 247A-1 

CP-6-22 
CET-5 
Œ'-6- 15-9 
CP-6-0 1-3 
CM- 239 
CM-333A 

CM- 38 2 
CT-6 

CM-327 
CH V- 55-5K 

CHV-35-20A 
CF- 4-025 
CO- 10-13 

CEM-9-E 
CEM- 10-E 
CRP- 3 

PART NO. 

6BK7A or 6BZ7 
6J6 
6C136 
6CB6 
6CB6 
6CB6 
17BF4, 21EP4, 
or 21ZP4 
25L6 
6BN6 
I2AU7 
6AL5 
12AU7 

25L6 
6SN7 

25B06 

1B3G 
25W4 
6AU6 
IN64 

SR- 300 

REFERENCE NO. 

R 1, R 106 
R103, R111, R123 
RIO 4, R109, R115, 
R203 
R10 5, R205 
R110, R309 
R112, R119, R121, 
R213, R217, 
R221 
R113 
R118 
R120 
RI22 
R125 
R126, R30 1 
R127, R206, R207, 
R214 
R122 
R129, R134, R219 
R130 
RI31, R311 
R132, R3 12 
R133 
R200 
R20 I 
R202 
R204, R2I8, R300, 
R308 
R208 
R209 
R210, R3 10 
R211 
R212 
R215 
R216 
R302, R303 
R304 
R305 

R306 
R307 
R3 13 
R3I4 
R3 15 
R3 16 
R3 17 
R3 18 
R320 
R321 
R400 
R40 I 

R402 
R403 

R220, 

REFERENCE NO, 

Ti 
T2 
T3 
T4 

REFERENCE NO. 

L I, L2, and L3 
L4 
L5, L8 
L6 
L7 
L9 
L 19, L 12 
L14 
L 15 
L16 
L 17 
L 18 
L 19 
L20 

RESIS TORS 

DES:-RIPT.ON 

47 ohm, 10%, Y2W. 
100 ohm, 10%, Y2W. 

330 ohm, 10%, y,vi. 
27K, 10%, )4W. 
4.7K, 10%, Y2W. 

I meg., 10%, Y2W. 
180 ohm, 10%, )4W. 
6.8K, 5%, I/2W. 
7.5K, 10%, 1W. 
680 ohm, 10%, Y2W. 
6.2K, 5%, 2W. 
220K, 10%, 

100K, 10%, V2 W. 
33K, 10%, )4W. 
22K, 10%, 14 W. 
15K, 10%, 14 W. 
68K, 10%, )4 W. 
2701C, 10%, 112W. 
IK, 23%, )4 W. 
2K, 10%, 10 W. 
18K, 10%, 1 W. 
150 ohm, 10%, 1 W. 

470K, 10%, Y2 W. 
I8K, 10%, 2 W. 
12K, 10%, 1W. 
2.2K, 10%, 1/4 W. 
180K, 10%, Y2 W. 
56K, 10%, )4 W. 
1.5K, 10%, 14 W. 
10K, 10%, )4 W. 
100K, 5%, )4W. 
2.2 meg., 5%, W. 
5.6K, 10%, Y2W. 
(for G.E. yokes only) 

10K, 5%, )12 W. 
(for all other yokes) 

560 ohm, 10%, Y2 W. 
4.7 meg., 10%, Y2 W. 
5.6K, 10%, )4 W. 
680K, 10%, 14 W. 
68ohm, 10%, Y2 W. 
22K, 10%, 1 W. 
6.2K, 10%, 2 W. 
3.3 ohm, 10%, )4 W. 
680K, 10%, 1 W. 
22 ohm, 10%, 14 W. 
220K, 10%, 2W. 
2400 ohm, 10T, 10W 
candohm, W. W. 

4.7 ohm, 5%, 10W. 
150 ohm, 5%, Y2W. 

TRANSFORMERS 

DESCRIPTION 

Audio output 
Fi lament 
Vertical output 
Horizontal output 

COILS AND CHOKES 

DESCRIPTION 

Video I.F. Bifilar 
Peaking Coil 
Peaking Coil 
4.5 MC take-off coil 
Peaking Coil 
4.5 MC quadrature Coil 
Filament Choke 
Filter Choke 
Deflection Yoke ( 70° Ferrite) 
AFC Coil 
Width Coil 
Linearity Coil 
1st Video I.F. Choke 
4.5-MC I.F. Coil 

PART NO. 

RC- 470-2 
RC- 10 1-2 

RC- 331-2 
RC- 273-2 
RC-472-2 

PC- 105-2 
RC- 18 1-2 
RC-68 2- 3 
RC- 752-5 
RC-68 1-2 
RC-6 22-9 
RC- 224-2 

RC- 104-2 
RC- 333-2 
RC- 223-2 
RC- 153-2 
RC-6E3-2 
RC-274-2 
RC- 10 2-2 
RW-20 2-17 
RC- 183-5 
RC- 151-5 

RC- 474-2 
RC- I8 3-8 
RC- 123-8 
RC- 222-2 
PC- 184-2 
RC- 563-2 
RC- 152-2 
RC- 103-2 
RC- 10 4-3 
RC- 225-3 
RC- 562-2 

RC- 10 3-3 

RC- 56 1-2 
RC-475-2 
RC- 562-2 
RC-684-2 
RC-680-2 
RC- 223-5 
RC-622-8 
RC- 33G-2 
RC-684-5 
RC- 220-2 
RC- 224-8 
RW-242-17 

RW-47G-15 
RC- 151-3 

PART NO. 

T-I23B 
T-129 
T- 116-B 
T- 124-D 

PART NO. 

L V-9 
LP- 17 
LP- 12A 
LT0-13 
LP- 18 
LIF-8-C 
LC- 1 
LC-9 
DY-12-M 
LHO-2-E 
L-M77J4-3 
LM77J4 
L C-11 
L IF- 1 I 

CONTROLS-POTENTIOMETERS 

REFERENCE NO. DESCRIPTION 

p 2 Vertical linearity, 5K, 1/4W 
P5 Vertical size, 2.5 meg, 1/Aw 
P12 A-M rejection control, 1K, 30% 

'4w 
P 17 
PD -1198 10 Vertical hold, 1 meg, '.1w P 18 Heirgihztonness, ialhololdo,K50, ,,.. ,' iv., 

Dual, control; Volume, 500K, 
audio toper w/switch; contrast, 

2K, V2 VI, topped at 600 ohms 

REFERENCE NO. 

F E-4 

F E-5 

L F-8 

TT8 

On-Off-Volume 
Contrast 
Channel Selector 
Fine Tuning 
Brightness 
Vertical Hold 
Horizontal Hold 
VHF- UHF Switch 
UHF Tuning 

MODEL 

45T V 11-43-9027A 
46 T V1I-4 4.9028A 
45TV1 I-43-9085A 
45T V 11-43-9086A 
457 V 11- 43-9087A 
45TV I I- 43-9088A 
45TV11-43-9089A 
45TV11-43-9090A 
45TV 11-43-909 lA 
45TV11-43-9092A 
45TV I 1-43-9093A 
45TV11-43-9094A 
45TVI 1-43-9095A 
45TV 1 1-43-9096A 
45T V4 1-43-9097A 
45TV1 1-43-9098A 
45TV11-43-9 130A 
45TV11-43-9 131A 

MISCELLANEOUS 

DESCRIPTION 

114 slow blow fuse with pig-
toils 
14 amp., 250v, fuse with pig-
tails 
PM focus unit 
PM focus unit 
Ion trap 
Tuner 

• P ort 
used with 

KNOBS 

All Models with 
8-100 7 Escutcheon Door 

KM46 
KM47 
K M45 
KM44 
KM26A 
KM26A 
KM26A 
KM58 
KM59 

MASK 

4-1049-2 
4-10 49-2 
4-1104-2 
4-110 4-2 
4- 110 4-2 
4-1 10 4-2 
4-1 10 4-2 
4-1 104-2 
4-1104-2 
4-1104-2 
4-110 4-2 
4-110 4-2 
4-1104-2 
4-1104-2 
4-1104-2 
4-110 4-2 
4-110 4-2 
4-1 10 4-2 

PART NO. 

P- 2-D 
p- 5- D 

P - 12-D 

P- 17-B 
P- 18-B 
P- 19-B 
PD- 10 
(for 17") 
PD- I1 

(for 21') 

PART NO. 

FE-4 

FE-5 

L F-8 
L F-7 
IT- IA or IT-5 
TT-8 

Other 
Models 

KM56 
KM57 
KM55 
KM54 
K M26 
KM26 
KM26 
KM58 
KM59 

Dial Scale Back Plate 
C-9, C-10 40/40 Mid. 150 V. Electrolytic 

Capacitor 
C-6 25 Mfd. 50 V. Tubular Electro-

lytic Capacitor 
C-4 47 Mid. 500 V. 20% Mica Capacitor 
C.5 .0047 Mid. 400 V. Paper Capacitor 
C-1, C-7 .01 Mid. 400 V. Paper Capacitor 
C-2 .02 Mid. 400 V. Paper Capacitor 

.05 Mid. 600 V. Paper Capacitor 
C-3 . 1 Mid. 600 C. Paper Capacitor 

Printed Circuit - Centralab No. PC- 150 
Printed Circuit - Centralab No. PC- 51 

C-11 2- Gang Variable Condenser w/drum 

--11, T.2 Glass Dial Scale 
Broadcast Loop Antenna 
I.F. Transformer 

L-2 Broadcast Oscillator Coil 
P-25 Voli.me Control Potentiometer - 2M 
P-26 Tone Control Potentiometer W- switch 

- 2M 
Dial Pointer 

R-5 150 Ohms V2W. 20% Carbon Resistor 
22K Ohms I/2W. 10% Carbon Resistor 
220K Ohms Y2W. 10% carbon Resistor 
470K Ohms 3,,W. 10% carbon Resistor 
1 Meg Ohms W. 10% Carbon Resistor 
2.2 Meg Ohre 14 W. 20% Carbon Resist 
tor 
330 Ohms 1 W. 20% Carbon Resistor 

R-7 1000 Ohms 2 W. 20% Carbon Resistor 
Power Outlet 
Phono Jack 
Pilot Lamp Socket 
Selecto' Switch 
Audio Output Transformer 
Zip Coed (approx. 40" long) 
Radio Dial Escutcheon 

SCHEMATIC 
SYMBOL 
NUMBERS 

RADIO PARTS LIST 

DESCRIPTION 

C-8 

R-1 
R-6 
R-4 
03 

-2 

R-8 

CABINET PARTS 

SPEAKER 

PM S-1 
P MS- 1 
PMS-1 
PMS-1 
PMS- 1 
PMS-1 
PMS-1 
PMS-1 
PMS-3 
PMS-3 
PMS-3 
PMS-3 
PMS-3 
PMS-3 
PMS-3 
PMS-3 
PMS-4 
PMS-4 

BACK 

M962 
MB62 
MB69 
MB69 
MB69 
MB69 
MB69 
MB69 
MB69 
MB69 
M869 
MB69 
MB6V 
MB69 
MB69 
MB69 
MB73 
MB73 

ESCUTCHEON 
ESCUTCHEON DOOR 

8-1006 

Or. 

8-100 6 

8-1006 

8-1006 

8-1006 

8-1006 

8-100 6 

• 

8-10 10 ( Blue or Black dial bezel) used with Mallory UHF Tuner and Port No. 
Radio Receptor UHF Tuner. 

•• Uses El..i7A - Channel Selector Escutcheon and EU12A **On, 

8- 100 7 
8- 100 7 
none 
none 
8-100 7 
8-100 7 
8-100 7 
8-1007 
8-1007 
8-1007 
8- 100 7 
8-1007 
8- 100 7 
8-100 7 
8-100 7 
8-1007 
8-1007 
8-100 7 

PART NO. 

BK-163 
CEM-I9 

CET- 17 

CM- 447 
CP-4- 247 
CF- 4- ii 
CP-4-12 
CP-6-I5 
CP-6-0 1 
CRP-5 
CRP-6 
CV-5 
GO- 3 
LA-6 
LIF-14 
LO-5 
P-25 
P-26 

PB-4 
RC- 151-1 
RC- 223-2 
RC- 224-2 
RC- 474-2 
RC- 10 5-2 
RC- 22 5-1 

RC- 331-4 
RC- 10 2-7 
SAC- 1 
SC- 1 
SPL-3 
SW-9 
T-132 
WZC-1 
GO-3 

GLASS 

3-1033 
3-10 33 
3-10 37 
3-1037 
3-1046 
3-10 46 
3-10 46 
3-10 46 
3-1046 
3- 10 46 
3-1046 
3-1046 
3-1046 
3-1046 
3- 10 46 
3-10 46 
3-1046 
3-1046 

8-10 14 ( Green dial bezel) 

Off, Volume, Contrast Escutcheon. 

Used EU7A and EU 12A Escutcheons. Also used 8-100 9 ( Blue 'or Block) dial bezel for Mallory UHF Tuner and 
8-10 13 ( Green) dial bezel for Radio Receptor UHF Tuner. 

PHONOGRAPH REFERENCE 

Models 45TV11-4 3-9 130A and 45TV11-43-9 13IA, Television- Radio-Phonograph Combinations, may be equipped with 

either o VM Model 950 record changer or a Webster- Chicago Model 114 record changer 

Both changers are orginal I y equipped with an Astatic type ACD-M cartridge and an Astiotic type A- 1 (J) 

©John 1. Rider 



MASK 

ROM-041 '-
MODEL 21T21 
RDM-042 

UUS1 StAL 

RIG-014 

MODEL 21C226 
CABINET RAV-220 

PICTURE CONTROL 
KNOB, RDK-328 

COMPRESSION RING ------

RMS-326 

VOLUME, ON-OFF 
KNOB, RDK-329 

COMPRESSION RING 
RMS-273 

MODEL 21C227 
CABINET RAV-221 

VERTICAL HOLD 

KNOB, RDK-332 

MODEL 21T21 
CABINET RAB-218 

CABINET 
RAV-217 

MODEL 21C225 
CABINET RAV-219 

CUSHION 

7777--RMM-253 

SAFETY GLASS 

RDW-067 

1UNING CONTV.:1 
KNOB, RDK-3, 

COMPRESSION RING 

RMS-323 

VHF CHANNEL SELECTOR 

UHF DECORATIVE PLATE \ KNOB, RDK 331 
RYN-011 BRIGHTNESS COMPRESSION SPRING 

MODEL 21T21, RYN-016 KNOB, RDK-332 RMS-325 

NOTE: For catalogue numbers of other models refer to Replacement Parts List, page 31. 

MODEL 21720 & 21121 

MODEL 21C228 
CABINET RAV-215 

MODEL 21C229 
CABINET RAV-222 

ANTENNA 
TERMINALS 

RJB -029 

CAP 
RAC • 128 

NOR HOLD CONTROL 
RRC-207 . 

MODEL 21C232 
CABINET RAV-230 

MODEL 21C230 
CABINET RAV-231 

CABINET BACK 
RAB-215 (ROUND HOLE) 
RAB-232 (SQUARE HOLE) 

• • • • • • • • • • • • • • •• • • •• • • • 

0 • • • • • • • • •• • •• • • • golg• •• 0 

•   •••••• se • ** • 

• • •   

OOOOO •••• 

• s • •• e • ••• 

• •• •• • • 
e es...-. 

• • • • • • • 

•• • • •• • 

• • • • 

A-3 413432 

NOR. FREQ. CONTROL 
RLC-I25 

— _------------§e 

AREA S ITCH CORD& AC PLUG RWL-027 VERT. LIN. CONTROL 
RSS-005(Ist Prod )  RRC-208 

RSW -067(2nd a 3rd P) 

• • • • • •••• • 

• •• • • • • • IIP 

• • • • • 0 • • 

•0 • • •• •• 

Miff • • • • • 

• • • • • 0 • 

• • • ••• 

• 

• 

• 

Co 

MODEL 21C231 
CABINET RAV•232 

WIDTH CONTROL 
RLD-053(ist R-od.) 

RLD-058 (2 nd 8.3rd P. 

NOR. LIN. CONTROL 
RLD-054(!rt Pod.) 

RLD-056 (2nd & dP 

REAR VIEW, MODEL 21720-T21 

HEIGHT CONTROL 
R RC-209 

MODEL 21C233 
CABINET RAV-233 

3
9
V
d
 A
l
 
D
I
U
1
D
3
1
3
 
1
V
1
1
3
N
3
0
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PICTURE TUBE ROD 

I/ ROD NUT 
TARN TO PRESS FOCUS UNI? 
MOUNT AGA.NST PICTURE TUBE 

GUIDE FUNNEL 

* PICTURE 
STRAIGHT-
ENER 

FOCUS UNIT ADJ. 
MOVE uNcl IS 08 DOWN 
TO PLACE IT CONCENTRICA ty 
ABOUT PICTURE TUBE NEC 

WOBBLE PLATE ADJ. ARM 
LOOSEN LOCI, SCREWS ANOYOVE 

ner.n.euer s"-"". 

PICTURE TUBE 
ROD 

POWER TRANSF 

PRIMARY POWER 
17 FUSE COVER ° 

GROUNDING 
CLIP 

ROO NUT 

R360 

HOW 
HOLD 

YOKE 
CONNECTOR 

FOCUS CONTROL 
.0,,,smett TROU RACK e RECEIVER 

PICTURE TUBE SOCKET 

PICTURE TUBE 
ROD 

ROD NUT PICTURE * 
STRAIGHT-
ENER 

ION 
TRAP 

1-04 ANODE 
ONNECTOR 

CLAMP RING 
EXTENSION 
NUT 

ICTURE TUBE 

LOCAL- A 

DeereiE 
L 351 S301 

NOR OSCILLATOR 

C INTERLOCK 

1402 

L 353 
HORIZONTAL 
LINEARITY 

R320 

HEIGHT 

R324 

VERT. 
LIN 

SYMBOL 

• NOT OSLO ON LATE PRODUCTION RECEIVERS 

Fig. 1. Chassis and Picture Tube Assembly 

TUBE & CRYSTAL COMPLEMENT 

PURPOSE TYPE 

V102 
V103 
V104 
V105 
V106 
V107 
V108 
V109 

V110 
V111 
V112 
V113 

V114 
V115 
V116 
V117 
V118 
V119 

V120 
VI21 
V122 
V123 
V124 
11125 
Y151 

1st R-F Amplifier 6AB4 
("B- K" Tuner) 6BK7A 
2nd R-F Amplifier 6AK5 
Mixer-Oscillator   12AT7 
1st I-F Amplifier   6AU6 
2nd I-F Amplifier  6AU6 
3rd I-F Amplifier   6AU6 
4th I-F Amplifier   6CB6 
1st Video Amplifier 86 AGC Keyer 6U8 
2nd Video Amplifier   6AQ5 

or 6CL6 
Picture Tube 21EP4-A or 21EP4-B 
Audio I-F Amplifier (4.5 mc) 6CI36 
Audio I-F Limiter 6AU6 
Ratio Detector, 1st Audio Amplifier, 
AGC Clamp   6T8 

Audio Output 6V6-GT 
Sync Amplifier & Noise Inverter   .. 12AT7 
Clipper 8s Horizontal Blanking 12AX7 
Vertical Oscillator 12BH7 
Vertical Output 6AH4-GT 
Horizontal Phase Detector 86 

Reactance Control   12AU7 
Horizontal Ose. 8s Discharge.  12AU7 
Horizontal Output 6CD6 
High Voltage Rectifier  1B3-GT 
Horizontal Damper   6AX4-GT 
Power Rectifier   5U4-G 
Power Rectifier 5U4-G 
I-F Detector Diode Special, RED-003 

MCDELS 21C225,6,7,8,9,30,1,2,3,21T20,1; UHF, Ch. "EE" Series 

GROUSING 
SPRING 

RIMS - 324 

PICTURE TUBE 
ROD (4) Auer »XS'S. Y FOR 

RAR - 02G 2 3/8 BETWEEN YOKE 
FLANGE Et FOCUS UNIT 
DISC 41110E FUNNEL 

ROM-072 

PICTURE 
TUBE 
HOWER 

PICTURE 
STRAIGHTENER 
REA.005 

FOCUS UNIT 
MOUNT 

DEFLECTION 
YOKE 

FILD- 052 

FOCUS UNIT 
DISC 

RUM - 238 

YOKE RETAINER 
RUC - 056 

FOCUS UNIT 
ALF -058 

TURN KNURLED END 
FOR BEST FOCUS 

CLAMP ION TRAP 
RING RET-013 

RFIN-012 

EXTENSION NUT 
ROO- 0I9 

PICTURE 
TUBE 

SOCKE T 

Fig. 2. Side View of Picture Tube Mount Assembly 

SPECIFICATIONS 

CABINET DIMENSIONS 

MODEL FINISH 

21C225 

21C226 

21C227 

21C228 

21C229 

21C230 

21C231 

21C232 

21C233 

21T20 

21T21 

Mahogany 

Black Cherry 

Mahogany 

Blond 

Mahogany 

Black Cherry 

Mahogany 

Cherry 

Limed Oak 

Mahogany 

White Oak 

HEIGHT 
INCHES 

35% 

35 1/2 

34% 

37 

37 

37% 

37 

37% 

24 136 

24 136 

WIDTH 
INCHES 

25 19.6 

26je 

26 

27% 

261-1 

27% 

27 

27% 

25A 

25.1eg 

DEPTH 
INCHES 

20 It 

213g 

20H 

21% 

23 136. 

23 116 

23 3/8 

23 11/4 

23% 

20r7e 

20H 

WOBBLE PLATE LEVER 
LOOSEN WING NUT AND MOVE 
LEVER IN A RESTRICTED 
CIRCULAR PATH TO CENTER 

PICTURE 

FOCUS ADJUSTMENT 

WEIGHT 
LB 

138 

138 

138 

138 

163 

163 

163 

163 

163 

124 

124 

POWER INPUT 
RATING: 

Frequency 60 cycles 
Voltage 115 volts 
Wattage 275 watts 

R-F FREQUENCY: Channels No. 2 thru No. 13 
Frequencies 54-88 mc, 174-216 mc 

RECEIVERS 
EQUIPPED 
WITH UHF: 

Channels No. 2 thru No. 83 
Frequencies 54-88 mc, 174-216 mc, 

470-890 mc 
(For complete Channel Frequency chart see 
page 4) 

INTERMEDIATE 
FREQUENCIES: 

Picture I F Carrier 45.75 mc 
Adjacent Channel audio trap 47.25 mc 
Sound I-F carrier 41.25 mc 
Adjacent channel video trap 38.00 mc 
Intercarrier sound take-off  4.5 mc 

PRIMARY 
FUSE: 

Type Cartridge-type 
Rating 4 amp, 125 volts, slow-blow 
Size 1% in. x % in. dia. 

HIGH-VOLT. 
FUSE: 

Type Pig-tail 
Rating % or /8 amp, 250V 
Size 1% in. x % in. dia. 

AUDIO POWER 
OUTPUT: 

Undistorted 1  5 watts 
Maximum 2  5 watts 

ION TRAP 
ALTERNATELY SLIDE 

AND ROTATE FOR 
MAXIMUM BRIGHTNESS 

PICTURE 
TUBE: 

3-65,4 

Type 
Size  
Construction Glass, rectangular 
Deflection Angle 70 degrees 
Mask  . .. . . Rectangular, elliptical sides 
Picture size  13 inches 

high x 18% inches wide 

INSTALLATION ADJUSTMENTS 

GROUNDING SPRING 
wig 

FOCUS UNIT ADJ. NUT 

LOOSEN NUTS TO CENTER 
UNIT. ADJUST SO THAT DISTANCE 
BETWEEN WOBBLE PLATE AND 

YOKE FLANGE IS 2 1/2 INCHES. 

Fig. 3. Picture Tube Adjustments 

.21EP4-A or -B 
 21 inches 

FOCUS UNIT: Loosen the focus unit securing nuts and laterally ad-
just the focus unit for the dimension shown in Fig. 2. Make sure 
the circular focus magnet remains concentric about and perpen-
dicular to the tube neck. Tighten the focus uait securing nuts. 
Adjust the focus control screw for best focus. Some receivers use 
a slightly different focus unit as illustrated in Fig. 3. 

PICTURE CENTERING: The wobble plate lever which is located on the 
forward end of the focus unit is the centering control. Loosen its 
two securing screws and move the lever in a restricted circular 
path until the picture is centered. Readjust the focus control if 
the picture centering process disturbed the focus adjustment. 
Refer to Fig. 3 for a different type of lever on top of unit. 

PICTURE STRAIGHTENERS: These are the two anti-pincushioning mag-
nets mounted near the bell of the picture tube. Adjust these mag-
nets as follows: 

(a) Reduce the picture size so that the raster edges are visible. 

(b) Adjust the straightening magnets so that the raster edges 
are perfectly straight. These magnets will have an effect 
upon the width, but their important function is to keep the 
raster edges from being "bowed" in or out. 

(c) Return picture to normal size with the size controls. 

PICTURE TUBE ROD 
(4) 

ROD NUT(4) 

TURN TO PRESS 
FOCUS UNIT MOUNT 
AGAINST PICT TUBE 

PICTURE STRAIGHTENER 
ADJUST SO THAT RASTER 

EDGES ARE PERFECTLY 
STRAIGHT (TEMPORARILY 
REDUCE PICTURE SIZE) 

A-371377 

A. TO REMOVE PICTURE TUBE 

1. Disconnect all cables and leads. Remove chassis. 

2. Lay cabinet face down on a soft, nonscratching surface. 

3. Remove ion trap. 

4. Loosen and remove nuts and washers which secure the 
mounting rods to the picture tube strap assembly. 

5. Remove entire picture tube mount assembly. 

6. Remove picture tube assembly and picture tube. 

7. Remove picture tube strap and remove tube from mask. 

B. TO REPLACE PICTURE TUBE 

1. Replace picture tube in mask and replace strap and tighten 
it. 

2. Replace, in reverse order, all yoke and focus assembly parts 
removed in "A" above. 

3. The nuts on each side of the flux shield (large disk) should 
be set for proper distance between the disk and the flange as 
shown in Fig. 2 and 3. Next, tighten the nut behind the forward 
plate of the focus unit thus maintaining it in its maximum for-
ward position. 

4. Replace ion trap. 

5. Replace chassis and connect all leads and cables. 
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R-F TUNER UNIT 

GENERAL DESCRIPTION 
The r-f amplifier, converter and local oscillator are constructed 

as a complete subassembly unit which can be easily dismounted 
from the main chassis. This unit is designed and shielded to 
reduce oscillator radiation to a minimum. 
The r-f tuner unit uses two r-f amplifiers, a converter and an 

oscillator. The intermediate output frequencies are: 45.75 mega-
cycles for picture and 41.25 megacycles for sound. 
The circuits are tuned by series coils and their distributed 

capacity, the tube capacity, and the capacity of three trimmers. 
As the channel selector is switched to lower channels, coils are 
added in series to lower the frequency. The oscillator section 
has a tuning adjustment for each channel so that the oscillator 
frequency may be correctly adjusted for every channel with one 
setting of the fine tuning control at the center of its range: 
The antenna is coupled to the cathode of the first r-f amplifier 

by a balanced input transformer to reduce noise pick-up. 
The r-f tuner unit includes an intermediate frequency trap in 

the cathode circuit of the first r-f amplifier to remove interfering 
frequencies, in the intermediate frequency pass-band, which 
may be picked by the antenna system. The trap is connected into 
the circuit when the receiver is tuned to the critical Channels, 2 
through 6. Late production tuners incorporate a tunable cathode 
coil, L100. 
Two major versions of tuners were used during the production 

run of these receivers. The 1st production receivers incorporate 
an "EE" version which uses a 6AB4 tube as 1st r-f tube, while 
the 2nd and 3rd production receivers incorporate a "BK" version 
using a 6BK7 tube as a 1st r-f amplifier. Refer to pages 14 and 
25B for further details. 
Delayed automatic gain control bias is applied to the second 

r-f amplifier. The i-f output of the converter is applied to the 
first i-f amplifier through a low-impedance coupling line to the 
i-f input coil. A test point "I" is added at the converter grid 
which is isolated from the grid by a resistor. 

SERVICE ON R-F TUNER UNIT 
The r-f tuner unit has been carefully designed for trouble-free 

operation and ease in servicing. All parts including the switch 
wafers with the coils mounted are readily replaceable. 

It is recommended that any trouble be definitely located before 
removing the r-f tuner unit. Make the following checks to help 
ascertain whether or not the trouble is in the r-f tuner. 

1. If video or sound is present this usually eliminates the r-f 
tuner unit as a source of trouble. If both video and sound are 
absent, but the raster is normal, the trouble may be in the video 
i-f stages as well as in the r-f tuner unit. 

2. If a noise pattern is evident on the screen, it usually indi-
cates that the r-f tuner unit, the video i-f and the video amplifier 
circuits are operating normally. Check for a short or an open cir-
cuit in the antenna or antenna input circuits or first r-f stage. 

3. Replace r-f tuner tubes with known good tubes. Note: When 
a new tube is used, slight differences in interelectrode capacities 
between tubes may cause a slight detuning of r-f circuits. If an 
oscillator tube is replaced, the fine tuning range should be checked. 

4. Check for proper AGC bias voltage at test point No. X. 
A normal signal should produce approximately - 3 volts VTVM 
reading. 

5. The oscillator may be checked by measuring the voltage at 
test point No. I. If the oscillator is functioning it should develop 
approximately - 3 volts as measured by a vacuum tube volt-
meter. If the oscillator is inoperative the voltage at test point 
No. I will drop below I volt. 

6. Check the i-f output coupling for open or short circuit. 
7. Couple a 44-megacycle 400-cycle amplitude modulated 

signal to test point No. I. If the 400-cycle modulation is present 
at the output of the video amplifier plate as seen on an oscillo-
scope or observed on the screen of the picture tube in the form of 
horizontal bars, it is highly probable that the trouble lies some-
where in the r-f tuner unit ahead of the converter, VIO3B, 
grid (pin 7). However, should this 400-cycle information fail to 
appear in the receiver output, a check should be made of the 
video i-f amplifier stages, the crystal diode and the video am-
plifiers. 

8. Check r-f tuner socket voltages shown in Fig. 27, page 24. 

REMOVAL OF TUNER UNIT FROM CHASSIS-

1. Disconnect the antenna t ansinission line and the tuner out-
put i-f coupling at the i-f assembly. 

2. Remove self-tapping screws holding the tuner to the 
mounting brackets at the front and rear of the tuner. 

3. Disconnect the following leads from the r-f tuner terminals: 
AGC, 6.3-volt heater, high B+ and low B+, see Fig. 19. 

1.102 

6137 

LI43 

L106 

6129  

0130 

MOUNTING 
CLIP 
R. O44 1155-0 

INPU Te l 

V101 
,5T NF 

8100•4 

V10£ 
ENO R-1 

R104\ R111 

LIlt LI1 L127 

8100-B 9100-C 5100-1) SI 
ST R-f" 
PLATE 
RSX-022 

250 R-F 
GRID 
R SX-DEI  

ENO N- F 
PLATE 

NCR -On 

V105 
C 011V -05C. 

*Late production RSW-101 

Fig. 12. R-F Tuner, Side View 

TEST POINT 

  @ 
SET SCREW 
1012-070 

R110 

C1 13 

TEXTOLITE 
SIDE RAIL 
RII -057  

4. Disconnect the black phenolic coupling from the r-f tuner 
switch shaft. The tuner assembly is now free for removal. 

REPLACEMENT OF SWITCH WAFERS-See Fig. 12 and 13. 

1. Remove the r-f tuner unit from the chassis and remove its 
shield. 

2. Loosen setscrew (E) which holds Textolite switch shaft into 
the brass coupling RMK-007 and slide shalt out of the rear ol 
the switch. 

3. Remove the spring clips (B) which secure the switch wafer 
to the Textolite side rails (C). There are six of these springs on 
each side. These may be removed by lifting the tab out of the 
hole in the Textolite side rails. 

4. Unscrew the four hex nuts (D) which secure the side rails 
(C) to the shields. The side rails may be lifted out of the switch 
wafers. 

5. Unsolder the connections to the wafer to be removed and 
replace with the new wafer. 

TO REMOVE THE OSCILLATOR WAFER ONLY-See Fig. 12 and 13. 

1. Remove the r-f tuner from the chassis and remove the r-f 
tuner unit shield. 

2. Loosen the Allen setscrew (E) which holds the Textolite 
switch shaft to the coupling and pull the shaft out of the oscil-
lator wafer. 

3. Remove the four spring clips (B) which secure the Textolite 
side rails (C) to the r-f tuner unit front apron and the oscillator 
wafer. 

4. Remove the two self-tapping screws (A) which hold the r-f 
tuner unit front apron to the chassis, and pull the front apron 
forward so that the oscillator wafer may be removed. Use care 
not to break the connection to the tuning capacitor, C118. 

5. Unsolder the connections to the oscillator wafer and remove 
it by springing up the Textolite side rails (C). 
When reassembling the r-f tuner unit and replacing switch 

wafers, use care not to dalliu or distort any of the coils mounted 
on the switch wafers. Reassemble the r-f tuner unit in the reverse 
order that it was disassembled. 

REMOVAL OF TUNING CAPACITOR OR DETENT ASSEMBLY-See Fig. 12 
and 13. 

1. Remove the r-f tuner unit from the chassis as outlined. 
2. Remove the r-f tuner unit shield. 
3. Remove the two spring clips (B) which hold the Textolite 

side rails. 
4. Loosen the rear setscrew which holds the Textolite shaft 

into the brass coupling (RMK-007) and slide the Textolite shaft 
out of the coupling. 

5. Remove the two self-tapping screws which secure the front 
apron to the r-f tuner unit chassis. 

6. Spring up the Textolite side rails (C) to release the front 
apron for access to the tuning capacitor. 

7. Unsolder the tuning capacitor lead at the 12AT7 socket. 
8. To remove the detent assembly, remove the "C" washer on 

brass shaft. 
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Fig. 13. R-F Tuner and Switch, Wafer Wiring 
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MODELS 21C225 6, 7, 8, 9 301 2, 3 21T20, 1. UHF Ch. "EE" Series 

R-F Alignment Chart 
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LI27 
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PLATE  
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0'114.1256 

Late-Production Video Amplifier, Blanking 
Circuit and H. V. Supply Circuit 

0103 0102 V101 
CONV.OSC. ZSDR-F IST 

6.4414 

LI 6  LII9 

Pt 3, 2ND li-F1 r4.8, 2ND R - 

STEP II  STEP  
GRID  GRID  

/541.110 

1011.6, ST R-F PtATE  
STEP 6 

CH. 3,15T R-F 
PLATE 
STEP 11 

Fig. 17. R-F Tuner Adjustment, Side View 
("BK" Version) 

L100 CI04 0108 C108 

R-F Alignment 
NOTES: 

1. The r-f tuner may be aligned without removing it from 
the main chassis. Disconnect the 300-ohm transmission line from 
the antenna input transformer, T100 and disconnect the B 4- to 
the oscillator, see Fig. 19. To remove from the oscillator, 
clip the jumper between the center terminal lugs and transpose 
250-volt lead from top feed through capacitor to lug No. 3 
(reading left to right, looking down at top of tuner). Be sure 
to replace jumper and properly connect 250-volt lead after 
alignment. 

2. Connect the sweep generator to the r-f tuner antenna 
input transformer using the G-E ST-8A balanced adapter to 
obtain 300 ohms output, see Fig. 14. The adapter should be con 
nected to the r-f tuner through approximately three feet of 300-
ohm transmission line and a resistor pad, as shown in Fig. 16A. 
When using other test equipment of the unbalanced output type, 
a pad as shown in Fig. 16B should be used instead. 

3. Conneet a 3-volt battery to the AGC terminal of the r-f 
tuner, see Fig. 19, with the positive lead of the battery connected 
to the tuner chassis. 

4. Should it become difficult to obtain proper tracking on 
Channels 7-13 with the indicated adjustments, proper tracking 
may be achieved by dressing the coil L122. This coil is available 
through the opening of the tuner shield as shown in Fig. 17. This 
coil should be dressed with an insulated too) to prevent a B-1-
short. 

5. It is possible to obtain two different settings of C105, Fig. 
17, that will give the proper r-f. bandwidth. The correct setting 
may be determined by switching from Channel 13 to Channel 12 
and observing the change in bandwidth. The correct setting will 
result in a slightly greater bandwidth on Channel 12. 

6. When proper tracking on the low channels cannot be 
achieved with the provided screw adjustments, the inductance 
of the coils L110, L111, L117, L118, L125 and L126 (Fig. 13) 
may be varied by inserting a knife blade between the windings. 
This method of adjustment requires the removal of the tuner 
shield, a procedure which will detune the circuits. However, in 
most cases the provided screw-type adjustments will suffice to 
achieve proper tracking through all channels after the shield has 
been replaced. 

7. The picture and sound carrier marker should not be less 
than 75% of the peak of the r-f response curve. Refer to the 
"limits" curves shown in the accompanying alignment chart. 

8. Seal trimmer screw of C105 and the brass cores in the coils 
L114, L112, L109, L119, L116, L127 and L124, Fig. 17, with 
wax to prevent detuning. Seal the tuning screws in trimmers 
C104, C106 and C108, Fig. 18, with glue. Reconnect the B-F 
oscillator lead on the r-f tuner terminal board and connect the 
transmission line to r-f tuner input transformer. 

9. For receiver over-all alignment check, see page 19 (Step 3 
and 4 of I-F Alignment Chart). 

L108 
IZIPRPT V101 0102 0103 
TRANSA 1ST R-F 2ND R-F T>35 CON'( OSC. 

IIST R-F CATI4C01 TUNING  
STEP  

CHANNEL 13 
1ST R-F PLATF 

STEP 1 
!Mel 

TUNING 
CONTROL 

C118 

CHANNEL 
SWITCH 

, TEST POVIT 

YAM 

Fg•Ma 
Mi-777 

Fig. 18. R-F Tuner Adjustment, Top View 
("BK" Version) 

(a) Set generator sweep width to 10-15 mc. 
(b) Signal input point at r-f tuner input transformer, T100. 
(c) Observe response curve at test point I, Fig. 18, through 

10,000-ohm resistor. Connect test equipment ground lead 
to r-f tuner chassis. 

(d) Adhere to following order when performing a complete 

alignment. 
(e) When following the procedure below, an attempt should 

be made to obtain the indicated ideal response curves. 
Minor deviations from the ideal curves may occur, the 
maximum limits of "tilt" and/or bandwidth being shown 
in the "Remarks" column. 

STEP 

RECEIVER 
AND 
SWEEP 

MARKER 
GENERATOR 

GENERA- FREQUENCY ADJUST REMARKS 

TOR MC 
CHANNEL 

Retune C108 and/or redress L122 
1 No. 13 21!.2.) C104, C105 and C108 (Fig. 17 and 18) for maximum gain (Fig. 17) for proper tracking; see note 

213.75 and proper bandwidth of 4.5 mc to obtain curve "A" 
below. Limits are shown in last column. 

4; C105 controls bandwidth, C104, 
C106 and C108 bring circuits into 
resonance. 

2 No. 12 205.25 Adjust L100 on Channel 12 for maximum amplitude of 
209.75 center of response curve. Do not adjust beyond this point 

even if peaks tend to increase in amplitude. ("BK" version 
only) 

3 No. 11 199.25 
203.75 

4 No. 10 193.25 
LT 197.75 TS% 

P 

5 No. 9 187.25 No adjustments; check 25% P 25% 

191.75 tracking; obtain curve -f—  -r ."--

"A"; limits shown in last P S 
-C- -0- 

6 No. 8 181.25 column. Sound Picture 
185.75 Carrier Ca trier 

A 25% down 25% down 
7 No. 7 175.25 Ideal curve 

179.75 Tilt Limit Curves 

L112, L114, L119 and 
8 No. 6 83.25 L127, Fig. 17, for maxi-

87.75 mum gain, opti mum curve 
flatness and 4.5 mc band-
width; see curve "B" 

TS% TS% 

 P S 9 No. 5 77.25 
81.75 No adjustments, check 

tracking; see curve "B" 

.3 
As 

P S 
29% 25% 

10 No. 4 67.25 - E- - F- s. n[43 

71.75 e s 

.. 
Wide Narrow 
limit limit 

11 No. 3 61.25 L109, L116 and L124, 
65.75 Fig. 17, for maximum 

gain and optimum curve 
flatness. See curve "B" 

Bandwidth Limit Curves 

B 
No. 2 55.25 No adjustments, check See note 6. 12 Ideal curve 

59.75 tracking; see curve "B" 

Ci4 

A. "EE" Version Tuner 

C John Y. Rider 

11.133J4 

B. "BK" Version Tuner 

Fig. 19. R-F Tuner Terminal Board Wiring 



Oscillator Alignment 

GENERAL Two methods of oscillator frequency adjustment are 
given below. The first method uses a transmitting station for the 
ladjustment while the second method requires a sweep generator 
to align the oscillator coils. 

A. "ON Station Signal" Alignment 

R-F and video i-f alignment must be correct before attempting 
oscillator alignment. A transmitted station signal is needed for 
each one of the coils being adjusted. Tune in the stations starting 
with the highest frequency channels and adjust the tuning screws 
for all available stations so that with the fine tuning control in 
the full-clockwise position, audio is just visible in the picture. 
Then, check to see that best picture response on all channels 
takes place approximately in the center of the oscillator fine 
tuning range. 

B. Sweep Alignment 

1. R-F and video i-f must be properly aligned before align-
ing the oscillator. 

2. Connect a 3-volt battery to the AGC terminal of the r-f 
tuner, see Fig. 19, with the positive lead of the battery connected 
to the tuner chassis. 

3. Disconnect the 300-ohm transmission line from the antenna 
terminals to the r-f terminals and connect the sweep generator 
to the r-f tuner terminals as described in note 2 on page 14. 

4. Set the fine tuning knob 180 ° turn) from the counter-
clockwise limit of its rotation, i.e. rotate the fine tuning knob 
counterclockwise to the end of its travel, then turn the fine 
tuning control knob 180° turn) clockwise. This setting of 
the fine tuning control should be maintained for all oscillator 
adjustments. 

5. Make the indicated adjustments so that the picture carrier 
marker for the channel falls at 50% on the high frequency side 

th c rcaponar. curve. 

LI35 

LI34 LI34 L133 
CHANNEL N 

STEP C 

CHANNEL 6 

STEP 20 

Fig. 20. Oscillator Adjustments 

OSCILLATOR ALIGNMENT CHART 

Sweep Generator Sweep Width 10-15 MC 

STEP 
NO. 

RECEIVER 
AND 

MARKER 
POSITION 

MARKER 
GENERATOR 
FREQUENCY 

SIGNAL 
INPUT 
POINT 

OBSERVE 
RESPONSE 
CURVE AT 

ADJUST SEE 
NOTE 

13 No. 13 211.25 MC L135 Channel No. 13 oscillator adjustment. 

14 No. 12 

No. 11 

205.25 MC L134 Channel No. 12 oscillator adjustment. 

15 199.25 MC 

Antenna 
terminals 

(see Note 3) 

Test Point 
IV 

(Video detector 
diode load) 

L134 Channel No. 11 oscillator adjustment. 

1, 2, 3, 
4, 5 

16 No. 10 193.25 MC L134 Channel No. 10 oscillator adjustment. 

17 No. 9 187.25 MC L134 Channel No. 9 oscillator adjustment. 

18 No. 8 181.25 MC L134 Channel No. 8 oscillator adjustment. 

19 No. 7 175.25 MC L134 Channel N o. 7 oscillator adjustment. 

20 No. 6 83.25 MC L133 Channel No. 6 oscillator adjustment. 

21 No. 5 77.25 MC L132 Channel No. 5 oscillator adjustment. 

22 No. 4 67.25 MC 

61.25 MC 

L131 Channel No. 4 oscillator adjustment. 

23 No. 3 L130 Channel No. 3 oscillator adjustment. 

24 No. 2 55.25 MC L129 Channel No. 2 oscillator adjustment. 

AUDIO I-F ALIGNMENT 
NOTES: 

1. Tune in a television signal. This will provide a 4.5 roc sig-
nal source for audio alignment. Keep the Volume control turned 
down unless the speaker is connected. 

ADJUST FOR 
MAXIMUM 
DEFLECTION 

T202 

r — — 
VII2 
6AU6 

L____ 

TO VOL. C(213 

CO NT R.4-1 

.0IMF 
C2I2 

22K 

C2I1 

VII3A 
2 

6T8 
3 

0 4 
TEST POINT 

2. Figure 21 shows a simple resistor network needed for the 
alignment of T202 secondary. These two 100,000-ohm resistors 
should be chosen as accurately as possible, for equal resistance. 
Be sure to remove these resistors after completing the alignment. 
Align as follows: 

4. METER 

20?-1M,0S / 00VOLT 
APPROX. 
10 -15 VOLTS 

2 

ADJUST FOR ZERO 
VOLTS 

Fig. 21. Audio I-F Meter Connections 

AUDIO I-F ALIGNMENT CHART 

STEP CONNECT VTVM OR 
20,000 OHMS/VOLTMETER 

1 

ADJUST 

ro-

TEMPO ARY'ADDED 
BALANCED 100K 
RESISTORS FOR T202 

TOP-CORE ALIGNMENT 
"HAND -PICK" RESISTORS 
WITHIN 5% OF EACH 
OTHER. 

K-124.13I 

METER 
20,000 OHMS/VOLT 
SE' ON LOWEST RANGE 

METER 
INDICATION 

To test point VI and chassis. L157 and T201 (top and bottom 
cc.res). 

2 V113A, pin 2 and chassis. 

3 Test Point VII and center of 
two 100K ohms resistors. See 
Fig. 21. 

T202 primary (bottom core). 

T202 secondary (top core). 

Adjust for maximum 
deflection. 

REMARKS 

Voltage to be read is negative 
with respect to chassis. 

Adjust for zero volts 
d-c output. 

Repeat steps 1, 2 and 3 to assure 
proper final adjustment. 

L106 TRAP ADJUSTMENT 

ALIGNMENT OF L106 I-F TRAP 

The trap, L106 (Fig. 18) is incorporated in the r-f tuner to 
remove or attenuate any interfering frequency in the i-f range. 
The trap should be aligned by tuning for minimum i-f channel 
interference pattern on the screen. If the interference is inter-
mittent and the interfering frequency is known, L106 may also 
be aligned by the use of a calibrated signal generator. 

NOTES: 

1. Conn : ct 3 volts bias from the AGC line on the r-f tuner 
(see Fig, 19) to chassis with the positive terminal of the batttry 
connected to chassis. 

2. Use an accurate marker generator to furnish a signal of the 
same frequency as the interfering frequency and a sweep gen-
erator with its center frequency set approximately at the inter-
ference frequency. Connect the scope to view the resp,i- corve 
at the output of the video detector. 

3. Use the GEST-8A balanced adapter and a 3- foot piece 
of 300-ohm transmission line to couple the r-f sweep to the 
antenna terminals of the receiver. 

1. Be sure, in tuning the trap, that it does not attenuate 
Channel No. 2. 

L106 ALIGNMENT CHART 

MARKER 
FREQUENCY 

Interference frequency 

SWEEP FREQUENCIES 
AND INPUT POINT 

OBSERVE RESPONSE 
CURVE AT 

CHANNEL SWITCH 
SETTING ADJUST 

40 to 50 mc to antenna 
terminals 

Test Point IV 2 Core of L106 for minimum 
amplitude of curve at marker 

G
E
N
E
R
A
L
 
ELECTRIC 

T
V
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A
G
E
 
1
4
-
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MODELS 21C225, 6, 7, 8, 9, 30, 1, 2, 3, 21T20, 1; UHF, Ch. "EE" Series 

OSC. CONY. 

CONY. 
PLATE VIOT TRI 
TRANS. 

T ÍOS 

(TOP) 

2ND 

C1OB 

c.o6CD 

ST R• 
AMP. 

LION 
IF TRAP 00 

ANTENNA 
INPUT 
- 1TRANS. 

o 

C104 

Il 

T401 

POWER 
TRANSFORMER 

RECEIVER ALIGNMENT 

L 153 
1.152 (BOT TOM) 

(BOT TOm) 47.25 MC TRAP 

38 OMC 
TRAP 

LISA (BOTTOM) 

1ST VIDEO IF 

1151 

2ND VIDEO FE 9 
BOTTOM 

VIOS 

T152 

3RD VIDEO IF H3OTT0m) 

AUDIO OUTPUT 

RATIO DETECTOR 
1ST AUDIO ANIP., 
AGC DELAY 

VERT. OUTPUT 

T163 

4TH IDEO IF '20T TOM) 

L167(BOT TOM) 

LINO ( TOP) 
4.5MC 0 LIST 
TRAP 41.25 (BOTTOM) 
0 TRAP 04.5MC 

.Boi TOM SOUND 
(ST VIDEO AMP 
ACC NEVER 

TARE OFF 

2ND VIDEO AMR 

UR 6CL6 

L 3S1 : 
NORD., 
OSC• : 
COIL 

• 

SEC. ADJ. 
(TOP) 

pRi. ADJ. 
(BOTTOM) 

AUDIO 1-F 
LIMITER 

PR,. ADJ 
( TOP) 

CLIPPER Et 
NOR Z. BL ANKING 

SEC. ADJ. 
(BOTTOM) 

AUDIO 
IF AMP. 

SYNC. AMP El 
NOISE 
CANCELLER 

ANTENNA CONNECTION 
Fig. 22. 

VIDEO I-F ALIGNMENT 
Introduction: 
The following alignment data is divided into two separate 

procedures. Because of the extremely high adjacent channel trap 
attenuation, the conventional method of sweep observation of 
these traps becomes difficult. Hence all traps shall be pretuned 
by applying an amplitude-modulated signal and adjusted for 
minimum signal output. 
The second portion of this procedure involves the shaping of 

the i-f response curve in the conventional manner by the applica-
tion of a sweep generator signal. During this procedure, observe 
the usual precautions regarding warm-up time, equipment cable 
lead dress and generator output cable termination, see Fig. 15. 

TRAP ALIGNMENT 
GENERAL: 

As noted above, an AM signal is required for trap alignment. 
In many cases, the technician will have a suitable AM signal 
generator available. It should cover the range of 37 to 48 mega-
cycles at fundamental frequency, with available internal 400-
cycle modulation. When this type of signal is used, the traps 
should be adjusted for minimum 400-cycle signal as observed 
on the oscilloscope. 
Owners of General Electric sweep alignment equipment may 

obtain the required amplitude-modulated carrier frequencies by 
a simple manipulation of the equipment controls as noted below. 
Those technicians who do not have either of the above equip-

ment available are advised to omit the trap alignment procedure. 
With the exception of the video amplifier 4.5 mc trap L160, the 
traps will not become seriously misaligned due to tube changes. 
The above-mentioned 4.5 mc trap may be sweep-aligned, if 
desired, in which case a 4.5 mc sweep signal should be used in 
step 3, of trap alignment chart. The trap may then be tuned to 
minimum response at 4.5 mc which should be crystal marker 
calibrated. 

OBTAINING AM OUTPUT FROM G-E SWEEP EQUIPMENT 

The General Electric ST-4A Sweep Generator will provide 60-
cycle square-wave amplitude-modulated signal. To obtain this 
signal proceed as follows: 

1. Turn the sweep generator sweep width control fully counter-
clockwise. This will provide a steady (zero sweep) carrier. 

2. Turn the sweep generator blanking switch "on." This will 
square-wave-modulate the carrier at a 60-cycle rate. 

HORIZONTAL 
HOLD CONTROL 

R360 

Tube and Trimmer Locations 

3. The next step is to calibrate the frequency of this AM 
carrier. 

a. Turn the marker generator "on" and set the dial to the 
desired frequency (4.5 mc, 38.0 mc, 41.25 mc or 47.25 mc). 

b. Slowly tune the sweep generator through the desired 
frequency. As the desired frequency is approached, a strong beat 
signal will be observed on the oscilloscope. At exact resonance, 
a zero beat condition will be noticed, on each side of which will 
appear a beat pattern. Minor sweep generator back-and-forth 
frequency drift may be noted. However, this drift is insignificant 
and may be disregarded. 

c. Turn off the marker output. 
4. Apply this AM signal according to the instructions in the 

chart on page 19. 
5. The signal observed on the oscilloscope appears as two 

parallel lines. When the traps are properly tuned the distance 
between these lines will be at a minimum. NOTE: It may be 
necessary to use full output of the sweep generator and near 
maximum oscilloscope gain to observe proper trap tuning. 

AUGNMENT NOTES: 
1. Remove V121 plate cap. Temporarily connect a 2500-ohm, 

25-watt resistor from B+ 260 V to Chassis. 
2. Remove tube V115 from its socket. 
3. Turn the Volume control to minimum and the Picture 

Contrast control to maximum. Turn the Brightness control fully 
counterclockwise. 

VERTICAL 
SIZE 
R320 

Tr 
VERTICAL 
LINE ARiTy 
R324 

4. Set Channel Selector to 
Channel 11 position. Set the fine 
tuning control to its maximum 
counterclockwise position. 

5. Connect oscilloscope to test 
point V (picture tube grid). 

6. Allow receiver and test 
equipment to warm up for 15 
minutes. Refer to Fig. 22 for 
alignment adjustments location. 

500 IMF INE:4 

TO TEST4  

PONT II 

TO CHASSIS 
OF 

RECEIVER 

1,411J704 

TO VERTICAL 

INPUT OF SCOPE 

Fig, 23. Detector Network 

Y 

TRAP ALIGNMENT CHART 

STEP 
AM-GENERATOR 
INPUT POINT 

AM-GENERATOR 
FREQUENCY 

ADJUST FOR 
MINIMUM OUTPUT 

REMARKS 

1 
Through .001 mf capacitor to junc- 
tion of R178 and L154; connect 
generator cable shield to receiver 
chassis (see figure below) 

41.25 mc L151 

May require maximum oscilloscope ver-
tical gain. 

47.25 mc L153 

38.0 mc L152 

2 Test Point IV (Diode Load) (see 
figure below) 

4.5 mc L160 
Connect detector network between oscil-
loscope input and receiver test point V 
as shown in Fig. 23. Remove V107 dur-
ing this step. 

.00IMi 
A-127,170-1 

• R178 (Mid and Late Prod.) 

VIDEO 
DEI. ASS., - 

A-I 77777 -4 

TEST 
POINT 

RI 

-L C168 

1.159 

L158 

RI63 

I-F SYSTEM SWEEP ALIGNMENT 
GENERAL:-
Now that the traps have been 

set at their proper frequencies 
the i-f curve may be shaped. 

NOTES:-
1. Turn Picture Contrast con-

trol to minimum. 
2. Connect oscilloscope to test 

point III (junction of R164 and 
R165). 

3. Apply a negative 4 q-volt 
battery bias voltage to test point 

o 
R164 %/USA 
10K 
TEST 
POINT 
111 

K11700-I 

TEST 
POINT 

VIII. Connect positive lead of 
battery to chassis. 

4. Calibrate the vertical gain 
of the oscilloscope to provide a 
2-inch deflection with applied 
signal, 0 ,.¡' volts peak-to-peak. 

5. Note that the following procedure uses 45.0 mc as the 100% 
reference point. Maintain the sweep generator 'output so that 
the baseline-to-45.0 mc marker amplitude equals 2 inches. Align 
as indicated in the alignment chart below. 

R309 

I-F ALIGNMENT CHART 

KI 

13c 

STEP 

1 

CONNECT SWEEP 
GENERATOR 

ADJUST • DESIRED RESPONSE REMARKS 

T151 for proper 42.0 mc 
response. 
T153 for proper 45.75 mc 
response. 
T152 8c L167 for zero "tilt" 
and maximum gain without 
"saddle-back." 

NB le 40 «MC 43 44 44 NI 47 400C 

I I „ 

'°N47 ."), ' „ 5„. 
... ' 
•"'` :,...k its% 1 ' 

....., 4shic Kan , 

 Make  indicated adjustments to 
obtain maximum gain con-
sistent with proper curve. Cor-
ners of curve peak must show 
slight rounding. Peak of curve 
may extend 10% (max.) be-

Make indicated adjustments to 
obtain maximum gain con-
sistent with proper curve. Cor-
ners of curve peak must show 
slight rounding. Peak of curve 
may extend 10% (max.) be-

Into Test Point II and 
chassis through .001 mf ca- 
pacitor. Center sweep fre- 
quency approx. 44.0 mc. 
Sweep width approx. 10 mc. 

. 
. 1 yond 45.0 mc marker. 

2 

3 

--- 

4 

Into Test Point I and chassis 
through .001 mf capacitor. 
Center sweep frequency ap- 
prox. 44.0 mc. Sweep width 
approx. 10 mc. 

L154 and T105 (R-F Tuner) 
for maximum gain and proper 
marker position. 

10 40 ay= 

• 

a 4. 

33 

a 44 47 44141C 

I I ' e".' 1 
7 

....,;.c  
4- 

Obtain maximum gain and 
proper marker positions. Peak 
of curve should extend 15% 
beyond 45.0 / 

, 1I 

nr 41n47-P 

mc marker, with 
slight rounding. 

Into R-F Tuner input 
through balanced adapter 
and 300-ohm pad and line. 
Sweep Channels 2-13. Sweep 
width approx. 10 mc. 

C108 (R-F Tuner) Align for zero "ti t" on ch. 10. Check chs. 7-13 and make 
further compromise adjustment so that each channel will 
have no more than * 20% "tilt" with the Fine Tuning ad-
justed to provide the proper sound and picture i-f markers. 

L124 8s L127 (R-F Tuner) 
Align for zero "tilt' on Channels 3 and 5. Check chs. 2-6 and 
make further compromise adjustment, so that each channel 
will have no more than * 20% "tilt" with the Fine Tuning 
adjusted to provide the proper sound and picture i-f markers. 

9
-
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TROUBLE SHOOTING 

In many cases a circuit difficulty may be localized by observing the picture or test pattern and by noting the presence or absence of   
sound. In general, the tubes in defective circuits should be checked first since this check does not take much time and the probability of 
failure is higher in tubes than in components. When substituting tubes in r-f or video i-f circuits, the original tube should be replaced in 
the socket if it is found to be satisfactory. 

A. 
Always make sure that all tubes are making good socket contact. In some cases it may be necessary to clean the tube pins to eliminate 

intermittances. 
To facilitate trouble shooting, the waveforms of Fig. 31 should be consulted. Alignment equipment may be used to isolate defective 

r-f or video i-f stages by checking for the response curves given in the alignment procedure. 

General Service Information 
I. CRITICAL LEAD DRESS 

To prevent the effects of undesired 4.5 mc harmonic radiation, 
it is essential that all audio and video i-f components be replaced 
in exactly the same position they occupied when they were wired 
in at the factory. All r- f, video and sync carrying leads should be 
made as short as possible. Check lead dress of picture tube anode 
lead to prevent high-voltage arc-over. 

2. NOISE INVERTER CHECK 

A simple oscillographic check may be performed which will 
display the operation of the noise inverter. The procedure is 
based upon noise pulse inversion in the absence of signal. 

1. Turn on receiver. Set channel selector switch to an un-
occupied channel. 

2. Connect oscilloscope to Junction of C303 and C304. 
3. Bias off the noise inverter (V11 5B) by connecting a 100,000-

ohm resistor between its pin No. 3 and + 250 volts. 
4. Supply a moderate-amplitude noise signal to the antenna 

input terminals. A suitable noise source would be an electric 
shaver or similar "spark" type noise generator. 

5. Observe positive polarity of noise pulses on oscilloscope. 
Removal of the temporarily added 100,000-ohm resistor should 
cause the noise signal to reverse itself and hence become negative 
in polarity. 

3. KEYER TUBE CHECK 

The proper operation of the AGC Keyer tube V108B may be 
checked by shorting pins 2 and 7 and observing the AGC voltage. 
This voltage should reach a value of approximately 40 volts as 
measured at the AGC terminal of the r-f tuner (see Fig. 19). 

SYMPTOM CHECK FOR 

DEFECTS OF THE R-F AND I-F CIRCUITS 

A. No sound, no picture 

B. No picture, sound possibly weak, raster 
satisfactory 

C. Noisy picture (Low signal strength) 

1. Inoperative local oscillator, V103A 
2. Open video i-f coupling capacitor, C167 
3. Improper or no screen or plate voltage at r-f or i-f tubes due to shorted screen by-

pass capacitor or open resistor 
4. Open video detector crystal, Y151 

I. Shorted capacitor, C168 
2. Open coupling capacitor, C167 
3. Defective crystal diode, Y151 

1. Open input circuit and components of antenna input circuit, such as open capacitors, 
C183, C184, or open transformer, T100 

2. Defective antenna, or antenna transmission line 
3. Antenna orientation 
4. Open filament, V101 

D. Wiggles in picture background, trailing 
whites, sound normal 

1. Alignment of i-f amplifier and associated traps 
2. Low value resistor, R163 

E. "Motorboat" or flutter in picture and/ 
or audio 

1. Open by-pass C319 
2. Open AGC filter capacitor C320 
3. Alignment of r-f and video i-f amplifiers 

F. Lack of picture detail (Focus satis-
factory) 

G. Sound bars in picture 

1. Misalignment of video i-f amplifier 
2. Misalignment of r-f amplifier 
3. Mismatch of input impedances at antenna input terminals of receiver 
4. Overloading of r-f stages 

1. Microphonic tubes: V101, V102, V103, V104, V105, V106, V107, V108, V109 and 
V110 

2. Misalignment of adjacent channel sound trap L153 or misalignment of accompany-
ing sound trap L151 

DEFECTS OF THE VIDEO AMPLIFIER 

A. No picture, sound satisfactory 

B. Lack of picture detail (focus satis-
factory) 

1. Open compensating choke L162 
2. Shorted capacitor, C403C in cathode circuit V108B 
3. Open coupling capacitor, C181 to tube V109 
4. Open plate resistors at tube V108A or V109. Check plate voltages 
5. Short of grid to cathode in picture tube 

1. Shorted peaking coils 
2. Open peaking coils (only those coils shunted by resistors) 
3. Increase in value of diode load and video amplifier plate resistors 

SYMPTOM CHECK FOR 

DEFECTS OF THE SYNC SECTION 

Weak or no horizontal sync; vertical 
sync, picture and sound satisfactory 

B. Weak or no composite sync, othetwise 
picture and sound normal 

1. Sync amplitude at input to discriminator tube. V119A 
2. Bias and plate voltage on control tube, V119B 
3. Sine-wave oscillator components, L351, C361, C357, R353 and R359 
4. Leaky or shorted capacitors, C354 and C355 
5. Waveform feedback components, C364, R365, R366 and C365 

C. No vertical sync, horizontal sync satis-
factory 

1. Defective coupling capacitor C303 or C304 to clipper tube 
2. Incorrect value of plate resistor, R312 of clipper tube, V116A 
3. Insufficient amplitude of composite sign,,1 applied to sync amplifier from video 

detector; check video detector circuit 

1. Sync pulse at input of vert, oscillator, check integrator plate P301 
2. Vert, oscillator frequency, if far off from 60 cps, check vert, oscillator components 

such as C311 and R317 
3. Leakage in feedback capacitor, C315 

D. Picture displaced to left, right edge 
wavy 

1. Open or low value of capacitor, C304 

E. Horizontal sync out, bright bar or bars 
in picture 

1. Shorted, open or leaky capacitor, C360 
2. Improper value resistor, R361 

F. "Gear Tooth" effect I. Open or low value capacity of C356 
2. Open or high resistance of R357 

G. Noise "tearing" picture (noise inverter 
failure) 

1. Low value, R340 
2. Open C302 
3. Open or high value, R305 

H. Poor composite sync 
(attributable to noise inverter failure) 

1. Open or high value of R340 
2. Low value R305 
3. Leaky or shorted C302 

DEFECTS OF THE VERTICAL DEFLECTION CIRCUIT 

A. Poor vertical linearity, inadequate 
height 

I. Low emission of sweep output tube, V118 
2. Improper grid input "drive" voltage at V118 
3. Defective sweep output transformer T301 
4. Low B+ voltage to sweep output tube V118 
5. Low value of cathode capacitor, C402C 

B. Inadequate picture height 

C. No vertical deflection 

1. Rise in resistance value of vert, oscillator plate resistor, R319 or R374 
2. Leakage in capacitor C312 
3. Incorrect value of plate, or grid voltages on putout tube, V118 
4. Low value capacitor in cathode of vert, output tube, C402C (This usually results 

in poor linearity) 
5. Weak vertical deflection tube, V117 or V118 

1. Open vertical deflection coils, D301 
2. Defective sweep output transformer, T301 
3. Shorted capacitor C312, C314 
4. Poor contacts in yoke plug 

D. Poor vertical linearity, height satis-
factory 

E. Excessive height 

1. Defective linearity control components such as cathode capacitor, C402C, or 
improper value of R323 

2. Open capacitor, C314 
3. Leaky capacitor, C316 
4. Vertical output tube, V118 

1. Too low value of resistor R319 or R374 or defective height col.trol, R320 

F. Poor vertical linearity, fold-over at bot-
tom of picture, picture height excessive 

1. Low resistance leakage of capacitor, C313, C316 

G. Vei tical keystoning 1. External short across vertical deflection coils 
2. Defective vertical deflection coil, D301 

DEFECTS OF THE HORIZONTAL DEFLECTION CIRCUITS 

A. Too great sweep width, reception nor-
mal otherwise 

B. Inadequate sweep width 

1. Open width control coil 
2. Open winding between width coil taps on horizontal output transformer 

1. Correct waveshape and amplitude of input "drive" voltage at grid of V121 
2. Shorted width control or defective deflection coil, D351 
3. Defective horizontal output transformer shorted turns or arc-over 
4. Low emission of tube, V121, V123 
5. Low B+ voltage to tubes V120A, V120B, V121 
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C. Trailing Whites 1. Decrease in value of diode load and ' or video amplifier plate resistors C. Single vertical line in center, sound 
normal 

1. Open horizontal deflection coils, D351 
2. Open yoke plug connection 

©John Y. Ridew MODELS 21(7225, 6, 7, 8, 9, 30, 1, 2, 3, 21T20, 1.; UHF, Ch. "EE" Series 
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SYMPTOM 

TROUBLE SHOOTING 

CHECK FOR 

DEFECTS OF THE HORIZONTAL DEFLECTION CIRCUITS ( Cont'd) 

D. Poor horizontal linearity 1. Shorted linearity control 
2. Defective yoke, D351 
3. Defective capacitors, C376, C367 or C382 

E. Poor horizontal linearity, bright ver-
tical bars, inadequate width 

1. Open or low value of capacitor, C367 or C382 
2. Defective damper tube, V123 

F. Black "beady" vertical line or lines, 
receiver normal otherwise 

1. Defective output tube, V121 
2. Defective horizontal sweep output transformer 
3. Defective deflection yoke, D351 

G. No raster-sound satisfactory 1. Defective sweep output tube, V121 or damper tube, V123 
2. Defective tubes, V120B, V120A 
3. Shorted capacitor C367 or C382 
4. No screen voltage on V121 
5. Adequate drive at grid of V121 
6. Open linearity control 
7. Defective horizontal sweep output transformer 
8. Open fuse, F402 

DEFECTS OF THE POWER SUPPLY 

A. No raster, no sound 1. Power supply interlocks and or fuses open 
2. Power cord plug and cable 
3. Rectifier components 
4. Open filter choke 
5. Defective power transformer 
6. Yoke plug not connected 

B. Picture size small, brilliance low, sound 
normal 

1. Open or low value of input filter capacitor, C402 of power supply 
2. Defective rectifier, V124 or V125 

C. Picture blooms 1. Defective H.V. rectifier, V122 
2. Defective picture tube 

D. Hum bar in picture, waviness in edges 
of raster ("Mae West" movement) 

1. Open or low value of filter capacitor, C401B 

E. Low picture brilliance, sound satisfac-
tory 

1. Low voltage at H.V. anode of picture tube, caused by defective rectifier V122 
2. Improper adjustment of ion trap 
3. Defective brightness control circuit 
4. Low Voltage at 1st anode of picture tube (pin 10) 
5. Defective picture tube 

A. No raster --sound satisfactory 

MISCELLANEOUS DEFECTS 

1. Open or shorted picture tube heater 
2. No voltage at 1st anode of picture tube (pin 10) 
3. Excessively high bias voltage at cathode of picture tube 
4. Defective picture tube, check by substitution 

B. Receiver overloads on moderate to 
strong signals 

1. Shorted C305 
2. V108B inoperative 

C. Brightness control partially or com-
pletely inoperative 

1. Defective brightness control, R176 or circuit components 
2. Defective (short or leaky) capacitor, C173 
3. Defective capacitor C174 

D. Picture pulled out of shape on one side 
or corner 

1. Proper orientation of the Picture Straighteners 

E. Poor focus 1. Proper focus unit adjustment and position 
2. Defective picture tube 

F. Vertical retrace lines visible 1. Open input capacitor to blanking circuit, C317 
2. Check for shorted capacitor in blanking circuit, C318 
3. Open coupling capacitor C174 to picture tube cathode 

G. Horizontal blanking inoperative 1. Defective horizontal blanking tube, V116B 
2. Open capacitor, C368 or C369 
3. Shorted capacitor, C371 

3-6599-1 

C380 R324 R320 
VERT. LIN. HEIGHT CONTROL 

6217 

R21 7 

R325 

R342 

R338 

631 6 

R390 

R337 

C323 

C325 

R377 

C3I 3 

Fl-g-1-

R330 --y-

R329 

0318 

6356 

6378 

6364  

035 

R355 

R357 

R363 

C366 

0362 

R362 

0363 
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R218 R 14 

R2I5 

C2I6 

C2I3 

C212 

R403 

R223 

R2I0 

C3I4 

6317 

R206 

R3I 6 
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PRODUCTION CHANGES 
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Fig. 34. Front Panel Control Wiring 

I. VIDEO I-F AMPLIFIER 

During early production capacitor C151 in 38.0 mc trap circuit 
was changed from 75 to 8 mmf, capacitor C161 in 47.25 mc trap 
circuit was changed from 8 to 22 mmf. Together with this change 
capacitor R182, 47 mmf and R166, 10 ohms at the bottom end of 
the i-f grid coil, L154, were removed and the coil directly con-
nected to the coaxial link from the r-f tuner. 

In receivers bearing these changes, capaCitor C141, 39 mmf, 
at the output of the r-f tuner is omitted. For early production 
receivers use replacement r-f tuner RJX-056. 

2. R-F TUNERS 

During the 1st production of these receivers two different 
types of the "EE" version tuner were used. Both types incorpo-
rate a 6AB4 tube as 1st r-f amplifier. The early version incorpo-
rates the capacitor C141, see Fig. 27A; this type is used together 
with the early type traps L152 and L153 using R166 and C182 
in the video input i-f circuit, see Fig. 35. Receivers using the later 
type traps without R166 and C181 in the input circuit use a 
"EE" tuner without the capacitor C141. 

During the 2nd and 3rd production the "BIC" version tuner 
was incorporated in the receiver, using a 6BK7 tube as 1st r-f 
amplifier. Receivers with this tuner are stamped with the 
number "453" or higher. The tuner is easily identifiable by the 
tunable cathode choke coil, L100, mounted at the input trans-
former T100, see Fig. 18. 

Early type tuners incorporate capacitor C141, so that they 
may be used with the early type traps L152 and L153. This ca-
pacitor is connected between the coaxial link and ground. 

Early Production 

Fig. 36. Horizontal Sweep Output Transformer Wiring 
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R. HORIZONTAL SWEEP OUTPUT CIRCUIT 

The linearity of the horizontal sweep was improved by in-
corporating a new circuit which used the following new items: 

RLD-056 Horizontal Linearity Coil 
RLD-058 Horizontal Width Coil 
RTO-146 Horizontal Output Transformer 

These items should not be used as replacement in earlier 
production chassis. 

Chassis incorporating this production change bear a rubber 
stamp "548" and in most cases also bear a label on the high-
voltage cage which calls attention to the above listed electrical 
items. 

4. REDUCTION OF I-F INTERFERENCE 

To assist in the reduction of i-f interference chassis bottom 
plate, RHS-119 and adjacent channel trap shield can, RHS-112 
was added during the production run. 

5. VIDEO AMPLIFIER 

The video output tube 6AQ5 was changed to 6CL6 and the 
circuitry has been slightly modified as illustrated in Fig. 35. Re-
ceivers incorporating this circuit may be identified by noting the 
6CL6 tube type on the tube layout label affixed to the cabinet 
back. 

6. BRIGHTNESS CONTROL CIRCUIT 

To provide greater consistancy of raster size with respect to 
changes in the brightness level a new brightness control circuit 
was used in late production receivers. Refer to Fig. 33 for com-
plete diagram of this circuit. The new brightness control Cat. 
No. is RRC-245. 
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ULTRA HIGH FREQUENCY TUNERS 

DISCARD REGuLAR VHF 2-TERMINAL BOARD WITH 

TRANSMISSION LINE AND INSTALL 
THIS 4-TERMINAL BOARD IN ITS 

PLACE 

INSTALLATION INSTRUCTIONS 

A REMOVE SCREWS MARKEO .X. AND TILT CONTROL 
BRACKET UPwAR0 

ANTENNA TERMINAL BOARD 

8 REMOVE FRONT PLATE 

C PLACE TUNER INTO CHASSIS OPENING IN 

POSITION SHOWN 

D RETURN CONTROL BRACKET TO NORMAL 
POSITION AND REPLACE .X. SCREWS 

E INSTALL AND FASTEN FRONT PLATE USING 
THE HOLES WHICH LINE UP WITH THE 
TWO TUNER HOLES 

F FASTEN TUNER BRACKET TO CRASSIS. 

-CONTROL BRACKET 
(TILT UP) 

CHASSIS OPENING 

FILTER BRACKET 
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IN CHASSIS 
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UHF -70 / FRONT TRANSMISSION 

LINE SUPPORT 
(WITH TUNER) 

FRONT PLATE AND 

SCREWS PROVIDED 

(.1)?,:emt.L. "CONTROL BRACKET SLOT 

Fig. 37. UHF-70 Tuner Assembly & Wiring Diagram 

Two types of UHF tuners were used in these receivers; one 
type, the Model UHF- 70 has two fixed UHF- positions and one 
position for continuous tuning. Refer to Fig. 37 for tuner as-
sembly and lead connections. The other type, Model UHF-90 is 
a continuous tuner mostly used in late production receivers. 
Refer to Fig. 45 for tuner assembly and lead connections. The 
label affixed to the back of the television receiver indicates which 
of the two tuners is used in a particular model. 
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Fig. 41. Detector network 
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NOTES: 
1. Crystal polarity is important to r-f tracking. Crystal must be 

inserted with cathode to front of chassis as shown in Fig. 43. 
2. "L." is a short variable inductance between the tuned line and 

the tube socket and is varied by bending with a polystyrene 
rod through holes in bottom of converter chassis. 

3. In cases where the output falls off severely, or pattern shape 
varies extremely, change oscillator tube and recheck steps 1 
and 2. 

4. As converter is tuned through complete range, crystal current 
should not fall below .5 ma or be greater than 4 ma. 
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MODELS 21C225, 6, 7, 8, 9, 30, 1, 2, 3, 21T20, 1; UHF, Ch. "EE" Series 
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Fig. 45. UHF-90 Tuner Assembly and Wiring & Dial Stringing Diagram 
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CIO 
L507 

j4 
R503 

L501 

L502 

—0SC. INJECTION LOOP   

T  95- LC5I1 C524 

-1 

50 
1 

C520 

TUNING 

C5I3 

470 

R506 

100 

100 
R505 

e 

C52I 
.5-3 R501 'L503 L505 

12000 

C522 
5 

6 

5 3 

REAR TRANSMISSION 
LINE SUPPORT 

ANT 
TERM 

REPLACEMENT PARTS LIST 

CAT. NO. SYMBOL DESCRIPTION UNIT 
PRICE 

R-F TUNER UNIT 

-y 
G) 

CAPACITORS, FIXED & VARIABLE 
*RCN-001 
'RCN-027 
*RCN-055 
ARC W-3027 

ARC W-3037 

ARC W-3045 
ARC W-3046 
RC W-3057 
ARC W-3066 
ARC W-3074 
CRC W-3076 
*RC W-3092 
*RCW-3095 

RCW-3102 
*RCY-048 
*RCY-065 
*RCY-066 
*RCY-067 
*UCG-1005 

POWER PLUG 

CONNECTED TO 
RECEPTACLE ON 
FRONT APRON Of 
POWER SUPPLT 

RF TUNER 

CABLE CLAMP 

V501 m 
6AF4 ' 
osc 
Lso4 

V502 

V5028 
6BK74 

Hz/ csis 
AMP 

II  • 

13900 e 

3 

7502 

C515 
4701 

220 

10 IC5I8 
120 

C5I6 —051r 
(---. 20 

10 

O -514 DC70 
=1= 

BROWN 
6.3 VOLTS 

RED 

OPERATION SWITCH 12\11 

UHF t 114ÓCO 
VHF 

30011. LINE 

ANT BOARD NOTE 
CAPACITY IN MICRO MICRO FARADS.UNLESS OTHERWISE MARKED. 
RESISTANCE IN OHMS UNLESS MARKED 
Le • SHORT PIECE OF WIRE TO BE DRESSED 

FOR PROPER TRACKING 

DC VOLTAGES@ 20,000 OHMS/VOLT, 
FROM POINTS INDICATED 10 CHASSIS 

• VHF POSITION 
à UHF POSMON 

Fig. 46. Schematic Diagram, UHF-90 

F509 
, 132K 

+260 VOLTS FROM VHF RECEIVER 

P-79J 701 

TO VHF* 
TUNER  

C100 
C112A, B 
C113, 143 
C111 

C101, 109, 
115, 116. 
120, 122, 
136, 145, 
146, 147 

C110, 123 
C117 
C128 
C129, 130 
C114, 142 
C131 
C141 
C137, 138, 
139, 140 

C144 
C108 
C104, 106 
C105 
C118 
C103, 119 

I mmf (used on T100), ceramic  
800 '800 mmf 450 V., dual, ceramic  
3.9 mmf., mica  
680 mmf., 500 V., ceramic threaded stud 
mounting  

800 mmf., 500 V., ceramic  

680 mmf.--500 V., ceramic  
1.5 mmf., ceramic  
5 mmf., . 5% - 500 V., ceramic  
10 mmf., . 5%. 500 V., ceramic  
12 mmf., . 5%, 500 V., ceramic  
15 mmf.. 500 V., ceramic  
39 mmf., * 5%, 500 V., ceramic  
1000 mmf., 500 V., ceramic feed-through 

capacitor  
7 mmf., ceramic  
.6-2.4 mmf., trimmer  
1-5 mmf., glass tube type trimmer  
20-50 mmf., trimmer  
.8-1.7 mmf., fine tuning control  
5 mmf.. 500 V., mica  

RESISTORS 

$0.20 
.65 
.25 

.90 

.25 

.30 

.60 

.25 

.25 

.25 

.25 

.30 

.35 

.30 

.40 

.50 
1.25 
2.00 
.35 

*URD-027 
*URD-037 
*URD.045 
*URD-049 
CURD-051 
*URD-053 
*URD-057 
*URD-061 
*URD-065 
cURD-067 
*URD-071 
*URD-073 
*URD-075 
cURD-079 
sURD-105 
*URD-I022 
*URE-067 
URF-1066 

R100 
R136, 137 
R117 
R108, 114 
R101 
R131 
R111, 138 
R110 
R130 
R107 
R109 
R104, 112 
R118 
R102, 116 
R113 
R126 
R103 
R129 

120 ohms  
330 ohms .10%  
680 ohms  
1000 ohms  
1200 ohms  
1500 ohms w10%  
2200 ohms  
3300 ohms  
4700 ohms, w10%  
5600 ohms  
8200 ohms  
10.000 ohms  
12,000 ohms  
18,000 ohms  
220,000 ohms  
75 ohms, .5%  
5600 ohms, 1 watt  
5109 ohms. . 5%, 2 watt  

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.17 

.24 

COILS AND TRANSFORMERS 
*RLA-037 T100, C100 TRANSFORMER—Antenna input  1.80 
RLA-040 T100 TRANSFORMER—Ant "B-K" version 2.40 
RLI-142 L143 CHOKE—Flament choke 1.4 uh., .5% .45 
*RLI-144 L137 CHOKE—R-F choke, 56 uh  .25 
cRLI-145 LISO CHOKE—R-F choke, 1.4 uh  .35 
*RLI-159 L106 TRAP—I-F trap and tuning core  .75 
*RLI-165 L100 CHOKE—R-F choke. 1.4 uh  .35 
RLI-191 L104 CHOKE—Choke, 44 mc-6.8 uh  .40 
RLI-219 L100 COIL—Cathode compensating win tun-

ing core and clip ("B-K" versio ) .55 
RLI-286 L102 COIL— RF input  
RIA-281 L101 COIL— RF input  
RTL-146 T1OS TRANSFORMER—Mixer plate  .35 

UHF TUNER UHF-90 

The Model UHF-90 Tuner unit is a continuous-
tuning type UHF tuner and covers the entire band between 470 
to 890 megacycles. Reception of UHF television signals with 
this unit is accomplished by double-conversion to either VHF 
Channel 5 or 6. The choice of either of these channels will de-
pend essentially upon local VHF interference considerations. 

If the UHF tuner is operating in an area with VHF stations 
operation on Channel 5 or 6, switch the television receiver to the 
channel of least interference. It is quite obvious that if the VHF 
station on Channel 5 is fairly strong, it will be picked up by the 
television receiver even when the UHF tuner is operating, and 
therefore affect the picture quality. The i-f circuits of the UHF 
tuner are designed to give good reception for both channels, so 
that no additional adjustments of the i-f are necessary. 

CAT. NO. SYMBOL DESCRIPTION UNIT 
PRICE 

MAIN CHASSIS 
CAPACITORS 

Paper 
RCC-046 

*RCC-102 
*RCC-103 
*RCC-104 
*RCC-105 
*RCN-025 
RCN-030 
*RCN-033 
*RCN-034 
*RCN-041 
*RCN-051 

RCN-058 

*RCN-062 
*RCN-063 

RCN-064 
*RCN-066 
RCN-071 
RCN-072 
RCN-080 
*UCC-004 

*UCC-036 

*UCC -040 
*UCC-041 
*UCC-042 
*UCC-049 
UCC-050 

*UCC-061 
UCC-068 

C380**, 
380t 

C181,373* 
C319. 356 
C173 
C322, 377 
C314, 381t 
C3I7 
C360 
C315 
C311*, 313 
C363, 366, 
375 

C316*. 
316** 

C351, 355 
C303, 372, 
318 

C382t 
C354 
C211 
C307 
C325 
C212*, 
212t 

C212", 
306 

C218, 216 
C352 
C370 5 
C305 
C174, 367* 
367** 

C217 
C312 

.1 mf., 600 V.  

.05 mf., 600 V.   

.1 mf., 200 V  

.1 mf., 600 V.  

.05 mf., 200 V   

.01 mf., 600 V., molded  

.01 mf., 1000 V., molded  

.0018 mf., 600 V., molded  

.0039 mf., 600 V., molded  

.047 mf., 600 V., molded  

.0047 mf., 600 V., molded  

.0039 mf., 1000 V., molded  

.001 mf., 600 V., molded  

.01 mf., 600 V., molded  

.056 mf., 600 V., paper, molded  

.0033 mf., 600 V., molded, . 10%  

.001 mf., 600 V., molded  

.0033 mf., 600 V., molded  

.033 mi... 600 V., molded  

.004 mf., 200 V   

.002 mf., 600 V   

.01 mf., 600 V   

.02 mf., 600 V   

.03 mf., 600 V   

.15 mf., 600 V   

.25 mf., 600 V  

.008 mf., 1000 V  

.1 mf., 1000 V  

.45 

.40 

.35 

.45 

.25 

.35 

.60 

.35 

.35 

.55 

.40 

.40 

.40 

.35 

.55 

.30 

.30 

.30 

.40 

.20 

.25 

.25 

.25 

.30 

.25 

.55 

.30 

.75 

Electrolytics 
*RCE-090 

RCE-154 

RCE-155 

RCE-156 

RCE-167 

RCE-168 

RCE-170 

C210*, 302, 
320 

C401A. B 

C402A, B, 

C403A, B, 
C, 

C403A, B, 
C, D 

C405A, B, 
C, 

C210", 
210T 

1 mf., 50 V. 

40 mf. e 350 V., 90 mf. ® 350 V.  

30 mf. e 350 V., 20 mf. ® 350 V., 100 mf. 
(.1 75 V. (1st prod.)  

40 mf. ® 350 V., 20 mf. e 350 V., 5 mf. 
350 V., 10 mf. @ 25 V. ( 1st prod.) 

40 mf., 20 mf., 5 mf. ® 350 V., 25 mf. 
25 V   

30 mf., 20 mf., 5 mf. ® 350 V., 100 mf. ® 
75 V. (2nd lis 3rd prod.)  

10 mf., 50 V.  

1.20 

5.50 

4.30 

4.50 

5.15 

5.10 
1.25 

Micas & Ceramics 
C206 
C151*, 
161* 

C371* 
C353 
C365 t 
C358 
C368 
C374, 383t 

'RCN-028 
RCN-077 

RCU-285 
*RCU-307 
*RCU-308 
*RCU-309 
RCU-311 
RCU-312 

RCU-3I4 
•RCW-2032 
*RCW-3014 

RC W-3037 

*RC W-3051 
*RCW-3052 
RC W-3053 
CRC W-3054 
RCW-3093 
RCW-3096 

RCW-3098 
RCW-3106 
RCW-3107 
RCW-3108 

*UCG-1005 

UCG-1019 
UCG-1020 

C361 
C156 
C201, 203, 
205, 208, 
209, 214, 
385T 

CI54, 157, 
160, 162, 
164, 165, 
170, 176, 
177, 178, 
179, 180, 
185, 321, 

•323, 376 
C158 
C163+ 
C172, 202 
C213 
159 
369* 

163* 
316t 
219t 
369**, 
3691'. 
384t 
155, 166, 
167, 168 
215 
182t_   

3.3 mmf., 500 V., silver mica  
8 mmf., . 5 mmf., 500 V., silver mica  

1500 mmf., . 5%, 500 V., mica  
180 mmf., 800 V., n.ica  
300 mmf., 500 V., mica  
220 mmf., 500 V., mica  
470 mmf., 2000 V., mica  
1000 mmf., 1500 V., mica (part of T35I 
or T352)  

1000 mmf., 500 V., mica  
330 mmf., * 5%, 500 V., ceramic  
5000 mmf., 500 V., disk ceramic  

800 mmf., 500 V., disk ceramic.   

680 mmf., 350 V., ceramic  
820 mmf., 500 V., ceramic  
1300 mmf., 500 V., ceramic  
.01 mf., 450 V., disk ceramic  
270 mmf., 350 V., ceramic  
130 mmf., 3 KV, disk ceramic (part of 
T351)  

1000 mmf., 350 V., ceramic  
3900 mmf., 600 V., ceramic  
1800 mmf., 300 V., ceramic  
180 mmf., 3 KV, disk ceramic (part of 
T352)  

5 mmf., 500 V., silver mica  

43 mmf., 500 V., silver mica  
47 mmf., SOO V., silver mica  

.35 

.35 

.60 

.40 

.35 

.35 

.75 

.90 

.65 

.60 

.25 

.25 

.30 

.30 

.25 

.35 

.35 

.35 

.40 

.90 

.35 

.35 

.35 

.35 

.25 

© ohn Ir. Rider 



REPLACEMENT PARTS LIST 
REPLACEMENT PARTS LIST-MODEL UHF-90 

CAT NO. SYMBOL DESCRIPTION 
UNIT 

PRICE 

RESISTORS 
URD-021 R504 68 ohms, . 10%, h watt, carbon  $0.13 
URD-025 R503, 506 100 ohms, . 10%, 3.4 watt, carbon  .13 
*URD-033 R505 220 ohms, * 10%, h watt, carbon  .13 
URD-049 R502 1000 ohms, . 10%, h watt, carbon... . .13 
URD-063 R507 3900 ohms, . 10%, 34 watt, carbon   .13 
*URD-075 R501 12,000 ohms, . 10%, h watt, carbon . .13 
*URE-095 R509 82,000 ohms, . 10%, I watt, carbon   .17 
RRW-109 R508 4000 ohms, 10 watts, w.w .  

CAPACITORS 
RCE-171 
RCN-084 

RCW-3I27 
RCW-3128 

RCW-3129 
RCW-3130 
R'CW-3131 
RCW-3132 
RCW-3I33 

RCW-3I35 
RCW-3134 
RCY-076 

RCY-077 

C524 
C509, 511 
525 

C516, 519 
C510, 512 
513, 514 
515 

C522 
C502, 507 
C504 
C520 
C508, 517, 
518 

C523 
C501, 502 
C503 

C52I 

30 mf., 350 volts, electrolytic  
470 mmf., feed-thru  

10 mmf., 500 volts, ceramic  
470 mmf., 450 volts, ceramic, disc  

5 mmf., ceramic  
.82 mmf., . 1 mmf., 500 volts. ceramic  
.3 mira., . 10%, 500 volts, ceramic  
.1 mmf., .e10%, 500 volts, ceramic  
20 mmf., 500 volts, ceramic  

50 mmf., ceramic, disc  
.8 mmf. and 1.6 mmf., dual ceramic  
.5-3 mmf., R-F., complete with nut and 
screw  

.5-3 mmf., oscillator complete with nut 
and screw  

3.10 
.35 

.65 

.60 

.25 

.45 

.25 

.50 

.50 

COILS AND TRANSFORMERS 
RLI-248 L504 CHOKE-Filament  .60 
RLI-249 L50I, 503 CHOKE-Crystal and cathode  .15 
RLI-250 L507 CHOKE-I-F plate  .15 
RLI-251 L505 CHOKE-Filament  .55 
RLI-252 L506 CHOKE-I-F grid  
RLL-057 LOOP-UHF loop antenne  1.00 
RTL-157 TS01 TRANSFORMER-Input I-F  1.40 
itiL.-l8 iT.502 ITRANSFORMER-Guiput 1-F  3.11 

REPLACEMENT PARTS LIST-MODEL UHF-70 

CAT. NO. SYMBOL DESCRIPTION 
UNIT 

PRICE 

RESISTORS 
RRW-104 
URD-017 
*URD-025 
*URD-033 
URD-067 
*URD-069 

R17 
R8 
RI, 4 
R2, 3 
R9 
125 

3750 ohms, . 10%, 10 w., w.w  
47 ohms, h w., carbon  
100 ohms, 34 w., carbon  
220 ohms, 3.4 w., carbon  
5600 ohms, 34 w., carbon  
6800 ohms, 34 w., carbon  

$0.80 
.13 
.13 
.13 
.13 
.13 

*URD-073 
*URD-101 
*URD-117 
URE-045 
URF-061 

RIO 
R6, 7 
R14 
RIS 
R16 

10,000 ohms, h w., carbon  
150,000 ohms, X w., carbon  
680,000 ohms, 34 w., carbon  
680 ohms, 1 w., carbon  
3300 ohms, 2 w., carbon  

$0.13 
.13 
.13 
.17 
.25 

CAPACITORS 
RCE-I59 
*RCN-O01 
•RCW-3037 

RC W-3070 
RC W-3082 
'RC W-3083 
RC W-3084 
RC W-3085 
RCW-3086 
RC W-3087 
RCW-3100 

C29 
C11 
C12, 13, 
20, 21, 
23, 24 

Cl, 2, 3, 4 
CS, 6 
Cl, 8 
CO 
CI9 
CI8 
C22 
C10, 14 

30 mf, +150% - 10%0,350 v.,electrolytic 
I mmf, .20%, 500 v., ceramic  
800 mmf, ceramic (Hi-K)  

2-2-5-5 mmf, rnmf, ceramic  
2 mmf, ..25 mmf, 500 v., ceramic  
1 mmf, mmf, 500 v., ceramic  
1.5 mrnf, ..25 mmf, 500 v., ceramic  
10 mmf, . 10%, 500 v., ceramic  
18 mmf, . 10%. SOO v., ceramic  
47 mmf, .20%, 500 v., ceramic  
6 mmf, mmf, 500 y., ceramic  

$1.95 
.20 
.25 

1.75 
.25 
.25 
.25 
.25 
.25 
.25 
.45 

COILS AND TRANSFORMERS 
*RLI-122 L9 CHOKE-I-F choke, molded, 2.2 uh  .25 
RLI-167 L14, 15, 16 CHOKE-R-F choke (15 turns)  .35 
*RLI-168 L7, 8 CHOKE-R-F choke (10 turne)  .35 
*RLI-187 LI1 COIL-Neutralizer coil  .85 
*RLI-188 L12 COIL-Interstage tuning coil  .60 
RLI-218 L17, 18 CHOKE-R-F choke, (air-wound, 10 

turns)  .40 
*RTL-140 Tl TRANSFORMER-I-F input transi% 1.20 
•RTL-141 T2 TRANSFORMER-I-F output transf  1.65 

CAT. NO. SYMBOL DESCRIPTION 
UNIT 

PRICE 

COILS AND TRANSFORMERS (Cont'd) 
*RLI-142 1.163, 165, COIL-Filament choke, 1.4 uh (LI68 

168 part of video detector)  $0.45 
*RLI-154 L201 COIL-3.3 uh choke  .25 
*RLI-180 T201, TRANSFORMER-I-F, 4.5 mc ( 1st and 

C206*, 2nd prod. can stamped M77J507-2, in-
C20e* dudes capacitor)  3.25 

*RLI-182 L157, COIL-4.5 mc audio take-off  2.10 
C168, 
169 

RLI-192 L154 COIL-lit Video I-F  .90 
RLI-193 L155, COIL-I50 uh choke coil wound on R172, 

R172 33K, h w.  .45 
RLI-195 LI59 COIL-31 uh choke coil  .45 
RLI-197 L166**, COIL-Peaking, 220 uh  .40 

166f, 
162* 

RLI-199 L151 COIL-Trap coil (part of trans. RLX-
038)  .15 

RLI-200 L152, COIL-Trap coil, 38 mc ( 1st prod. with 
151* C151, 75 mmf.)  1.40 

RLI-201 L153, COIL-Trap coil, 47.25 mc (1st prod. 
153,161* with CI61, 8 mmf.)  1.80 

RLI-203 L159, 160, COIL-4.5 mc trap, includes L159 and 
C171 C371  2.50 

RLI-205 L1645. COIL-120 uh choke  .40 
164*• 

RLI-209 1.158* COIL-270 uh choke  .40 
RLI-212 L161*, COIL-120 uh choke wound on R159  .45 

R159* 
RLI-213 1.152, COIL Trap, 38 mc (2nd & 3rd prod. with 

151", C151, 8 mmf.)  1.30 
151f 

RLI-217 L153, COIL-Trap, 47.25 mc (2nd & 3rd prod. 
153, with C161, 22 mmf.)  1.65 
161", 
161f 

RLI-220 L169 COIL-Peaking, 180 uh  .45 
RLI-226 L157, COIL-4.5 mc audio take-off  2.95 

C168, 169 
RLI-228 T201 TRANSFORMER-4.5 mc audio (3rd 

prod. can stamped M77,1507-3, does not 
;me capacitor ncted in RU 120)  3.10 

RLX-038 L151, 156, TRANSFORMER - Video detector. 
167, ass'y, includes crystal detector, coils 

Y151, with tuning core and capacitors  6.75 
C152, 167 

RTD-014 T202, TRANSFORMER-Ratio detector  3.75 
C207 

RTL-144 TISI, 152 TRANSFORMER-Ist and 2nd video i-f 1.65 
RTL-145 T153 TRANSFORMER-3rd video i.f  1.50 
RTO-131 T351* TRANSFORMER-Horiz, sweep out-

put, must be used mith RLD-053 and 
RLD-054  12.00 

RTO-134 T203 TRANSFORMER-Audio output (table 
modela)  2.70 

RTO-135 T203 TRANSFORMER-Audio output (con-
sole models)  3.50 

RTO-136 T301 TRANSFORMER-Vertical output . . 7.50 
RTO-146 T352**, TRANSFORMER-Horiz. sweep out-

T352f put, must be used with RLD-056 and 
RLD-058  13.25 

RTP-314 T401 TRANSFORMER -Power 14 nn 

S-650D 
S- 1212D 

21T20-T21 
21C225-
C226-
C227-
C228-
C229-
C230-
C23I-
C231-
C232-
C233 

SPEAKER-6h in., 3.2 ohms, Alnico PM 
SPEAKER-I2 in., 3.3 ohms, Alnico PM 

Type Alnico PM, Voice coil 

impedance @ 400 cycles 

6.10 
12.95 

3  2 ohms 

Cone Diameter Models 

21T20-T21 

12' 21C225-C226-C227-C228-

C229-C230-C231-C232. 

CAT. NO. SYMBOL DESCRIPTION 
UNIT 

PRICE 

CAPACITORS (Cont'd) 

Micas & Ceramics 
UCG-1028 
*UCG-20Il 
*UCG-2012 

CI71 
C169 
C153, 
161**, 
161f 

100 mmf., 500 V., silves mica  
20 mmf., . 5%, 500 V., silver mica  
22 mmf., . 5%, 500 V., silver mica  

$0.35 
.25 
.30 

UCG-2025 C151 f 75 mmf., . 5%, 500 V., silver mica  .30 
*UCU-520 C204 47 mmf., 500 V., mica  .30 
UCU-532 C183f, 150 mmf., SOO V., mica  .30 

184f 
*UCU-544 C304 470 mmf., 500 V., mica  .30 
*UCU-1528 C359, 362 100 mmf., 500 V., mica  .30 
*UCU-1544 C357, 470 mmf.. 500 V., mica  .35 

364", 
364Y • 

UCU-1550 C379**, 820 mmf., 500 V., mica  .35 
379f 

*UCU-1562 C371" 2700 mmf., 500 V., mica  .70 
UCU-2054 C378", 1200 mmf., . 5%, 500 V., mica  .40 

378f 

RESISTORS 

Carbon, 1/2 waft 
10 ohms  
47 ohms  
120 ohms (part of T202)  
150 ohms  
180 ohms  
220 ohms  
270 ohms (part of T202)  

*URD-001 
*URD-017 
*URD-027 
*URD-029 
*URD-031 
URD-033 
*URD-035 

*URD-037 
*URD-041 
*URD-049 

*URD-057 
*URD-061 
*URD-069 

*URD-071 
*URD-073 
*URD-077 

*URD-079 
*URD-081 

*URD-083 
*URD-085 

*URD-089 

*URD-093 

*URD-095 
*URD-097 

*URD-099 
*URD-101 
*URD-103 
*URD-105 

*URD-107 

*URD-109 

*URD-113 

*URD-115 
*URD-117 
*URD-121 

R166* 
R194, 216 
R209f 
R168 
R201 
R160 
R209*, 
209" 

R368 
R183 
RISI, 155, 
158, 179, 
182,188f, 
190, 215f, 
379 

R.1113**, 
193f 

R153, 154 
R1695 
R330*, 
365, 366 

R311 
R164, 165 
R305, 
329", 
329f, 
330", 
330f 

R161*, 202 
R210", 
210Y, 
208, 328, 
329*, 

R207, 359 
R187, 219, 
309, 337, 
357, 367, 
376* 

R204, 210*, 
312, 333 

R354, 358, 
361, 3631', 
342", 
3421' 

R317 
RI75, 205, 
221, 322, 
331, 334, 
352, 363*, 
363". 
341** 

R304, 353 
R382 
R310, 336 
R181*, 
181", 
356, 
387", 
387f, 
394", 
394Y 

R335, 381*, 
381" 

R332, 370*, 
395", 
395f 

R206, 213, 
214, 306, 
393f 

R351 
R307 
R173, 196f, 
301", 
301f, 
302*, 355, 
364; 374, 
375. 
388", 
3881, 
396f 

330 ohms  
470 ohms  
1000 ohms  

1800 ohms  

2200 ohms  
3300 ohms  
6800 ohms  

8200 ohms.  
10,000 ohms  
15,000 ohms  

18,000 ohms  
22,000 ohms  

27,000 ohms  
33,000 ohms (R219 tone compensation 

console modela only)  

47,000 ohms  

68,000 ohms  

82,000 ohms  
100,000 ohms  

120,000 ohms  
150,000 ohms  
180,000 ohms  
220,000 ohms  

270,000 ohms  

330,000 ohms  

470,000 ohms  

560,000 ohms  
680,000 ohms  
1 megohm  

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

11 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

.13 

CAT. NO. SYMBOL DESCRIPTION 
UNIT 

PRICE 

RESISTORS (Cont'd) 

Carbon, 1/2  waft 
URD-123 

,URD-129 

i'l/RD-131 
URD-133 

K.IRD-135 

R340", 
340f 

R32I, 378*, 
378" 

R319 
R191, 192, 
308 

R339", 

1.2 megohm  

2.2 megohms  

2.7 megohms  
3.3 megohms  

3.9 megohms  

$0.13 

.13 

.13 

.13 

.13 
339f, 
377 

,URD-141 R212 6.8 megohms  .13 
i'LYRD-1025 R152, 157, 100 ohms, . 5%  .24 

180, 
385", 
385f 

,URD-1029 R178 150 ohms, . 5%  .24 
URD-1060 RI63 3000 ohms, .24 
,IIRD-1067 R156 5600 ohms, .24 
URD-1084 R383 30,000 ohms, .5%  .24 
l'URD-1104 RI74*, 200,000 ohms, .5%  .24 

174" 

Carbon, 1 waft 
*URE-033 R217 220 ohms  .17 
*URE-041 R401 470 ohms  .17 
URE-053 RI97", 1500 ohms  .17 

197f 
URE-061 RI85-A* 3300 ohms  .17 
*URE-065 R203* 4700 ohms  .17 
*URE-069 R195 6800 ohms  .17 
URE-075 R390f 12,000 ohms  .17 
URE-081 R186", 22,000 ohms  .17 

186f 
*TJRE-085 R338, 362 33,000 ohms  .17 
*URE-089 R186, 303*, 47,000 ohms  .17 

344Y 

Carbon, 2 watt 
,URF-03; R323 3g0  
,URF-041 R218, 325 470 ohms  .25 
TIRF-055 R193 1800 ohms  .25 
URF-057 R218 2200 ohms  .25 
URF-065 R203", 4700 ohms  .25 

203f 
URF-067 R162* 5600 ohms  .25 
l'URF-071 R162", 8200 ohms  .25 

162f 
›URF-073 R189**, 10,000 ohms  .25 

189f 
URF-075 R386**, 12,000 ohms  .25 

386f 
URF-077 R199 15,000 ohms  .25 
URF-079 RI84f, 18,000 ohms  .25 

170* 
,URF-081 R185*, 22,000 ohms  .25 

371*, 
3911' 

•1JRF-089 R316 47,000 ohms  .25 
l'URF-105 R405, 406 220,000 ohms  .25 
›URF-1080 R184** 20.000 ohms. . 5%  .40 

Wirewound & Special 
*RRW-053 
*RRW-079 
RRW-103 
RRW-104 
RRW-I05 
RRW-106 

RI71 
R403 
R369 
R404 
R373 
R380 

4000 ohms, 10 watts  
5600 ohms, 5 watts  
120 ohms, 5 watts  
3750 ohms, 5 watts  
3.3 ohms, h watt  
5000 ohms, 10 watts  

.85 

.60 

.60 

.80 

.20 
1.00 

Potentiometers 
RRC-207 R360 100,000 ohms. Horiz. Hold control  1.25 
RRC-208 R324 2000 ohms, Vert. Linearity control  1.75 
RRC-209 R320 4 megohms, Height control  1.25 
RRC-213 R176*, 100,000 ohms-20.000 ohms dual Bright-

312' ness control  3.00 
RRC-215 R318* 175,000 ohms Vertical Hold control (long 

shaft)  1.30 
RRC-2I6 RI67, 220, 500,000 ohms, 3,000 ohms Volume and 

S401 Contrast control (console modela) . 4.60 
RRC-217 R167, 220, 500,000 ohms, 3000 ohms Volume and 

S401 Contrast control (table modela)  4.50 
RRC-244 R318", 175,000 ohms Vertical Hold (short shaft 

318f for bracket mounting)  1.00 
RRC-245 R392", 20,000 ohms, Brightness control  2.35 

392f 

COILS AND TRANSFORMERS 
RLC-091 
RLD-052 

L351 
D301, 351, 
R326, 327 

COIL-Horizontal oscillator  
COIL-Deflection yoke with resistors & 
choke coil  

1.75 

13.50 
RLD-053 I.352*, COIL-Width  2.35 

357* 
RLD-054 L353* COIL-Horizontal linearity  2.10 
RLD-056 L358**, COIL-Horizontal linearity must be used 

358f with RTO-146  2.40 
RLD-058 L359", COIL-Width, must be used with RTO-

359f 146  2.10 
RLF-024 1.156, 356f COIL-Choke, 31 el (LIS6 part of video 

detector)  .65 
RLF-061 I.401 CHOKE-Filter, 4 hy  6.75 
*RLI-138 L354, 355 CHOKE-10 uh coil  .25 Q
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John T. Rider MODELS 21C225., 6, 7, 8, 9, 30, 1, 2,e, 21T20, 1; UHF, Ch. "EE" Series 





MODELS CMUA435AA 436AA CTA435AA,436AA, 250 Series 

Fig. 1 

VIDEO IF ALIGNMENT 

Connect positive terminal of a tapped ei volt "C" battery to chassis, -11i volt tap to junction 
of C213 and R224, and -3 volt tap to junction of C212 and R223. Set "Fringe-Local" switch to 
local position and Contrast control fully counter-clockwise (min. contrast). 

SWEEP GEN. 
COUPLING 

SWEEP GEN. 
FREQUENCY 

MARKER GEN. 
COUPLING 

MARKER GEN. 
FREQUENCY 

CONNECT 
SCOPE ADJUSTMENTS 

1st IF grid 
(test point TP1 
on main chassis) 

43mc. Adjust 
gain so trap 
suckout is 
visible, 

Converter 
grid. (Use 
test point 
lead wire 
thru top of 
VHF Tuner) 

47.25mc modulated. 
Adjust gain so pip 
is just visible. 

Across vid. 
det. load 
R211. Place 
10E res, in 
series with 
probe. 

Adjust trap ( top of T202) to center pip 
in suckout. See Fig. 1. Max. attenuation 
is at two core positions, use one with 
slug furthest out. 

.. 

43 mc. Set 
gen. output 
for approx. 
2V P/P out- 
put at scope. 

" 

Unmodulated 
42.75 mc. 
45.0 mc. 
45.75 mc. 

If 

Check for response curve similar to Fig. 
2. Tune T203 for max. gain between 42.75 
mc and 45.75 mc. Tune T202 (bottom slug) 
to place 45.75 mc marker at 60% response. 
Tune T201 to place 42.75 mc marker at 
60% of response. Recheck 47.25 mc trap. 

Converter grid 
(use wire test 
point lead fed 
thru top of VHF 
Tuner) 

le 

Loosely 
couple 

Same as above 

.4. 

o 

Set VHF Tuner to clear channel (6-13). 
l'une converter plate coil L3 for max. 
gain with 45.75 mc marker at 50% re-
sponse. (See Fig. 2.) Tune 1st IF grid 
coil l'201 for max. gain and proper tilt. 
Interaction might require repeating these 
two adjustments until Fig. 2 is dupli-
cated. 

VHF ant. terms. 
Use network in 
Fig. 4 if cable 
is not balanced, 

Channels 2 
thru 13 R.F. 

If Same as above ,. 

Check all channels for bandwidth, slope 
and position of carrier. Use oscillator 
trimmer to set osc. at high VHF channel 
for middle of fine tuner range. Refer to 
Magnavox Manual 5250 for complete VHF 
Tuner alignment. 

UHF crystal term. 
nearest UHF osc. 
tube use 1K iso- 
lation resistor. 

43 mc. same 
gain et Same as above ef 

Set VHF Tuner to UHF position. Adjust 
R.F. amp. grid coil A41 for min. tilt 
(slug of A41 is at top rear of VHF 
Tuner). Response should conform to Fig.2. 

Round 
Corners 

42.75 MC 

47.25 MC 

Fig. 2 

45.0 MC 
95% to 100% 

60% 

45.75 MC 

45% 

50 ohm 

Output Cable 

100 ohm 

50 ohm 

VHF 

ANT. 

•  

To Receiver 
Antenna Terminals 

150 ohm 

IMPEDANCE MATCHING NETWORK 

Fig. 3 

SOUND IF ALIGNMENT 

SIG. GEN. 
COUPLING 

SIG. GEN. 
FREQUENCY 

VTVW 
CONNECTION ADJUSTMENTS 

Couple thru . 005 mid. 
capacitor to terminal 
"D" of video detector 
transformer. 

Unmodulated 
4.5mc +. 01% 

Probe to pin 3 of 6T8 discriminator 
tube in series with 10E isolation re- 
sistor at probe end, low side of 
meter to chassis. 

Tune primary of T101, 1.102 and L101 all 
for max. output on meter. Keep reading 
between 6.5-7 V. for accuracy by adjust-
ing signal input or detuning section of 
T101 

. .. 91 

Tune secondary of T101 descriminator 
transformer for zero indication on meten 
True indication is point where indicating 
voltage swings positive or negative. 

CHASSIS LAYOUT REAR VIEW 
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SYMBOL DESCRIPTION 
CAPACITORS 

C601 Molded, . 68 me, 500 V. 
C602 Molded, . 68 me, &00 V. 
C603 Steatite 
C604 Molded, 1.0 me, 500 V. 
C605 Molded, 1.0 me, 500 V. 
C607 Molded, . 47 me, &00 V. 
C608 Steatite 
C609 Molded, 2.2 me, 500 V. 
C610 Choke 
C611 Molded, 1.0 me, 500 V. 
C612 Molded, . 12 me, 500 V. 
C619 Molded, 56 me, 500 V. 
C614 Ceramic 
C615 Ceramic Trimmer 
C616 Molded, 56 me, 500 V. 
C619 Ceramic, 100 mm/, 500 V. 
C620 Ceramic Dice, 470 me. 
C621 Ceramic Disc, 470 me. 
C622 Ceramic Disc, 470 me. 
C629 Ceramic Disc, 470 me. 
C624 Ceramic Disc, 470 am/. 
C625 Ceramic Dise, 470 min/. 
C626 Molded, 2.2 me, 500 V. 
C627 Molded, 9.9 me, 500 V. 

RESISTORS 
Carbon, 12,000 ohms, 16 V. 
Carbon, 1500 ohms, 16 W. 
Carbon, 1500 ohms, K W. 
Carbon, 12,000 ohms, 1 W. 
Carbon, 12,000 ohms, 1 W. 
Carbon, 100,000 ohms, 4 W. 
Carbon, 150 ohms, 4 W. 
Carbon, 120,000 ohms, K W. 
Carbon, 120,000 ohms, K W. 
Carbon, 1000 ohms, 16 W. 
Carbon, 100,000 ohms, 14 R. 
Carbon, 3300 ohms, 4 W. 
Carbon, 220 ohms, 4 W. 
Crystal 

PARTS UST FOR THE 700426 UHF TUNER 
COU- TRANSFORMERS 

R601 
8602 
8603 
11604 
8605 
8606 
8607 
11608 
8609 
11610 
11611 
R612 
11613 

1.604 
1.607 
1.608 
1.609 
L611 
1.612 
1.613 
1.614 
1.615 
1.616 
L617 

C601 
C602 
C603 
C604 
C605 
C606 
C607 
C608 
C609 
C610 
C611 
C612 
C613 
C614 
C615 
C616 
C617 
C618 
C619 
C620 
C621 
C622 

• C623 
C624 
C625 
C626 

RF coupling 
Input IF 
IF coupling choke 
Crystal return choke 
Osc, plate choke 
Osc, fil. choke 
Ose. fil. choke 
Ose, cathode choke 
Fil. choke 
Fil. choke 
Output IF 

CAPACITORS 

Molded, . 82 mmf. 
Molded, . 82 mmf. 
Trimmer 
Molded, 2.7 ouf. 
Molded, 2.7 mmf. 
Trimmer 
Molded, 1.2 mmf. 
Ceramic, 10 me. 
Ceramic disc, 8 me. 
Trimmer 
Fine tuning trimmer 
Trimmer 
Molded, . 1 me. 
Ceramic disc, 470 me. 
Ceramic disc, 470 me. 
Ceramic disc, 470 me. 
Ceramic disc, 470 me. 
Ceramic dise, 470 me. 
Ceramic, 470 me. 
Ceramic dise. 470 me. 
Ceramic, 56 mmf. 
Ceramic disc, 470 me. 
Ceramic disc, 470 me. 
Molded, . 68 mmf. 
Molded, 6.8 me. 
Ceramic disc, 470 me. 

RESISTORS 

R601 100,000 ohms, 14 W. 
5602 100,000 ohms, 14 V. 
11603 22,000 ohms, 16 W. 
R604 1200 ohms, 1 W. 
11605 100,000 ohms, 14 V. 
5606 100,000 ohms, 16 W. 
R607 100 ohms, 16 W. 
11608 470,000 ohms, 16 W. 
R609 470,000 ohms, 14 V. 
8610 1000 ohms, 4 W. 
11611 100 ohms, 4 W. 
11612 10,000 ohms, 1 W. 
R613 10,000 ohms, 1 W. 
R614 10,000 ohms, 1 W. 
R615 220 ohms, K W. 
R616 150,000 ohms, K W. 

UMM 

X601 1N124 
TRANSFORMERS 

250221-119 
250221-113 
250188-8 
250221-119 
250221-119 
250188-7 
250221-115 
250207-9 
250175-11 
250188-8 
260120-1 
250220-2 
250221-101 
250175-8 
250175-8 
250175-8 
250175-8 
250175-8 
250207-50 
250175-8 
250207-81 
250175-8 
250175-8 
250221-112 
250221-125 
250175-8 

230104-86 
290104-86 
290104-78 
290105-63 
230104-86 
230104-86 
230104-50 
230104-94 
290104-94 
230104-62 
230104-50 
230105-74 
230105-74 
290105-74 
290104-54 
230104-88 

530036-1 

7101 Ratio Detector 360482-1 
7201 IF Input and Trap 360545-1 
7202 lot IF end Trap 360546-1 
7203 2nd IF and Trap 360546-1 
7204 3rd IF end Trap 360546-1 
T205 4th IF end Video Detector 360549-1 
T301 Vertical Output (106 & 400 Series) 330034-1 

Vertical Output (35844, BA only) 330035-1 
Vertical Output (All Other 107 & 500 Serics)330035-2 

T401 H.V. Transformer (106 Series) 360561-1 
H.V. Transformer (400 Series) 360594-1 
H.V. Transformer ( 107 & 500 Series) 360593-2 

PART NO. SYMBOL DESCRIPTION 

T402 AFC Sawtooth 
250209-112 7501 Power, (106 & 400 Series, Audio Version) 
250209-112 Power, (106 & 400 Series, No Audio Version) 
250188-2 Power, (107 & 500 Series) 
250209-114 
250209-114 COILS 
250209-109 
250188-2 L101 4.5 MC Sound Takeoff 
250209-118 1.102 4.5 MC Sound IF 
350049-2 1.201 Peaking, Orange, Orange, Green 
250209-114 L202 Peaking, Yellow, Yellow, Yellow 
250209-102 L203 Peaking, Gray, Gray 
250209-137 1.204 Peaking, Orange, Orange, Red, 1000 ohm 
250196-1 (400 Series) 
250197-1 Peaking, Green, Green, Green, (All Others) 
250209-137 1.205 Peaking, Blue, Blue, Blue 
250207-46 1.206 Trap Coil Assembly 
250175-8 1.207 4.5 MC Trap 
250175-8 1.301. Choke, . 47 oh 
250175-8 1.401 Horizontal Oscillator (106 & 107 Series) 
250175-8 Horizontal Oscillator (400 Series) 
250175-8 Horizontal Oscillator (500 Series) 
250175-8 1.402 Keyer and Horizontal Width 
250209-118 1.403 Horizontal Linearity 
250209-121 1.404 Deflection Yoke (106 Series) 

Deflection Yoke (400 Series) 
Deflection Yoke (107 Series) 
Deflection Yoke (500 Series) 

1.501 Filter Reactor (106 & 400 Series) 
Filter Reactor (107 11 500 Seriez) 

CAPACITORS 
C101 Ceramic, 10 me. 500 V. 
C102 Ceramic, 10,000 me, 500 V. 
C103 Ceramic, 5000 me, 500 V. 
C104 Ceramic, 5000 me. 500 V. 
C105 Ceramic, 5000 me, 500 V. 
C106 Ceramic, 5000 mmf, 500 V. 
C107 Mica, 68 me, 500 V. 
C108 Mica, 56 me, 500 V. 
C109 Ceramic 5000 me, 500 V. 
C110 Ceramic, 5000 me, 500 V. 
Cill Electrolytic, 10 mfd, 350 V. 
C112 Mica, 470 me, 500 V. 

360415-44 C113 Ceramic, 1000 mmf, 350 V. 
360571-1 C114 Paper, . 0033 mfd, 600 V. 
360522-6 C115 Paper, . 0033 mfd, 600 V. (106 & 400 Series) 
360522-5 C115 Paper, . 01 mfd, 600 V. (107 & 500 Series) 
360522-7 C117 Mica, 680 me, 500 V. (106 & 400 Series) 
360574-8 Mica, 470 me, 500 V. (107 & 500 Series) 
360574-8 C118 Paper, . 047 lad, 600 V. 
360574-8 C119 Paper, . 047 mfd, 600 V. 
360574-8 C120 Paper, . 0015 mfd, 600 V. 
360574-10 C121 Paper, . 0015 mfd, 600 V. 
360572-1 C122 Ceramic, 150 me, 500 V. 

C201 Ceramic, 470 me, 450 V. 
C202 Ceramic, 470 me, 450 V. 
C209 Ceramic, 470 me, 450 V. 
C204 Ceramic, 470 mmf, 450 V. 
C205 Ceramic, 470 mmf, 450 V. 
C206 Ceramic, 470 mmf. 450 V. 
C207 Ceramic, 470 me. 450 V. 
C208 Ceramic, 470 me. 450 V. 
C209 Ceramic, 470 mmf, 450 V. 
C210 Ceramic, 470 me, 450 V. 
C211 Ceramic, 470 mmf, 450 V. 
C212 Ceramic, 680 me, 450 V. 
C219 Ceramic, 470 me, 450 V. 
C214 Ceramic, 680 me, 450 V. 
C215 Ceramic, 100 me, 500 V. (106 & 107 Series) 

Electrolytic, 5 mfd, 350 V. (400 & 500 
Series) 

C216 Paper, . 1 nid, 400 V. 
C217 Ceramic, 20,000 mmf, 450 V. 
C218 Mica, 150 me, 500 V. 
C219 Paper, .0033 mfd, 600 V. 
C220 Paper, . 01 nad, 600 V. 
C222 Paper, . 22 mfd, 200 V. . 
C223 Paner, . 01 mfd, 600 V. 
C224 Paper, . 1 ed. 200 V. 
C225 Paper, . 047 mfd, 200 V. 
C226 Paper, . 01 mfd, 600 V. 
C227 Paper, . 22 mfd, 200 V. 
C228 Ceramic, 1 me, 500 V. 
C229 Ceramic, 680 me, 450 V. 
C302 Paper, . 22 nid, 200 V. 
C303 Ceramic, 1500 mmf, 500 V. 
CS04 Mica, 240 me, 500 V. 
C305 Ceramic, 10.000 mmf, 500 V. 
C306 Paper, .0047 ed, 600 V. 
C307 Paper, . 0047 mfd, 600 V. 
C308 Mica, 2700 mmf, 500 V. 
C309 Paper, . 047 ed. 600 V. 
C310 Paper, . 1 m(d, 600 V. (106A Series only) 

Paper, . 22 mfd, 600 V. ( All Other 106 
Series) 250211-15 

CS11 Electrolytic, 10-30-5/350 V, 200/25 V. 270021-46 
C312 Paper, . 047 mfd, 600 V. 250201-11 
C401 Paper, . 001 mfd, 400 V. (500 Series) 250211-1 

Paper, . 047 mfd, 600 V. (All Others) 250201-11 
C402 Mica, 47 me, 500 V. (106 & 107 Series) 250159-78 

Paper, . 001 mfd, 400 V. (400 & 500 Series) 250211-1 
C403 Paper, .0047 mfd, 400 V. (500 Series) 250211-5 

Paper, . 47 mfd, 200 V. (All Others) 250202-17 
C404 Paper, . 022 mfd, 200 V. (106 & 107 Series) 250202-9 

Paper, . 0047 mfd, 400 V. (400 & 500 Series) 250211-5 
C405 Paper. .047 mfd, 200 V. 250202-11 
C406 Mica, 82 me, 500 V. (106 & 107 Series) 250159-81 

Mica, 390 me, 500 V. (400 & 500 Series) 250159-5061 
C407 Silver Mica, 3900 me, 500 V. (400 & 500 

Series) 250161-5041 
Mica, 68 me, 500 V. (106 & 107 Series) 250159-80 

C408 Mica, 180 me, 300 V. (106 & 107 Series) 250159-53 
Mica, 510 me, 500 V. (400 11 500 Series) 250159-64 

C409 Mica, 10.000 me, 300 V. ( 106 & 107 Series) 250161-47 
Mica, 330 mmf, 500 V. (400 & 500 Series) 250159-5059 

2901C4-75 
290104-64 
290104-64 
290105-75 
230105-75 
290104-86 
290104-52 
230104-87 
290104-87 
290104-62 
290104-86 
230104-68 
230104-54 
530035-1 

PART NO. 

360590-1 
300067-4 
300069-2 
300068-4 

360535-1 
360481-1 
360443-23 
360443-24 
360443-19 

360443-33 
360443-25 
360443-26 
360554-1 
360481-2 
360372-1 
360499-4 
360579-1 
360591-1 
360570-1 
360533-1 
360566-2 
360566-3 
360556-5 
360556-4 
320065-1 
320064-1 

250207-3 
250175-2 
250175-1 
250175-1 
250175-1 
250175-1 
250159-80 
250159-79 
250175-1 
250175-1 
270027-4 
250159-90 
250088-46 
250201-4 
250201-4 
250201-7 
250160-62 
250159-90 
250201-11 
250201-11 
250201-2 
250201-2 
250207-17 
250175-9 
250175-9 
250175-9 
250175-9 
250175-9 
250175-9 
250175-9 
250175-9 
250175-9 
250175-9 
250175-9 
250218-4 
250175-9 
250218-4 
250207-46 

270027-24 
250211-13 
250175-7 
250159-2051 
250201-4 
250201-7 
250202-15 
250201-7 
250202-13 
250202-11 
250201-7 
250202-15 
250209-114 
250218-4 
250202-15 
250175-3 
250159-56 
250175-2 
250201-5 
250201-5 
250160-48 
250201-11 
250201-13 

& lanice, 560 me, 500 V. ( 106 Serie z) 
DESCRIPTION 

Mica, 470 me, 500 V. ( 107 Seriez) 
Paper, .0047 mfd, 400 V. (400 Series) 
Paper, . 001 e,>, 400 V. (500 Seriez) 

C411 Electrolytic, 10 et!, 350 V. (500 Series) 
Variable Mica Dialectric (411 Others) 

C412 Mica, 686 me, 500 V. (107 Series) 
Mica, 680 mmf, 500 V. (106 & 400 Series) 

C413 Electrolytic, 10 mid, 500 V. (106 & 400 
Series) 270027-19 

Electrolytic, 20 nid, 350 V. (107 Series). 270027-20 
C414 Electrolytic, 20 mfd, 950 V. 270027-20 
C415 Paper, . 047 nid, 600 V. 250201-11 
C417 Paper, . 0022 mid, 600 V. 250201-3 
C419 Paper, .039 mfd, 600 V. (106 & 400 Series) 250201-10 

Paper, .047 mfd, 600 V. (107 & 500 Series) 250201-11 
C420 Paper, . 0S3 ed, 600 V. (10/ Series) 250201-10 

Paper, . 047 mfd, 600 V. ( All Others) 250201-11 
C421 High Voltage (106 & 400 Series) 250189-1 

High Voltage (107 & 500 Seriez) 250189-2 
C501 Electrolytic, 40-30-30-30/950 V. 270021-43 
C502 Electrolytic, 40-5/950 V, 50/25 V. (106 & 

107 Series) 270021-49 
Electrolytic, 40-20-5/350 V, 30/25 V. (400 & 

500 Series) 270021-53 
C503 Ceramic, . 01 mid, 1000 V. 
C504 Electrolytic, 30 mfd/950 V. (106 Series) 

Electrolytic, 90-20/350 V. (400 Series) 
C505 Ceramic, 2 s . 01 m/d, 1000 V. 

RESISTORS 
5101 470,000 ohms, 4 W. 
R102 82 ohm, 14 W. 
5103 100 ohm, 4 W. 
5104 39,000 ohm, K W. 
11105 470 ohm, 1i W. 
5106 27,000 ohm, 14 W. 
5107 3300 ohm, 4 W. 
5108 220 ohm, 1i W. 
5109 15,000 ohm, K W. 
R111 68,000 ohm, 4 w. 
8115 680,000 ohm, K W. (106 & 400 Series) 

me2911m, K W. ( 107 & 500 Series) 
R117 2200 ohm, K W. 
R118 82,000 ohm, K W. 
R119 150,000 ohm, K W. 
8120 150,000 ohm, 14 W. 
8121 220,000 ohm, 1¡ W. 
11122 220,000 ohm, 14 W. 
5123 4700 ohm, ti W. 
R124 330 ohm, 2 W. 
5125 560,000 ohm, K W. 
8126 10,000 ohm. 1 W. 
R127 10,000 ohm, 1 W. 
5128 150,000 ohm, K W. 
11201 1000 ohm, K W. 
5202 47 ohm, 14 W. 
R203 1000 ohm, 4 W. 
R204 47 ohm, 4 W. 
R205 1000 ohm, *4 W. (500 Series) 

10,000 ohm, 4 W. (All Others) 
R206 330,000 ohm, q W. 
8207 180,000 ohm, 14 W. 
11208 1000 ohm, 4 M. 
5209 1000 ohm, 4 W. 
8210 47 ohm, 14 W. 
R211 56,000 ohm, 14 W. 
8212 18,000 ohm, 14 W. 
8219 2200 ohm, 1 M. 
R214 180 ohm, 14 W. 
R215 470 ohm, 4 W. 
R216 3900 ohm, 14 W. 
11217 1000 ohm, 14 W. (400 Series) 

22,000 ohm, 1 W. (All Others) 
8218 3300 ohm, 14 W. (106 & 107 Series) 

33,000 ohm, 1 W. (400 Series) 
1200 ohm, 14 M. (500 Series) 

R219 2200 ohm, 1 W. (106 & 107 Series) 
1200 ohm, 14 W. (400 Series) 
1000 ohm, *4 W. (500 Series) 

8220 470,000 ohm, 14 W. 
5222 5600 ohm, 2 W. (106 & 107 Series) 

33,000 ohm, K W. (400 & 500 Series) 
5223 3300 ohm, 10 W. 
5224 2.2 megohm, 4 W. 
5225 1 megohm, 16 W. 
5226 56,000 ohm. 4 W. ( 500 Series) 

68,000 ohm. W. (All Others) 
R228 27,000 ohm. K W. (500 Series) 

47,000 ohm. K W. (All Others) 
5229 150,000 ohm, K W. 
11231 180,000 ohm. K W. 
5232 18,000 ohm. K W. 
5233 33,000 ohm. K W. 
R234 8.2 megohm, K W. ( 106 & 400 Series) 

7.5 megohm, 14 W. ( 107 & 500 Series) 
R235 680,000 ohm, K W. 
R236 39,000 ohm, K W. 
R237 270,000 ohm, 4 W. 
R238 100,000 ohm, W. 
5240 6800 ohm, 14 W. 
11241 10,000 ohm, 14 W. 
5242 15,000 ohm, K W. 
11243 3900 ohm, K W. 
R244 22,000 ohm, K W. 
5245 2.2 megohm. 4 W. 
R301 270,000 ohm, K W. 
R302 68,000 ohm, K W. 
11303 680,000 ohm, K W. 
11305 470,000 ohm, K W. 

330,000 ohm, K W. ( All Others) 
5306 4.7 megohm. K W. 
11307 22,000 ohm. K W. 
11308 56,000 ohm, K W. 
8309 1 megohm. K W. 
5910 3900 ohm, K W. (106 & 107 Series) 

(500 Series) 

PART NO. 
250160-61 
250159-90 
250211-5 
250211-1 
270027-29 
260116-1 
24f:1159-191 
250160-62 

250219-2 
270021-50 
270021-54 
250219-9 

230104-94 
230104-49 
230104-50 
230104-81 
230104-50 
230104-79 
230104-68 
230104-54 
290104-76 
230104-84 
290104-96 
290104-98 
290104-66 
230104-85 
230104-88 
290104-88 
230104-90 
230104-90 
230104-70 
230106-56 
230104-95 
290105-74 
230105-74 
230104-88 
250104-62 
290104-46 
250104-62 
230104-46 
230104-62 
230104-74 
230104-92 
230104-89 
230104-62 
250104-62 
230104-46 
230104-83 
230104-77 
230105-66 
230104-53 
230104-58 
230104-69 
230104-62 
230105-78 
290104-68 
230105-80 
230104-63 
230105-66 
230104-63 
230104-62 
230104-94 
230106-71 
230104-80 
240021-31 
230104-102 
230104-98 
230104-83 
250104-84 
230104-79 
230104-82 
230104-88 
230104-89 
230104-77 
230104-80 
230104-109 
230094-252 
230104-96 
230104-81 
230104-91 
230104-86 
230104-72 
230104-74 
230104-76 
230104-69 
230104-78 
230104-102 
230104-91 
230104-84 
230104-96 
230104-94 
230104-92 
230104-106 
230104-78 
230104-83 
230104-98 
230104-69 

SYMBOL DESCRIPTION PART NO. 
2700 ohm, 14 W. (400 Series) 230094-169 
1800 ohm, 14 W. (500 Series) 230094-165 

11311 390 ohm, 14 W. 290104-57 
R312 8200 ohm, q W. 290104-73 
R313 100,000 ohm, 1 W. 230105-86 
11315 2.7 megohm, K W. (106 & 400 Series) 230104-103 

2.2 megohm, K W. (107 & 500 Series) 230104-102 
R317 1.5 megohm, K W. 230104-100 
R318 22,000 ohm, K W. 230104-78 
5319 1000 ohm K W. 230104-62 
11321 47 ohm, K W. (106 & 400 Series) 230104-46 

150 ohm, 1 W. (107 & 500 Series) 230105-52 
R322 2.2 megohm, 16 W. (106A Version) 290104-102 

1 megohm, 4 W. (All Other 106 ti 400 Series) 290104-98 
1.5 megohm, 16 W. (107 & 500 Series) 230104-100 

11323 68,000 ohm, 2 W. (106 & 400 Series) 290106-84 
4700 ohm, 1 W. (107 Series) 230105-70 
120,000 ohm, 1 W. (500 Series) 230105-87 

R324 15,000 ohm, 1 M. 230105-76 
8525 1.2 megohm, 14 M. (106 & 400 Series) 230104-99 

2.2 megohm, 14 W. (107 & 500 Series) 230104-102 
5226 100,000 ohm, 4 W. 230104-86 
8927 2700 ohm, 14 W. (400 Series) 230094-169 

1800 ohm, 14 W. (500 Series) 290094-165 
8928 68,000 ohm, 2 W. 230106-84 
11329 12,000 ohm, 14 W. 230104-75 
8351 150,000 ohm, 14 W. 230104-88 
11352 47 ohm, 14 W. - 230104-46 
11401 120,000 ohm, 14 M. (106 & 107 Series) 230104-87 

100,000 ohm, 14 W. (400 & 500 Series) 230094-207 
R402 100,000 ohm, 14 W. (400 & 500 Series) 230094-207 
R403 120,000 ohm, 14 W. (106 & 107 Series) 230104-87 

470,000 ohm, 4 W. (400 & 500 Series). 230104-94 
R404 3900 ohm, 14 W. (106 fi 107 Series) 230104-69 

4.7 megohm, 14 W. (400 & 500 Series) 230104-106 
5405 330,000 ohm, 4 W. (106 & 107 Series) 230104-92 

1800 ohm, 14 W. (400 fi 500 Series) 230094-165 
8406 82,000 ohm, 14 W. (106 fi 107 Series) 290104-85 

5600 ohm, 14 W. (400 & 500 Seriez) 230094-177 
5407 330,000 ohm, K W. (106 & 107 Series) 230104-92 

150,000 ohm, 16 W. (400 & 500 Series) 230104-88 
8408 820,000 ohm, K W. (106 & 107 Series) 230104-97 
5409 150,000 ohm, K W. (106 & 107 Series) 230104-88 

220,000 ohm, 4 W. (400 Series) 230094-215 
120,000 ohm, 16 W. (500 Series) 230094-209 

5410 150,000 ohm, K W. (106 & 107 Series) 230104-88 
1500 ohm. K W. (400 & 500 Series) 250104-64 

R411 8200 ohm, K W. (106 & 107 Series) 230104-73 
24,000 ohm. >4 W. (500 Sertes) 230094-192 

5412 47,000 ohm, 1 W. (106 & 107 Series) 230105-82 
6800 ohm, K W. (400 & 500 Series) 230094-179 

R413 10,000 ohm, 1 W. 230105-74 
R414 100 ohm, 14 R. 230104-50 
11415 56,000 ohm. K W. 230104-83 
R416 7500 ohm, 2 W. (106 Series) 230096-180 

10,000 ohm. 2 W. (400 Series) 230096-183 
8200 ohm, 2 W. (107 & 500 Series) 230106-73 

R417 15,000 ohm, 1 W. 230105-76 
11418 1.8 ohm, K W. (500 Series) 230109-1 

2.7 ohm, 1 W. (107 Series) 230107-2 
R419 1 megohm, 1 W. 230105-98 
R420 8200 ohm, 4 W. (107 Series) 230104-73 

1000 ohm, 14 W. (All Others) 230104-62 
R421 100 ohm, 14 W. 230104-50 
5422 10 ohm, 1 W. 230105-38 
8501 125 ohm, 10 W. (106 & 400 Series) 240021-11 

125 ohm, 15 W. (107 & 500 Series) 240021-34 
8502 650 ohm, 10 W. 240021-33 
8503 175 ohm, 10 W. 240021-38 
11504 500 ohm, 10 W. 240021-2 
11505 270,000 ohm, K W. 230104-91 
5506 330 ohm, 2 W. 230106-56 

CONTROLS 
R112 Tone, 500,000 ohm, 4 W. 220126-28 

Tone, 500,000 ohm, 16 W. (With Switch) 220127-3 
8113 Volume, 1 megohm, 4 W. 220126-25 

Volume, 1 megohm, ii W. (With Switch) 220118-2 
R221 Contrast, 2000 ohm, 2 W. (With Switch) 220126-30 
8227 Brightness, 100,000 ohm, 4 M. 220126-31 
11304 Noise Rias, 500,000 ohm. 4 W. 220126-35 
5314 Vertical Linearity, 2.5 megohm, % W. 220076-5 
5316 Vertical Hold, 1 megohm, 14 N. 220126-32 
5320 Vertical Height, 600 ohm, 2 W. (106 & 400 

Series) 220126-12 

Vertical Deight, 400 ohm. 2 W. (107 & 500 
Series) 220126-34 

5402 Horizontal Hold, 50,000 ohm. 4 W. ( 106 & 
107 Series) 220126-33 

11406 Horizontal Hold, 25,000 ohm, 4 W. (400 & 
500 Series) 220126-38 

R411 Horizontal Drive, 25,000 ohm, 4 W. (400 
Series only) 220126-41 

MLSCELLANEOUS 
PC301 Printed Circuit 
1101 Socket, Phono 
3109 Socket, Speaker 
3501 Socket, AC (106 Series) 

Socket, AC (All Others) 
1502 Outlet, AC 
3509 Power Receptacle, Phono 
5101 Switch, Phono (381AB, 35844, BA) 

Switch, Phono (381AD, 36658. BB) 
Switch, UHF-VHF (CU Models) 
Switch, UHF-VHF ((311 Models) 

S113 Switch (Part of 11115) 
VHF Tuner (CT & CU Models) 
VHF Tuner (CMU Models) 
UHF Converter 
UHF Tuner 
Focus Unit & Centering Device ( 107 & 500) 
Focus Unit & Centering Device (106 & 400) 
Beam Corrector (106 & 400 Series) 
Beam Corrector (107 R 500 Series) 
Ion Trap 

250186-1 
180466-1 
180504-16 
180476-1 
180547-1 
189428-1 
180520-4 
160229-1 
160232-2 
160230-2 
160237-1 

700379-34 
700379-44 
700359-24 
700426-21 
360569-1 
360569-2 
360557-1 
360576-1 
360492-2 
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SERIES 500 

SYMBOL 

T 1 
L 1 
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PARTS LIST 

PARTS LIST FOO THS 700379 V141 TUNER 

DESCRIPTION 

CORS-TRANSFORNIERS 

Antenna 
RF Choke, 3.3 uh. 
Choke 
Converter 
RF Choke, 47 uh. 
RF Choke, 47 uh. 
Antenne Trap 
Antenne Trap 

11405 
1800 

PART NO. 

360490-2 
360972-6 
360415-66 
360540-1 
360372-1 
360372-1 
360415-64 
360415-64 

1203 

39750C 

cen 
470 470 

60E36 
3RD VIDEO I-F 

V203 

SYNCAléP S'MC CLIPPER .., 
V302A 

C306 vxne ..... 
iSV 0•111 MI» INDY 

, • g • , ... 
.. 

0301 
5611 

-  

 • • C40t_ 

0407 
15011 

P.O. 
2511 
HOLD 

SYMBOL 

C46 
1011/ 

»N-
PIXARISZO 

CO. 

1.02 
4518C 

6AU6 
LIMITER 
V102 

1110V 

6AL5 
RATIODET 

r-- 1F-7 ve3 
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•230V 6CB6 
  4TH VIDEO I-F 

. 4725 X. I V204 

& el 
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6CD6G 
moR OUTPUT 

V402 

• ."-
w, 

DESCRIPTION 

CAPACITORS 

C I Trimmer 
C 2 Ceramic, 470 me, 500 V. 
C 9 Ceramic, 470 me, 500 V. 
C 4 Ceramic, 470 me, 500 V. 
C 5 Ceramic, 470 me, 500 V. 
C 6 Ceramic, . 10 mmf, 500 V. 
C 7 Cebemic, 470 me, 500 V. 
C 8 Ceramic, 470 me, 500 V. 
C 9 Molded, . 68 me, 500 V. 
C10 Molded, . 68 me, 500 V. 
C11 Ceramic, 15 me, 500 V. 
C12 Molded, 3.3 me, 500 V. 
C13 Ceramic, 470 mut, 500 V. 
C14 Ceramic, 470 me, 500 V. 
C15 Ceramic, 15 me, 500 V. 
C16 Oscillator Adjustment Trimmer 

1133GT 
MV RECT 
V403 

210v 

0215 
670 1205 

vel 

COIS 
ee" .r  

R313 Ç 11317 
OOIÇ I.5 

REG 

034 
V. HOLD 
IRES 

PART NO. 

250188-6 
250207-50 
250207-50 
250207-50 
250207-50 
250216-2 
250207-50 
250207-50 
250209-112 
250209-112 
250207-5 
250209-121 
250207-50 
250207-50 
250088-112 
250188-1 

13, 

C118 

A. 0904 

61010 

HV CT 
00 750. 

6CB6 
VIDEO AMP 

V205 

LOU 

6AX4GT 
01041ER 
W105 

SYMBOL 
C17 Fine Tuner 
C18 Ceramic, 20 me, 500 V. 
C19 Ceramic, 470 me, 500 V. 
C20 Ceramic, . 0015 mfd, 500 V. 
C21 Ceramic, 82 me, 500 V. (400 à 500 Series) 

Ceramic, 68 mmf, 500 V. (106 A 107 Stries) 
C22 Ceramic, 24 me, 500 V. 
C29 Ceramic, 24 mut, 500 V. 

RESISTORS 

R 1 
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FIGURE 13 

SCHEMATIC DIAGRAM, $OO SERIES CHASSIS 

Carbon, 
Carbon, 
Carbon, 
Carbon, 
Carbon, 
Carbon, 
Carbon, 
Carbon, 
Carbon, 
Carbon, 
Carbon, 

DESCRIPTION 

22,000 ohms, 14 W. 
470,000 ohms, 14 W. 
470,000 ohms, 14 W. 
6800 ohms, 14 W. 
1000 ohms, 14 W. 
3300 ohms, 14 W. 
330,000 ohms, 14 W. 
33,000 ohms, 14 W. 
68,000 ohms, 4 W. 
22,000 ohms, 14 W. 
22,000 ohms, 4 W. 

250088-113 112 
250207-50 113 
250175-3 1114 
250207-80 R15 
250207-82 1116 
250207-83 
250207-83 

230104-78 1601 
290104-94 1.601 
230104-94 1605 
230104-72 1.606 
230104-62 1.607 
230104-68 1.608 
290104-92 1.609 
230104-80 1.611 
230104-84 1.612 
230104-78 1.613 
230104-78 1.614 

»TE 
THE •LUE SFONN FOP COILS- ANC m07 OTmE•rISF 
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11X' 20 
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LV RECT 

  7501 

70 RO3 
• 
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C80186 00-00FC503111 
Cf» Of hW 

„416e1 NO. SYMBOL DESCRIPTION 
Carbon, 6800 ohms, 1 W. 
Carbon, 150 ohms, 14 W. 
Carbon, 10,000 ohms, 14 W. 
Carbon, 8200 ohms, 1 W. 
Carbon, 8200 ohms, 1 W. 

PARTS UST FOR THE 700359 UHF CONVERTER 
CORS -TRANSFORNURS 

Output I.F 
Tuning Unit 
Choke, Mixer Coupling (Green) 
Choke, Ose. là Filament (Blue) 
Choke, Ose. 4 Filament (Blue) 
Choke, Ose. B Filament (Blue) 
Choke, Ose. Cathode ( Yellow) 
Choke, Osc. A Filament (Blue) 
Input I.F. 
Input I.F. 
Input I.F. 

PART NO. 
230105-72 
230104-52 
230104-74 
230105-73 
230105-73 

360490-3 
700958-3 
360522-3 
360522-2 
360522-2 
360522-2 
360522-4 
342522-2 
960523-1 
360415-64 
360415-64 
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SCHEMATIC DIAGRAM. 400 SERIES CHASSIS 
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SERIES 107 
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MODELS CT358,381,382,383,385,386, Series 106,107,400,500 
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markers on the scope, determine which 
rotation of the vernier causes the mark-
ers to move closer together. If it is 
clockwise, reset the vernier to the mid-
range position and close the channel 13 
oscillator coil. If it is counter-clock-
wise open the coil. Adjust for a zero 
beat. The channel 13 coil moves all high 
band channels. The channel 6 coil moves 
all low band channels. 

Tune the sweep generator to channel 12. 
The signal generator to the channel 12 
video carrier frequency. Set channel 
selector to 12. Adjust the channel 12 
oscillator coil for a zero beat of the 
markers. 

Repeat the procedure for channels 11 
through 2. Recheck channels 13 through 
7. The high channel coils are adjusted 
by moving them up or down and the low 
channel coils by spreading or pushing 
together. 

ANTENNA, R-F AMPLIFIER AND 

CONVERTER ALIGNMENT 

The desired pattern to be applied to the 
IF amplifiers is the result of three 
variables. These three variables are the 
ANTENNA COIL ( rear wafer), the RF COIL 
(second wafer from rear) and the CON-
VERTER COIL ( third wafer from rear). 

These coils must be very carefully ad-
justed with only a slight movement. It 
is imperative that the following se-
quence of adjustment is followed to ob-
tain the desired pattern. Antenna coils 
first, RF coils second, and the convert-
er coil last. The RF wafer has B+ on it 
and should not be touched with the hand 
or a metal tool. The oscillator coils 
(fourth wafer from rear) are properly 
adjusted and should not be touched. 

The RF tuner has been properly aligned 
at the factory and should not require 
any additional adjustment except when 
tubes are replaced in the tuner. Proper 
selection of the replacement tube will 
eliminate the necessity of making these 

coil adjustments. Try several tubes 
while observing their effects on the 
pattern. It is important that the tuner 
cover be in place when observing the 
pattern. 

UHF TUNER 

OSCILLATOR ALIGNMENT 

Turn on the receiver and turn UHF-VHF 
switch to UHF. Connect oscilloscope to 
TP631, 300 ohm sweep cable to UHF an-
tenna terminals and loosely couple sig-
nal generator to the preselector as in 
R. F. alignment. 

Set the sweep generator center frequency 
to 553 mc. Turn channel selector to 
channel 20. Set marker signal to 565 mc, 
turn fine tuner fully clockwise and ad-
just C612 to place oscillator marker at 
565 mc. Set marker signal to 541 mc., 
turn fine tuner fully counter-clockwise 

FGURE 5 
TOP VIEW OF TUNER 

UHF CONVERTER 

and bend the fine tuner stop to place 
oscillator marker at 541 mc. 

Set the sweep generator to 895 mc., turn 
channel selector to channel 77 and fine 
tuner fully clockwise. Set marker- sig-
nal to 907 mc., and adjust L610 induct-
ance lead on oscillator grid by bending 
lead to center the oscillator marker at 
907 mc. Set marker signal to 883 mc., 
turn fine tuner fully counter-clockwise 
and carefully adjust L605, inductance 
lead on the glass fine tuner, to center 
the marker at 883 mc. 

Because of interaction between high end 
and low end oscillator adjustments, re-
check the low frequency setting. 

Set the channel selector to channel 50 
and sweep generator frequency to 733 mc. 
Set marker signal to 743 mc. and turn 
fine tuner fully clockwise. Oscillator 
marker must be at 743 mc. or above. Set 
marker signal to 723 mc. then turn fine 
tuner fully counter- clockwise. Oscil-
lator marker must be at 723 mc. or below 

LOW FREQUENCY OSCILLATOR 
./ ADJUSTMENT 

OSCILLATOR ALIGNMENT 

A. Remove the shield and oBK7 tube from 
its socket. 

B. Connect the UHF marker generator, 
through a . 5 mmf. capacitor, to the 
junction of )(601,. L605, C611 and 
C612. 

C. Connect the oscilloscope to test 
point 602, through a 10,000 ohm iso-
lating resistor. 

D. Tune the converter to its lowest fre-
quency (extreme counter-clockwise) 
position. 

E. Set the marker generator frequency on 
378 mc. and adjust the oscillator 
trimmer C615 for a beat on the scope. 

F. Tune the converter to its highest 
frequency (extreme clockwise) posi-
tion. 

G. Set the marker generator frequency to 
828 mc. and adjust the end inductor 
L610 for a beat on the scope. 

H. Recheck both high and low frequency 
positions so the beats appear without 
further adjustment. 

COMITY., 

tug.. 

SERVICE INFORMATION 

HIGH VOLTAGE WARNING 

The danger accompanying shocks is always 
present when the receiver is operated 
outside the cabinet or when the rear 
cover is removed from the cabinet. Only 
a person familiar with the precautions 
to be observed when working with high-
voltage equipment should service this 
receiver. 

PICTURE TUBE HANDLING 

Shatterproof goggles and heavy gloves 
should be worn at all times when han-
dling a picture tube. The tube should 
not be handled in the vicinity of any 
person not so equipped. When handling 
the tube, always keep it away from the 
body. 
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FIGURE 6 

TOP VIEW OF CHASMS 

Due to the large surface area of the 
tube and the high vacuum contained with-
in, more than ordinary care is required 
to prevent shattering the tube. The 
large end of the bulb, particularly the 
rim of the viewing surface, must not be 
struck, scratched, or subjected to more 
than moderate pressure. If the tube 
binds during removal or replacement, de-
termine the cause of the trouble. DO 
NOT FORCE THE TUBE. 

PICTURE TUBE REPLACEMENT 

If it becomes necessary to replace the 
picture tube, it should be done in the 
following manner: 

1. Remove the tube socket from the rear 
of the picture tube, then remove the 
ion trap. 

2. Remove the safety glass assembly by 
taking out the screws which hold the 
glass rail in position. 

3. Loosen the nuts that secure the tube 
strap over the rim of the tube, and 
remove the strap. 

e 

4. Remove the high voltage anode con-
nector and lift out the tube. 

5. Install the replacement picture tube 
being careful not to force the neck 
when inserting through the deflection 
coil. 

6. Install the HV connector, replace the 
support strap, and fasten it down se-
curely with the nuts removed in Step 
3 

7. Loosen the thumbscrew on top of the 
deflection yoke, so the yoke moves 
freely. Loosen the two hex-head 
screws on each side of the deflection 
yoke mounting bracket, and push the 
top section forward until the rubber 
bumper fits against the bell of the 
tube, all the way around. Then 
tighten the screws. Then press the 
deflection yoke forward as far as 
possible, and tighten the thumbscrew. 

8. Loosen the two screws which secure 
the focus magnet, and move it so the 
neck of the tube is properly centered 
in it. Then tighten the screws and 
adjust the ion trap. 

9. HORIZONTAL and VERTICAL CENTERING of 
the picture is accomplished by moving 
the "centering device" on the front 
side of the focus magnet. Readjust-
ment of the ion trap may be necessary 
after this plate has been adjusted. 

SERVICE HINTS 

IMPROVED HIGH VOLTAGE TRANSFORMERS. 107 
& 500 SERIES CHASSIS 

Always use #360593-2 HV transformer when 
replacement becomes necessary. This has 
been used in late production with favor-
able results. 

TROUBLE SHOOTING SYNC CIRCUITS 

A separate DC bias supply consisting of 
a 15 volt battery across an approximate-
ly 50,000 ohm potentiometer is helpful 
in trouble shooting. Remove the AGC am-
plifier tube and connect the bias supply 
from the plate circuit of the AGC ampli-
fier to chassis. Try various values of 
bias and trace the sync pulse throughout 
the circuits with a scope. This will e-
liminate the effects of AGC malfunction 
and facilitate locating the trouble 
should it not be in the AGC system. 

INTERCARRIER BUZZ 

1. Check alignment of secondary ( top 
slug) of discriminator transformer. 
Adjust for minimum buzz on trans-
mitted signal. 

2. Check 4.5 mc. sound alignment as out-
lined in service manual. 

3. Check response curve on video IF. 1-
lign if necessary. 

4. Buzz may be due to overmodulation at 
the transmitter. If more than one 
station is available, try all sta-
tions. Buzz on only one station will 
confirm this condition. 

©John F. Rider MODELS CT385, 381, 382, 383, 385, 386, Series 106, 107, 400, 500 



MODELS CT358,381,382,383,385,386, Series 106, 107, 400, 500 

F. Remove the short between terminals 
"C" and "D" of the stabilizing coil 
and connect oscilloscope through a 
15 mmf. capacitor to terminal "C". 

G. Adjust stabilizing coil ( L401 inside 
chassis) so the sharp and the rounded 
peaks of the pattern obtained are of 
equal amplitude. If necessary, adjust 
horizontal hold control to maintain 
sync. 

Remove oscilloscope lead and turn 
horizontal hold to full clockwise. 
Turn brightness control fully clock-
wise and adjust horizontal frequency 
coil until blanking bar appears at 
left side of picture. Then back off 
until blanking bar and wiggle at top 
of picture is no longer present. 

H. Adjust noise bias control for best 
noise immunity. 

HORIZONTAL AFC, 400 et 500 CHASSIS 

Tune receiver to an acceptable channel. 
Set noise bias control fully clockwise. 

A. Turn horizontal hold control to the 
center of its range. 

B. Adjust horizontal frequency coil 
(L401, on rear chassis apron) until 
picture locks horizontally. The ver-
tical lines near the top should not 
"hook" to the right or left. 

C. Adjust horizontal drive control ( in 
models that use one) for maximum 
sweep until compression appears at 
center (drive lines), then back off 
control until compression is just 
eliminated. 

D. Adjust horizontal linearity coil 
(L403) on rear chassis apron, for 
proper linearity. If two positions 
seem to be correct, use the one with 
the core farthest out. 

E. Adjust width control ( L402) on rear 
chassis apron for proper size. 

F. Turn horizontal hold control fully 
clockwise and switch off channel. 
Turn the control fully counter- clock-
wise and switch off channel. The pic-
ture should hold in sync over the en-
tire range of the horizontal hold 
control or should have the same num-
ber of blanking bars at each end of 
its range. 

G. Adjust noise bias control for best 
noise immunity. 

4.5 MC. TRAP ALIGNMENT 

A. Remove V203 (6CB6) 3rd video IF amp-
lifier or short 4th video IF grid 
(V204-1, 6CB6) to ground, to prevent 
noise from masking the output indica-
tion. 

B. Connect the 4.5 mc. signal to Terminal 
"D" of 1205 video detector. The input 
signal should not exceed 0.2 V. RMS. 

C. Connect the crystal probe of the o-

scilloscope or VTVM to Pin 2 of V207 
picture tube grid lead. 

D. Turn contrast control fully clockwise. 

E. Adjust the core of L207 for minimum 
output. 

SOUND I-F ALIGNMENT 

A. Connect the 4.5 mc. signal to Terminal 
"D" of 1205 video detector. 

B. Connect probe of VTVM to high side of 
diode load resistor R109, 15 K ohm 
(V103-7) and negative lead to chassis 
ground. Adjust VTVM for zero center. 

C. Adjust L102 Sound IF and primary of 
1101, ratio detector (bottom core) 
for maximum reading. This reading 
must not exceed -5.0 V. at any time, 
to prevent possibility of overload. 

D. Remove 4.5 mc. signal from Terminal D 
of T205 and connect it to junction of 
R216 (3.9 K) and L203 (360 uh) with 
negative lead to chassis ground. 

E. Adjust L101, sound takeoff coil, for 
maximum reading. This reading must 
not exceed -5.0 volts at any time to 
prevent possibility of overload. 

F. Remove VTVM from high side of R109 
and chassis ground. Connect two 100 K 
ohms 5% resistors in series across 
R109: Connect negative lead of VTVM 
to junction of these two resistors 
and the probe to junction of R108 
(220 ohms) and C112 (470 mmf). Adjust 
secondary of ratio detector ( top 
core) for zero reading. 

VIDEO ALIGNMENT 

A. Connect external bias to 1st IF grid 
return ( junction R201, 1 K and C201, 
470 mmf.) and RF grid return ( junc-
tion R234, 8.2 meg. and R235, 680 K). 
Adjust IF bias to minus 4.5 V. and RF 
bias to minus 1.5 V. DC. A battery 
with 1.5 V. and 4.5 V. taps or an 
equivalent low impedance source may 
be used. 

B. Connect oscilloscope and VTVM to 
junction of R216 (3.9 K) and L203 
(360 uh) and chassis ground. 

C. Connect the IF signal to converter 
grid wafer lug ( cut-out in VHF tuner 
cover) and adjust the corresponding 
circuits for the DC output indicated 
below. During alignment, reduce the 
signal input if necessary so the de-
tector output does not exceed -1.5 V. 

41.25 
47.25 
39.75 
43.3 

45.3 
41.8 
45.2 
43.1 

mc. 
MC. 

MC. 

MC. 

MC. 

MC. 

MC. 

MC. 

1201 & L206 ( top) 
1202 & 1204 ( top) 
1203 (top) 
1201 (bottom and 

L3 (on tuner) 
1202 (bottom) 
1203 (bottom) 
1204 (bottom) 
1205 ( bottom) 

Minimum 
Minimum 
Minimum 

Maximum 
Maximum 
Maximum 
Maximum 
Maximum 

Note: 1201 and L3 comprise a double-
tuned circuit and must be aligned as 
follows: 

a. Detune Primary ( L3) by backing 
slug all the way out. 

b. Adjust secondary (T201) for maxi-
mum output. 

c. Adjust primary (L3) for maximum 
output. 

d. Do not re- set secondary (T201). 

Recheck the 41.25 mc., 47.25 mc. and 
39.75 mc. trap adjustments after com-
pleting peaking. 

D. Remove signal from converter grid 
wafer lug. Connect IF sweep to con-
verter grid ( test point #2 on tuner). 
Loosely couple in IF markers. 

E. Check response for symmetry and band-
width as shown in the following curve. 

Al 8 PAC MARRER 

MUST FALL Mir/WI 
20% ANO 50% 
RESPONSE POINTS 

3975 41 25 IF SELECTIVITY CURVE 47 " 

45 MC 
95% TO .00% 

45 75 MC 818 
CARRIER MUST 
FALL BETWEEN 
45% ANO 60% 
RESPONSE POINTS 

FIGURE 2 
If necessary, readjust slugs in 1202 
and 1205 to set overall IF response 
to nominal limit ( no tilt). Do not 
readjust 1201 for any reason. 

F. If receiver has a UHF Tuner, remove 
IF sweep from converter grid and con-
nect to UHF Tuner at the high side 
(front end) of the UHF crystal holden 
Use a 1000 ohm isolation resistor in 
the very end of the hot side of the 
IF sweep cable, the low side of the 
cable going to ground. Turn UHF-VHF 
switch to UHF position. 

Note: If balanced output cable for 
sweep generator is not available, the 
impedance matching network shown be-
low should be used. 

50 OHM 
SWEEP CABLE 

50 

120 

120 

FIGURE 3 

ANT. 

ANTENNA IMPEDANCE MATCHING NETWORK 

G. Remove UHF tuner shield cover and ad-
just IF amplifier plate coil (L617) 
with insulated screw driver (using 
slot in bottom of iron core) for max-
imum gain while setting the 45.75 mc. 
marker at 50%. Adjust IF amplifier 
grid coil (L607) with short aligning 
tool for maximum gain and proper 
tilt. Check to see that the response 

curve is within limits. Do not read-
just T201 for any reason. 

H. Remove IF sweep from UHF Tuner. 
Switch UHF-VHF switch to VHF if re-
ceiver has UHF. Connect RF sweep to 
VHF antenna terminals. Switch the 
sweep generator and the receiver to 
channel 13. 

I. With RF oscillator on frequency, 
check overall RF-IF response for sym-
metry and bandwidth as shown below. 

Note: Oscilloscope must be calibrated to 
provide accurate marker setting. 
Detector output should be 2 volts 
peak- to- peak. 

.20% --

1.0 % - 

100% •5 MC 
95% TO 100% 

85% 

80% 

•. e MC MARRER 
MUST FALL BETWEEN 
20% • NCe 50% 
RESPONSE POINTS 

397 , 4 , „ OVERALL 14 CURVE 
FIGURE 4 

J. Switch RF sweep and receiver channels 
and check to make sure overall re-
sponse is within limits of overall 
selectivity curve on all channels 
when the RF oscillator is on fre-
quency. Do not readjust any IF coils 
after step ( E) above. 

NW TUNER 
TOUCH-UP OSCILLATOR ALIGNMENT 

Oscillator alignment should be made only 
when the fine tuning control tunes in 
the extreme clockwise or counter-clock-
wise position, or if it will not tune at 
all within its tuning range. 

If some channels do not tune at all, or 
not near enough to the center of the 
fine tuning range, adjust the oscillator 
trimmer for the best compromise tuning 
on all channels. If, for example all 
channels tune near one side of the con-
trol, adjustments of the trimmer will 
bring them all near the center. However, 
if some channels tune near one end and 
others tune at the other end of the con-
trol, adjustment will move some to the 
center and move the others beyond the 
range of the control. In this case the 
oscillator coils will have to be adjust-
ed individually as follows. 

COMPLETE OSCILLATOR ALIGNMENT 

•5 75 MC PIS 
CARRIER MUST 
FALL BETWEEN 
45% ANO 80% 

RESPONSE POINTS 

47 25 

Connect a sweep generator to the antenna 
terminals of the receiver. Connect an 
unmodulated signal generator to the an-
tenna terminals and tune it to the chan-
nel 13 video carrier frequency. TV sig-
nals may be used. 

Loosely couple an unmodulated signal 
generator to the first IF grid and tune 
it to 45.75 mc. Connect an oscilloscope 
across the video detector load resistor 
through a 10 K ohm resistor. 

Turn on the receiver and set the 
to the midrange position. When 
ceiver has warmed up, if there 

vernier 
the re-
are two 
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DESCRIPTION & SPECIFICATIONS 

The Magnavox 106, 107, 400 and 500 Series Television Chassis are direct view re-
ceivers, each constructed on a single chassis. The 106 and 400 series are de-
signed to accommodate a 21" rectangular picture tube. The 107 and 500 series will 
allow the use of either a 24" or 27" picture tube without any change in circuitry. 

Features of these Chassis include: 

tiA low-noise VHF Tuner, with a cascode 
RF Amplifier for extreme fringe area 
performance. 

IlbA choice of VHF only, UHF Converter or 
UHF Tuner. Each of the latter covers 
all UHF channels without the need of 
adaptors or other accessories. 

•A four- stage, stagger- tuned Inter-
carrier IF sectioa for good resolu-
tion, ease of alignment and freedom 
from the effect of oscillator drift. 

ePush-pull Audio Amplifier. 

eFast acting keyed Automatic Gain Con-
trol for instantaneous control of re-
ceiver gain. 

eNoise suppressor stage. 

•Vertical retrace blanking to eliminate 
retrace lines regardless of control 
settings. 

*Three basic versions. For TV only, TV 
in conjunction with a radio chassis, 
and TV with power provisions for a 
radio tuner. 

IMPEDANCE 

300 ohm input Speaker Voice Coil 3.2 ohms 

POWER REQUIREMENTS 

106 & 400 Series, TV with Audio 280 watts, 117v, 60cps 
106 & 400 Series, TV without Audio 230 watts, 117v, 60cps 
106 & 400 Series, TV with Audio & Radio Tuner 280 watts, 117v, 60cps 

(Radio-TV Switch in TV Position) 

107 & 500 Series, TV with Audio 320 watts, 117v, 60cps 
107 & 500 Series TV with Audio & Radio Tuner 320 watts, 117v, 60cps 

(Radio-TV Switch in TV Position) 

CHASSIS DIFFERENCES 

Maintenance information on the 106, 107, 400 and 500 Series Chassis is so similar 
that it has been included in one service manual. 

Prefix letters CT indicate the use of 700379 VHF Tuner only; CU uses the VHF Tuner 
and a 700359 UHF Converter; while GNU uses the VHF Tuner and a 700426 UHF Tuner. 

The basic chassis differences are as 

BASIC CHASSIS NO. 

follows: 

106 SERIES 

PIX TUBE CHASSIS DIFFERENCES 

CT,CU or CMU381AA,AB,AC,AD,BC & BD 21" Audio on chassis 
CT,CU or CMU382AA,AB,AC,AD,BC & BD 21" No audio 
CT,CU or CMU383AA,AB,AC,AD,BC & BD 21" Audio and radio input 

107 SERIES 

CT,CU or CMU358AA,AB,BA,BB & CB  
CT,CU or CMU359AA,AB,BA,BB & CB  
CT,CU or CMU385AA,AB,BA,BB & CB 
CT,CU or CMU386AA,AB,BA,BB & CB 

27" Audio on chassis 
27" Audio and radio input 

 24" Aluminized Picture Tube 
 24" Non-aluminized Picture Tube 

CT,CU or 
CT,CU or 
CT,CU or 

400 SERIES 

CMU3810E & CF  
CMU382CE & CF 
CMU383CE & CF  

Additional prefix letter 
audio; C indicates audio 

CTA,CUA or CMUA3B1C7 & CK 
CTB,CUB or CMUB382C7 & CK 
CTC,CUC or OWUC383Cj & CK 

CTA,CUA or CMUA358DC & DD 
CTA,CUA or CMUA359DC & DD  
CTA,CUA or CMUA385DC & DD 
CTA,CUA or CMUA386DC & DD 

added: 
and 

SYMBOL TUBE 

A indicates 
radio input. 

21"  
 21"  

21"  

Audio on chassis 
No audio 

Audio and radio input 

audio on chassis; B indicates no 

21" Audio on chassis 
21" No audio 
21" Audio and radio input 

500 SERIES 

 27" Audio on chassis 
27" Audio and radio input 

 24" Aluminized Picture Tube 
 24" Non-aluminized Picture Tube 

FUNCTION 

TUBE COMPLEMENT 

6BZ7 
V1 6BQ7A RF Amplifier, VHF 

V2 6U8 Mixer, Osc., VHF 
6T4 

V601 6AF4 Ose., UHF Converter 

X601 IN72 Crystal Mixer, UHF Cony. 
V602 6BK7 IF Amplifier, UHF Cony. 

6BK7 
V601 IF Amplifier, UHF Tuner 6BK7A 
V602 614 Ose., UHF Tuner 
X601 1N124 Crystal Mixer, UHF Tuner 
V101 6AU6 Sound IF 
V102 6AU6 Limiter 
V103 6AL5 Ratio Detector 
V104 12AX7 AF Amplifier & Inverter 
V105 6V6GT AF Output 
V106 6V6GT AF Output 
V201 6CB6 1st Video IF 
V202 6CB6 2nd Video IF 
V203 6036 3rd Video IF 

YOKE 
ADJUSTMENT 

SCREW 

• 

CENTERING 
LEVER 

FOCUS 

FIGURE 1 

PICTURE TUBE ADJUSTMENTS 

YOKE 
ALIGNMENT 
SCREWS 

V205 

SYMBOL TUBE FUNCTION 

V204 6CB6 
IN64 
6AU6 
6CB6 

4th Video IF 
Video Detector 

Video Amplifier 

V206 6K6GT Video Output 
V207 See List Picture Tube 
V208 6AU6 AGC Amplifier 
V301 12AX7 Noise Inverter & Sync Sep. 
V302 6SN7GT Sync Amplifier & Clipper 
V303 6SN7GT Vert. MV & Discharge 
V304 6W6GT Vert. Output, 106 & 400 
V304 6AU5GT Vert. Output, 107 & 500 
V401 6SN7GT Horiz. AFC & Ose. 
V402 6BQ6GT Horiz. Output, 106 & 400 
V402 6CD6G Horiz. Output, 107 & 500 
V403 IB3GT HV Rectifier 
V404 6AX4GT Damper, 106, 400 & 307 
V405 6AX4GT Damper, 107 & 500 
V501 5U4G LV Rectifier 
V502 5U4G LV Rectifier 

ALIGNMENT 

HORIZONTAL AFC, 106 & 107 CHASSIS 

Tune receiver to weakest channel avail-
able. Set noise bias control fully 
clockwise. Set horizontal drive trimmer 
about 1/2 turn from full clockwise posi-
tion. 

A. Short out terminals "C" and "D" of 
horizontal stabilizing coil (L401), 
and turn horizontal hold control 
fully clockwise. 

B. Adjust horizontal frequency coil 
(L401, on rear chassis apron) until 
picture locks horizontally. 

C. Adjust horizontal drive trimmer for 
maximum sweep. Turn counter- clockwise 
until compression appears at center 
(drive lines), then clockwise until 
compression is just eliminated. 

D. Adjust horizontal linearity coil 
(L403) on rear chassis apron for 
proper linearity. If two positions 
seem to be correct, use the one with 
the core farthest out. 

E. Adjust width control (L402) on rear 
chassis apron for proper size. 

©John F. Rider MODELS CT358, 381, 382, 383, 385, 386, Series 106, 107, 400, 500 
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117V 
60". 
200W 

VI 

6BC 5 
RF AMP 

RI 39K 
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7 11 

L2 
000 r 

CO 
5-3 

47K 

F. 
2 5 AMP 

SLOW BLOWING 

52 
ON VOLUME CON? 
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5.37-

R3 
'OK 

'06 50: 1 - 2 
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T1 
20 11-515 
BRN 
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P3 ,J3 20-21 

VI3 

6V 6-0T 
2nd AUDIO AM 

V 2 
5 6J6 

OSC A MIXER 

VI 4 
51.14-6 

L V RECTIFIER 

-10V C 2 - 
25 11F, 25 WV 

6.3 v 
7A 
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V4 V5 V6 V7 V9 VIN ;die VIO x BRN  

2 
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6-4 

C58 -I 5o)..e 250 WV 

RI3 
C12 1 

LB  120 

I. 
61SO 

R45 R46 
150 WW 1500 oVW 
75w 4 

Li6 
2IA-517-4 

R9 
82K 
75% 

+ 360 V 

C41 
40,LIF 
450 op/ 

50C/0 

1/2 V12 

1/2 6S8 
151 AUDIO AMP 

049 
300K 
15 % 

ROI 
330K 

Y Y 
R52 

470K 

R53 R54 
47K 1470K 

V3 
6086 
Iv IF 

LAST c iRCurr SYMBOL USE - V20,1_31, 67.J7,77,L3i,F2. RI08, C139 
3 

R 
10K 
75% 

1/2 VI2 
1/2 6S 

RATIO CET 

1)2  
110 

I86 
L __ _ i100K 

C47  000 13 20-27 
1  

I G48 
L50" voLuArE  

R58 
500K 

813 
120 

LID 
21A- 5113-I 
Ci9 
i000 

00-0 ff 000 
LS = 1-w Luc,. 

214-517-3 21A-517-2 

C17 
5000 

''3Oe\IN  
812 CI8 C20 132I 
330 50001 I OSOF IN 

200 WV 

css 

V4 
6096 

2nd IF 

R56 862 
27K 27K 

C49 

i '7459 
47K 

R16. 
82K 
t 5% 

863 

L14 
214-518-1 

000 V000‘. 7 5 L 3 1.1-6- 
21A-517-3 1.6-01, LIS 

6 2IA-517-2 

1/2 VI? 

1/2 6S97-GT 
H OSC 

1 9BC 5 

882 
25M 
V 512E 

INTEGRATOR PLATE ASSY 30-147 
— 

R77 R713 #79 
22K 82K 828 

R84 

,ur F 005 PT 
C69T 00511 C70 C71 002  

_ 

R97 
100K 
s DRIVE 

1/2 VI? 
1/2 6597.67 
H SAW GEN 

C84 
OU1F 
600 WV 

R100 
50 K 
H.HOLD 

TS 
208- 564 

VII 

6 BC 5 
RATIO DEI DRIVER 

R60 
56K 

+355 V 

054 
0I,UF 

1E111,/ 

C56 
39 

HF-

864 
470 K 

V L23 
21A-517-5 

01"' 
450 WV 

 Ar + 140 

V5 

6066 
3rd IF 

R101 R102 
820 270 1,4 

R104 
100 

1/2 VI6 
1/2 6567-67 
V OSC 

I Al 

ROS 
IN 
NoLD 

1=1-4. 
LI7 

2,A-517-4 

R22 
680 

VIA IA 
6866- G 

ti OUTPUT 

c 75 
uiP 

600 wr 

C 76 
25J1F 
600 WV 

I K. _LC57 
0? 

yIC/ .-s1 

1/2 V6 
1/2 6 AL5 
VIDEO DET 

5 

I"  
450 vor 

1/2 V6 
1/2 6A L5 
A G C 

+ 355 V 

R27 
25K 
IOW 
WW 

+ -I- C27 

-I 240)0E 90 
R31 R32 7137 
10K IOK < ISIC 
16 IW Ivi 

L28 
L21 

214-517-5 L27 
240 u 0 0 

L20 C32 (---
,20)JH .1)0E 

600wv C33 
47 

 )1 C31 
2.2 

+140v V7 
6V 6-GT 

VIDEO AMP 

120 1.18 

LIS 
240 AH 

C29 

R30 
39K 
1 vr 

CONTRAST 

R28 
750 
2w 
WW 

V20 

183-CT 
H V RECT. 

+ C73 R 
0 MF 

VI 0 -I 2450W 
6SN7GT 
V OUTPUT 

L25 
HLIN 

R91 
560 

— 030 

1/2 V9 1/2 V 9 
1/2 6SN7- GT 1/2 6SN7- GT 

P N EfiC'AR TnrrNE 
+140V 

R36 
27K 

R35 
270 

.1.oF 
200 WV 

VIS 

6AL5 
H PHASE DEI 

R72 
33 K 

—C) 
163 
- 01)3F — 

450 WV 

3900 

4,355 V 

077 
100.10 
25 WV 

V LIN RIO 
98 
2 W 
row 

1000 

31 
H WIDTH 

VIS 

6W4-GT   
H DAMPER 

/2 L30 
DEF YOKE 

600Wv 

4108 
100 
2 W, WW 

+360 V 

355 v 

R41 
lOO K 
C35 
regeWv 

+140V 

R40 
33K 

R39 
100 ir 
BRIGHTNESS 

R42 
18 K 

VO 

V8 
PICTURE 
TUBE 
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2COviL*I 
I liF 

1/2 VIE 

t/2 651.17- GT 
CLAMPER 

C66 
1.,uP 

200 WV 

I/O L30 

C87 
05 UF 
600wV-r.-

M DEF YOKE 

NOTES - 
UNLESS OTHERWISE SPECIFIED- CAPACITOR VALUES ARE µ0F RESISTOR VALVES 
ARE IN OHMS, AND RESISTORS ARE I/O WATT COMPOSITION, TOL 010% 
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CHASSIS IT -76R 

R No. 

1 

2 

3 

6 

7 

8 

9 

lo 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
28 

29 

30 

31 

32 

Value 

3.9k ohms 

47k ohms 

lek ohms 

lek ohms 

4.7k ohms 

220k ohms 

4.7k ohms 

15k ohms 

8.2k ohms 

47 ohms 

10k ohms 

330 ohms 

120 ohms 

10k ohms 

47 ohms 

8.2k ohms 

120 ohms 

8.2k ohms 

8.2k ohms 

68 ohms 

1 megohm 

680k ohms 

120 ohms 

6.8k ohms 

lk ohms 

120 ohms 

750 ohms 

39k ohms 

39k ohms 

10k ohms 

10k ohms 

Type 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

Watt Rate Tolerance 

¡ Watt 10% 

¡ Watt 

¡ Watt 10% 
10% 

¡ Watt 10% 

¡Watt  10% 

¡ Watt 10% 

¡ Watt 10% 

¡ Watt 10% 

¡Watt 10% 

¡ Witt 10% 

¡ Watt 10% 

¡ Witt 10% 

3- Watt 

¡ Watt 

Watt 

Watt 

-¡ Watt 

¡Watt 

¡Watt 

¡ Watt 

1 Watt 2 

¡ Watt 

Watt 

Watt 

¡ Watt 

10% 

5% 

lo% 

5% 

10% 

5% 

5% 

10% 

10% 

carbon 1 watt 2 10% 

Wirewound 2 watt 
Potentiometer 

carbon 

carbon 

carbon 

carbon 

1 watt 

1 watt 

1 watt 

1 watt 

33 

34 

35 

36 

37 

38 

39 

4o 

41 

42 

43 

44 

45 

46 

47 

48 

49 

5o 

51 

52 

53 

54 

55 

56 

58 

59 

60 
61 

62 

63 

1 megohm 

47k ohms 

270k ohms 

2.7k ohms 

15k ohms 

100k ohms 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

100k ohms carbon 
brightness control 
33k ohms carbon 

100k ohms 

18k ohms 

27k ohms 

4.7 megohms 

150 ohms 

1500 ohme 
focus control 
390 ohms 

100k ohms 

300k ohms 

180K ohms 

330k ohms 

470k ohms 

4.7k ohms 

470k ohms 

43k ohms 

27k ohms 

500k ohms 
volume control potentiometer 

carbm 

carbon 

carbon 

carbon 

wirewound 

wirewound 
rheostat 
carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

¡ watt 10% 

¡ watt 10% 

2  watt wa 10% 1  

watt 10% 

1 watt 

1 watt 2 

i watt 10% 
potentiometer 
* watt 10,4; 

¡ watt 10% 

¡ watt 10% 

¡ watt 10% 

¡ watt 10% 

7.5 watts 

4 watts 

2 watt 10% 

1 watt 10% 2 

1 watt 5% 2 

i watt 5% 

¡ watt 10% 

¡ watt 10% 

¡ watt 10% 

1 watt 10% 2 

watt 5% 

1 watt 10% 2 

1 watt 

47k ohms 

56k ohms 

100k ohms 

27k ohms 

lk ohms 

470k ohms 

4.7k ohms 

carbon 1 watt 2 

carbon ¡ watt 10% 

carbon ¡ Witt 10% 

carbon 1 watt 2 

carbon 1 watt 2 

carbon 1 watt 2 

carbon 1 watt 2 

1 megohm 

69 100k ohms 

70 100k ohms 

71 4.7k ohms 

72 
10% 73 

10% 7h 

75 

76 
77 

78 

33k ohms 

4.7k ohms 

3.3k ohms 

4.7 megohm 

470k ohms 

22k ohms 

8.2k ohms 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

carbon 

integrator 

integrator 

79 8.2k ohms integrator 

82 2.5 megohms carbon 
vertical size control 

83 

84 

1 megohm 

1 megohm 

carbon 

carbon 

85 1 megohm carbon 
vertical hold control 

87 5.6k ohm carbon 

88 2.2 megohm 

89 lk ohm 

90 5k ohms 

91 560 ohms 

93 560 ohms 

94 560 ohms 

95 680 ohms 

carbon 

carbon 

wirewound 

carbon 

carbon 

carbon 

carbon 

96 18k ohms carbon 
97 100k ohms carbon 

horizmtal drive contra 

98 100k ohms carbon 

lo% 99 56k ohms urbon 
100 50k ohms carbon 

horizontal hold control 

101 

102 

103 

lob 

io5 

820 ohm 

270k ohm 

68 ohm 

100 ohm 

15k ohm 

carbon 

carbon 

carbon 

carfam 

carbon 

Watt 10% 

¡ watt 10% 

watt 10% 

¡watt 10% 

¡ watt 10% 

¡ watt 10% 

¡ watt 10% 

¡ watt lo% 

¡ watt 10% 

network 

network 

network 

1 watt 
potentiometer 

watt 10% 

1 watt 10% 2 

1 watt 
potentiometer 

¡ watt 10% 

7 watt 10% 

¡ watt 10% 

2 watts 

¡ watt 10% 

1 watt 10% 2 

watt 10% 

1 watt 10% 2 

¡ watt 10% 
1 watt 
rheostat 

watt 10% 

¡ watt 10% 
1 watt 
rheostat 

1 
watt 10% 

watt 10% 

1 watt 2 10% 

1 watt 10% 

Ilwatt 10% 
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PARTS LIST R No. Value Type Witt Rate 31 ceramic 2.2mmf 600 
106 15k ohm carbon 1 watt 10% 

0 No. Description Capacity Voltage 
32 paper .1m£ 600 

107 470k ohm carbon 1 watt 10% 
1 ceramic 5me 600 33 mica 47mmf 600 108 100 ohm wirewound 2 watt 

109 56K ohm Carbon 1/2 watt 
2 ceramic .5-3mmf 34 mica 27 ma 450 

110 47K ohm Carbon 0 watt 
3 ceramic .5-3wmf 35 paper .01mf 450 R90 Potentiometer, 5 K, 2 W, W.W., linear 

4 ceramig 120mmf 600 38 paper amf 200 Potentiometer, 2.5 meg., 1/2W, lineare 

R82 composition 

Potentiometer, 500 K tapped, 1/2 Mr, audio 
6 cerimic .5-31me 4h electrolytic.40mf he R58, 32 taper, with AC switch 

7 ceramic .5-3mmf 45 paper .05if 600 R85 Potentiometer, 1 meg., 1/'2W, linear, 

composition 
8 ceramic lOmmf 600 46 electrolytic lOmf 25 R100 Potentiometer, 50 K, 0 W, linear 

9 ceramic 20mmf 600 47 disc 5000mmf 600 R39, R97 Potentiometer, 100 K, 0 W, linear 

10 ceramic 1000mmf 600 48 disc 5000me 600 R28 Potentiometer, 750 ohm, 2 W, W.W., linear 

11 ceramic 1000mmf 600 49 disc 5000mmf 600 R108 Potentiametnr, 100 ohm, 2 W, W.W. 

12 ceramic 120mmf 600 R46 Potentiometer, 1500 ohm, linear, 4 W, W.W. 51 eeramic 20mmf 600 

5 ceramic 1000mmf 600 43 ceramic 5000mmf 600 

13 ceramic lOmmf 600 52 ceramic 20f 600 T2 Audio output transformer 

14 ceramic 100mmf 600 53 paper .01mf 450 

15 ceramic .5-3mmf 54 paper .014450 T7 Horizontal output transformer 

16 disc 5000mmf 600 

17 disc 5000mmf 600 

T3 Ratio detector transformer 

55 paper .01mf 45o Ti Power transformer 

56 mica 39nunr 600 T6 Vertical output transformer 

18 disc 5000mmf 600 57 mica 47mmf 600 T5 vertical blocking oscillator transformer 

58 pper .1mf 200 L25 Horizontal linearity coil 19 disc 1000mmf 600 
60 paper amf 200 L29 Focus coil 

20 paper .05mf 200 
61 ceramiv 1000mmf 600 L24 Horizontal oscillator coil 

21 disc 5000mmf 600 62 ceramic 1000mmf 600 L30 Deflection yoke 

22 ceramic 1000mmf 600 63 paper .0Imf 45o L19, L28 Inductor, video peaking, 240 uh 

23 disc 5000mmf 600 64 paper .o5mr 600 Lie, uo Inductor, video peaking, 120 uh 

24 disc 5000mmf 600 65 ceramic 1000mmf 600 L27 Inductor, video peaking, 93 uh. 

25 ceramic 1000mmf 600 66 paper .1mf 200 Lll, L15, L12 Inductor, variable 

26 mica 120mmf 600 67 disc 5000mmf 600 L9, L13, L16 Inductor, variable 

27 electrolytic 40mf 450 68 paper .05mf 200 L17 Inductor, variable 

28 paper .1mf 200 74 mica 4700 mme 600 L21, L23 Inductor, variable 

29 paper .01mf 450 81 mica 330 me 800 L10, L14 Inductor, fixed 

30 mica 3900mmf 1000 82 mios 680 mmf 600 L22 Filter choke £
--
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CHASSIS IT - 76R 

R-F 

AMP 

It el 

PLUG A - C. 
GLOmW, 

fuJf 
"out,. 

ose. a 
MIXER 

1ST I. F. 

L9 

L 11 

L 13 

L15 

L16 

(..D L17 

L120 

6AL5 

VIDEO 

DEI & 
AGC 

T5 

2ND. I. F. 

3RD. I.F. 

V9 

6SN7G 
D- C REST 

SYNC. SEP 

a SYNC. 
PHASE INV 

(6.-SN7GT VI6 

CLAMPER 

a VERT. 

OSC 

o 
L23 

V12 

o 
T 3 

RATIO DET. 

DRIVFR 

BACK VIEW 

V15 

bAL5 

HOR 
PHASE 

DEE 

L2 5 0 

VI9 

6W4GT 

HOR 
DAMPER 

HOR. OSC. a 

HOR SAW 

GENERATOR 

V20 
1B3GT 

RECT. 

7 

T 1 

RESISTANCE CHART 

Tube No. Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 8 Pin 7 Pin 8 Pin 9 

VI 21K 341 .2 0 2801 61 o 

N/2 2 meg 0 .2 0 308 201 0 

1/3 2 meg 50.2 Ground .2 181 181 Ground 

V% 2 meg 60 0 .2 181 181 0 

V6 101 69 0 .2 181 181 0 

N% 700 18x .2 0 261 0 6801 

V 7 0 0 171 191 261 N.C. .2 .8 

V9 0 471 2701 1 meg 221 4.71 .2 0 

VIO 616 171 600 316 171 600 .2 0 

161 6001 201 181 181 901 
• 

601 201 

V12 IC 181 701 6001 6001 6001 181 181 

V ls Mc 181 1401 1401 3001 Cc 161 lex 
$ 

V14 Cc 1601 Cc 120 VC 120 VC 1601 

V16 6 meg 6 meg .2 0 331 0 331 

Vie 4.7 meg 1101 0 
.-

2.meg 2.4 meg 2.4 peg 0 .2 o 

v17 5.2 meg 381 680 1101 1101 1101 680 .2 o 

168 IC 0 
100 

ec 
3401 3401 .2 160 

N/19 IC NC Inf NC 1101 Inf .2 0 

V20 NC /nf ¡Uf T.P. I.0 NC NC ¡uf ic 

V 8 0 3401 IC IC NC IC NC Io 

V Pni 10 PIN 11 PIN 12 

V 8 171 141 .2 

VOLTAGE CHART 

Tube No Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 11 Pin . pin tt Pin 3 

Vi 

V 2 

V 3 -3.1 .6 o kg. no no 0 
V 4 -.6 ..5 o 

A. 
no uo o 

V 6 0 .3 0 
S.C. 
8,3 110 110 0 

V 6 4.2 I- kî. 0 7 . 3. 0 -7.2 

V 7 0 0 200 110 7.2 0 
3: 

0 

V 9 0 6 4 0 140 6 
3.c. 
6.3 0 

V io -7 340 e 7 340 e i.i . 0 

V 11 160 160 0 Mil 270 180 150 

V 12 IC 160 160 160 160 280 0 
A.C. 
6.3 

V 13 NC 
A.C. 

6.3 270 260 120 11 • 0 160 

V 14 NC 400 NC 400 NC 400 IC 400 

V 16 2.4 -1.6 8.3 0 0 0 0 

V 16 .9 39 0 -60 160 0 6.3 0 1 

V 17 .4 oo 3.4 9 70 3.6 6.3 0 

V 18 IC 0 8.6 NC -18 
T.P. 

-18 6.3 290 

V 19 IC NC 420 NC 380 
T.P. 
620 

A.C. 
6.3 0 

V 20 NC 121Y 1214 NC IC IC 121V IC 

V 6 6.3 4 NC NC NC NC NC NC IC 

V 8 
pa lo 
-no-- 

Pll 11 
-Er-- 

PIN 12 

i 
. 

© John I. Rider 
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I. F. Alignment Procedure, IT- 76R Chassis 
Models 776, 1176, and 1376 

REFERENCE: 

Circuit Diagram E-734 

EQUIPMENT: 

1. Sweep generator, 23.5 me. center frequency, 10 mc. sweep width. 
2. Marker generator, 21.25 mc., 22.0 mc., and 25.75 mc. 
3. Crystal oscillator, variable output, 4.5 mc. unmodulated. 

4. Oscilloscope. 
5. 20,000 ohm per volt meter. 

PROCEDURE, VIDEO I.F.:  

1. Connect oscilloscope to J1 test point. 
2. Move tuner between channels to disconnect coils. 

3. Connect sweep generator, decoupled with 1000 uuf., to pin 1 of V5. 
Turn the slug on L17 until it is centered in the coil. ( This narrows 
the band pass of this stage.) Adjust L12 and L16 until the pass 
appears as below: 

22.0 

21.25 

Now adjust L17 until pass is as pictured: 

25.75 :L.0 

5. Move sweep generator to pin 1 of V4. Adjust L15 until pass balances, 
adjust L13 until pass balances. When properly adjusted, pass will look 
as pictured below: 

25.75 

6. Move sweep generator to pin 1 of V3. Adjust L11 and L9 as in above step. 
Pass will now be as pictured: 

23. - 5 22.0 

7. Mole sweep generator to test point on tuner ( can be located as a locp of 
wire between V1 and V2 on top of tuner chassis); adjust L8 ( square can on 
tuner) until the pass rocks through a tilt and leave adjusted with a 10% 
tilt in the pass, as pictured below: 

1.25 

The video I.F. is now correctly aligned. 

INTERCARRIER SOUND SYSTEM: 

1. Connect voltmeter, set on 10 volt scale across C46, observing polarity. 
2. Insert 4.5 mc. generator, capacity decoupled, in J1. 
3. Reduce signal so that voltmeter reads a maximum of 3.0 volts, and continue 

to reduce as adjustments are made so as not to exceed this value. 

Adjust in the order given, the following transformer slugs for maximum output: 

a. 

b. 

c. 

Bottom slug, T3. 
L23. 

Top slug, T5. 

Repeat to insure accurate setting. 

Intercarrier sound system is now properly aligned. 
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CHASSIS 407-21, 408-21, 410-24 
NOTE: Unless otherwise noted all cond•nsers ore 600 volt, rnold•d 

phenolic type, t 20% tol•ronc with whole numb. •alu•s given 
in micromicrofarads and d•citnal fraction valuits given in micro-
farads. GMC a...1'4.d minimum caormity. 

PARTS LIST 
NOTE, Unless othorwise noted all esistots are 1/2 watt, composition 

type, o 10% tolerance with aloes given in ohms. 

SYMBOL PART NO. VALUE TOL. VOLTS TYPE SYMBOL PART NO. VALUE TOL. 
WATTS OR 

VOLTS 
TYPE SYMBOL PART NO. VALUE TOL. 

WATTS OR 

VOLTS 
TYPE 

C100 
C101 

C102 

C103 

C104 

C105 

C106 

C107 

C108 
C109 

C110 

C111 

C112 

C113 

C114 

C115 

C116 

C117 

C118 

C201 

C202 

C203 

C204 
C205 

C206 

C207 

C208 

C209 
C210 

C211 

C212 

C213 

C214 

C215 

C216 

C217 

C2I8 

C219 

C301 

C302 

C303 

C401 

C402 

C403 

C404 

C501 

C502 

C601 

C602 

C603 

C604 

C605 

C606 

C607 

C608 

C609 

C610 

C701 

C702 

C703 
C704 

C705 

C706 

C701 

C708 

C709 

C710 

C711 

C712 

C713 

C714 
C715 

C801 

C802 

C803 

C804 

R101 

R102 

R103 

R104 

R105 

R106 

4069 
4046 

4036 

4036 

4042 

4209 

4174 
4029 

4026 

4127 

4127 

Part of 4275 

4148 

4127 

4152 

4148 

4152 

4148 
Part of 4270 

4029 

14050 

14031 

14031 

14009 

14009 
14031 

14031 

14031 

14031 

14009 

14031 

14031 

14009 

4029 

4131 

4131 

4131 

4029 

4172 

4029 

4158 

4127 

14113 
4158 

4144 

4144 

Part of 4270 

4129 

4124 

4124 

4175 

4175 

4185 

4158 

4085 

Part of 4275 

4175 

4029 

4144 

4173 

4144 

14048 
Part of 4245 

4270 

" 4275 
" 4270 

4616 

4650 

14618 

4597 
4586 

4597 

2. 2 
68 

. 004 

. 004 

680 

5MF 

.001 

. 005 

220 

0047 

.0047 

20MF 

. 047 

. 0047 

. 033 

.047 

.033 

. 047 

50MF 

• 005 

470 

24 

20 

1000 

1000 

470 

470 

1000 

470 

1000 

2. 2 

1000 
1000 

470 

1000 

1000 

470 

10 

. 005 

.22 

22 

• 22 

• 005 
47 

. 005 

. 047 

• 0047 

• 0039 
. 04y 

.1 

. 1 

30MF 
• 22 

20MF 

.022 

. 022 

470 

• 001 

. 001 

.0047 
047 

0039 

IOMF 

470 

.001 

390 

. 005 

.1 

. 47 

.1 
140 
47 

140MF 

140MF 

100MF 

40MF 

150 

2.2K 

180 

10K 

33K 

10K 

10% 
10% 

GMV 

20% 

20% 

GMV 

20% 

20% 

20% 

20% 

20% 
20% 

20% 

20% 

20% 

+100% 
-o 

10% 
10% 

10% 

10% 

10% 

10% 

+ 100% 
-o 
20% 

20% 

20% 
100% 

Wdb, 
+100% 
-o 
10% 

20% 

10% 
10% 

20% 

20% 

10% 

20% 

20% 

10% 

10% 

10% 

10% 

10% 

10% 

io% 
10% 
20% 

10% 

10% 

RESISTORS 

10% 
10% 

10% 

10% 

10% 

10% 

500V 

500V 

500V 

500V 

50V 

400V 

500V 

500V 

400V 

400V 

300V 

400V 

400V 

400V 

400V 

400V 

400V 

50V 

500V 

600V 

1000V 

1600V 

500V 

500V 

600V 

600V 

500V 

600V 

500V 

600V 

500V 

500V 

600V 

500V 

500V 

600V 

600V 

500V 

200V 

200 

200V 

500V 
7nnv 

500V 

200V 

400V 

400V 

200V 

600V 

600V 

50V 

600V 

450V 

600V 

600V 

3KV 

400V 

400V 

400V 

200V 

500V 

300V 

500V 

400V 

500V 

500V 

600V 

200V 

600V 

3KV 

3KV 
150V 

150V 

300V 

150V 

Electrolytic 

R107 

R108 

R109 

R110 

R111 

R112 

R113 

R114 

R115 

R116 

R117 

R.118 

R119 
RIZO 

R121 
R122 

R201 
R202 

R203 

R204 

R205 

R205 

R207 
R208 

R209 
R210 

R2I 1 

R212 

R213 

R214 

R215 

R21t, 

R2I7 

R301 

R302 
R303 

R304 

R305 

R.306 

R307 

R401 
R402 

R403 

R404 

R405 

R406 

R407 

R408 

R409 

R410 
R411 

R412 

R413 

R501 

R502 

R503 

R504 
R505 

R506 

R507 

R508 

R509 

R510 

RS Il 

R512 

R601 

12602 

R603 

R604 

R605 

R606 

R607 

R608 

R609 

R610 

R611 

R612 

R613 

R6I4 

R615 

R616 

R701 

R702 

R703 

4976 

24670 

4976 

4555 

4504 

4912 

4505 

4506 

4506 

4505 

4586 

4602 

4571 

14639 

4602 

4782 

4542 

4616 

4638 

4666 

4639 

4664 

4546 

4664 

4628 

4639 
4664 

4651 

14618 

4664 

4646 

24627 

4576 

4666 

4910 

4612 

4612 

4967 

4500 

4501 

4664 

4664 

34620 

4548 

4622 

4521 
4504 

34602 

4506 

24541 

4964 

4521 

34659 

4511 

4963 

4501 

4605 

4633 

4665 

4557 

24525 

4650 

4640 

24517 

14644 

4544 

34507 

4659 

34571 

34593 

4963 

4629 

4965 

4625 

4924 

4664 

4547 

4546 

4576 

4507 

4507 

4571 

4571 

4622 

2M 

82K 

2M 

680K 

47K 

2M 

10M 

470K 

470K 

10M 

33E 

270K 

100K 

270 

270K 
3. 3 

1K 

150 

470 
33 

47 

470 

120 

470 

22K 

47 

470 

8.2K 

180 

470 

12K 

33K 

4.7K 

33 

500 

3. 31< 

3.3K 

50K 

220K 

22K 

470 

470 
2. 2M 

120K 

470K 

I5K 

4710 

1. 5M 

470K 

3. 3K 

50K 

15K 

4. 7M 

100K 

1M 

22K 

1. 5M 

390K 

I5K 

6. 8K 
2. 2K 

2.2K 

1. 8K 

1.8K 

330 

4.7M 

180K 

1K 

680K 

1. 2M 

1M 

5.6K 
2M 

10K 

2K 

470 

100 

120 

4. 7K 

560 

560 

100K 

100K 

470K 

10% 

20% 

20% 

20% 

20% 

20% 

20% 

10% 

10% 

10% 

10% 

10% 
10% 

20% 

10% 

10% 
10% 

10% 
20% 

10% 
20% 

10% 

10% 
20% 

10% 

10% 

20% 

10% 

20% 

10% 

10% 

10% 

10% 

20% 
20% 

20% 

20% 

5% 

10% 

10% 

20% 

20% 
5% 

20% 

20% 

20% 

10% 

20% 

20% 

10% 
10% 

00% 

10% 

5% 

10% 

10% 

5% 
10% 

20% 

10% 

10% 

10% 

10% 

10% 

20% 

20% 

20% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

2 Watt 

1 Watt 

1 Watt 

1 Watt 

2 Watt 

1 Watt 

1 Watt 

I Watt 

Control, treble 

Control, bass 

Control, volume 

Contrast Control 

Brightness Control 

AOC Control 

Noise Control 

Vertical Hold 

Vertical Size 

Vertical Linearity 

R704 

R705 

R706 

R.707 

R708 

R.709 

R710 

R711 

R7I2 

R/13 

R714 

R715 

R716 

R707 

R718 

R801 

R802 

R803 

R804 

T101 

T102 

T201 

T202 

T203 
T204 

T601 

T701 

T801 

L101 

L201 

L202 

L203 

L701 

L702 

L703 

3101 

JI02 

3103 

3801 

M301 

M302 

P101 

P801 

S101 

S102 

S301 

X801 

X802 

Z I 

Z2 

1201 

Z202 

1203 

Z301 

Z302 

Z303 
Z304 

Z501 

2701 

1702 

Z801 

4544 

4629 

4548 

4630 

4571 

4962 

4859 

4547 

4651 

4622 

4657 

24662 

4631 

4783 

4638 

4798 

4784 

4772 

4677 

5235A 

5117A 

5538 

5538 

5538 

5242A 

5188 

5118A 

5055-1 

5454 

5240A 

5241A 

5243A 

5447 

5266 

5464 

95ú5 
6121 

6198 

6245 

6108 

9694 

9789 

6235 

6126 

Part of 4967 

6043 
Part of 4967 

10, 009 or 

assembly 99735 

9786 or 

9814 

5438 

5545 

5340 

5547 

52.11A 

5548 
6127A 

9695 

5121A 

6253 

4910 

4. 7M 

5. 6K 

120K 

1. 5K 

100K 

25K 

25K 

100 

8. 2K 

470K 

120 

68K 

18K 

2. 7 ohms 

470 

7. 5 

120 • 

1. 5 K 

330K 

20% 

10% 

10% 
10% 

10% 

20% 

10% 

10% 
10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

20% 

TRANSFORMERS 

COILS 

MISCELLANEOUS 

ASSEMBLIES 

2 Watt 

1 Watt 
2 Watt 

7.5 Watt 
15 Watt 

20 Watt 

Horizontal Hold 

Horizontal Drive 

Ratio Detector 

Audio Output 

let I. F. Transformer 

2nd I. F. Transformer 

3rd I. F. Transformer 

4th I. F. Transformer 

Vertical Output 

Horizontal Output 

Power Transformer 

4.5 MC Sound Take-Off 

39.75 MC Trap 

47.25 MC Trap 

I. F. Input 

Horizontal Frequency 
Damper Choke 

Width Control 

Pilot Light 

Phono Receptacle 

Speaker Socket 

Earphone Receptacle 

A. C. Outlet 
Ion Trap 

Focuser 

Speaker Plug 

Receptacle Power Interlock 

L. S. Earphone Switch 

Selenium Rectifier 

VHF 40MC Std. Coil 

UHF-VHF 40MC Std. Coil 

Tuners 

Tuner output Cable 

22 uuf i 10% which is 
equiv. to 9 1/2" of cable 

03195 
41.25 MC Trap 

Series Peaking 

Shunt Peaking 

Series Peaking 

4. 5MC Video Trap 

Shunt Peaking 

Picture Tube Socket 

Vert. Integrator 

Deflection Yoke 

Plug-Anode Connector 

with lead 

V. C. C.C. & Power Sw. 

TO ins re receipt of identical r•placem•rit parts, use port numb«, 
when o during from your Hoffman Distributor. 
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CHASSIS 407-21, 408-21, 410-24 

TABLE III - TV ALIGNMENT PROCEDURE 

STEP 

NO. 

SIGNAL 
GENERATOR 

FREQUENCY, 

MC 

CONNECT 
SIGNAL 

TO 
OUTPUT 

INDICATOR ADJUST INSTRUCTIONS 
SPECIAL CONNECTIONS 

AND SETTINGS 

SOUND I. F. AND RATIO DETECTOR 

1 4. 5 

CW 

Pin 2 

of 
V301 

Meter across pin 
7 of V102 and 
ground. 

T101 Pri. 

(bottom) 
L101 

Tune for maxi- 

mum reading on 

meter. 

Signal level should be low 

enough to obtain approxi-

mately 4 to 7 volts on 
meter. Use isolation 

networks shown in Fig-
ures 2 and 3. 

2 4.5 
CW 

IT Meter across 

ground and 

junction of R105 
and C108. 

T101 Sec. 

(top) 

Tune for zero 
meter reading; 

use same sig- 
nal level as in 

stet) 1. 

Repeat tuning of T101 
primary and secondary 

until adjustments do not 
change. 

TRAPS AND PICTURE I. F. 

3 4. 5 

CW 

Pin 2 
of 

V301 

Meter connected 
through detector 

network to picture 
tube cathode lead. 

L302 Tune for mini- 
mum reading on 

meter. 

Detector and isolating net-

works shown in Figures 
2 and 4. 

4 

5 

41. 25 

CW 

43 CW 

44. 00CW 

42.5CW 

45. 3CW 

Mixer 
Grid 

li 

" 
it 

If 

Voltmeter across 

R217. 

,1 

if 

It 

of 

Z201 

T204 

T203 

T202 

T201 

Tune for mini- 

mum reading on 
meter. 

Tune for maxi- 

mum, It 

it 

Tune for maxi- 

mum reading on 
meter. 

Apply -4V bias to AGC 

buss. See text for con-
nection to mixer grid. 

Keep generator output 
low. Set contrast control 

for maximum contrast. 
Adjust signal level through-

out I. F. ailgxunent so alai 

a 1 volt DC output is main-
tamed across R217. 

6 45 
CW 

1, ig L9 Tune for mini-
mum reading on 
meter. 

7 45 

CW 

II II L203 Tune for maxi-
muni. 

8 39. 75 

CW 

II 8, L201 Tune for mini-
mum. 

9 47. 25 
CW 

,i ii L202 Tune for mini-
mum. 

10 REPEAT STEP NUMBER 7 

11 I 45 
CW 

L9 Tune for maxi-
mum. 

12 

43. 

quired. 

I 

Approximately 

5 with 10 

mc sweep. 

Marker re- 

Mixer 
Grid 

High gain scope 
across R217 

Adjust 

T201, 
T202, 

T203, T204 
if necessary. 

I 

Set 45.75 mc 
marker at 50% 

point, 

See Figure 5 for isolation 
network. Use markers to 

determine bandpass be-

tween picture carrier and 

50% point on opposite skirt. 
Bandpass should be be-be-

tween 3. 65mc and 3. 85mc. 

VOLTAGE CHART 

TUBE TYPE FUNCTION 
PLATE 

PIN VOLTS 
CATHODE 

PIN VOLTS 
GRID 

PIN VOLTS 
SCREEN 

PIN VOLTS 

V101 6AU6 Sound I. F. 5 128 7 1.3 1 0 6 124 
V102 6AL5 Ratio Det. 7 -11.5 1 -5 

2 7 5 12. 7 
V103 6AV6 Audio Amplifier 7 100 2 0 1 0 
V104 6K6GT Audio Output 3 216 8 14 5 0 4 227 

V201 6CB6 1st Pix I. F. 5 132 2 0 1 -3. 9 6 140 
V202 6AU6 2nd Pix I. F. 5 132 7 -1. 2 1 6 135 
V203 6CB6 3rd Pix I. F. 5 133 2 0 1 -4 6 140 
V204 1/2 6AS8 4th Pix I. F. 9 107 3 2 Z 0 1 135 
V205 1/2 6AS8 Video Det. 6 -1. 5 8 0 

V301 12BY7 Video Amp. 7 118 1 1.6 2 -1. 5 8 140 

V401 1/2 6AN8 AGC Keyer 6 -50 9 140 8 131 •7 250 

V501 6CS6 or 
6BY6 1st Sync Sep. 5 43 2 0 1 -. 5 6 29 

V502 1/2 6AN8 2nd Sync Sep. 1 95 3 42 2 43 

V601 6SN7GT Vert, Osc. 2 67 3 1 0 
5 166 6 2. 2 4 -40 

V602 6S4 Vert. Output 9 420 2 27 6 0 

V701 6AL5 Horiz. Phase 
Detector 

5 
7 

10 
-11 

2 
1 

0 

V702 6SN7GT Horiz. Osc. 2 220 3 1 0 
5 137 6 7.5 4 -7 

Nr703 6BQ6GT Horiz. Output * 8 0 5 -26 4 137 
V704 6W4GT Damper 5 250 3 470 

40 01 -'1 *- 410-'4 1-1-1:acTe 

V103 12AX7 let Audio 6 84 8 o 7 -.4 
1 82 3 0 2 -. 4 

V104 6V6 Audio Output 3 258 8 15.8 5 0 4 260 
V105 6V6 Audio Output 3 258 8 15.8 5 0 4 160 

410-24 CHASSIS ONLY 

V602 6W6GT Vertical Output 3 240 8 29 5 -29 4 240 

V703 6CD6GT Horiz. Output * 3 18 5 -18 8 135 

* Do not measure with meter. Spikes of voltage may damage meter. 13, C. value of voltage will be 
approximately 460 volts. 

Boost voltage may be measured at width coil and will be about 550 volts on 410-24 chassis and approxi-
mately 460 volts on 407-21 and 408-21 chassis. 

Voltages indicated in voltage chart were taken with Simpson Model 260 meter. Receiver was operating 
on 117 volt AC with all controls set for normal operation of channel received. Detected signal at plate 
of video detector developed negative 1 1/2 volts. All voltages read to chassis ground. These voltages 

are intended as a reference to be used in service and repair of this chassis and are not to be considered 

as maximum or minimum limits for operation. The normal allowable variations in component values, 
as well as line voltage and signal variation, will cause slight differences in voltages read on chassis of 
the same model. 
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IDENTIFICATION 

The 407-21, 408-21 and 410-24 chassis are variations of the super deluxe chassis used in the above 

named modela of Hoffman television receivers. The All-Wave modela are identified by a " U" following 

the model number. Chassis 407-21 is a Super Deluxe chassie with single ended audio section. Chassie 

408-21 and 410-24 have a push-pull hi-fi audio circuit. Chassis 410-24 is the same as 408-21, except 
the sweep circuits which are designed to accommodate a 24" picture tube. All three chassis have a four 

stage 40mc I. F. strip and cascode tuner with negative bias supplied by a keyed AGC system. The low 

voltage power supply uses selenium rectifiera connected as a voltage doubler. 

An unusual feature of the chassie is the addition of a secondary control for operation in noisy signal 

areas. This control is located under the plastic escutcheon plate on front control panel. Its use is ex-

plained under Operating Instructions. 

Earphone jacks with speaker switch are used on above listed models. Reference to the schematics will 

show that the earphone jack is operative at all times, and that speakers can be either on or off depending 

upon the position of the speaker switch. 

Some modela using above chassie will have three speakers. Reference to the schematic will show that 

the two low frequency speakers are in parallel with each other. A single high frequency or tweeter 

speaker is used. A frequency divider network feeds the audio to the proper speaker for reproduction. 

TABLE I ELECTRICAL & MECHANICAL DATA 
TUBE 

TABLE II HOFFMAN TUBE COMPLEMENT 

CHASSIS CHASSIS 

407-21 408-21 & 410-24 FUNCTION 

V1+ 6BQ7A 6BQ7A R. F. Amplifier 

Operating Voltage 115 Voltz AC, 60CPS V2+ 6J6 636 Oscillator Mixer 

VI* 6T4 or 6AF8 6T4 or 6AF8 UHF Oscillator 

Power Consumption 407-21 170 Watts V2* 6BQ7A 6BQ7A VHF R. F. Amplifier 

408-21 180 Watts UFIF lit I. F. 

410-24 215 Watts V3* 6U8 6U8 VHF Oscillator Mixer 

UHF 2nd I. F. 

VHF Tuner Range 2 through 13 V101 6AU6 6AU6 Sound 1. F. Amplifier 
V102 6AL5 6AL5 Ratio Detector 

All- Wave Tuner Range 2 through 83 V103 6AV6 Audio Amp. & AGC Delay 
V103 12AX7 Audio Driver 

Intermediate Frequencies Picture Carrier 45. 75mc V104 6K6 6V6 Audio Output 

Audio Carrier 41. 25mc V105 6V6 Audio Output 
V201 6CB6 6CI36 1st Picture I. F. 

Intercarrier Sound I. F. Freq. 4. 5mc V202 6AU6 6AU6 2nd Picture 1.F. 
V203 6CB6 6CB6 3rd Picture I. F. 

Audio Output Impedance 407-21 3.2 ohms V204 1/2 6AS8 1/2 6A58 4th Picture I. F. 

408-21 6.4 ohms center tapped V205 1/2 6AS8 1/2 6AS8 Video Detector 

410-24 6.4 ohms center tapped V301 12BY7 1213Y7 Video Amplifier 
V401 1/2 6AN8 1/2 6AN8 AGC Keyer 

Maximum Undistorted 407-21 3 Watts V501 6CS6 or 6BY6 6C56 of 6BY6 let Sync Separator 

Audio Output 408-21 10 Watts V502 I / 2 6AN8 1/2 6AN8 2nd Sync Separator 

410-24 10 Watts V601 6SN7GT 6SN7GT Vertical Oscillator 
V602 6S4 6S4 (408-21) Vertical Output 

Antenna Input Impedance 3.2 ohms balanced 6W6 (410-24) 
V701 6AL5 Horizontal Phase Detector 

Picture Tube Size 21" Rectangular 407-21, 408-21 
V701 6BJ7 or 6BC7 Horizontal Phase Detector 

24" Rectangular 410-24 Û AGC Delay 
V703 6BQ6GT 6CD6GT Horizontal Output 

Focus Electrostatic Focus 407-21 and 408-21 V704 6W4GT 6W4GT Damper 

Magnetic Focum 410-24 
V705 IB3GT 1B3GT H. V. Rectifier 

X801 Sel. Rect. Sel. Rect. L. V. Rectifier 

Video Response to 3. 75mc X802 Sel. Rect. Sel. Rect. L. V. Rectifier 
V302 21YP4 or 21YP4A 407-21 & 408-21 Pix Tube 

V302 24TP4 or 24CP4A 410-24 Pix Tube 

+ VHF Tuner Only * UHF Tuner Only 

ALIGNMENT 

The following discussion describes recommended methods and equipment to be used and precautions to 
be observed during the alignment procedure. Table III offers a ready reference alignment guide to be 

followed after the more detailed procedure has been studied. 

For best results it is important that alignment be performed on a metal topped bench with all instruments 

and equipment securely bonded together and to ground. All leads should be as short as is practicable, 
particularly in the input grid circuits. Allow about fifteen minutes for the test equipment and receiver 

to warm before beginning the alignment. Isolation circuits will be required for both the input and output 

connections. It is important that composition resistors, preferably the hall-watt size, and disc type 

ceramic condensera be used in making up these isolation networks so that a minimum amount of external 

inductance is added to the tuned circuits being adjusted. 

The following equipment will be required in order to align the picture and sound I. F. stages of the re-

ceiver properly. 

1. Accurate CW signal generator covering the following frequencies: 

4.5 mc 

41.25 mc 

42.00 mc marker freq. 

43 mc 

42.5 mc 

39. 75 mc 

44. 00 mc 

45 mc 

45.3 mc 
45.75 marker freq. 

47. 25 mc 

The generator must have an attenuation control which can be used to vary its output signal level. 

2. Sweep frequency generator with a sweep center frequency of approximately 43.5 mc and a 10 mc 

sweep width. 

3. Cathode ray oscilloscope with at least a moderately high vertical gain. Must have external sweep 
input or internal sweep frequency equal to the sweep generator sweep frequency and capable of 
phase control. 

4. DC voltmeter with sensitivity of 20, 000 ohms per volt or higher and voltage scale ranges which in-
clude approximately 10 volts and 3 volte (full scale deflection). VTVIvi with zero center scale adjust-

ment is an ideal type. 

5. -4 volt bias source such as a battery. 
6. Detector network shown in Figure 4. 
7. . 005 uf isolating condenser. 
8. 10K ohm, 1/2 watt composition resistor. 

9. . 001 uf condenser for shunting oscilloscope input. 

SIGNAL 
GENERATOR 

o-
.005 go f 
H TO GRID 

VOLTMETER 

0— 
IO 
 vvv•—•— TO OUTPUT 

TO GROUND 

Figure 2. Signal Generator Isolation Figure 3. Voltmeter Isolation 

TUNING PICTURE L F. COILS 

Equipment: Instruments and setup remain the same as for trap alignment during the first part of the 

procedure. For final adjustment the sweep frequency generator is aleo used and the voltmeter should 

be replaced by the oscilloscope. See Figure 5 for oscilloscope isolation details. 

Procedure: Tune the I. F. coils by setting the coil frequency on the CW generator and adjusting the coil 

for maximum voltmeter reading. The CW generator output must be attenuated so that the DC output 

voltage of the video detector (indicated on the voltmeter), remains at 1 volt as the I. F. coils are tuned. 

The order of tuning is from the lait I. F. stage toward the tuner. Repeat the trap and I. F. alignment 

procedure until no additional change in adjustments is necessary. 

IN34 

Figure 4. Detector Network 

Figure 5. Oscilloscope Isolation 

ex LIMIT ON TILT 

1 

50%,_ DOWN 
42 
mc 

10% LIMIT ON ROUNDED CORNERS 

50% DOWN 
45.75 
mc 

FREQUENCY. mc  
Figure 6. Picture I- F Response Curve 
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CHASSIS 303-17, 303-21 

Unless otherwise noted all condensers are 600 volt, molded phenolic 

type, 20% tolerance with whole number values given in micromicro-

farads and decimal values given in microfarads. Guaranteed minimum 
capacity. 

erbe Part No. Value Toi. 

Watts or 
Volts 

C101 
C102 
C103 
C104 
C105 
C106 
C107 
C108 
C109 
C110 
C111 
C112 

C201 
C202 
C203 
C204 

C205 
C206 
C207 
C208 
C209 
C210 
C211 
C212 

C2I3 
C213 
C214 

C301 
C302 
C303 
C304 
C305 
C306 

C401 
C402 

C501 
C502 

C601 
C602 
C603 

C604 

C605 
C606 
C607 
C608 
C609 
C610 

C701 
C702 
C703 
C704 
C705 
C706 

C707 
C708 

C709 
C710 
C7Il 
C712 
C713 

C107 

C801 
C802 
C803 
C804 

R101 
R102 
R103 

4046 
4036 
4036 

4042 
4277 

14031 
4029 
4029 
4142 
4190 

14050 
14031 
14031 

14050 
14031 
14031 
14050 
14031 
14031 
14050 
14050 
14058 
4046 

4069 

4069 
4143 
4029 
4043 
4150 

4029 

4147 
4172 

4136 
4084 

4127 
4185 
4134 

4029 

4133 
4133 
4143 
4029 
14127 
4133 

4174 
4174 
4127 
4147 

4085 
14050 
14050 
4029 
4131 
4133 
14049 
4143 
14048 

4277 

4295 
4298 
4298 
4298 

4616 
4557 
14618 

68 
.004 
.004 

10 
100 
680 

SILF 
.001 
.005 
.005 
.01 

.022 

470 
.001 
.001 
470 

.001 

.001 
470 

.001 

.001 
470 
470 
10 
68 
82 
2.2 

2.2 

.005 
30 

0.1 
.005 

.047 

.47 

.0022 
220 

.0047 

.0047 

.01 

.005 

.047 

.047 
O. I 

.005 

.033 

.047 

.001 

.001 
.0047 
.047 

.0039 
470 
470 

.005 
.22 

.047 
47 

0.1 
47 

5MF 

140MF 
200MF 
40MF 
140MF 

150 
6.8K 
180 

10% 

10% 

10% 

10% 

10% 
10% 
10% 

10% 

10% 

10% 

10% 
10% 

10% 

10% 

10% 

RESISTORS 

10% 

10% 
10% 

500V 

50V 
500V 
500V 
500V 

500V 
500V 

500V 
500V 
500V 
500V 
500V 

500V 
500V 
500V 
500V 

500V 

500V 
200V 
500V 
500V 
400V 
500V 

200V 
200V 

400V 
500V 

400V 
400V 
400V 

500V 

400V 
400V 
400V 

500V 

500V 
200V 

3000V 

3000V 

50V 

100V 
200V 
200V 

100V 

1/2 Watt I 
1/2 Watt 
1/2 Watt 

Type 

Ceramic Tubular 
Hi K Ceramic Disc 

" 
Part of 1.102 

Electrolytic 

Hi K Ceramic Disc 
Ceramic Disc 
Ceramic Disc 

Ceramic 
Hi K Ceramic Disc 

Ceramic 
Hi K Ceramic Disc 

" 
Ceramic 
Hi K Ceramic 011ie 

Ceramic 

Ceramic 

11 

Ceramic 

Ceramic 

Ceramic 

Ceramic 

Ceraini, 

Silver Mica 
Mica 
Mica 

Ceramic 

Ceramic 

Ceramic 

Electrolytic 

PARTS LIST 

Symbol Part No. Value Tul. 
mr.ais or 

Volta Type 

R104 4597 10K 10% 1/2 Watt 
R105 4586 33K 10% 1/2 Watt 
1110t. 4597 10K 10% 1/2 Watt 
R107 4910 500K Volume Control 
R108 4505 10M 20% 1/2 Watt 
R109 4622 470K 10% 1/2 Watt 
RI10 4618 220K 20% 1/2 Watt 
R111 4663 270 10% l/2. Watt 
RI12 4579 2.7K 10% 1/2 Watt 
R113 4782 3.3 10% 1 Watt 
R 
R.201 4638 470 10% 1/2 Watt 
R202 4559 47K 10% 1/2 Watt 
11203 4639 47 10% 1/2 Watt 
R204 4664 470 20% 1/2 Watt 
R205 4559 47K 10% 1/2 Watt 
RZO6 4639 47 10% 1/2 Watt 
R207 4667 470 20% 1/2 Watt 
R208 4559 47K 10% 1/2 Watt 
R209 4616 150 10% 1/2 Watt 
R210 4664 470 20% 1/2 Watt 
R211 14697 1K 20% 2 Watt 
R212 4646 12K 10% 1/2 Watt 
R213 4650 2,2K 10% 1/2 Watt 
R214 4579 2.7K 10% 1/2 Watt 

R301 4590 56M 10% 1/2 Watt 
R302 4910 500 Contrast Control 
R303 Part of L301 

R304 Part of L303 

11305 24558 4.7K 10% 2 Watt 
15306 4974 150K Brightriete• Control 
R307 4634 180K 10% 1/2 Watt 
15308 4529 1.5M Focal. Control 
R309 4508 47 ohm 20% 1/2 Watt 

R401 4502 2.2M 20% 1/2 Watt 
R402 4969 

4970 4M AGC Control 

R403 4633 390K 10% 1/2 Watt 
R404 4664 470 20% 1/2 Watt 

R.405 4664 470 20% 1/2 Watt 
R406 4504 47K 20% 1/2 Watt 
R407 4674 1.5M 20% 1/2 Watt 

R501 4597 10K 10% 1/2 Watt 
R502 4544 4.7M 20% 1/2 Watt 
R503 4622 470K 10% 1/2 Watt 
15504 4622 470K 10% 1/2 Watt 
R505 34538 3K 5% 1/2 Watt 

R506 4527 3.9K 10% 1/2 Watt 
15507 24517 1.8K 5% 1/2 Watt 
R508 4650 2.2K 10% 1/2 Watt 

R601 4559 47K 10% 1/2 Watt 
R602 4597 10K 10% 1/2 Watt 
R603 4622 470K 10% 1/2 Watt 
R604 4975 500K Vert. Hold Control 
R.605 4513 IM 20% 1/2 Watt 
15606 4969 4M Height Control 

4970 

15607 4972 
4973 

50K Vert. Linearity Control 

R608 4604 6.8M 10% 1/2 Watt 
15609 4586 33K 10% 1/2 Watt 
R610 4571 100K 10% 1/2 Watt 
R611 4628 22K 10% 1/2 Watt 

R70 
R701 4571 100K 10% 1/2 Watt 
R702 4571 100K 10% 1/2 Watt 

R703 4544 4.7M 20% II? Watt 
15704 4622 470K 10% 1/2 Watt 
R705 4651 8.2K 10% 1/2 Watt 
R706 24670 82K 10% 1/2 Watt 

R707 4652 1,2K 5% 1/2 Watt 

R708 4571 100K 10% 1/2 Watt 

R709 4629 5.6K 10% 
R710 4622 470K 10% 1/2 Watt 

R711 4559 47K 10% 1/2 Watt 
R7I2 24517 I. 8K 10% I Watt 

To insure receipt of identical replacement parts, use part number when ordering from your Hoffman distributor. 

Unless otherwise noted, all resistors are 'A watt, composition type 10% 

tolerance with values given in ohms. 

Symbol Part No, Value Tol. 
Watt. or 
Volts Type 

R713 
R714 

R715 
R716 

R801 
R802 

R803 
R804 

L101 
L102 

L201 
L202 

L203 

L204 
1.205 
L206 

L301 
L302 
L303 

L701 

T102 

T601 
T602 

T701 

R801 

R107 
S801 
R304 
R306 
R.308 
R402 
R604 
R606 
R607 

L601 
L702 
LS101 
LS102 
M301 
M302 
P801 
X801 

Z201 
Z202 
Z301 
Z701 

Z203 

4735 

4576 
14509 
4659 

4787 
4796 
4557 
4677 

5454 
5235A 

5219A 
5220A 

5221A 

5222.A 
5448 

5449 

5450 
5453 
5451 

5236A 

5116A 

5176 
5106A 

5197 

5052 

4910 

4974 
4971 or 4929 
4969 or 4970 
4975 
4969 or 4970 
4972 or 4973 

99723 
99723 
5 1/4" 
10" 
9702 
9722 
6126 

10008 

9839 or 9786 
9838 or 9814 
6108A 
6252 
33110 

2.2K 
4.7K 

15 
1K 

5 
100 ohm 
6.8K 

330K ohm 

4.5MC 

172 oh 
335 uh 

412 uh 
4.5 MC 
106 oh 

10% 
10% 

10% 
10% 

10% 
10% 

10% 
20% 

COILS 

1/2 Wâtt 
1/2 Watt 
2 Watt 

1/2 Watt 

2 Watt 

10 Watt 

1/2 Watt 

TRANSFORMERS AND CHOKES 

CONTROLS AND SWITCHES 

MISCELLANEOUS 

Wire-wound 

Part of L702 

Wire-wound 

4.5 MC Sound Take-off 

Ratio Detector 

F. Input 

let I. F. with 41.25 
MC Trap 
lad I. F. with 47.25 
MC Trap 

3rd I. F. (ln can) 
Peaking Serles Det. 
Peaking Shunt Del. 

Peaking Series Video 
4.5 MC Trap 
Peaking Shunt Video 

Horizontal Frequency 

Audio Output 

Blocking O•cillator 
Vertical Output 

Horizontal Output 

Power Isolation 

Volume Control 1M 
Off-On Switch 
Contrast 500 ohm 
Brightne•• Control 

Footle Control 1.5M 
ACC Control (4M) 
Vert. Hold Control 500K 

Height Control 4M 
Vert. Linearity Control 
50K 

Yoke Deflection 

Speaker- Table Model 
Speaker-Console Model 
Ion Trap 
Centering Magnet 

Receptacle - Por, Inter. 
Rectifier-Selenium, 
doubler 

Tuner- VHF 

Tuner- UHF-VHF 
Socket- Picture Tube 
Plug-Anode 
Cable Aasembly-
Tuner Output 

9 
- 
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CHASSIS 303-17, 303-21 

OSCILLATOR ALIGNMENT 

The procedure given below makes use of the picture I. F. stages common to the sound stages, the sound 

I. F. stages and the ratio detector. Therefore, the accuracy of the oscillator setting is dependent upon 

the accuracy of the alignment of the aforementioned stages. 

EQUIPMENT 

Connect the " hot" lead of the marker generator (CW source) to one antenna terminal and connect the 

generator ground lead to ground. Set the generator for unmodulated output. Connect the voltmeter to 

measure the ratio detector balance voltage at sound I. F. Use center scale of the voltmeter if avail-

able. 

PROCEDURE: 

Set the fine tuning control at the center of its tuning range. Set the tuner to Channel 12 and the signal 

generator to the sound carrier frequency of Channel 12 (209.75 mc). Using a non-metallic alignment 

screwdriver, adjust C12 for zero reading on the voltmeter. With C12 correctly adjusted, tune the brass 

slug through the hole in the front of the chassis and tuner for zero voltmeter reading on each of the other 

eleven channels, using a non-metallic screwdriver. Switch the signal generator to the correct sound 
carrier frequency for each channel. C12 is an all-channel adjustment and should not be altered after 

adjusting it for Channel 12. If difficulty is encountered in obtaining a zero voltmeter reading on a parti-

cular channel, check the coil board containing the oscillator winding. 

TABLE IV 

CHANNEL 

NUMBER 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

PICTURE SOUND SWEEP 

CARRIER CARRIER GENERATOR 

FREQ. MC FREQ. MC FREQ. MC 

55.25 59.75 57 
61.25 65.75 63 

67.25 71.75 69 

77.25 81. 75 79 

83.25 87.75 85 

175.25 179.75 177 

181.25 185.75 183 

187.25 191.75 189 

193. 25 197. 75 195 

199.25 203.75 201 

205.25 209.75 207 

211.25 215.75 213 
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' 7 5 

R2 / 114,‘  R• 
15K 7 KIOK 

4-- 8 *. C4001 

L Re 120 --

R 
•7K 

C 3 
001 

4 

R3 
27CE 

7 
001 

- .̂V3hear 

C 0 
001  

L5 1.6 

ADC FR_ 
rim ILK 

z201 
OSO CHANNEL; Aura. 
OM- 2 - 1 

Figure 7. Schematic Diagram for VHF Tuner 

C 
.001 

R Il 
15K 

•40 

D 

Figure 5. 

R1 

12011 

R2 

15011 

- TO 4NTENNA 
TERMINALS 

TO SWEEP - 
GENERATOR 
LEADS 

Matching Network 

R
E
S
P
O
N
S
E
,
 
%
 

PICTURE SOUND 
CARRIER CARRIER 

FREQUENCY, MC 

Figure 6. Tuner Bandpass Curve 

VOLTAGE CHART 

PLATE CATHODE GRID SCREEN 
TUBE TUBE 
NO. TYPE FUNCTION PIN VOLTS PIN VOLTS PIN VOLTS PIN VOLTS 

V101 6AU6 Sound I. F. 5 83V .7 +0. 8 1 0 6 +83 

V102 6AL5 Ratio Det. 7 -6 1 + 1. 32 4 5 +6 

V103 6AV6 Audio Amp. 7 77 Z 0 1 -0. 4 

V104 6K6GT Audio Output 3 157 8 8. 3 5 0 4 167 

V201 6CB6 1st Pix I. F. 5 127 2 0.4 1 0. 2 6 130 

V202 6CB6 2nd Pix I. F. 5 125 2 0. 4 1 0. 2 6 130 

V203A 1/2 6AS8 3rd Pix I. F. 9 125 3 1. 5 Z 0 1 130 

V203B 1/2 6AS8 Video Det. 6 -2. 5 8 0 

V301 6AH6 Video Amp. 5 133 7 I. 0 1 6 153 

V501A 1/2 12AU7 1st Sync Sep. 6 34 8 0 7 -5. 6 

V501B 1/2 12AU7 2nd Sync Sep. 1 104 3 36 2 34 

V601 6C4 Vert. Osc. 1 117 7 0 6 -18 

V602 6AQ5 Vert. Output 5 153 2 0 1 -8 6 166 

7 - 10 1 0 
V701 6AL5 Hor. Ph, Det. 2 0 5 9.5 

2 141 3 4.5 1 -0, 2 
V702 6SN7GT Hor. Osc. 

5 89 6 4.5 4 -2. 3 

V703 6BQ6GT Hor. Output Cap * 8 0 5 -22 4 144 

V704 6W4GT Damper 5 166 3 405 

* Do not measure - High amplitude spikes of D. C. may damage meter. D. C. value will be about same 

as boost voltage. Boost voltage at pin # 1 of horizo,ntal output transformer about 400 volts. 

Voltages taken with Simpson # 260 meter on 303-21 chassis operating as follows: AC line voltage 115 

volts, receiver tuned to station with normal setting of all controls, negative 2. 5 volts developed at plate 

of video detector by signal received. All voltages are positive D. C. unless otherwise indicated. 

These readings are prepared as a service reference and should not be considered as minimum or maxi-

mum specifications for the operation of this chassis. Variations within limits will be noted, due to 

operating conditions and the normal allowable tolerances in component values. 

©John F. Rider 
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Fine tuning is accomplished by a shaft concentric with the channel selector shaft. Slight rubbing of the 

dielectric rotor against the grounded stator plate is intentional, in order to avoid vibration with result-

ing interference. However, the dielectric rotor should not be allowed to rub or contact the silvered 

ceramic disc riveted to the chassis. If the fine tuning shaft binds, it should be removed and cleaned with 

carbon tetrachloride (using a light canvas cloth) and both the dielectric blade and the drum shaft should 

be lubricated with switch grease or vaseline. 

Erratic operation on any one channel requires checking of the coil boards for that channel. Both contact 

points and windings should be checked. Clean the contact points with a light canvas cloth dampened 

with carbon tetrachloride. If the operation is still unsatisfactory, press the contact springs lightly 

with an insulated screwdriver. If the tuner cannot be made to operate, more contact spring pressure is 
required. Contact rise should be approximately 1/32 inch. To adjust contact rise, several sets of coil 

boards should be removed from the tuner. To remove a coil board insert a screwdriver between the coil 

retainer spring and the turret end plate. Twist the blade away from the turret and lift the end of the coil 
upward and remove. Rotate the drum so that no coil board is under the contact springs. Press the con-

tact springs down slightly to give increased pressure. With the coil boards removed, clean the contact 

surfaces of the contact springs with carbon tetrachloride (using a small stiff brush) and lubricate with a 

pure mineral oil. Replace the coil boards, and check all channels. 

If oscillator slugs fall into the coil form, remove the coil board, move the slug retaining spring aside, 

and tap the coil board until the slug slips forward. Reset the slug retaining spring. 

Noisy channel switching may be due to the detent spring roller not rotating on the detent plate. Lubri-
cate both surfaces with switch grease or vaseline. 

For microphonism produced by tapping the tubes or tuner chassis, or in case of intermittent video and 
sound, first replace the tubes. If the trouble persists, clean contact surfaces and lubricate surfaces 

as explained above. 

TROUBLE SHOOTING 

Tube substitution is recommended first for localizing the trouble. The presence of oscillator grid voltage 

is very important. Lack of it indicates that the oscillator is not operating. This voltage may be checked 
from pin 6 of the 6J6 tube to ground by using an isolating resistor of 25, 000 ohms on the voltmeter test 

probe. The isolating resistor is required to prevent excessive loading of the oscillator circuit. Lack 

of voltage at test point, when the oscillator is operating, indicates trouble in the mixer grid circuit. 
This voltage should be at least 2 volts on the high channels and 3 volts on the low channels, measured 

with VTVM or 20, 000 ohms per voltmeter between test point and chassis. Resistance checks should 

reveal the source of trouble when incorrect voltage or abnormal operation is noted. 

ALIGNMENT 

The tuned circuits are very stable and normally do not require adjustment unless a tube or component 
part has been replaced or the adjuátment of the trimmer condensers have been indiscriminantly changed 

by an inexperienced individual. 
The following alignment procedure describes alignment of the R- F, mixer and oscillator stages of the 

tuner with the exception of the converter output coil, L9. The latter adjustment is described in the IF 
alignment procedure section of the individual chassis data bulletins. Table IV offers a ready reference 

guide to be followed after the detailed procedure has been studied. 

The following equipment will be necessary in order to align the tuner. DO NOT ATTEMPT ANY ALIGN-

MENT BEYOND THE "FIELD ADJUSTMENTS OF OSCILLATOR" UNLESS THE EQUIPMENT IS AVAIL-

ABLE. 

1. Accurate AM signal generator covering the television picture and sound carrier frequencies listed in 

Table IV, with low impedance output and calibrated attenuator. 

2. R-F sweep generator covering the frequency band of the twelve television channels, preferably with 

300 ohm balanced output to match its output to antenna input. Sweep width at least 12 mc wide. 

3. D. C. voltmeter with at least 20,000 ohms per volt sensitivity and low range. 

4. An oscilloscope with at least a moderate sensitivity. 

5. A 3 volt bias battery. 

Most sweep generators have an output impedance less than 300 ohms. In order to match the generator 

to its load ( tuner input), a matching network is used. A suggested network can be made up from several 

inches of 300 ohm twin lead and three composition type, 1/2 watt resistors of suitable value. Figure 5 

shows the details. The length of lead 1 should be as short as is practicable so as not to provide a 300 

ohm line between network and generator. Lead la should be just long enough to keep network and genera-

tor leads from shorting against TV chassis or tuner chassis. The network can be taped to further 

eliminate possible shorts. The values given for R1, R2 and R3 are the result of a compromise between 

making the network a universal one for all generators with output impedances of approximately 50 to 75 

ohms, and availability of resistors of a desired value. More exact values for a particular generator are 

usually given in the instruction manual supplied with the generator. 

The AM signal generator is used as a marker generator for the video and sound carrier frequencies, 
and it is also used as a CW source in adjusting the oscillator frequencies. Therefore, it is most desir-

able, from the standpoint of accuracy and alignment time, that the generator provide pairs of controlled 
or crystal calibrated channel picture and sound carrier frequencies. However, if pairs of frequencies 

are not available, the signal marker frequency can be shifted from the picture to sound carrier frequency 

for each step in the alignment procedure. A VTVM is recommended for the D. C. voltmeter because the 

sensitivity is very high and a zero-center scale is available on most models. Shielded leads should be 

used for all connections. All ground leads and equipment should be well bonded together. Composition 

resistors must be used in the matching and isolating networks. Before beginning the alignment proce-
dure, allow about 15 minutes for receiver and test equipment to warm up to operating temperature. 

R. F. AND MIXER ALIGNMENT 

EQUIPMENT: 

Disconnect antenna from the receiver if one is being used, and connect the sweep generator to the antenna 

terminals. Use matching network if necessary. Loosely couple marker generator to antenna terminal, 
using unmodulated signal to obtain marker pips of video and sound R. F. carriers. This may be done by 

clipping the marker generator "hot" lead to an insulated part of the sweep generator lead, or by coupling 

with a small capacitor (2 or 3 uuf). Avoid distortion of response curve by keeping the marker generator 
output at a minimum, marker pips being just barely visible. Temporarily disconnect the tuner AGC 

lead from the AGC buss and connect it to the negative terminal of the bias source. Connect positive 
terminal of bias source to chassis ground. Connect synchronized sweep voltage from the sweep genera-

tor to the horizontal input of the oscilloscope for horizontal deflection or set the scope to internal 60 

cycle sweep if the sweep frequency of the generator is 60 cycles. Connect the vertical input lead of the 

scope through a 10K ohm resistor to point T, the wire loop on top of the tuner. Tuner alignment adjust-
ments are located as follows: 

1. C12 is near front side of oscillator mixer tube socket. 

2. C9 is between the two tuner tube sockets. 

3. C2 is near back side of R. F. amplifier tube socket. 

4. C23 is beside C2 adjustment. 

PROCEDURE: 

Set the channel selector to Channel 12 (at this setting the coil boards marked " 8" are at the bottom 
center position). Channel 12 is the reference channel for trimmer alignment. Set the fine tunin -, con-

trol at the center of its tuning range. Set the sweep generator to approximately 207 mc. lii r t the 
picture and sound markers. Remember that the sound marker is higher in frequency than the picture 

marker before conversion to the I. F. Adjust C2, C9 and C23 for an approximately flat top response 

curve which should be located symmetrically between the markers and be of maximum amplitude. See 

Figure 6 for appearance of curve. Normally this curve appears somewhat overcoupled (double humped) 

with a 10% or 15% peak to valley excursion, and the markers occur at approximately maximum response. 

In general the adjustment performed for Channel 12 is sufficient to give satisfactory response curves on 

all channels. Check the response of Channels 2 through 11 and Channel 13 by switching the receiver 

channel selector, sweep generator and marker generator to each of these channels and observe the 

response obtained. Curves obtained should approximate those shown in Figure 6, although variation is 

to be expected between different units. However, in general, the peak to valley excursion should never 

exceed 30%, and the markers should never occur at points below 70% of the maximum amplitude of the 

curve. If reasonable alignment is not obtained on a particular channel, (a) check to see that coil boards 

have not been intermixed; (b) adjust C2, C9 and C23 as a compromise adjustment, favoring this parti-

cular channel and recheck all channels to see that they have not been seriously affected; ( c) try replac-

ing the coil board for the weak channel. £
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CHASSIS 303-17, 303-21 

ALIGNMENT 
TABLE Ill - TV ALIGNMENT PROCEDURE 

STEP 
NO. 

SIGNAL 

GENERATOR 
FREQUENCY, 

MC 

CONNECT 

SIGNAL 

TO 

OUTPUT 

INDICATOR ADJUST INSTRUCTIONS SPECIAL CONNECTIONS 

AND SETTINGS 

SOUND I. F. AND RATIO DETECTOR 

1 4.5 

CW 

Pin 1 

of 
V301 

Meter across 

pin 7 of V102 

and ground. 

L102 

Pri. 

(bottom) 

L101 

Tune for maxi- 

mum reading 

on meter. 

Signal level should be 

low enough to obtain ap-

proximately 4 to 6 volts 

on meter. Use isolation 

networks shown in 

Figures 2 and 3. 

2 4.5 

CW 

ii Meter across 

ground and 

junction of R105 

and C108. 

' 

L102 

Sec. 

(top) 

Tune for zero 

meter reading; 

use same signal 

level as in step 
1. 

Repeat tuning of L102 

primary and secondary 

until adjustments do not 

change. 

TRAPS AND PICTURE I. F. 

3 4.5 

CW 
Pin 1 

of 

V301 

Meter connected 

through detector 

network to picturE 

tube cathode lead. 

L302 Tune for mini- 

mum reading 

on meter. 

Detector and isolating 

networks shown in 

Figures 2 and 4. 

4 

5 

6 

7 

8 

41.25 

CW 

47.25 
CW 

44. 

CW 

45.4 

CW 

43.25 
CW 

Mixer grid 

ii 

it 

ti 

Mixer Grid 

Voltmeter across 

Pin #6 of V203 

ii 

it 

it 

tt 

Top of 

L202 

Top of 

L203 

L204 

L203 

L202 

Tune for mini- 

mum reading 

on meter. 
ii 

Tune for maxi-

mum. 

ti 

Tune for maxi- 
mum reading on 
meter. 

Apply -3V bias to AGC 

buss. See text for con-

nection to mixer grid. 

Keep generator output low. 

Set contrast control for 

maximum contrast. Ad-

just signal level through.. 

out I. F. alignment so 

that a - 1 volt DC output is 

maintained across video 

detector load. 

9 43 
CW 

ti ti L9 Tune for mini-

mum reading on 

mTuent ee r.   

10 43 

CW 

ii ii L201 

f or maxi_ 

mum. 

11 45 

CW 

ii 

_ 

ii L9 Tune for maxi-

mum. 

Repeat steps 4 through 10 until adjustments do not change. 

12 
I 

Approximate-- 

ly 

10- 

Marker 

quire& 

I 

43.5 with 

mc sweep. 

re- 

Mixer grid High gain scope 

across 

Pin 1 of V301 and 

ground. 

Adjust 

L202, 

L203 and 

L204 if 

necessary. 

I 

Set 45.75 mc 

marker at 50% 

point with L202. 

Eliminate tilt 

with L204. 

See Figure 5 for isolation 

network. Use markers to 
determine bandpass be-

tween picture carrier and 

50% point on opposite skirt 

Bandpass should be be-

tween 3.15 mc and 3.35 

mc. 

VHF TUNER 
FIELD ADJUSTMENT OF RF OSCILLATOR 

The following alignment procedure is intended only as a field operation, using television transmitter 

signals to correct minor misalignment of the oscillator on a few channels. This is generally evidenced 

by inability to peak the picture at or near the mid-point of the fine tuning control range. 

The coils for each channel are independent of all other coils, and are switched in and out of the tuned 

circuits by rotating the turret. Access to the oscillator coil adjustment slugs is obtained through the 

hole above and to the right of the channel selector shaft with the fine tuning control in mid-range position. 

To trim the oscillator on an individual channel, turn the selector switch to that channel and, using an 

insulated alignment tool, adjust the slug available through the access hole until the picture reception is 

peaked. This process may be repeated on all channels as required. 

If these adjustments do not correct the condition, or il either sound or picture reception on all channels 

is below normal, it may be necessary to perform the complete bench alignment procedure as outlined in 

the alignment section. 

TUNER MAINTENANCE 

The entire turret drum, with coils in place, may be removed from the tuner chassis by removing the 

retaining springs at each end of the unit. This gives access to the components and tube sockets which 
are not accessible from the side of the tuner. 

The high frequencies used in television make it necessary that extreme care be exercised in handling or 

servicing tuners. Location and lead dress of components and wiring are very critical. At high frequen-
cies, wiring leads tend to act as small inductances and stray capacities; consequently any change made 

may appreciably alter the electrical characteristics of critical circuits.. Parts location and ground 
connections should be maintained as originally made. When replacing components, it is important that 
they be replaced with parts of identical electrical characteristics and physical size. 

TUBE REPLACEMENT 

Replacement of tubes (especially 6J6 oscillator-mixer tubes) may cause excessive change in frequency of 

tuner circuits. This is due to differences of inter- electrode capacitances, unavoidable in the manufac-

ture of tubes. When replacing a 6J6 tube, it is recommended that several tubes be tried in order to select 
a tube which will cause the least oscillator frequency shift. This practice will in most cases eliminate 
the need for realignment of the tuner. 

CLEANING AND LUBRICATION 

1. Remove the ground plate of the fine tuning assembly and slide the fine tuning shaft and blade off the 

drum shaft. Remove bottom cover plate. Remove the drum retaining springs at either end of the 
chassis. The complete drum may now be removed from the chassis. 

2. Clean the coil board contacts and stator contacts with carbon tetrachloride applied with a light canvas 

cloth and lubricate with a pure, sulphur-free, mineral oil, such as " Nujol". Clean all bearing sur-

faces and lubricate these with switch grease or white " Vaseline". CAUTION: No abrasive should be 

used in cleaning contacts as some of the abrasive material may become imbedded in the silver contact 
causing excessive wear and noisy contacts. 

MECHANICAL TROUBLES 

Apart from tube failures, most troubles are likely to be mechanical. Firstly, if mechanical parts are 

broken, it must be determined whether to repair or replace the unit. 

The turret drum, including coil boards may be removed from the tuner chassis by removing the turret 
retaining springs at each end. 

C John F. Rider 



IDENTIFICATION 

The 303 chassis series includes all deluxe chassis used in the above indicated models of Hoffman tele-

vision receivers. This service data applies to both VHF and All- Wave model receivers. Models using 
the All-Wave tuner are identified by a U following the Model number. If the All-Wave tuner is used, 

refer to Service Data # 500 for service information. VHF tuner data is provided in this bulletin. 

The 303 chassis has a power transformer with an additional 130 volt tap in the primary. This feature 
may be utilized in areas where power supply varies from the normal 117 volt AC. If the ieceiver is 

operated with line voltage around 130 volts, this connection may be used to provide correct operating 
voltage and assure added protection for all components in the chassis. Another feature added to improve 

set operation in extreme fringe areas is a removable jumper across R711. This jumper is easily 

reached by removal of bottom cover and may be clipped loose atone end to provide a negative 2 volt 
bias to grid of the video amplifier. (See General Circuit Description) 

TABLE I 

ELECTRICAL AND MECHANICAL DATA 

TABLE II 
HOFFMAN TUBE COMPLEMENT 

TUBE TYPE FUNCTION 

Operating Voltage 

Power Consumption 

VHF Tuner Range 

All-Wave Tuner Range 

Intermediate Frequencies 

Intercarrier Sound I, F. 

Audio Output Impedance 

Audio Output 

Loudspeaker 

Antenna Input Impedance 

Picture Tube Size 

Focus 

Video Response 

115 volts AC 60 cps 

125 watts 

Channels 2 through 13 

Channels 2 through 83 

Sound Carrier 41.25 MC 
Picture Carrier 45.75 MC 

4. 5 MC 

3.2 ohms 

1. 5 watts 

P. M. type 3.2 ohm V. C. 

300 ohm balanced 

21" and 17" rectangular 

70° deflection 

Electrostatic 

To 3.25 MC 

VI + 

V2 + 

VI * 

V2 * 

6BQ7A, 6BZ7 

6J6 

6T4, 6AF4 

6BQ7A, 6BZ7 

V3 * 6U8 

V101 6AU6 

V102 6AL5 

V103 6AV6 

V104 6K6GT 

V201 6CB6 

V202 6CB6 

V203A 1/2 6AS8 

V203B 1/2 6AS8 

V301 6AH6 

V501A 1/2 12AU7 

V501B 1/2 12AU7 

V601 6C4 
V602 6AQ5 

V701 6AL5 

V702 6SN7GT 

V703 6BQ6GT 

V704 6W4GT 

V705 1B3 

V302 21YP4A or 

X801 Sel. Rect. 

R. F. Amplifier 

Oscillator Mixer 
UHF Oscillator 

VHF R.F. Amplifier 
UHF I. F. Amplifier 

VHF Oscillator Mixer 
UHF I. F. Amplifier 
Sound I. F. Amplifier 

Ratio Detector 

Audio Amplifier 
Audio Output 

1st Picture I.F. 

2nd Picture I. F. 
4c1 Picture I. F. 

Video Detector 
Video Amplifier 

1st Sync Separator 

2nd Sync Separator 

Vertical Oscillator 
Vertical Output 

Horizontal Phase Det 

Horizontal Oscillator 

Horizontal Output 
Damper 

High Voltage Rectifier 
17HP4A Picture Tube 

Low Voltage Rectifier 

All Wave Tuner Only t VHF Tuner Only 

The following equipment will be required in order to align the picture and sound I. F. stages of the 
receiver properly. 

1. Accurate CW signal generator covering the following frequencies: 

4.5 mc 

41.25 mc 

42,5 mc marker freq 

45.75 mc marker freq 

43 mc 

43.25 mc 

45 mc 

45. 4 mc 

47.25 mc 

44 mc 

The generator must have an attenuation control which can be used to vary its output signal level. 

2. Sweep frequency generator with a sweep center frequency of approximately 43.5 mc and a 10 mc 
sweep width. 

3. Cathode ray oscilloscope with at least a moderately high vertical gain. Must have external sweep 

input or internal sweep frequency equal to the sweep generator sweep frequency and capable of phase 
control. 

4. D. C. voltmeter with sensitivity of 20,000 ohms per volt or higher and voltage scale ranges which 

include approximately 10 volts and 3 volts (full scale deflection). VTVM with zero center scale 
adjustment is an ideal type. 

5. 3 volt bias source such as a battery. 

6. Detector network shown in Figure 1. 

7. . 005 uf isolating condenser. 

8. 10K ohm, 1/2 watt composition resistor. 

9. . 001 uf condenser to shunt oscilloscope input. 

1000 uuf 
IN34 

10% LIMIT ON 
TILT 

10% LIMIT ON 
DIP 

50%__ 
DOWN 
42.50 
mc 

10% LIMIT ON 
ROUNDED CORNERS 

50% 
DOWN 
45.75 
me 

FREQUENCY, me  

Figure 1. Detector Network Figure 2. Picture I- F Response Curve 

Before alignment is begun, tune the tuner off- channel by turning the tuner channel selector shaft so that 
the detent roller rests on one of the high points of the drum disc. In all steps of video I. F. alignment, 

the input signal should be maintained to a level of approximately one ( 1) volt D.C. output across video 
detector load. This is to insure against false tuning due to overloading. 

It is important that the alignment be performed in order listed, with the exception of items 1 and 2, be-

cause there is some interaction within the various stages. 

SIGNAL 
GENERATOR 

o  
.005 m1 

H - TO GRID 

10 K ohms Shield 

.001 uf 

 (  

) °  

Scope 

Figure 3. Signal Generator Isolation Figure 4. Oscilloscope Isolation 
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F-M SOUND CHANNEL ALIGNMENT 
SERVICE PARTS LIST 

1. Connect 4.5 MC generator, 400 cycle 30% AM, to video amplifier grid (Pin 8). 
2. Connect detector and oscilloscope (See Fig. 5 for circuit) to picture tube cathode. 
3. Set contrast control to max. clockwise rotation, and volume control to one-half max. clockwise rotation. 
4. Turn slug in primary (video amplifier plate winding) of ((L-109) sound take-off transformer completely out of 

coil winding in direction of chassis. 
5. Turn slug in secondary (4.5 MC amplifier grid winding) of L-109 completely out of coil winding in direction 

away from chassis. 
6. Turn slug in primary of L-109 into coil until a minimum oscilloscope deflection is obtained. 
7. Remove detector and oscilloscope from picture tube cathode. 
8. Connect oscilloscope input directly across secondary of audio output transformer. 
9. Change 4.5 MC generator modulation from 400 cycles 30% AM to 400 cycles 7.5 KC FM. 

10. Set buzz control approximately 90° from clockwise stop. 
11. Reduce generator input below level where output limiting occurs. 
12. Starting with slug completely out of coil winding on chassis side, adjust quadrature coil (L-106) for maximum 

oscilloscope indication. Turn volume control down as required to maintain pattern size on scope. 
13. Adjust secondary of L-109 for maximum output indication on oscillosi Jpe. Reduce generator output as required 

to keep signal level below output limiting. 
14. Adjust L-111, sound coupling transformer between 4.5 MC amplifier plate and sound detector grid for maxi-

mum output indication on oscilloscope. Reduce generator output as required to keep signal level below output 
limiting. 

15. Increase signal generator output to level above output limiting. 
16. Change 4.5 MC generator modulation from 400 cycles 7.5 KC FM to 400 cycles 30% AM. 
17. Adjust buzz control R-132 for minimum indication on oscilloscope. 
18. Change 4.5 MC generator modulation from 400 cycles 30% AM to 400 cycles 7.5 KC FM. 
19. Readjust quadrature coil L-106 for maximum output indication. 
20. Reduce generator output below level of output limiting and recheck steps 13 and 14. 

HORIZONTAL OSCILLATOR ALIGNMENT 

1. Preset horizontal lock trimmer to one-half turn from full tight. 
2. Connect receiver antenna terminals to source of test pattern signal of approximately 10,000 microvolts. 
3. Adjust R-164 (horizontal hold) and/or T-108, horizontal frequency control to bring pattern into horizontal 

synchronization. Adjust all other controls for normal picture. 
4. Connect oscilloscope, with 10 mmf in series, to terminal 4 of horizontal oscillator transformer. Adjust hori-

zontal oscillator trap coil slug for waveform of Fig. 6. Readjust horizontal hold and/or horizontal frequency 
control as required to keep pattern in sync during this trap coil adjustment. 

5. Disconnect scope lead. 
6. Turn horizontal hold control fully counterclockwise. 
7. Turn horizontal frequency adjustment out (counterclockwise) until picture is 

out of horizontal sync with diagonal bars sloping downward from left to right. 
8. Turn horizontal frequency adjustment in (clockwise) until picture is just 

ready to fall in sync, as indicated by a wide balck vertical or diagonal bar. 
9. Turn horizontal hold control clockwise until pattern falls out of sync. If 

pattern is still in sync at clockwise end of control, interrupt signal momen-
tarily to knock picture out of sync. 

10. Turn horizontal hold control slowly counterclockwise until picture just falls into sync. Observe number of 
diagonal bars present just before picture falls in sync. 

11. If number of bars in step 10 is more than three, adjust horizontal lock ::ontrill i,tightly clockwise. If number of 
bars in step 10 is less than two, adjust horizontal lock control slightly counter- Aockwise. 

12. Repeat steps 6 through 11 as required until number of bars in step 10 is two or three. 
13. Check point on rotation of horizontal hold control at which picture just pulls in sync in step 10. Must be at least 

60 degrees from maximum counterclockwise rotation. 

36 

2 2 
03 
0 

- 

EQUAL PEAKS . 

Fig. 7. Response Curve 

9282286x 

21.9 MC 

92112266C 

Fig. 6. Response Curve 

2
 D
B
 M
A
X
.
 

26.4 MC 

NOT OVER 1 DB DIFFERENCE IN 
RELATIVE HEIGHT OF PEAKS,OR 
1 DB SLOPE TO FLAT TOP-CURVE. 

Fig. 8. Response Curve 
92C22868 

Schematic HallIcraffors 
Symbol Description Port Number 

TRANSFORMERS AND COILS 

T- 10I.. Transformer, I-F output   50A623 
T-102.. Transformer, Heater   52C322 
T-105.. Transformer, Audio Output   558248 
T-106.. Transformer, Vertical Blocking 

Oscillator  55B250 
T- I07.. Transformer, Vertical Output  55C249 
T-108.. Transformer, Horizontal Blocking 

Oscillator  5013622 
T-109.. Transformer, Flyback With HS. 

Lead   550251 

L-101. . Coil, 1-F Input  51A1881 
L-102.. Coil, Coupling; 1st-2nd I-F   5IA1854 
L-103.. Cull, Coupling; 2nd-3rd I- F 

with Trap  51A1862 
L-104.. Choke, Tweet Filter .  53A307 
L-105.. Coil, Video Peaking; Wound on R-123 

(4700 ohms 1/2 watt)   5IA1855 
L-106.. Coil, Quadrature Grid (V-1113)   51A1857 
L- I07.. Coils, Deflection Yoke; including 

C- I54   5313324 
L- I08.. Choke, Filter  56/3187 
L-109.. Coil, Sound Take-off  51A1858 
L- I10.. Choke, Heater   53A282 
L-111.. Coil, Sound Coupling  51A1859 
L-112.. Coil, Video Peaking; wound on R-172 

(27,000 ohms 1/2 watt)   5IA1856 

CAPACITORS 

C-101.. 470 mmf. 2000 V., ceramic disc 47A472 
C-102.. 470 mmf. 2000 V., ceramic disc  47A472 
C-103.. 1000 mmf. 500 V., ceramic disc  47A230 
C-104.. 1000 mml. 500 V., ceramic disc  47A230 
C-105.. 5000 mmf. 500 V., ceramic disc  47A168 
C-106.. 5000 mmf. 500 V., ceramic disc  47A168 
C- I07.. 68 mmf. part of L-103  
C-108.. 5000 mmf. 500 V., ceramic disc 47,9168 
C-109.. 5000 mmf. 500 V., ceramic disc   47A168 
C-110.. 1000 mmf. 500 V., ceramic disc , 47A230 

. 0.25 mfd. 25 V., paper tubular   46A242 
C- I12.. 10 mmf. 500 V., ceramic tubular  47CA20100F 
C-113.. 0.1 mfd. 150 V., paper tubular  46A243 
C-114.. 1.7 mmf. 500 V., ceramic tubular   47A160-6 
C-115.. 33 mmf. 500 V., ceramic tubular   47,9178 
C-116.. 68 nunf. 500 V., ceramic tubular 47A479 
C-117.. 0.1 mfd. 400 V., paper tubular   46AVIO4J 
C-118.. 5000 mmf. 500 V., ceramic disc   47A168 
C- I19.. 0.01 mfd. 400 V., molded paper  46BRIO3E4 
C-120.. 0.01 mmf. 200 V.. paper tubular   46AU103, 
C-121.. 33 mmf. 500 V., ceramic tubular 47A478 
C- I22.. 5000 mmf. 500 V., ceramic disc   47,9168 
C-123.. 0.01 mfd. 200 V., paper tubular 46AU1031 
C- I24.. 5000 mmf. 500 V., ceramic disc   47A168 
C- I25.. 15 mmf. 500 V., ceramic tubular   47A480 
C-126.. 1000 mmf. 500 V., ceramic disc   47A230 
C 127.. 0.02 mfd. 600 V., paper tubular   46AZ203J 
C- I28.. 0.02 mfd. 200 V., paper tubular   46A1.12033 
C-130.. 0.05 mfd. 200 V., paper tubular   46AU503J 
C- I32.. 5-200 mfd. 150 V., electrolytic   45E3260 
C-133.. 470 mml. 500 V., cr.mic tubular  47CA20471K 
C- I34.. 0.047 mfd. 400 V.. molded paper   46BR473L4 
C- I35.. 0.033 sold. 400 V., molded paper   468R333E4 
C-136.. 5000 mmf. 500W..ceramic disc   47A16P 
C-137.. 5000 nind. 500 V., ceramic disc   47A16L 
C-130.. 20 mfd. 450 V., electrolytic   45E3261 
C- I39.. 140 mfd. 300 V., electrolytic   458262 
C-140.. 140-5 mfd. 300 V., 30-200 mfd. 

150 V.. electrolytic   45B263 
C-141. 20 wolf. 500 V., ceramic tubular   47CA20200K 
C-142.. 10-160 mid. HORIZONTAL LOCK 

TRIMMER  44A448 
C-143.. 0.05 mfd. 400 V.. paper tubular   46AW5031 
C- I44.. 0.25 mfd. 25 V., paper tubular   46A242 
C-145.. 0.02 mfd. 200 V., paper tubular 46AU203J 
C- I46.. 33 mmf. 500 V., ceramic tubular . 419478 
C-147.. 220 mmf. 500 V., ceramic tubular  47112013221K 
C-148.. 0.01 mfd. 400 V., paper tubular   46C244 
C-149.. 1300 mmf. 504 V., mica   •  477(3013132K 
C-150.. 560 mmf. 500 V., ceramic tubular.   47CA25561K 
C-151.. 0.05 mfd. 400 V., paper tubular  46AW503.1 
C-152: . 68 mmf. 3000 V., ceramic disc  47A473 
C-153.. 0.1 mfd. 2130 V., paper tubular   46AU1041 
C•154. 47 nunt part of L-107  
C-155.. 1000 mmf. 500 V., ceramic disc 47A230 
C- I56.. 1000 mml. 500 V., ceramic disc 47A230 
C- I57.. 270 mmf. part of PC- 101  
C-158.. 0.01 mfd, part of PC- I01  
C- I59.. 25 mmf. part of PC-101  
C-160.. 0.005 mfd, part of PC- 102   
C-161.. 0.005 mfd, part of PC- 102  

RESISTORS 

R-101.. 470,000 ohms 1/2 watt, carbon  23X20X474K 
R- IO2.. 470.000 ohms 1/2 watt, carbon   23X20X474K 
R- I03.. 220 ohms 1/2 watt, carbon  23X20X221K 
R-104.. 1000 ohms 1/2 watt, carbon   23X20X102K 
R-105.. 2700 ohms 1/2 watt, carbon   23X20X272K 
R-106.. 47 ohms 1/2 watt, carbon   23X20X470K 

Schematic Hallicraftars 
Symbol Doscriptioe Port Number 

RESISTORS (Cont.) 

R- I07.. 15,000 ohms 1/2 watt, carbon  23X2OX 153K 
R-108.. 4700 ohms 1/2 watt, carbon  23X20X472K 
R-109.. 1000 ohms 1/2 watt, carbon  23X2OX 102K 
R-110.. 1000 ohms 1,2 watt, carbon  23X2C01102K 
R-111.. 47 ohms 1/2 watt, carbon  23X20X470K 
R-112.. 1000 ohms 1/2 watt, carbon  23X2OX 102K 
R-113.. 12,000 ohms 1/2 watt, carbon   23X2OX 123K 
R-114.. 180 ohms 1/2 watt, carbon  23X20X181K 
R-115.. 1000 ohms 1/2 watt, carbon  23X20X102K 
R-118.. 1000 ohms 1/2 watt, carbon  23X20X102K 
R-117.. I megohm 1/2 watt, carbon   23X20X105K 
R-118 5600 ohms 1/2 watt carbon  23X20X562K 
R-119.. I megohm 1/2 watt, carbon   23X2OX 105K 
R- I20.. 1500 ohms CONTRAST CONTROL  2581102 
R-122.. 39,000 ohms 1 watt, carbon   23X30X393K 
R-123.. 4700 ohms 1/2 watt, part of L-105     
R-124.. 10,000 ohms 2 watt, carbon   23X4OX 103K 
R-125.. 8200 ohms 1/2 watt, carton  23X20X822K 
R-126.. 5 megohm BRIGHTNESS CONTROL  2501096 
R-127.. 100 000 ohms 1/2 watt, carbon   23X20X104K 
R-128.. 15,000 ohms 2 watt, carbon   23X40X153K 
R-130 150 ohms 1/2 watt, carbon  23X20X151K 
R-131.. 18,000 ohms 1/2 watt, carbon  23X20X183K 
R-132 500 olon BUZZ CONTRLL 25A 1095 
R-133.. 5800 ohms 1 watt, carbon  t3X30X562K 
R-134.. 470 ohms 1/2 watt, carbon...   23X20X471K 
R-135.. 330,000 ohm VOLUME CONTROL & 

ON-OFF SWITCH  25131101 
R-136.. 470,000 ohms 1/2 watt, carbon  23X20X474K 
R-137.. 560,000 ohms 1/2 watt, carbon  23X20X564K 
R-138.. 820,000 ohms 1/2 watt, carbon  23X20X824K 
R-139.. 22,000 ohms 1/2 watt, carbon  23X20X223K 
R-140.. 6800 ohms 1 watt, carbon  23X30X682K 
R- I41.. 4700 ohms 1/2 watt, carbon  23X20X472K 
R-142.. 100 ohms 1/2 watt, carbon  23X20X102K 
R-143.. 1.25 megohms VERTICAL HOLD 

CONTROL 2501097 
R- I44.. 5600 ohms 1/2 watt, carbon  23X20X562X. 
R-145.. 15,000 ohms 1/2 watt, carbon   23X20X153K 
R-146.. 5 megohm HEIGHT CONTROL  25B1098 
R- I47.. 750 ohm VERTICAL LINEARITY 

CONTROL 2581099 
R-148.. 18,000 ohms 2 watt, carbon   23X40X183K 
R-149.. 120 ohms 1/2 watt, carbon  23X20X121K 
R-150.. 390,000 ohms 1/2 watt, carbon   23X20X394K 
R- I51.. 820,000 ohms 1/2 watt, carbon  23X20X824K 
R-152.. 7.2 ohms 5 watts, wirewound fuse 

type; with plug  2501011 
R-155.. 18,000 ohms I watt, carbon   23X3OX 183K 
R-156...47,000 ohms I watt, carbon   23X30X473K 
R- I59.. 560,000 ohms 1/2 watt, carbon  23X20X564K 
R-160.. 150,000 ohms 1/2 watt, carbon  23X20X154K 
R- I61.. 150,000 ohms 1/2 watt, carbon  23X20X154K 
R-162.. 100,000 ohms 1/2 watt, carton   23X20X104K 
R-163.. 8200 ohms 1/2 watt, carbon   23X20X822K 
R-164.. 145,000 ohm HORIZ. HOLD 

CONTROL 2581100 
R-165.. 27,000 ohms 1/2 watt, carbon  23X2C0(273K 
R-166.. 100,000 ohms 1/2 watt, carbon  23X20X104K 
R-167.. 150 ohms 1/2 watt, carbon  23X2OX 154K 
R-168.. 2.7 megohms 1/2 watt, carbon   23X20X275K 
R-169.. 18,000 ohms 1/2 watt, carbon  23X2OX 183K 
R- 170.. 470,000 ohms 1/2 watt, carbon   23X20X474K 

•R-171. . 18,000 ohms 2 watt, carbon   23A096 
R-172. 27,000 ohms 1/2 watt; part of L- I12     
R-173.. 22 ohms 1/2 watt, carbon  23X20X220K 
R-174.. 18,000 ohms 1/2 watt, carbon  23X2OX 183K 
R-175.. 680,000 ohms 1/2 watt, carbon   23X20X684K 
R-176.. 33,000 ohms 1 watt, carbon ...   23X30X333K 
R-177.. 10,000 ohms 1/2 watt, part of PC- 101.   
R-178.. 330,000 ohms 1/2 watt, part of 

PC- 101  
R-179.. 2.2 megohms 1/2 watt. Part of 

PC- I01  
R-180.. 22,000 ohms 1/2 watt, part of 

PC- IO2  
R-181.. 10,000 ohms 1/2 watt, part of 

PC- IO2   

TUBES AND RECTIFIER COMPLEMENT 

V- I 6BC5; R- F amplifier   90X6BC5 
V-2 . 636; mixer/oscillator   90X636 

V-101.. 6C86; first i-f amplifier  903C6CB8 
V-102.. 6C136; second i-f amplifier   903C6C136 
V-103.. 6AM8; third l-f amplifier & video 

detector   90X6AM8 
V-104.. 6AN8; video amplifier & sync clipper  90X6AN8 
V-105.. 608; 4.5 mc amplifier di sync 

amplifier   90X6118 
V-106.. 6BN6; limiter detector & audio 

amplifier   90X6BN6 

• Use Exact Replacement Part Only. 

Schematic 
Symbol Description 

HollIcrafters 
Fart Number 

TUBES AND RECTIFIER COMPLEMENT (Cant.) 

V-107.. 66147- CT; horiz. a.f.c. & horizontal 
oscillator   1103C6SN7GT 

V-108.. 25L6-GT; audio output   9C0C25L8GT 
V-109.. 613Q6-GT; horizontal output   901C61SQ6GT 
V-110.. 1281,1; vertical oscillator 4, output   90X1213117 
V-111.. 6AX4; damper  90X6AX4 
V- I12 . IX214; high voltage rectifier  903(1X28 
V-113.. I7HP4; picture tube   9031170134 

SR- 101. Seliniwri rectifier: 300 mas   27A173 
SR- 102. Selimum rectifier: 300 mas   27A1/3 

MISCELLANEOUS PARTS 

Board, chassis and pis tube mtg.; 
17T310W   78F1131-1 

Board, chassis and pis tube mtg.; 
17T310M   78A1137-1 

Board, chassis and pis tube mtg.; 
17T310B  78A1138-1 

Bracket, control mounting   67132654 
Bracket, deflection yoke mounting  8782655 
Bracket, front stop; left pis tube mtg  67C2732 
Bracket, front stop; right pis tube 
mtg.   67C2731 

Bracket, rear tube support   67C2663 
Bracket, top chassis support   67B2715 
Channel, rubber; front pix tube mtg  16A498 
Channel, rubber; rear pis tube mtg.   16A411 
Clip, C-140 mtg.   76A 1258 
Clip, shield; 9 pin miniature tubes  76A549 
Clip, shield; 7 pin miniature tubes  76A402 
Cushion, felt; pis tube mtg .   14A389 
Grommet, rear tube support   8132499 
Ion trap   218188 
Network, sync takeoff; including 
C-157, 158, & 159 and R-177, 178, 
& 179  49A045 

Network, vert. int; including C-180 4, 
181 and R-180 & 181 ......   49A044 

Pad, rubber; for pis tube stop mtg. 
brackets  16A353 

Plate, rear tube support   63A1110 
Rod, tie; left   7413731 
Rod, tie; right   /411731 
Shield, miniature tube; for V-101 ii 
V-102   99*232 

Shield, tube; for V-103   89A667 
Shield, tube; for V- I06   89A686 
Socket, interlock; male   10A499 
Socket, 9 pin min. wafer; 1-1/8" mtg  
ctrs .   6A334 

Socket, 9 pin min. wafer; 1-1/8" mtg  
ctrs; with dummy lug   513616 

Socket, 9 pin molded mica filled, 
1-1/8" mtg. ctrs   6A441 

Socket octal molded; 1-1/2" mtg. 
ctrs.; pins I & 4 deleted   5A440 

Socket, octal molded; 1-5/16" mtg. 
ctn.   6A436 

Socket, pia tube   6A622 
Socket, 7 pin wal.r; I" mtg. ctrs  63340 
Socket, 7 pin wafer; 1" mtg. rtes.; 
with dummy lug  61.434 

Socket, two prong; R-152 :leg  10A499 
Spring, pis tub ground  7513312 
Strap assembly; pis tube mtg.   7601025 
VHF tuner with tubes   102017 

CARINET PARTS 

Cabinet, 17" table; walnut wood 
(17/311XV)   78FI131 

Cabinet, IT' table; mahogany wood 
(17T3I0M)   78A1137 

Cabinet, 17" table tondo wood 
(17T31013)  78A 1138 

Cabinet back  8C2486 
Cabinet back assembly; complete   41A25598 
Cabinet back assembly; less snap- in 
pis tube shield  41A25599 

Glass retainer clip   76A1260 
Glass, safety  22C423 
Knob, fine tuning   150762 
Knob, channe/ selector   150761 
Knob, control  15A775 
Line cord and plugs   87131668- I 
Mask, picture tube   7C574 
Shield picture tube   69C688 
Speaker, 4" P.M. dynamic   35C175 

•  
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GENERAL SPECIFICATIONS 
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POWER SUPPLY   110-120 volts 60 cycles 1. Maintain AC supply voltage at 117 volts. 
POWER CONSUMPTION   150 watts 2. Disable horizontal output amplifier. (Example: by removing 6AX4 damper tube from socket.) 

3. Use suitable resistance load (2250 ohms - 30 watts) to simulate DC current drain of horizontal output amplifier. 
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Fig. 2. Tube and Alignment Locations 76000 Chassis 

I-F ALIGNMENT 

1. Turn tuner channel selector to Channel 13. 
2. Connect sweep generator output to mixer grid through access hole provided for this purpose in side of tuner case. Use the 

shortest and most direct leads possible to make this connection. 
3. Apply - 3 volts bias to IF AGC circuit. 
4. Connect a detector and oscilloscope (See Fig. 4 for circuit) to plate (Pin 5) of 1st IF amplifier. 
5. Adjust mixer plate coil and 1st IF amplifier grid coil as required to obtain the response curve shown in Fig. 7. 

6. Remove detector and oscilloscope from plate of 1st IF amplifier tube. 
7. Connect oscilloscope input across video detector load resistor, using 3300 ohm isolation resistor in series with " high- side. 
8. Adjust remaining three IF coils as required to obtain a response curve within the specifications of Fig. 8. In order to 

accomplish this, it is necessary to: 

a) tune the 1st IF amplifier plate coil (L102) toward the high frequency end of the desired pass band. 

b) tune the 2nd IF amplifier plate coil (L103) toward the low frequency end of the desired pass band, 
keeping the trap coil on this coil form adjusted for a response minimum at 21.9 mc. 

c) tune the third IF amplifier plate coil (T101) approximately to the center of the desired pass band. 

NOTES 

(1) The construction of some picture IF coils on the chassis proper is such that each has two positions 
of the tuning slug which may appear as proper tuning points. The sound trap on the 2nd IF amplifier 
plate coil (L103) should be tuned with the slug entering the coil from the end away from the chassis 
pan. All others should be tuned with the slug entering the coil from the end nearest the chassis pan. 

(2) Care should be taken during all steps of the picture IF alignment to use a combination of oscilloscope 
gain and sweep generator signal level which will result in a response curve display of adequate size 
without overload. 
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CHASSIS A1300D, B1300D, C1300D, D1300D, E1300D, F1300D, H1300D, .11300D 

Schematic 
Symbol 

PICTURE TUBE MOUNTING COMPONENTS 

Description 

Hallicrafters 

For 

A1300D E1300D 
B1300D F1300D 
C1300D 
D1300D 

V-116  Picture tube   90X17HP4. . 
  Bracket, deflection yoke mtg.   67C1244 . 
  Bracket, focus magnet mtg  . 
  Bracket, front right pix tube support   67D2312 . . 
  Bracket, front left pix tube support  67D2313 . 
  Bracket, rear pix tube support   67A1987 . 
 *Bracket, spacer; front  . 
 ''Bracket, spacer; rear     . . 

  Bracket, strap mounting   
  Centering device   21C158. . 
  Collar, rubber; pix tube mtg  16A346. . 
  Cushion, sponge rubber; pix tube mtg  16A316. . • 
L-118  Deflection yoke   53A271.. 
L-118-1   Deflection yoke     . 
L-118-2   Deflection yoke     . . 
  Focus magnet with centering control     See 
  Ion trap   21A145. • • . 
  Keeper, pix tube anode lead   8A1375. ... 
  Pad, pix tube mtg.; rubber channel   16A354. • • . 
  Pad, stop; rubber  16A353. . 

PL- 101  Plug, pix tube anode; with lead   10A500. • • • 
  Plug, deflection yoke  10A407. • • . 
  Polyethylene mtg. ring; metal pix tube     . . 
  Rod, rear bracket support   . 
  Screw, deflection yoke adjustment  3A1610. 
  Sleeve, insulating; anode lead  65A542 . • 
  Sleeve, insulating; high voltage   . 
  Socket, assembly, picture tube   6A465  
  Spacer, deflection yoke adj. screw  73A580. . . . 
  Spring, anode keeper; 1-1/2" long  75A202. .. 
  Spring, anode keeper; 3-1/4" lung '5A203 . • • • 
  Spring, pix tube ground and shield  75B246... . 
  Spring, rear support; pix tube   75A268.. . 
  Strap, pix tube mounting   
  Strap, pix tube mounting; with end brackets  . 76B1025 . • . 
  Strap, copper; anode connector     . . . 
  Wire, high voltage; second anode  
  Yoke cap    . . . 

• Not found on all chassis. 

1E1855 TUNER 

Part 

Chassis 

H1300D 
71300D 

17" 

Number 

H1300D 
J1300D 

21" 

90X21AP4 90X17HP4 90X21YP4 
67C1244 67C1244 . . 67C1244 
67B2271 . 
67C2030 . 67D2312 . • . 67C2610 
67C2031 . 67D2313 67C2609 
67A2035 . . . 67A1987 . • . 67A2035 
8E2296 
8E2295. .. . 

. .   . . 67A2215 
21C158. . 21C158 

16A346. . 16A346. . 16A346 
 . 16A316. . . . 16A329 

53C303. . . . . .   
. 53C320. . 53C320 

Model Data   
21A146. . 21A145. • . . 21A145 
  . . . 8A1375. • . . 8A1375 

16A237. . . 16B392 
16A291. . 16A353 . • . . 16A405 
 . 10A500. • . . 10A500 

- - - - 
7E313  
  . . . 74A696. . 74A731 
3A1610. . . 3A1610. . . . 3A1610 
65A542. . 65A542. . 65A542 
65A535. . .    
6A484 6A465  6A465 
73A580. . 73A580. . .   73A580 

. 75A202 . 75A315 
  . . . 75A315 7549n3 
  • . 76B246 . . 76B246 
75A272 . .   . 

  . . . 76A1071 
76A848. . 76B1024. . .   
76A371. .   . 
87A4173 
8C2222 . .   

L-304  I- F output coil  83-62978  121A294 

V-301  6T4: Oscillator tube   74-45038  90X6T4 

X-301  1N82: mixer crystal; less leads.   63-63309  121A295 

C-305  Butterfly trimmer assembly  9A63307   121A296 
C-307  33 mmf . 5% ceramic disc  73-45118  121A297 
C-308 & 311   800 mmf. ceramic feed thru; 1/8" diam. body   73-63002  121A298 
C-308 & 311   800 mmf. ceramic feed thru; 3/16" diam. body   73-63532  121A240 

  Adjustment slug for C-309  9525  121A302 
  Bottom cover  47-62387  121A299 
  Looker point (test terminal)  8-59793   121A300 
  Tube shield  7-62666   121A301 

SERVICE PARTS LISTS FOR 1E1846 8t 161969 CASCODE VHF TUNERS 

Schematic 
Symbol 

IC- 1   
C-2 
C-3   
C-4 
C-5 
C-6   
4C-7   
C-8   
C-9   
C-10 
C-11 
•C-12 
*C-13 
4C-14 
C-15 
C-16 
C-17 
C-18 
*C-19 
C-20 
C-21 
C-22 
C-23 
C-24 
IC-25 

Description 

CAPACITORS 

Mfgrs. Cross Hallicrafters 
Reference Part Number 

800 mmf. GMV. 1/8" diam. ceramic feed thru  73-45199  121A239 
1  8 mmf 5% ceramic gimmick   73-44371  121A241 
1-3 mmf. tubular trimmer (r-f grid)   9-59989   121A242 
5  0 mmf. 5% NPO ceramic disc  73-45111  121A243 
0  7-2 mmf. tubular ceramic trimmer (r-f plate)   9-59990   121A244 
800 mmf. GMV. ceramic disc  73-45119  121A245 
800 mmf. GMV. 1/8" diam. ceramic feed-thru  73-62905  121A246 
47 mmf. 10% CP-1 ceramic disc   73-45117  121A247 
47 mmf. 10% CP-1 ceramic disc  73-45117  121A247 

  1-3 mmf. tubular ceramic trimmer ( mixer grid)   
  10 mmf. 10% NPO ceramic disc   
  82 mmf. ceramic tubular  
  82 mmf. ceramic tubular   
  800 mmf. GMV. 1/8" diam. ceramic feed-thru  
  10 mmf. 10% N750 ceramic disc   
  10 mmf. 10% N750 ceramic disc   

1  0-3 mini. tubular ceramic trimmer ( osc. plate)   
  Fine tuning control  

4  7 mmf. 5% ceramic gimmick   
 800 mmf. GMV. ceramic disc   
 800 mmf. GMV. ceramic disc   
  Adjustable wire gimmick   

9-59989   121A242 
73-45109  121A248 
Part of antenna input assembly 
Part of antenna input assembly 
73-45199  121A239 
73-45116  121A249 
73-45116  121A249 
9-59989   121A242 
See Miscellaneous Parts List 
Part of antenna input assembly 
73-45119  121A245 
73 -45 119 
73-60025 

1  5 mid. 5% ceramic gimmick   73-44369 
  10 mmf. 10% NPO ceramic disc  73-45109  
  800 mmf. GMV. 1/8" diam. ceramic feed thru   73-45199  

  121A245 
  121A250 
  121A251 

121A248 
121A239 

* - Not found on all tuners. 
I - This capacitor may be furnished with 3/16" diameter   73-63532  121A240 

RESISTORS 

R-1   3900 ohms 1/2 watt, carbon   74-37991 
R 4   2.2 rneg^'•-- 1/2 watt, carbon   74-18107 
R-5 1  8 megohms 1/2 watt, carbon   74-38103 
R-6   470 ohms 1/2 watt, carbon  74-37953  
R-7   10,000 ohms 1/2 watt, carbon  74-38009  
R-8   180,000 ohms 1/2 watt, carbon   74-38061  
R-9   10,000 ohms 1/2 watt, carbon  74-38009  
R-10   4700 ohms 1/2 watt, carbon   74-37995  
R-11   10,000 ohms 1/2 watt, carbon  74-38009  

TUBES 
V-1   6BK7A Cascode R-F amplifier    77-45037  
V-2   616 Oscillator/Mixer   77-40167 

COILS 

  23X20X392K 
  23X20X225K 

23X20X185K 
23X20X471K 
23X20X103K 
23X20X184K 
23X20X103K 
23X20X472K 
23X20X103K 

90X6BK7A 
  90X616 

L-1,2,3,4,5 . . . Plug-in coil strip; Channel 2   83A63586   121A252 
L-1,2,3,4,5 . . . Plug-in coil strip; Channel 3   83A60257   121A253 
L-1,2,3,4,5 . . . Plug-in coil strip; Channel 4   83A60258   121A254 
L-1,2,3,4,5 . . . Plug-in coil strip; Channel 5   83A60259   121A255 
L-1,2,3,4,5 ... Plug-in coil strip; Channel 6   83A60260   121A256 
L-1,2,3,4,5 .. . Plug-in coil strip; Channel 7   83A6026L   121A257 
L-1,2,3,4,5 .. . Plug-in coil strip; Channel 8   83A60262   121A258 
L-1,2,3,4,5 . . . Plug-in coil strip; Channel 9   83A60263   121A259 
L-1,2,3,4,5 . . . Plug-in coil strip; Channel 10  83A60264   121A260 
L-1,2,3,4,5 . . . Plug-in coil strip; Channel 11  83A60265   121A261 
L-1,2,3,4,5 . Plug-in coil strip; Channel 12  83A60266   121A262 
L-1,2,3,4,5 . . . Plug-in coil strip; Channel 13  83A60267   121A263 
L-6   Coil, Plate/Cathode coupling   83A60269   121A264 
L-7   Choke, mixer grid   83-60024  121A265 
L-8   Choke, mixer plate  83A60479   121A266 
L-9   Coil, output coupling •   83-60276  121A267 
L-10   Choke, mixer heater  83-61101  121A268 

*L-11   Coil, 41 MC antenna series trap  Part of antenna input assembly 
*L-12   Coil, 41 MC antenna parallel trap   Part of antenna input assembly 
*L-13   Coil, 41 MC antenna parallel trap   Part of antenna input assembly 

©John F. Rider 
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Schematic 
Symbol 

L-6   
L-7 
L-8 
L-9 
L-10   
L-11 
L-12 
L-13 
L-14 

C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C-12 
C-13 
C-14 
C-15 
C-16 
C-17 
C-18 
C-19 
C-20 
C-21 
C-22 
C-23 
C-24 
C-25 

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 

V-1 
V-2 

SERVICE PARTS LIST FOR 1E1852 VHF TUNERS 

Description 

COILS 

Choke, Heater; 6BZ7  
  Coil, Plate/cathode coupling   
  Choke, Heater; 616  
  Coil, Output peaking adj  

Coil, Peaking; 676 plate   
Coil, Neutralizing   

  Trap, fixed antenna; wound on C-1   
  Trap, fixed antenna; wound on C-2 (Black)   
  Trap, 40-54 MC antenna   

CAPACITORS 

 68 mmf. 500 V., ceramic; part of L-12   
  68 mmf. 500 V., ceramic; part of L-13   

0  5 to 3 mmf ceramic trimmer; r-f plate adj.   
  800 mmf . 500 V., GMV. ceramic feed-thru   

3  0 mmf. ± . 25 mmf. NPO. ceramic disc   
0  5 to 3 mmf ceramic trimmer; mixer grid adj  

  1000 mmf. 500 V., GMV. ceramic disc  
5  0 mmf. ± . 25 mmf. N900 ceramic disc   

  47 mmf . 10% N1400 ceramic disc   
  10 mmf . 10% NPO ceramic disc   

6  8 mmf. ± 4 mmf. NPO ceramic disc  
  120 mmf . 10% 500 V., ceramic disc  
  3 to 9 mmf. ceramic trimmer; r-f grid adj  
  800 mmf. 500 V., GMV. ceramic feed-thru   
  800 mml GMV 500 V., ceramic feed-thru   
  800 mmf. GMV 500 V., ceramic feed-thru   
  800 mmf. GMV 500 V., ceramic feed-thru   
  1000 mmf . GMV. 500 V., ceramic disc  
  Fine Tuning Air Trimmer  
  75 mmf . 3% 500 V., N470 ceramic disc   
  1000 mmf. GMV 500 V., ceramic disc   
  1000 mmf . GMV 500 V., ceramic disc   
  3 to 9 mmf. ceramic trimmer; 40-54 mc. trap   

3  0 mmf. ± . 5 mmf. NPO ceramic disc  
 Wire Gimmick   

RESISTORS 

  330,000 ohms 1/2 watt, carbon   
  220,000 ohms 1/2 watt, carbon   
  222,000 ohms 1/2 watt, carbon   
  15,000 ohms 1/2 watt, carbon  
  470 ohms 1/2 watt, carbon  
  4700 ohms 1/2 watt, carbon   

10,000 ohms 1/2 watt, carbon   
15,000 ohms 1/2 watt, carbon   
47,000 ohms 1/2 watt, carbon   
15,000 ohms 1/2 watt, carbon   

MISCELLANEOUS 

  1. . Tube, R-F amplifier   
  2 . . . Tube, Oscillator Mixer   
  3 . . . Shield, R- F tube   
  4 . . . Shield, Oscillator/mixer tube  
  5 . . . Shield, side  

  6 . Shield, bottom cover  
  7 . Roller, detent   
  8 . . . Spring, detent   
  9 . . . Spring, front shaft retaining  
  10 Spring, rear shaft retaining   
  11 Spring, fine tuning shaft ground   
  12 . . . Plate, fine tuning ground   
  13. Strap, fine tuning mounting  
  14 . .. Washer, fiber   
  15 . . . Fine tuning hot plate and lead  

Mfgrs. Cross Hallicrafters 
Reference Port Number 

34A-546   121A049 
31B-629   121A050 
31B-575   121A051 
31B-682   121A150 
31B638-1   121A151 
34A-680   121A152 
31B-649   121A153 
31B-601   121A154 
31B-289   121A155 

31A-056   121A158 
31D-196   121A156 
13L8C-030C   121A157 
31A-056   121A158 
13L8X-102Z .   121A159 
13L8UA-050C   121A160 
13L8Q-470K .   121A161 
13L10C-100K 121A162 
13L8C-6R81 . 121A163 
13L8D-121K . 121A164 
31A-079   44A434 
13D-153   121A048 
13D-153   121A048 
13D-153   121A048 
13D-153   121A048 
13L8X-102Z . 121A159 
See Miscellaneous Parts 
13XR1-30TU750H. 121A166 
13L8X-102Z 121A159 
13L8X-102Z 121A159 
31A-079  44A434 
13L8C-030D 121A167 
31B-120   121A168 

12TAE334K . 
12TAE224K . 
12TAE224K . 
12TAE153K . 
12TAE471K . 
12TAE472K . 
12TAE 103K . 
12TAE153K . 
12TAE473K . 
12TAE153K . 

23X20X334K 
. 23X20X224K 

. 23X20X224K 

. 23X20X153K 
23X20X471K 
23X20X472K 
. 23X20X103K 

. . . 23X20X153K 
• . . 23X20X473K 
. . . 23X20X153K 

6BZ7   90X6BZ7 
616   90X676 
16S-010   121A169 
16S-009   121A170 
31B-143   121A046 
31B-103   121A045 
31B-016   121A027 
31B-005   121A031 
31B-030  121A030 
318-030   121A030 
Part of drum assembly 
31B-124   121A171 
31B-021   76A1096 
11D-022   121A028 
31B-252   87A4174 

Schematic 
Symbol 

SERVICE PARTS LISTS FOR 1E1852 VHF TUNERS (Cont.) 

Description 

C-13 . 16 . . . Trimmer, ceramic; with lead; r-f grid   
C-3   17 . . . Trimmer, ceramic; with lead; r-f  
C-6   18 Trimmer, ceramic; with lead; mixer grid   
  19 Nut, trimmer spring  
  20 Screw, trimmer adjustment   
  21 Contact bracket assembly   
C-23 . 22 . . . Trimmer, ceramic; with lead; 40-54 mc trap   
  25 . . . Core, oscillator adjustment   
  26 Spring, core retaining   
  27 "C" Ring  
  28 Fine tuning shaft and spring  
  29 Drum assembly, less coils; with fine tuning shaft and blade. 
  38 Core, I-F output coil adjustment  
L-9   40 . . . Coil I-F output; complete assembly   
L-1, 2 . • 41 . . . Antenna strip, Channel 2   
L-1, 2 . . 42 . . . Antenna strip, Channel 3   
L-1, 2 . • 43 . . . Antenna strip, Channel 4   
L-1, 2 . • 44 . .. Antenna strip, Channel 5   
L-1, 2 . . 45 . .. Antenna strip, Channel 6   
L-1, 2 . • 46 . .. Antenna strip, Channel 7   
L-1, 2 . • 47 . . . Antenna strip, Channel 8   
L-1, 2 . • 48 . . . Antenna strip, Channel 9   
L-1, 2 . • 49 . . . Antenna strip, Channel 10   
L-1, 2 . • 50 . .. Antenna strip, Channel 11   
L-1, 2 . • 51 . .. Antenna strip, Channel 12   
L-1 2 . • 52 . . . Antenna strip, Channel 13   
L-3,4,5. • 53 . . . Oscillator strip, Channel 2   
L-3,4,5. • 54 . . . Oscillator strip, Channel 3   
L-3,4,5. • 55 . . . Oscillator strip, Channel 4   
L-3,4,5. . 56 . .. Oscillator strip, Channel 5   
L-3,4,5. • 57 . . . Oscillator strip, Channel 6   
L-3,4,5. • 58 . . . Oscillator strip, Channel 7   
L-3,4,5. • 59 . . . Oscillator strip, Channel 8   
L-3,4,5. . 60 . . . Oscillator strip, Channel 9   
L-3,4,5. • 61 . . . Oscillator strip, Channel 10   
L-3,4,5. • 62 . . . Oscillator strip, Channel 11   
L-3,4,5. • 63 . . . Oscillator strip, Channel 12   
L-3,4,5. • 64 • . . Oscillator strip, Channel 13   
  -- Socket, 9 pin; R-F tube   
  -- Socket, 7 pin; Osc. Mixer tube   

* Refers to Corresponding Number in Fig. 65A. 

Schematic 
Symbol 

V-301  616: Oscillator tube 

X-301  1N82: Mixer crystal; less leads   121A339 
X-302  G7B: Crystal harmonic generator   6633:6601856443    121A102 

C-304  33 mmf. 5% ceramic disc. capacitor .   73-45118  121A297 
C-306  10 mmf. ceramic capacitor   73-45109  121A337 
C-312 ti 316   800 mmf. ceramic ieed-thru; 1/8" diam  73-63002  121A298 
C-312 81 316 .   800 mmf. ceramic feed-thru; 3/16" diam   121A240 73-63532  

R-302  270 ohms 1/2 watt, carbon  74-37942  23X20X271K 

  Adjustment for C-309; 6-32 screw   1479D  121A334 
  Bpuotltleoym cover  47 -60403  121A338 

  26-29309  121A336 
37-33505  121A333 

  7-61903 . 121A335 

1E1660 TUNER 

Description 

Mfgrs. Cross 
Reference 

31A-079   
31A-056   
31A-056   
10E-401   
9A-410-7   
31B-278   
31A-079   
31B-041   
31.A-010   
31A-152   
31A-083-14  
31B-701-16 . 
20C-055   
31B-682   
31M- 012-2R . .   
31M- 012-3R . .   
31M- 012-4R . .   
31M- 012-5R . .   
31M- 012-6R . .   
31M- 012-7R . .   
31M- 012-8R . 
31M- 012-9R.. . . 
31M- 012-10R. . . 
31M- 012-11R. . . 
31M- 012-12R. . . 
31M- 012-13R. . . 
31M- 112-2R . . . 
31M- 112-3R . 
31M- 112-4R . 
31M- 112-5R . . . 
31M- 112-6R . . . 
31M- 112-7R . . . 
31M- 112-8R . . 
31M- 112-9R . . 
31M- 112-10R. . . 
31M- 112-11R. . . 
31M- 112-12R . . 
31M- 112-13R. . . 
27B-014   
27A - 016   

Hallicrafters 
Part Number 

121A063 
121A060 
121A060 
121A257 
121A061 
121A044 
121A063 
12 lA 172 
121A034 
121A105 
121A173 
121A174 
77A631 
121A175 
121A176 
121A177 
121A178 
121A179 
12 lA 180 
121A181 
121A 182 
121A 183 
12 IA 184 
12 lA 185 
121A186 
121A 187 
12 lA 188 
121A189 
121A 190 
121A191 
121A 192 
121A193 
121A194 
121A 195 
121A 196 
121A 197 
121A 198 
121A 199 
121A200 
121A201 

Mfgrs. Cross Hallicrofters 
Reference Part Number 

77-45872  90X676 

  Tension nut for C-309 adj. 
  Tube shield 
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CHASSIS A1300D, B1300D C1300D, D1300D E1300D, F1300D, 111300D, J1300D 

SERVICE PARTS LIST FOR 12 posrrioN 'iC1717 TUNERS 

TRANSFORMERS AND COILS 

Schematic 
Symbol Description 

T-1 Transformer, VHF antenna 

Mfgrs. Cross Hallicrafters 
Reference Fart Number 

input   1921-1   51A1684 
L-2 Coil, R-F grid assembly; 

part of S1A   
Lol4R-1, plate; Channel 13 
Adj.   1984-14 . . 51A1685 

L-6 Coil, Mixer grid; Channel 
13 Adj.   1785-52 . 51A1686 

L-7 Coil, Ose, grid; Channel 13 
Adj.   2051-1   121A146 

L-8 Coil, Ose, grid; Channel 6 
Adj.   2051-4   121A147 

L-9 Coil, Outriut coupling Adj. ... 1790-10 121A148 
L-11 Coil, cathode/plate coupling.. 1785-49 51A1690 
L-12 Choke, heater   1894-1   53A296 
L-13 Choke, heater   1894-2   53A297 
L-14 Coil, neutralizing   1911-5   121A149 

TUBES 

V-I 6BZ7 Dual Triode R-F 
Amplifier   55   90X6BZ7 

V-2 616 Dual Triode Oscillator/ 
Mixer  50   90X616 

CAPACITORS 

CAPACITORS 

C-1 7.5 mmf. 10% ceramic 
stand-off  2043-1   4r/A362 

C-2 4 mmf. NPO ceramic 

tubular   163-040 . 121A114 
C-3 1.6 mmf. ceramic gimmick .   2101-169 . 12 1A071 
C-4 800 mmf. GMV. ceramic 

disc   2033-2   47.`.355 
C-5 470 mmf. ceramic feed-thru. . 2023-9   47A357 
C-6 100 mmf. ceramic tubular; 

part of SIB   137-1   121A115 
C-7 800 mmf. GMV. ceramic 

disc   2033 -2   41A355 
C-8 1.2 mmf. ceramic gimmick . . 2101-129 . . 121A121 
C-9 0.56 mmf. ceramic 

gimmick  2101-568 . . 121A073 
C-10 0.33 mmf. ceramic 

gimmick  2101-338 . 121A122 
C-11 Fine tuning air trimmer .   1713-502 . . 121A117 
C-12 1.5 mmf. ± 25 mmf. ceramic 

tubular   166-159 . . 121A123 
C-13 10 mmf. 5% ceramic 

tubular   168-100 . 121A118 
C-14 0.39 mmf. ceramic gimmick.   2101-398 .. . 121A124 
C-15 15 mmf. 10% ceramic 

tubular   162-150 . . . . 121A119 
C-16 140 mmf. 5% ceramic 

tubular   181-141 . . . 121A125 
C-17 5000 mini. GMV. ceramic 

disc   2033-7   47A168 
C-19 470 mmf. 20% special 

tubular  136-1   121A826 
C-20 800 mmf. GMV. ceramic 

disc   2033-2   47A355 
C-21 800 mmf. GMV. ceramic 

disc   2033-2   47A355 

SERVICE PARTS LIST FOR VHF 16 POSITION 1E1670 & *1E1718 TUNERS 

C-1 800 mmf. GMV ceramic 
disc.   2033-2   47A355 

C-2 15 mmf. ceramic tubular, 
part of S1A   162-150 . . 121A119 

C-3 22 mmf. ceramic tubular. 162-220 . . 121A143 
C-4 3 mmf. ceramic tubular  163-030 . . . . 121A142 
C-5 1000 mmf. GMV. ceramic 

disc.   2033-3   47A356 
C-6 470 mmf. GMV ceramic 

feed thru  2023-2 47A357 
C-7 470 mmf, ceramic tubular; 

part of SIC   136-1   121A110 
C-8 15 mmf. ceramic tubular; 

part of SID   162-150 . . 121A119 
C-9 36 mmf. ceramic gimmick; 

part of SID   2101-368 . . . 121A132 
C-10 1.6 mmf, ceramic gimmick .   2101-169 . 121A133 
C-11 . 30 mmf. ceramic gimmick .   2101-308 . 121A134 
C-12 . 75 mini, ceramic gimmick .   2101-758 . . . 121A135 
C-13 10 mmf. ceramic tubular.   162-100 . . . . 121A144 
C-14 800 mmf. GMV. ceramic 

disc   2033-2   47A355 
C-15 1000 mmf. mini, ceramic 

disc   2033-3   47A356 
C-16 1000 mmf. GMV. ceramic 

disc   2033-3   47A356 
C-17 1.5 mmf. ceramic tubular .. . 166-159 . . .   121A123 
C-18 10 mmf. ceramic tubular; 

part of SlE   163-100 . 121A136 
C-19 1.6 mmf, ceramic gimmick .   2101-169 . . 121A133 
C-20 Fine tuning control; air 

trimmer  1713-502 . . . 121A1I7 
C-21 1.5 mmf. ceramic gimmick; 

part of SlE   2101-159 . . 121A136 
C-22 110 mmf. ceramic tubular ..   181-111 . 121A145 
C-23 7.5 mmf. ceramic gimmick .   2101-759 . . 121A138 
C-24 1000 mmf. ceramic disc ...   2033-3   47A356 

CAPACITORS (Cont.) 

Schematic 
Symbol Description 

C-25 800 mmf. miniature cer-
amic disc   2033-2   47A35:.. 

C-26 800 mmf. miniature 

Mfgrs. Cross Hallicrafters 
Reference Part Number 

ceramic disc   2033-2   47A355 

RESISTORS 

R-1 4700 ohms 1/2 watt, carbon . 106-472 ... . 23X20X472K 

R-2 1000 ohms 1/2 watt, carbon 
(part of SIC)   106-102 23X20X102K 

R-3 750,000 ohms 5%, 1/2 watt, 
carbon (part of S1C)   101-754 . . . 23X20X7541 

R-4 1 megohm 5%, 1/2 watt, 
carbon   101-105 . . 23X20X1051 

R-5 220,000 ohms 1/2 watt, 
carbon   106 93Y20X224K 

R-6 3900 ohms 1/2 watt, carbon 
(part of S1D)   106-392 . . . . 23X20X392K 

R-7 470 ohms 1/2 watt, carbon 
(part of S1D)   106-471 . 23X20X471K 

R-8 1000 ohms 1/2 watt, carbon 106-101 . . . 23X20X102K 
R-9 2200 ohms 1/2 watt, carbon 106-222 . . 23X20X222K 

R-10 15,000 ohms 1/2 watt, 
carbon   106 153 . 23X20X153K 

R-11 220 ohms 1/2 watt, carbon.   106-221 . . 23X' ls=121K 
R-12 4700 ohms 1/2 watt, carbon   106-472 . . . . 2.3X2GX472K 

R-13 1000 ohms 1/2 watt, carbon   106-102 . . 23X20X102K 

CAPACITORS (Cont.) 

Schematic 
Symbol Description 

C-22 800 mmf. GMV. ceramic 
disc   2033-2   47A355 

C-23 62 mmf. 10% ceramic 
tubular  161-620 . 121A126 

Mfgrs. Cross Hallicrafters 
Reference Part Number 

RESISTORS 

R-1 4700 ohms ; watt, carbon. . . 106-472 ... . 23X20X472K 
R-2 1 megohm 5%; watt, 

carbon   101-105 . . 23X20X105K 
R-3 750,000 ohms 5%; watt, 

carbon   101-754 . . 23X20X7541 
R-4 470 ohms ; watt, carbon ..   106-471 ... . 23X20X471K 
R-5 220,000 ohms ; watt, 

carbon   106-224 . . . . 23X20X224K 
R-6 15,000 ohms ; watt, 

carbon   106-153 . . 23X20X153K 
R-7 8200 ohms ; watt, carbon. .   106-822 . . 23X20X822K 
R-8 2700 ohms ; watt, carbon  106-272 ... . 23X20X272K 
R-9 10,000 ohms watt, 

carbon   106-103 . . 23X20X103K 

TRANSFORMERS AND COILS 

Schematic 
Symbol Description 

T-1 Transformer, VHF antenna 
input coupling 

L-1 Coil, UHF input coupling 
(adjustable iron core) 

L-2 Channel 13 RF grid adj. 
(assembly)   1984-13 

L-3 Channel 13 RF plate adj  1984-12 
L-4 Cascode Plate/Cath. 

coupling coil 
L-5 Choke, heater; iron core , . 

L-6 Channel 13 Mixer Grid 
adj. (assembly) 

L-7 Ose. coil & form assembly 
(channel 13), 

L-8 Ose. coil ik form assembly 
(channel 6)   2031-1 

L-9 Coil, i-f output (assembly). .   1790-13 

Mfgrs. Cross Hallicrafters 
Reference Part Number 

  1964-5   51A1674 

  2110-2   121A131 

• . . 51A1676 
. . 51A1677 

  1785-51 . . 51A1678 
1894-1   53A296 

  1984-16 . 51A1679 

TUBES 

V-1 6BZ7 dual triode R.F. amp. 55 
V-2 6X8 triode - pentode 

osc./mixer   52 

  2051-3   51A1680 

51A1681 
51A1682 

90X6BZ7 

90X6X8 

0 John I. Rider 
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R-124/176. . 
R-125 
R-126 
R-127 
R-128. 
R-129  3300 ohms, 1/2 watt; part of L-109   
R-130  10,000 ohms 1/2 watt, carbon  23X20X103K 
R-131  470,000 1/2 watt, carbon   23X20X474K 
R-132 2  2 megohms 1/2 watt, carbon   23X20X225K 
R-133  820,000 ohms 1/2 watt, carbon  23X20X824K 
R-134  2200 ohms 1/2 watt, carbon   23X20X222K 
R-135  47,000 ohms 1/2 watt, carbon  23X20X473K 
R-136  560,000 ohms 1 watt, carbon   23X30X564K 
R-137  6800 ohms 1/2 watt, carbon  23X20X682K 
R-138  33,000 ohms 1/2 watt, carbon  23X20X333K 
R-139  10,000 ohms 1 watt, carbon   23X30X103K 
R-140  10,000 ohms 1/2 watt, carbon  23X20X103K 
R-141/182. . 1,100,000/50,000 ohms dual vert, hold/brightness control  25B1047 
R-142  2200 ohms 1/2 watt, carbon  23X20X222K 
R-143  22,000 ohms 1 watt, carbon   23X30X223K 
R-144  3300 ohms 1/2 watt, carbon 23X20X332K 
R-145  15,000 ohms 1/2 watt, carbon 23X20X153K 
R-146  5 megohms, vertical height control   2513998 
R-147  750 ohms, vertical linearity control   25B999 
*R-148  8700 ohms 5 watt, wirewotuid   24A971 
R-149  120 ohms 1/2 watt, carbon  23X20X121K 
R-150 2  2 ohms 1/2 watt, carbon   23X20X022K 
R-151  100,000 ohms 1/2 watt, carbon  23X20X104K 
R-152  220 ohms 1/2 watt, carbon.   23X20X221K 

2200 ohms 1 watt, carbon  23X30X222K 
25B1011 
23X20X104K 

  23X20X104K 

Schematic 
Symbol Description 

C-401 0  5 to 3.0 mmf. trimmer  
C-402  470 mmf. G. M V 500 V., ceramic   47C20A471N or 
C-403 4  7 mmf . 500 V., ceramic   
C-404  470 mmf. G. M. V. 500 V., ceramic.   47C20A471N or 
C-405  470 mmf. G M. V., 500 V., ceramic.   47C20A471N or 
C-406  1000 mmf. ceramic feed thru   
C-407  100 mmf . 5%, 500 V., ceramic   47C20A101J or 
C-407-1 . . 82 mmf. 5%, 500 V., ceramic  47C20A8207 or 
C-408  1000 mmf. ceramic feed thru  
C-409  470 mmf. G. M. V. 500 V., ceramic   47C20A471N or 
C-410  1000 mmf. ceramic feed thru  

CAPACITORS (Cont. 

RESISTORS 
R-101  220 ohms 1/2 watt, carbon   
R-102  6800 ohms 1/2 watt, carbon   
R-103  1000 ohms 1/2 watt, carbon   
R-104  47 ohms 1/2 watt, carbon  
R-105  470 ohms 1/2 watt, carbon.   
R-106  22,000 ohms 1/2 watt, carbon.   .   
R-107  1000 ohms 1/2 watt, carbon   
R-108  47 ohms 1/2 watt, carbon  
R-109  100 ohms 1/2 watt, carbon.   
R-110  470 ohms 1/2 watt, carbon.   
R-111  100 ohms 1/2 watt, carbon.   
R-112  15,000 ohms 1/2 watt, carbon.   
R-113  150 ohms 1/2 watt, carbon.   
R-114  470 ohms 1/2 watt, carbon.   
R-115 1  5 megohms 1/2 watt, carbon.  
R-116  390,000 ohms 1/2 watt, carbon   
R-117  22,000 ohms 1 watt, carbon   
R-118  5600 ohms 1/2 watt, carbon   
R-120 1  5 megohms 1/2 watt, carbon   
R-121 2  2 megohms 1/2 watt, carbon   
R-122  1 megolun 1/2 watt, carbon   
R-123  150 ohms 1/2 watt, carbon  

1000/1,000,000 ohms dual contrast/volume control  
22,000 ohms 1/2 watt, carbon; part of L-106   

  15,000 ohms 2 watts, carbon   23X40X153K 
  8200 ohms 2 watts, carbon  23X40X822K 

10,000 ohms 2 watts, carbon  23X40X103K 

Hallicrafters 
Part Number Schematic 
44B442 Symbol Description 

47B20A471N5 R-156 4  7 megohms 1/2 watt, carbon. . .   
47X2OUK047K/D R-157 4  7 megohms 1/2 watt, carbon. 
47B20A471N5 R-158  1500 ohms 5% 1/2 watt, carbon   
47B20A471N5 R-159  8200 ohms 1/2 watt, carbon; part of L-113   
47B402 R-160  33,000 ohms 1/2 watt, carbon.   
47B20A101J5 
47B20A820J5 
47B402 
47B20A471N5 
47B402 

RESISTORS (Cont.) 

23X20X221K 
23X20X682K 
23X2OX 102K 
23X20X470K 
23X20X471K 
23X20X223K 
23X2OX 102K 
23X20X470K 
23X20X101K 
23X20X471K 
23X2OX 101K 
23X20X153K 
23)Ç20X151K 
23X20X471K 
23X20X155K 
23X20X394K 
23X30X223K 
23X20X562K 
23X20X155K 
23X20X225K 
23X2OX 105K 
23X20X151K 
25B1056 

R-152-1 . . . 
R-153 
R-154 
R-15§  

7  2 ohms 5%, 5 watt, fuse type   
  100,000 ohms 1/2 watt, carbon 

100,000 ohms.1/2 watt, carbon 

R-160-1. . . . 82,000 ohms 1/2 watt, carbon. . 
R-160-2 . . . . 39,000 ohms 1/2 watt, carbon  
R-160-3 . . . . 56,000 ohms 1/2 watt, carbon .  
R-161/179. . . 120,000/10,000 ohms dual horiz. hold/tone control  
R-161-1/179-1 120,000/10,000 ohms dual horiz. hold/tone control  
R- 162  100,000 ohms, 1/2 watt, carbon   
R-162-1. . . . 220,000 ohms 1/2 watt, carbon   
R-163  10,000 ohms 1/2 watt, carbon.   
R-163- 1. 8200 ohms 1/2 watt, carbon.  
R-164  470,000 ohms 1/2 watt, carbon  
R-165  8200 ohms 2 watts, carbon.   
R-165-1. . . . 10,000 ohms 2 watts, carbon  
R-166  4700 ohms 1 watt, carbon  
R-167 3  3 ohms; part of T-107  
R-167-1 . . . . 2.2 ohms; part of T-107-1   
R-168  1 megohrn 1 watt, carbon.   
R-169  15 ohms 1 watt, carbon.   
R-170  150 ohms 1/2 watt, carbon.   
R-171  2200 ohms 1/2 watt, carbon  
R-172  270 ohms 1/2 watt, carbon.   

5R-173  10,000 ohms 5%, 1/2 watt, carbon   
*R-174  10,000 ohms 5%, 1/2 watt, carbon.   
R-175  33,000 ohms 1/2 watt, carbon   
R-176/124. . 1 megohm/1000 ohm dual volume/contrast control.   
R-177  1200 ohms 1/2 watt, carbon  
R-178  33,000 ohms 1/2 watt, carbon.   
R-179/161. 10,000/120,000 ohms dual tone/horiz. hold control  
R-179-1/161-1 10,000/120,000 ohms dual tone/horiz. hold control  
R-180  470,000 ohms, carbon  
R-181  5 ohms hum balancing control; part of speaker  
R-182/141. 50 000/1 100 000 ohms brightness/vert. hold control   
R-183  100,000 ohms 1/2 watt, carbon   
R-184  470,000 ohms 1/2 watt, carbon  
R-185  470,000 ohms 1/2 watt, carbon  
R-186  470,000 ohms 1/2 watt, carbon  
R-187  470,000 ohms 1/2 watt, carbon  
R-189 1  5 megohms; focus control   
R-190 50 ohms, horizontal centering; part of T-107-1   
R-191  22,000 ohms 1/2 watt, carbon  
R-192  33,000 ohms 1 watt, carbon   
R-193  180,000 ohms 1/2 watt, carbon  
R-194  1200 ohms 1/2 watt, carbon.   
R-195  1800 ohms 1/2 watt, carbon   
R-196  10 megohms 1/2 watt, carbon  
R-197  1000 ohms 1/2 watt, carbon; part of L-118   
R-198  47 ohms 1 watt, carbon   
R-199  220 ohms 1/2 watt, carbon  
R-200  3300 ohms 1/2 watt, carbon (may be part of L-103)   
R-202  560 ohms 1/2 watt; part of L-118   
R-202-1 . . . . 270 ohms 1/2 watt; part of L-118   
R-203  560 ohms 1/2 watt; part of L-118   
R-203-1 . . . . 270 ohms 1/2 watt; part of L-118 
R-401  120 ohms 1/2 watt, carbon 
R-402  100,000 ohms 1/2 watt, carbon   
R-402-1 .... 1.5 megohms 1/2 watt, carbon   
R-403  1000 ohms 1/2 watt, carbon   
R-404 1  5 megohms 1/2 watt, carbon   
R-405  10,000 ohms 1/2 watt, carbon  

* USE EXACT REPLACEMENT PARTS ONLY 

Hallicrafters 
Part Number 

23X20X475K 
23X20X475K 
23X20X152J 

. 23X20X333K 
23X20X823K 
. 23X20X393K 
23X20X563K 
25B1046 
. 25B1090 
23X20X104K 
23X20X224K 
23X20X103K 
23X20X822K 
23X20X474K 
23X40X822K 
23X40X103K 
23X30X472K 

23X30X105K 
23X30X150K 
23X20X151K 
23X20X222K 
23X20X271K 
23X20X1037 
23X20X103I 
23X20X333K 
25B1056 
23X20X122K 
23X20X333K 
25B1046 
25B1090 
23X20X474K 

25B1047 
23X20X104K 
23X20X474K 
23X20X474K 
23X20X474K 
23X20X474K 
25B1003 

23X20X223K 
23X30X333K 
23X20X184K 
23X20X122K 
23X20X182K 
23X20X106K 

23X30X470K 
23X20X221K 
23X20X332K 

  23X20X121K 
23X20X104K 
23X20X155K 
23X20X102K 
23X20X155K 
23X20X103K 

© John F. Rider CHASSIS A1300D, B1300D, C1300D, D1300D, E1300D, F1300D, H1300D, 3-1300D 



CHASSIS A1300D B1300D, C1300D, D1300D, E1300D F1300D H1300D J1300D 

Schematic 
Symbol 

T-101  Transformer, 
T- 102  T ransformer, 
T-103  Transformer, 
T-104  Transformer, 
T-105  Transforme r, 
T-106  Transformer, 
T-106-1 Transformer, 
'T-107   Transformer, 
T-107- 1 Transformer, 
T-108  Transformer, 
T-109  Transformer, 

TRANSFORMERS AND COILS 

Description 

SERVICE PARTS LIST 
Hallicrafters 
Part Number 

1st I- F   50B573 
2nd I- F     50B574 
3rd I- F   50B575 
vertical blocking oscillator    55B190 
vertical output    55C192 
heater     52D290 
heater     52C258 
horizontal output   55D223 or 55D235 
horizontal output     55D197 
ratio detector     50B473 
audio output     55C191 

*T-107 (55D223) may be used with either 51B1788 or 51B1835 Width Coil 
T-107 (55D235) may be used only with 51B1788 Width Coil 

L-101  Coil, tuner I-F coupling    51B1643 
L-101-1 . Coil, tuner I-F coupling    51A1841 
L-102  Coil, tweet filter    53A307 
L-103  Coil, video peaking   51B1709 or 51B1838 
L-104  Coil, video peaking     51B1710 
L-105  Coil, A.G.C. network     53A304 
L-106  Coil, video peaking; wound on R-125    51B1711 
L-107  Coil, 4.5 mc. trap     51B1541 
L-108  Coil, video peaking     51B1712 
L-109  Coil, video peaking; wound on R-129    51B1713 
L-110  Choke, heater     53A282 
L-111  Choke, heater    53A282 
L-113  Coil, horizontal stabilizer ( includes C-147 81 R-159) .   51B1642 
L-114  Coil, 4.5 mc. amplifier grid adj.     51B1542 
L-115  Voice coil,; part of speaker   
L-116  Hum bucking coil; part of speaker  
L-117  Field coil; part of speaker. 
L-118  Deflection coils     53C303 
L-118-1 . . • • Deflection coils .     53A271 
L-118-2 . . • • Deflection coils     53C320 
L-119  Coil, yoke coupling; wound on C-172   
L-120  Coil, width control   .111111:11111M 51B1835 
L-121  Choke, damper tube     53A307 

L-401  Coil, coupling; input cascode amplifier  
L-402  Coil, neutralizing; cascode I-F amplifier   
L-403  Coil, cascode amplifier output   
L-403-1 . . . Coil, cascode amplifier output   
L-404  Coil, peaking  
L-405  Lead inductance  
L-406  Coil, input cascode grid  

  51A1754 
  51A1755 
  51A1756 
  51A1759 
  51A1757 

  51A1761 

CAPACITORS 

C-101  1000 mmf. 500 V., ceramic tubular  
C-102  5000 mmf. 500 V., ceramic disc  
C-103  1000 mmf. 500 V., ceramic disc  

*C- 104  820 mmf. 500 V., 5%, ceramic tubular 
C-105  24 mmf. 500 V., ceramic tubular   
C-107  1000 mmf. 500 V., ceramic disc  
C-108  820 mmf. 500 V., 5%, ceramic tubular 
C-108-1 . 1000 mmf. 500 V., ceramic disc  
C-110  24 mmf. 500 V, ceramic tubular   
C-111  1000 mmf. 500 V., ceramic disc  
*C-112  680 mmf. 500 Vs ceramic tubular   
C-113  1000 mmf. 500 V., ceramic disc  
*C-114  10 mmf. 500 V., ceramic tubular   
C-115 4  7 mmf. 500 V., 10% ceramic tubular 
C-116 0 1 mfd. 400 V. paper tubular   
C-117 0  05 mfd. 200 V., paper tubular   
*C-118 2  2 mmf 500 V., ceramic tubular  .. 

. 47CA20A2407 or 

47CA20A2401 or 

. . 47CA20100F or 

47B230 
47A168 
47B230 
47B320 
47B20A240K5 
47B230 
47B320 
47B230 
47B20A240K5 
47B230 
47A319 
47B230 
47B20100K5 
47A160-6 
46AV1041 
46AU5031 
47A160-4 

C - 146 -1 
*C-147 
*C-148  
*C-149 
C-150 

C-140  1000 mmf. 500 V., ceramic tubular  
C-141  1000 mmf. 500 V., ceramic tubular.   
C-142  1000 mmf. 500 V., ceramic disc.   
C-143  1000 mmf. 500 V., ceramic disc.   
C-144  1000 mmf. 500 V., ceramic disc.   

*C-145 0  003 mfd. 400 V., paper tubular  
C-146 0  02 mfd 400 V., paper tubular ,  

0.01 mfd. 400 V., paper tubular   
  3900 mmf. 10%, 500 V., silver mica; part of L-113   

390 mmf. 10%, 500 V., silver mica  47X20D391K 
 390 mmf. 10%, 500 V, silver mica  47X20D391K 

5000 mmf. 500 V, ceramic disc   47A168 

560 mrnf. çnn V., 10% silver mien    47X20D561K 
1000 mmf. 500 V., ceramic disc   47A443 
0  1 mfd. 600 V., paper tubular   46S104L6 
0.047 mfd. 400 V., paper tubular  46BS473L4 
1000 mmf 500 V., ceramic disc   47A230 
1000 mmf. 500 V., ceramic disc   47A443 
0  1 mfd. 600 V., paper tubular   46BS104L6 

  500 mmf. 20,000 V., ceramic.   47A308 
0  1 mfd. 200 V., paper tubular.   46AU1041 
68 mmf. 500 V., ceramic tubular  47X3OTH680K 
0  004 mfd. 500 V., dual ceramic disc   47A218 

  5 mfd 50 V., electrolytic  45B175 
  330 mmf. 500 V., ceramic tubular  47C20331M or 47B20331M5 
  1000 mmf. 500 V., ceramic disc.   47A230 
  5000 mmf. 500 V., ceramic disc.   47A168 
  5000 mmf. 500 V., ceramic disc.   47A168 
  1 mfd 50 V., electrolytic  45A163 

0  01 mfd. 400 V, paper tubular  47A224 
0  05 mfd. 600 V., paper tubular  46AY5031 
0  02 mfd. 600 V., paper tubular.   46AY2037 

  47 mmf. 2000 V, part of L-118, 118-1, or 118-2   
  330 mmf. 1500 V., ceramic disc  47A447 
 330 mmf. 1500 V., ceramic disc  47A447 
 330 mmf. 1500 V., ceramic disc  47A447 
 330 mmf. 1500 V., ceramic disc  47A447 

0  1 mfd. 200 V., paper tubular (part of L-119).   
0  006 mfd. 600 V., paper tubular  46AZ602F 
0  0047 mfd. 1000 V., paper tubular   46BS472L10 
0  1 mfd. 600 V., paper tubular  46AY104J 
0  5 mfd. 25 V., paper tubular  46A177 

  1000 mmf. 500 V., ceramic disc  47A230 

CAPACITORS 

Schematic 
Symbol Description 

Hallicrafters 
Part Number 

C-119  100 mfd. 10 V., electrolytic     45B170 
C-120  100-10 mfd. 300 V., 200-30 mfd. 150 V., electrolytic     45C209 
C-121  30 mmf. 500 V., ceramic tubular     47X25PG300K 
C-122  220 mmf. 500 V., ceramic tubular  47CA20221K or 47B20221K5 
C-123 0  005 mfd. 600 V., paper tubular     46AY502J 
C-124  22 mmf. 500 V., ceramic tubular   47CA20220M or 47B20220M5 
C-125 0  1 mfd. 400 V, paper tubular     46AV 104J 
C-126 0  05 mfd. 400 V., paper tubular     46AW503J 
C-127  4700 mmf. 400 V., paper tubular     4613S472L4 
C-128 0  01 mfd. 400 V., paper tubular     46BS103L4 
C-129  4700 mmf. 400 V., paper tubular     46BS472L4 
C-130  200-5 mfd. 150 V., electrolytic    45C210 
C-131  470 mmf. 150 V., mica     47X20B471K 
C-132.. . . 10 mfd. 150 V., electrolytic     45A097 
C-133 0  047 mfd. 400 V., paper tubular    46BS473L4 
C-134 0  047 mfd. 400 V., paper tubular  46BS473L4 
C-135  5000 mmf. 500 V., ceramic disc    47A168 
C-136  5000 mmf. 500 V., ceramic disc     47A168 
C-137  20 mfd. 450 V., electrolytic    45B208 
C-139  200 mfd. 150 V., electrolytic     45B217 

47C20A102M or 47B20A102M5 
47C20A102M or 47B20A102M5 
  47A230 

47A230 
47A230 
46AW302J 
46AW203J 
46AW1037 

r- 1R0-1 . 
C-150-2 . 
C-151 
C-151-1 . 
C-152  " 
C-152-1 . 
C-153 
C- 154 
C-155 
C-156. 
C-157 
C-158 
C-159 
C-160 
C-161 
C-162 
C-163 
C-164 
C-165 
C-166 
C-167 
C-168 
C-169 
C-170 
C-171 
C-172 
C-173 
C-174 
C-175 
C-176 
C-177 

* USE EXACT REPLACEMENT PART ONLY 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-

TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 

OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 

OF THE PART BEING REPLACED. 

ON ALL (-2) RUNS OF ALL CHASSIS THE FOLLOWING CHANGES ARE MADE: 

A. T-106 IS REPLACED BY T-106-1 ( 52C258) WHICH INCLUDES I2V. LEAD. 
B. V- I05 IS REPLACED BY V- 105-I ( 12SN7GT). 
C. R-198 ( 47 OHMS 1 WATT, CARBON) DELETED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
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ON ALL (-2) RUNS OF ALL CHASSIS THE FOLLOWING CHANGES ARE MADE: 

A. T-106 IS REPLACED BY T- 106-I ( 52C258) WHICH INCLUDES I 2V. LEAD. 
B. V-105 IS REPLACED BY V- 105-I ( 12SN7GT). 
C. R- I98 ( 47 OHMS 1 WATT. CARBON) DELETED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 

ON ALL (-2) RUNS OF ALL CHASSIS THE FOLLOWING CHANGES ARE MADE: 

A. T-106 IS REPLACED BY T- 106-I ( 52C258) WHICH INCLUDES I2V. LEAD. 
B. V- I05 IS REPLACED BY V-105-1 ( 12SN7GT). 
C. R- I98 ( 47 OHMS 1 WATT, CARBON) DELETED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 

OF THE PART BEING REPLACED. 
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ON ALL (-2) RUNS OF ALL CHASSIS THE FOLLOWING CHANGES ARE MADE: 

A. T- I06 IS REPLACED BY T-106-1 ( 52C258) WHICH INCLUDES I2V. LEAD. 
B. V-105 IS REPLACED BY V- 105-I ( 12SN7GT). 
C. R- 198 ( 47 OHMS I WATT, CARBON) DELETED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 

C.. 

•00-
54000 

Vet* 

LIC 03147-6 1 

RORIE 05C 

tee. =0moo 

1011.2 

ROUE 

•100 -,-.10404111091T411. 
P4E• ,seiRT ZSTAML ER 

1113 

Hoe 

Vel 

5•044t 

.RII OuTPUT 

IWO 
100000 

C. 

i 300 

R. 

10000 

AMA 

era 

Roe 

.1-* Cie 
/014•11 
nev 

C 

PM OW 
141e 
400v 

.sov 

R. 

1121 

Clit 

I . 000 

CM WM CS.» 
RNA II 0847110 
MO IltOt • IM03 
ARE REPLACED IN 11-0W-I 
• W03-1107001111$ 
I/I MATT. CAROMS) 

v10411 

t24141 

vERT OuTPuT 

• 0 

ALW 

I OS 

• 1 c.» 
mown 4202 

• ••• 
N •U 1t 

_13300 

1000 WO 
Res 041 

id. ' ,MARIE 

VERT 
R144 

YID 

1113eT 

OS 0 V RICE 

e .111 
..4 

•100 

▪ Cét00 
—? Iern 

MO 
Ye r 

11•411 

L.„ LIZO 

TtIM   MOT 

: CONTROL 

tmh. H 

ON ALL ( -2) RUNS OF ALL CHASSIS THE FOLLOWING CHANGES ARE MADE: 

A. T- I06 IS REPLACED BY T- 106-I ( 52C258) WHICH INCLUDES I2V. LEAD. 
B. V- I05 IS REPLACED BY V-105-1 ( 12SN7GT). 
C. R- I98 ( 47 OHMS I WATT, CARBON) DELETED. 
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TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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ON ALL (-2) RUNS OF ALL CHASSIS THE FOLLOWING CHANGES ARE MADE: 

A. T- I06 IS REPLACED BY T- 106-I ( 52C258) WHICH INCLUDES I2V. LEAD. 
B. V- I05 IS REPLACED BY V- 105-I ( 12SN7GT). 
C. R- I98 OHMS I WATT. CARBON) DELETED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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ON D- 1300D RUN 3-1 CHASSIS THE FOLLOWING CHANGES HAVE BEEN MADE: 

A. THE I7HP4 PIX TUBE IS REPLACED BY 2IAP4 METAL TUBE. 
B. THE HIGH VOLTAGE LEAD ( PIN 7, V-111) IS CONNECTED TO R- I68 ( 1 MEGOHM 1 WATT, 

CARBON). THE OTHER SIDE OF R- I68 IS CONNECTED TO THE METAL CONE OF THE 21AP4. 
C. C- I54 ( 500 MMF. 20,000 V., CERAMIC) IS CONNECTED BETWEEN PIN 7 OF V- III AND 

GROUND. 
D. R- I89 ( 1.5 MEGOHMS) FOCUS CONTROL IS DELETED. 
E. PIN 6 OF PICTURE TUBE SOCKET IS DELETED. 

VHF-UHF 

17" CHASSIS 21" CHASSIS 

D1300D 

RUN .3 RUN3-1  

e
•
a
•
•
•
•
•
•
•
 
I.
 
••
••
••
 1
 .

 
1
 .•

 
1
 1
 
.
 
.
.
•
 
.
.
.
.
.
.
.
.
.
 
•
,
.
.
 
•
 
.
.
 

©John F. Rider 



44.25 14C 110070111 

VHF Tuher 

1E18146 

• 3,2 
Im4mommeawmmeme  

220 

1,9z. 

01132 

72 
544,73 
Oa TERI 

v112 

GAU6 

5 12C ARP 

4 SRC 

, 14  

1. 

: 

IT 

14 

7113 

6ALS 

RATIO DET 

. 
4172 

1ST 223 

-1 

00. w ig 
Cum t 

7 

10.000 

--Sum 
30v 0174 

CIS9 

I OOZE 

33000 

7114 VII, 

6G4 *126 

AL/010 ARP AUDIO OUTPUT 

0174 . 
1140 

Gme 7 " 11 VOUE 

It 6 • 9 L 
!COO 1 

CIAO 

"°° 
0 

1,77 

12.0 I_ I. E.0 : 

O170 

SLOW 

CIS 
.01 
rroT 

7 109 
TONE 

CONTROL •) e•e)   

10.000b Cal a T 

1140 

C1113 
.05 
RFD 

RAO. 

eft% 

*IMO 

S0102 

L 115 
3.2AvE. 

4111 

1.11•• 1411414.1 

St ,,,,, TOMS 141.42 amal 11•4 

areE E   •••• 3 2 OwanmAak. 

44442E• Twarat 

1.07 RIM BALANCE 

CAL 3194•2111 

4 A 

•0 

MI94 

080* 

240V 

C105 
RA 

•04 
02 000 

110/ 
.001. 

0102 

6C1116 

ENO IF 

C 

1.0. OlOR 
420 

 ••11MMIM1104001+••••••11 

C110 
(4 

TIRO 
•1.24 VC 
TRAP AEL, _ 

VMS 

sum 

3110 IF 

MIII 
IIRC 

- CUP 

\ .9141 41 C 

470 

4 4.01C 

710E0 

OnECTOR 004 I-103 

lot 

S102 2E40 mar 01 
AeOunI0T4MPT13.1111  SiUt  

0.10 ni.99-990.91ov. 116C COM1/101. 

0117 
LE 000 

L105 

COR 

L107 

4 SAC 

1.106 TRAP 

CIII "2W -ne 
.2,   

22 00 

22,000 ,,, 

O144 PIRO 

MIII 

MIRO 
I SIDO 

Mal 

4;446 

C176 

Of. .3 4WD 

j. 23 

R123 
110 

0104 

12E177 

01020 A111 

C=1.11 

1100•010 
10v 

R144 
1000 
• TRAST 

.1 .09 NED 

Cif C 120M 

R 99 

220 

27 

all 

5000 

17 
C113 

411,GPTPL SS 

50000 

Regs% 
100,000 

1.108 

I 5)50 DIOS 
IS 0000 

69.7.0T 
0,000   

SYNC 
CLIPPER 

1__O4123 

3.)00 

L 40-1 
VERT 1401211 

CI47 

20007 

•-• 

40C, 001 Wig 

VO6 

PL 01 

420000 

(IRS RI34 

CITY 

000 

5000 ., 

.4.44 340.000 

•7.000 

RIM 

I•CV 

C127 Mlle 4•10 

4700 3 

6529 
41.50I 

RI37 
6400 

CIRO 
4.0 

4066 

121147 

0106 VERT 03C 

C.: 
470 

VENT 

IMEILD 

360,000 01110 
STOP 

IC140 
1000 0141 a. 

1000 VIOT 

0.04 Rae GALS 
11131 

22000 

7101111 

p  $01210 03G 
CIT• 

IC173 '.«'« 
009 RFD 

C1414 

.00),(1 

• 

30103 

Seo. 

41.433 Off • Ow 
III Ij ON Vaal« 

CONNECTOR C0017001. 

0104 

7Orwo 

3VOZ i0 ALL r071004 >RATERS 

tIll LIT 

rr 
VO3 v v IC, 

COS AC MI 

4 3 • 3 • 3 

CIAO C141 C144 

Ito» I 1000 1000 

C144-I 
.0.11110 

:94 
àf pen 

V•011 

I/O 49917 GT 

110011 OSC 

40 , 
4144 et». 

 I 
moo 

• 

IMO- i UM* Ale 
3. r 

L115 

IrCE (m 40000 

wOLD 

1437112 

Cie/ 00 .i. 
5000 1.040ZOLV7111 \,.. ' 

SILVe 4 [ 599110. Cif 0 -90000 9..4 
110••• UCH 

/P M 

1110L 

01501 

t.t04'.0.00 

iono.ro île euneie lrA 14 :0 3)/. " 

»or Me« 

.09 

640641 

00017 OUtPle 

11114 

F---
c awl 
orn 

- MVP 

CDVI 

0143 I -a mc• 
10000 
2 • 

O000 
I  RAS • CI32 

12.000 O  NO 
1107 

v.068 

124.47 

VERT OUTPUT 

R1411 

MII 

SUR 

11E1/31iT 

VERT 

10144 LINEARITY 
a 3300 

0199 
* 1400 

711, 

1113.0, 

7 107- I (ID PICT 

1„ 
LENCROL 

a 
4 - 

RAO MORI! 
50 CENTER A 11 

VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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CHASSIS F1300D, Run 3 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALLA 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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ON ALL (-2) RUNS OF ALL CHASSIS THE FOLLOWING CHANGES ARE MADE: 

A. T- I06 IS REPLACED BY T- 106-I ( 52C258) WHICH INCLUDES I2V. LEAD. 
B. V- I05 IS REPLACED BY V- 105-I ( 12SN7GT). 
C. R-198 (47 OHMS 1 WATT, CARBON) DELETED. 
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ON H1300D CHASSIS THE FOLLOWING CHANGES HAVE BEEN MADE: 

A. C- I50 IS REPLACED BY C- I50-2 ( 1000 MMF. 500 V., CERAMIC DISC.) 
B. C- I51 IS REPLACED BY C- 151-I (.047 MFD. 400 V., PAPER TUBULAR.) 
C. R-160 IS REPLACED BY R-160-3 ( 56,000 OHMS 1/2  WATT, CARBON.) 
D. R- I61 IS REPLACED BY R- 161-I WHICH IS IDENTICAL TO R- I61 EXCEPT FOR DELETION 

OF 50,000 OHM STOP. 
E. L-118 DEFLECTION YOKE IS REPLACED BY L- I18-2 ( 53C320) 
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CHASSIS F1300D, Runs 2, 2-2 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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A. T- I06 IS REPLACED BY T-106.1 ( 52C258) WHICH INCLUDES I2V. LEAD. 
B. V- I05 IS REPLACED BY V.105-1 ( 12SN7GT). 
C. R- I98 ( 47 OHMS I WATT, CARBON) DELETED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 

ON ALL (-2) RUNS OF ALL CHASSIS THE FOLLOWING CHANGES ARE MADE: 

A. T- I06 IS REPLACED BY T- 106-I ( 52C258) WHICH INCLUDES I 2V. LEAD. 
B. V- I05 IS REPLACED BY Y-105-I ( 12SN7GT). 
C. R- I98 ( 47 OHMS I WATT. CARBON) DELETED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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CHASSIS B1300D, Run 2; H1300D, Run 2, 2-2 

VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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ON ALL (-2) RUNS OF ALL CHASSIS THE FOLLOWING CHANGES ARE MADE: 

A. T- I06 IS REPLACED BY T- 106-I ( 52C258) WHICH INCLUDES I2V. LEAD. 
B. V- I05 IS REPLACED BY V- 105-I ( 12SN7GT). 
C. R- I98 ( 47 OHMS 1 WATT, CARBON) DELETED 
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ON H1300D CHASSIS THE FOLLOWING CHANGES HAVE BEEN MADE: 
A. C-150 IS REPLACED BY C- I50-2 ( 1000 MMF. 500 V., CERAMIC DISC.) 
B. C- I51 IS REPLACED BY C- 151-I (.047 MFD. 400 V., PAPER TUBULAR.) 
C. R- I60 IS REPLACED BY R-160-3 ( 56,000 OHMS 1/2  WATT, CARBON.) 
D. R-161 IS REPLACED BY R- 161-I WHICH IS IDENTICAL TO R- I61 EXCEPT FOR DELETION 

OF 50,000 OHM STOP. 
E. 1-118 DEFLECTION YOKE IS REPLACED BY L- I18-2 ( 53C320) 
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PICTURE TUBE REMOVAL 
1. Remove the chassis from the cabinet. Note that on chassis with the horizontal and vertical hold controls on the 

rear apron the knobs on the control shafts and the A.G.C. control switch must be removed before the cabinet back 
may be removed. These are push-on type knobs. 

2. Insure the discharge of the high voltage power supply by disconnecting the anode plug and shorting it to the 
chassis. Also short the anode socket or metal cone of the picture tube to the chassis. 

3. Remove the picture tube socket from the base of the tube. 

4. Slip the ion trap and the centering device from the neck of the tube. On some chassis, the centering device is an 
integral part of the deflection yoke assembly. 

5. Carefully remove the rear support tension spring on each side of the picture tube. If a glass cone picture tube is 
involved, remove the metalized paper picture tube shield and ground by unhooking the springs on each side and the 
hook on the top center of the picture tube mounting strap. 

6. Remove the mounting strap from the front rim of the picture tube. 

7. Lift the front of the picture tube just far enough to clear the front mounting brackets and slip the tube forward 
until the neck is clear of the deflection yoke and the rubber collar. Use a slight twisting pull to break the cone of 
the tube from the rubber collar if the two are stuck together. Loosen the deflection yoke adjustment screw if 
required for clearance when raising the front of the picture tube over the front mounting brackets. 

CAUTION - IF THE TUBE FAILS TO SLIP OUT EASILY, INVESTIGATE AND REMOVE THE CAUSE OF TROUBLE. 
DO NOT USE FORCE AS THE NECK OF THE PICTURE TUBE IS EASILY BROKEN. 
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SERVICE ADJUSTMENTS 

VERTICAL AND HORIZONTAL HOLD CONTROLS - These 
two controls should be adjusted until a single steady 
picture is obtained. With average signal strength it 
should be possible to switch from one active channel to 
another without losing sync when these two controls are 
properly adjusted. These two controls will be found on 
the front apron of some chassis. 

CENTERING — ( C1300D & D1300D Chassis only) 

Place the horizontal centering control, located on the 
rear apron of the chassis, in the approximate center 
of its range. Rotate the two ring magnets by the ears 
around the neck of the picture tube until the picture is 
properly centered. Slight readjustment of the ion trap 
may then be necessary. The horizontal centering control 
may now be used for fine adjustment. 

(A1300D, B13000, H1300D, & J1300D Chassis only) 

Same as above except horizontal control on rear apron 
omitted. 

(E1300D & F1300D Chassis only) 
Move the centering lever a short distance in any direc-
tion, up or down, or to either side. Slight readjustment 
of the ion trap setting may then be necessary. 

HEIGHT CONTROL AND VERTICAL LINEARITY ADJUST— 

MENT - A test pattern will be required for the proper 
adjustment of these two controls. The height control has 
a pronounced effect on the overall picture height and at 
the same time the adjustment of this control will expand 
or contract the top of the picture more than the bottom. 
The vertical linearity control will affect the height some 

but will have a more pronounced effect on the bot-
tom portion of the picture. The interaction between these 
two controls makes it necessary to adjust both for prop-
er picture height and vertical linearity. 
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CHASSIS B1300D, Run 1 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OP ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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ON ALL (-2) RUNS OF ALL CHASSIS THE FOLLOWING CHANGES ARE MADE: 

A. T- I06 IS REPLACED BY T- 106-I (52C258) W HICH INCLU DES I2V. LEAD. 
B. V-105 IS REPLACED BY V- 105-I ( 12SN7GT ). 
C. R-I 98 (47 OHMS 1 WATT, CARBON) DELETED. 
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ON J13000 CHASSIS THE FOLLOWING CHANGES HAVE BEEN MADE: 

A. C-I 50 IS REPLACED BY C-I 50-2 ( 1000 MMF. 500 V., CERAMIC DI SC.) 
B. C- 15I IS REPLACED BY C- I 51-1 (.047 MFD. 400 V., PAPER TUBULAR.) 
C. R-I 60 IS REPLACED BY R-I 60-3 ( 56,000 OHMS 1/2  WATT, CARBON.) 
D. R-I 61 IS REPLACED BY R-161-I WHICH IS IDENTICAL TO R-I61 EXCEPT FOR DE LETION 

OF 50,000 OHM STOP. 
E. L-I 18 DEFLECTION YOKE IS REPLACED BY L-I 18-2 ( 53C320) 

17" CHASSIS 17-21" 

A1300D J1300D 
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CHASSIS A1300D, Runs 1 2; J1300D, Runs 1,1-2 
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ON ALL (-2) RUNS OF ALL CHASSIS THE FOLLOWING CHANGES ARE MADE: 

A. T- I06 IS REPLACED BY T-106-1 ( 52C258) WHICH INCLUDES I2V. LEAD. 
B. V- I05 IS REPLACED BY V- 105-I ( 12SN7GT). 
C. R- I98 ( 47 OHMS 1 WATT, CARBON) DELETED. 
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ON J1300D CHASSIS THE FOLLOWING CHANGES HAVE BEEN MADE: 

A. C- I50 IS REPLACED BY C- I50-2 ( 1000 MMF. 500 V., CERAMIC DISC.) 
B. C- I51 IS REPLACED BY C- 151-I (.047 IYIFD. 400 V., PAPER TUBULAR.) 
C. R-160 IS REPLACED BY R- I60-3 ( 56,000 OHMS 1/2 WATT, CARBON.) 
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OF 50,000 OHM STOP. 
E. L-118 DEFLECTION YOKE IS REPLACED BY L- I18-2 ( 53C320) 
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VHF 

17" CHASSIS 17-21" 

A1300D J1300D 

RUN 1 & 1-2 RUN 1&1-2 
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CHASSIS A1300D, B1300D, C1300D, D1300D, E1300D, F1300D, H1300D, J1300D 

HORIZONTAL AMPLIFIER, DAMPER AND HIGH VOLTAGE RECTIFIER 

Before endeavoring to view the following waveforms 

read the notes and instructiOns at me beginning of this 

section pertaining to waveforms. The high voltage 
probe shown below must be used to prevent damage to 
the test equipment being used. 

INSULATING TUBE 

(WAX FILLED 
HEAVY COPPER 
WIRE WRAPPED 
AROUND CAP TO 
FO RN A PROBE 

Ac ross Horiz. 
Yoke 

Red Wires 

Sweep Freq. 
7875 cps 

Voltage Ratio 
1 time 

V-110 
Damper 

Cath. Pin 3 

Sweep Freq. 
7875 cps 

Voltage Ratio 
1 time 

92 z1711,-Q 

NOTE: When observing this test pattern the oscil-
loscope must not be grounded since the ground side 

of the scope is connected to B+ of the power supply. 
Do not touch the tv chassis and the scope during this 

observation as a severe shock will result. The "hot" 

lead of the scope should be connected to the red wire 

and the other scope lead should be connected to the 
red wire with black tracer. 

V-109 V-111 
Horiz. Out. High Volt. 

Rectifier 
Plate Cap Plate Cap 

Sweep Freq. Sweep Freq. 
7875 cps 7875 cps 

Voltage Ratio Voltage Ratio 
1.7 times 5.5 times 

9211711-P 

METAL TUBING 
FOR SHIELD 

TUBE SOCKET 
WITH ALL 9 PINS 
TiED TOGETHER 

9211786-R 

10 TO 1 LOW 
TO 

CAPACITY PROBE  
SCOPE 

VERTICAL 
INPUT 

TERMINALS 

CONNECT CUPS TO 
TV CHASSIS 

Fig. 50A. High Voltage Probe for Waveform Observations 

V301 
6J6 
OSG. 
TUBE 

C309 
TRIMMER 

L3I0 

L308 

PULLEY 

C308 0307 0306 R302 9302 C303 C302 C301 

el. 704. Pod. Identification of 1116e UHF Toner 

8077031 
COVER 

C3I6 

LOOKER 
POINT 

699590 

6A•74 

3A5I38 

669914 

604554 

884927 

73A830 

73A6134 

C312 

642136 

Fie. 101 Ports Ideetificetion of 1E1155 IMF TIORtf 

TERMINAL 
FOR 1_301 

C304 

3301 

BOTTOM 
COVER 

V-301 

C-308 

C•305 

OSC 
LINE 

1110A 555 12IA127 

7 3A 832 7311836 -7 3A833 

FI, 601 Pert. 11•61111,•1166 for C1777 C•sceel• 

69A590 

6A474 

3A5138 

66A9 I 4 --

60A554 

6811927 -

73A 830 

73A834 

8A21 36 

©John F. Rider 

o 

69A59I 

12IA129 

6A473 

4A1566 

3A3I 38 

FINE TUNING 
DRIVE ASSEMBLY 
( SEE PARTS LIST) 

SHAFT ASSEMBLY 

(SEE PARTS LIST ) 

1214121; 

3A3136 

73A829 

8A2.35 

CD 

60A555 12'IAI27 
73A832 73A836 73A833 

— a;Anli 

121A129 
6A475 

4A1566 

3A3138 

F., 624. Pod. Identification for 1E1111 111670, 6 1E1711 VHF 

FINE TUNING 
DRIVE ASSEMBLY 
(SEE PARTS LIST) 

SHAF I ASSEMBLY 
(SEE PARTS LIST 

1214128 

3A3138 

73A829 

- 8A2133 



4ie 
V-104 

Video Amp. 

Plate pin 7 

Sweep Freq. 

7875 cps 

Voltage P/P 
set 60 volts 

VIDEO AMPLIFIER TYPICAL OSCILLOSCOPE PATTERNS 

Adjust the contrast control to give a 60 volt peak to 
peak reading. Do not change this setting when taking 
other waveforms. 

SYNC. CLIPPER 

Before viewing the following waveforms set the 
contrast control- for the 60 volt peak to peak reading 
and the pattern shown on page 1954-47. 

V-105 
Sync. Clip. 

Plate Pin 2 

Sweep Freq. 
7875 cps 

Voltage P/P 
45 volts 

V-105 
Sync. Clip 

Grid Pin 1 

Sweep Freq. 
7875 cps 

Voltage P/P 
45 volts 

V-105 
Sync. Clip. 

Plate Pin 5 

Sweep Freq. 
7875 cps 

Voltage P/P 
35 volts 

92x, 78 4-9 

awI 

0 1.1 / Pi,: 9ini /8)-0 

VERTICAL OSCILLATOR AND VERTICAL AMPLIFIER 

// 
92178)—E 

Junction of 
R-138, R-140 

& C-129 

Sweep Freq. 
30 cps 

Voltage P/P 
45 volts 

V- 106B 
Vert. Out. 

Grid Pin 7 

Sweep Freq. 
30 cps 

Voltage P/P 
90 volts 

V- 106A 
Vert. Om. 

Grid Pin 2 

Sweep Freq. 
30 cps 

Voltage P/P 
130 volts 

V- 106B 
Vert. Out. 

Plate Pin 6 

Sweep Freq 
30 cps 

Voltage P/P 
1500 volts 

92x1163-r 

PIX TUBE GRID AND VERTICAL YOKE 

V-116 
Pix Tube 

Grid Pin 2 
Green Lead 
Sweep Freq. 

30 cps 

Voltage P/P 
30 volts 

r 

Across Vert. 
Yoke 

Green Leads 

Sweep Freq. 
30 cps 

Voltage P/P 
30 volts 

NOTE: When observing this test pattern the oscil-
loscope must not be grounded since the ground side 
of the scope is connected to B+ of the power supply. 
Do not touch the tv chassis and the scope during this 
observation as a severe shock will result. The "hot" 

lead of the scope should be connected to the green 
wire and the other scope lead should be connected to 
the green wire with black tracer. 

HORIZONTAL OSCILLATOR AND HORIZONTAL AMPLIFIER DRIVÉ 

V-108 
Horiz. Osc. 
Plate Pin 5 

Sweep Freq. 
7875 cps 

Voltage P/P 
45 volts 

V-108 
Horiz. Osc. 
Plate Pin 2 

Sweep Freq. 
7875 cps 

Voltage P/P 
145 volts 

V-108 
Horiz. Osc. 
Grid Pin 1 
Sweep Freq. 
7875 cps 
Voltage P/P 
45 volts 

92x1188 

V-109 
Horiz. Out. 
Grid Pin 5 
Sweep Freq. 
7875 cps 
Voltage P/P 
140 volts 

92X 1 113u— k 82l118 ,6-0 
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CHASSIS A1300D B1300D, C1300D, D1300D, E1300D, F1300D H1300D, J1300D 

VHF 
TUNER 

5 0 

40 

3 6.3 

20 

1 0 

UHF 
TUNER 

Fig. 45A. Voltage Chart for Chassis D1300D ( Runs 7 62/ 

421L1 KEY 

V V102 103 V101 
6 C B 6 6 CB 6 6 C B6 

F F F F • F F 

+.6K 130P +. 8 K 125P 1.8K 
115G 255P V106 

NR KI G 125S6 -.9 G 2_,SK NR G 2 I2BH7 
SUP SUP SU F 

* 90 PI F 

• FP _26 GI 
cT Fe 

P2 
117805 sP  • 110 K2 *9002) 

TP401 

VARIES FROM 50 TO 160V. DEPENDING UPON THE 
SETTING OF THE HEIGHT CONTROL. 

• INDICATES GROUND LUGS 

TP TIE POINT. 

NC NO CONNECTION. 

NR NOT READABLE. 

O FOR TUNER VOLTAGE FOR VHF OPERATION 
SEE PAGE 1954-40 

• F 

-3.5 PI NR K I 120% 

+3.5 K2 o • 120P 

NR P2 • F 

PI35 NC) 

NC 

• SUP 

1.3 K 26 K 

480 TP 

NR G 

I 4SUP 
12BY7 
V104 

6.5 K2 

42 P2 

6.5 G2 

3.6 K2 

NR P2 

• 

+.5 TP 

V105 
65NT/GT 

F • 
12001 

55 PI 

140 KI 

V107 
6A L5 

-3.0 PI 
F • 

NR KI 

135 G 40K 
TP 

245 7 

230 P F• 

VI I0 
6AX4/GT 

T 4 - 13.5 GI 125 PI 

• • F 

480 
7.5 K2 

12 TP 140 SG 

• - • 3.3Gi 17 

NC NC 

6130 6 / GT 
V109 

VOLTAGE READING TAKEN UNDER THE FOLLOWING  
CONDITIONS:  

I. ANTENNAS DISCONNECTED, ANO 

TERMINALS SHORTED. 

2. CHANNEL SELECTOR SET TO UHF POSITION. 

3. BRIGHTNESS CONTROL MAXIMUM. 

4. CONTRAST CONTROL MINIMUM. 

5. AGO CONTROL SET TO MAXIMUM COUNTER 
CLOCKWISE POSITION. 

6. ALL OTHER CONTROLS SET FOR NORMAL RASTER 

7. LINE VOLTAGE 117 V 60 (1) AC. 

8. ALL VOLTAGES ARE DC AND POSITIVE WITH 

RESPECT TO THE CHASSIS UNLESS OTHERWISE 

SPECIFIED. 

9. ALL READINGS TAKEN WITH A VTVAI. 

6SNT/GT 
V108 

* 30 BRIGHTNESS MAX 
150 BRIGHTNESS MIN 

A 0 FOCUS CONTROL MIN 
500 FOCUS CONTROL MAX 

PICTURE TUBE LEAD COLOR CODE 

PIN NO COLOR ELEMENT 

1 BLACK HEATER à GND 

2 GREEN GRID 

6 BLUE FOCUS GRID 

10 RED ANODE GRID 

II YELLOW CATHODE 

12 BROWN HEATER 

Fie 44A. ?I .t,. Sei.* IINP4 L. 21,144 

-)IE 25 BRIGHTNESS MAX 
136 BRIGHTNESS MIN 

PICTURE TUBE LEAD COLOR COVE 

PIN NO COLOR ELEMENT 

I BLACK HEATER 6 OND 

2 GREEN GRO 

10 REO ANODE GRID 

II YELLOW CATHODE 

12 BROWN HEATER 

Fig. 441. PI,.,. Tube Socket eeeee ZIAP4 

VHF 8( UHF TUNING UNITS 

VHF Tuner R-F Osc./ UHF Harmonic 

Chassis Run Cascode Amp Mixer Tuner Osc. Mixer Generator 

A1300D 1, 1-2 
C1300D 
E1300D 

2 
1, 1-2 1E1852 90X6BZ7 90X6J6   

J1300D 1, 1-2, 1B,1B-2 

A1300D 2, 2-2 
C1300D 
E1300D 

3 
2, 2-2, 2B-2 

1E1846 90X6BK7A 90X616   

J1300D lAB, lAB-2 

C1300D 1 1E1718 90X6BZ7 90X6X8   

B1300D 1 
D1300D 2 1C1717 90X6BZ7 90X616 1E1660 90X616 *121A339(1N82) 121A102 (G7B) 

F1300D 1 

B1300D 2 
D1300D 
F1300D 

3, 3-1 
2, 2-2 

1C1717 90X6BZ7 90X616 1E1855 90X6T4 121A295 ( 1N82)   

H1300D 2, 2-2, 2B-2 

B1300D 
D1300D 

3 
1 

1E1670 
or 90X6BZ7 90X6X8 1E1660 90X6J6 *121A339 ( 1N82) 121A102 (G7B) 

F1300D 3 1E1483 
H1300D 1, 1-2, 1B-2 

H1300D 1A, 1A-2, lAB, 1E1670 
lAB-2 or 90X6BZ7 90X6X8 1E1855 90X6T4 121A295 ( 1N82)   

1E1483 

F1300D 5, 5-2 1B1969 90X6BK7A 90X616 1E1660 90X6J6 4121A339 ( 1N82) 121A102 (G7B) 

* 121A101 (K3) found on some tuners but use 121A339 for replacement. 

-to 
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Fig. 43A. Voltage Chart for Chassis D1300 (Runs 3 & 3-11 

VHF 
TUNER 

UHF 
TUNER 

TP401 

• 

50 

40 

3 63 

20 

1 0 

V10) V102 V103 
6 C 6 6CB6 6C 86 

F• F 

+.6K 130P +.8 K 1251, I.8K 125 P 

4G s 1255G -.9G 0 o 25 NR G 125 SG 

SUP O SUP r• SUP 

F CT • 

170 p • F(CT) 

6.-0.8 185 SG 110 K2 

• 

KEY 

VARIES FROM 50 TO 180V DEPENDING UPON TRE 
SETTING OF THE HEIGHT CONTROL. 

INDICATES GROUND LUGS 

TP TIE POINT. 

NC NO CONNECTION. 

NR NOT READABLE 

O FOR TUNER VOLTAGE FOR VHF OPERATION 

SEE PAGE 1954- 40 

• F 

-3.5 PI 

+3.5 K2 

MR KI 120S0 

• 120P 

NR P2 e F 

P135 NC) 

NC 

240 P 

480 K 

480 TP 

12 TP 

• F 

NC 

• K 

MILL 

NR G 

I 4SUP 
12BY7 
V104 

V 110 

6AX4/GT 
T 440  - 13.5 GI 125 PI 

6.5 K2 

42 P2 

6.5 62 

3.6 K2 

NR P2 

• 

+.5 TP 

135 6 

V106 
1 NR KI2BH7 

-28 Gt 

400P2 

*9062 

V105 
65N7/GT 

F • 

12061 

55 Pi 

40KI 

V107 
6A L5 

-3.0 PI 

F • 

NR Kt 

140K 

230 P 3 rF• 

14 SG 

- 3361 

NC 

61306/GT 

V109 

V9‘,TAQÇ XgADING TAKEN UNDER THE FEkLLOWIWO  
CONDITIONS:  

I. ANTENNAS DISCONNECTED, AND 
TERMINALS SHORTED. 

Z. CHANNEL SELECTOR SET TO UHF POSITION. 

3. BRIGHTNESS CONTROL MAXIMISE 

4. CONTRAST CONTROL MINIMUM. 

S. AGC CONTROL SET TO MAXIMUM COUNTER 
CLOCKWISE POSITION. 

A. ALL OTHER CONTROLS SET FOR *Mum. RASTER. 

7. LINE VOLTAGE II7V 60 ,1) AC. 

I. ALL VOLTAGES ARE DC ANO POSITIVE WITH 

RESPECT TO THE CHASSIS UNLESS OTHERWISE 
SPECIFIED. 

9. ALL READINGS TAKEN WITH A VTVM. 

o 

KEY 

* DEPENDS UPON THE 
SETTING OF THE HEIGHT CONTROL. 

• INDICATES GROUND LUGS. 

TP TIE POINT. 

NC NO CONNECTION. 

NR NOT READABLE. 

a VARIES FROM 3 TO 34V. DEPENDING ON 

SETTING OF CONTRAST CONTROL. 

S VARIES FROM 0-16 V. DEPENDING ON 

SETTING OF CONTRAST CONTROL. 

FOR VOLTAGES OF VHF TUNER ON VHF 

SEE PAGE 1953 -528. 

ON RUN 5-2 CHASSIS V-I05 
IS REPLACED BY V- 105-I ( 12SN7GT) 

Fig. 44A. Voltage Chart for Chassis F1300D ( Runs 56 5-21 

;tons  
VOLTAGE READING TAKEN UNDER THE FOLLOWING  
CONDITIONS.  

I. ANTENNAS DISCONNECTED, AND 
TERMINALS SHORTED. 

2. BRIGHTNESS CONTROL MAXIMUM. 

3. Me CONTROL SET TO MAXIMUM COUNTER 

CLOCKWISE. POSITION. 

4. ALL OTHER CONTROLS SET OR NORMAL RASTER. 

5. LINE VOLTAGE 117 V 60 (\JAC. 

B. ALL VOLTAGES ARE DC AND POSITIVE WITH 

RESPECT TO THE CHASSIS UNLESS OTHERWISE 

SPECIFIED. 

7 ALL READINGS TAKEN WITH A VTVM 

8. CHANNEL SELECTOR SET TO UHF, 
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VHF 
TUNER 

WHITE / V101 
BLACK TRACER 6 C B6 

130P +. 8 K 

25SG -.9 

SUP 

• F 

-3.5 PI 

*3.5 K2 
WHITE / 
RED TRACER - 130 

WHITE / 
BLUE TRACER - 24 0 

WHITE - 0.8 

KEY 

VARIES FROM 50 TO MOV DEPENDING UPON THE 

SETTING OF THE HEIGHT CONTROL 

INDICATES GROUND LUGS 

TP TIE POINT 

NC NO CONNECTION. 

NR NOT READABLE 

© John J. Rider 

V102 
6 C El 6 

F • 
125 P I.8K 

125 MR G 

.SUP 

NR K I 1205G 

• 120P 

NR P2 

P135 NC) 

NC 

V103 
6C 66 

1.4 SUP 
128Y7 
V104 

6 AU 6 
V112 

480 K 
480 

12 TP 140 SG s 4 

• F t - - 33Gi 

NC 

6 B 06 / GT 
V109 

I25P 

125 SG 

• SUP 

F • 

170 

185 S 

V106 
1 NR KI2BH7 

V105 
6SN7/GT 

F • 

NR G *se 6.51(2 12001 

42 P2 155 Pi 

6.5 G2 'V 4I3 YI4OKI 

3.6 K2 

NR P2 

• 

+.5 TP 

135 0 

245 

V107 
64 L5 

-3.0 PI 

F • 

NR 

140 K 
TP 
17_Q 

32 F• 

• F 8 Ki 

75 K2 200P2 

6SN7/GT 
V108 

Fig. 41A. Voltage Chart for Chassis C1300D (Run 21 

VOLTAGE READING TAKEN UNDER THE FOLLOWING  
CONDITION  

ANTENNAS DISCONNECTED, AND 

TERMINALS SHORTED. 

2. ALL READINGS TAKEN WITH A VTVIL 

3. BRIGHTNESS CONTROL MAXIMUM. 

4 CONTRAST CONTROL MINIMUM. 

5. AGC CONTROL SET TO hourkturà COUNTER 
CLOCKWISE POSITION. 

6 ALL OTHER CONTROLS SET FOR NORMAL RASTER. 

7. LINE VOLTAGE 117 V 60 'NJ AC 

8. ALL VOLTAGES ARE DC AND POSITIVE WITH 

RESPECT TO THE CHASSIS UNLESS OTHERWISE 

SPECIFIED. 

CHASSIS A1300D, B1300D, C1300D, D1300D, E1300D, E1300D, H1300D, 71300D 

HF 
TUNER 

GREEN 
- 0.E 

BLUE 
240V 
RED 
130 V 

V101 

BLACK 6 CEI6 

+ 6K 

G 

L1011 

V102 
6G66 

F• 

130P +. 8 K I25P 

25SG -.9G 

SUP • SUP 

1.8K 

NR G 

NR K I 120SG 

• 120P 

NR P2 

P135 NC) 

NC 

V103 
6C 66 

240 P 

480 K 

480 TP 

12 TP 

• F 

NC 

• K 

125 P 

125 SG 

• SUP 

F CT • 

170 

185 S 

• MPG 6.5 K2 

1.4 SUP 
I2BY7 
V104 

VII0 
6AX4/GT 

T 44 

140 SG  

- 3301 

NC 

6 B / GT 
V109 

3.6 K2 

NR P2 

• 

+.5 TP 

135 G 

245 

230 P 

V105 
6SN7/GT 

F • 

12001 

55 Pi 

40 K1 

V107 
64 L 5 

- 3.0 PI  

F • 

NR K I 

140K 
TP 
17_Q 

F• 

VII 5 
6 W 6 

t25 Ps 

8 Ki 
3 

7.5 K2 200P2 

6SN7/GT 
V108 

Fig. 42A. Voltage Chart for Chassis C1300D (Run 31 

VARIES FROM 50 TO 16)v DEPENDING UPON THE 

SETTING OF THE HEIGHT CONTROL 

e INDICATES GROUND LUGS 

TP TIE POINT 

NC NO CONNECTION. 

NR NOT READABLE 

S
8
3
1
A
V
d
D
1
1
1
V
H
 

VOLTAGE READING TAKEN UNDER THE FOLLOWING  
CONDiTIONS•  

ANTENNAS DISCONNECTED, AND 

TERMINALS SHORTED. 

2. ALL READINGS TAKEN WITH A VTVW. 

3. BRIGHTNESS CONTROL MAXIMUM. 

4 CONTRAST CONTROL MINIMUM 

5. AGC CONTROL SET TO MAXIMUM COUNTER 

CLOCKWISE POSITION 

6 ALL OTHER CONTROLS SET FOR NORMAL RASTER 

7 LINE VOLTAGE 117 V 60 AC 

8 ALL VOLTAGES ARE DC AND POSITIVE WITH 

RESPECT TO THE CHASSIS UNLESS OTHERWISE 

SPECIFIED 



285 145 

V101 

6C B6 

7 K 

-2.1 G 

TP 401 

145 

• 

V102 

6 6 6 
F • 

140 P 

140 SG 

• SUP 

-0.2 PI LNRKI 120 G 

+0.1 K2 

6 C 4 
V II 4 

6AL 5 
VII 3 

• 
NR P2 

120 P 

• F 

2 K 

6 AU 6 
VI I 2 

NR G 

F(CT) • 

185 P • F(CT ) 

200 SG 

VI 06 

KI 12 BH7 

-18-44 

0-1 

12 SUP 
12BY 7 
V104 

• SUP 
K 

• SUP 7.0 

70- BO 

OV105 
6SN7/GT 

F • 

VI 10 
6 AX4 

NR 

K2 

47 P2 

6.4 G2 

11001 

165 PI 

135K$ 

6 (2 

NR P2 

• 

6 TP 

130 G 

270 S 

255 P 

V107 
6A L5 

-4.0 PI 

• 

VII 5 

NR KI 

F 7 

138 K 

NC 

6W 6 

61306/6 T 

V109 

69N 7/GT 

V108 

KEY 

ON RUNS IAU -2 a 1B-2 ONLY 

PIN V105 -1 PIN V106 

Kr 3 0 3 135 
GI I is -( 18-44) 2 110 

Pi 2 • 70 -180 1 165 

DEPENDS UPON THE 

SETTING OF THE HEIGHT CONTROL. 

• INDICATES GROUND LUGS. 

TP 

NC 

NR 

• 

à 

o 

TIE POINT. 

NO CONNECTION. 

NOT READABLE . 

NC OR READING ON 16 POSITION TUNERS 

VARIES FROM 3 TO 24 V. DEPENDING ON 

SETTING OF CONTRAST CONTROL. 

VARIES FROM O-16 V. DEPENDING ON 

SETTING OF CONTRAST CONTROL. 

FOR VOLTAGES OF VHF TUNER ON VHF 

SEE PAGE 1954 - 40 

ON RUN 1-2 CHASSIS V-I05 IS 

REPLACED BY V-105- I (I2SN 7) 

Fig. 39A. Voltage Chart for Chassis 81300D & F1300D ( Runs 11131 
and H1300D ( Runs 1 & 1-21 

NOTES  

VOLTAGE READING TAKEN UNDER THE FOLLOWING  
CONDITIONS:  

I. ANTENNAS DISCONNECTED , AND 
TERMINALS SHORTED. 

e. BRIGHTNESS CONTROL MAXIMUM 

3. AGC CONTROL SET TO MAXIMUM COUNTER 

CLOCKWISE POSITION. 

4. ALL OTHER CONTROLS SET OR NORMAL RASTER . 

5. LINE VOLTAGE 117 V 60 r\J AC . 

6. ALL VOLTAGES ARE DC AND POSITIVE WITH 

RESPECT TO THE CHASSIS UNLESS OTHERWISE 

SPECIFIED. 

7 ALL READINGS TAKEN WITH A VTVM. 

8. CHANNEL SELECTOR SET TO UHF 

Fig. 40A. Voltage Chart for Chassis C 1300D ( Run 11 

KEY 

VARIES FROM 50 TO 160V DEPENDING UPON THE 
SETTING OF THE HEIGHT CONTROL 

e INDICATES GROUND LUGS 

TP TIE POINT. 

NC NO CONNECTION. 

NR NOT READABLE. 

NOTES 

VOLTAGE READING TAKEN UNDER THE FOLLOWING  
CONDITIONS:  

I ANTENNAS DISCONNECTED , AND 

TERMINALS SHORTED. 

2. ALL READINGS TAKEN WITH A VTVM. 

3. BRIGHTNESS CONTROL MAXIMUM. 

4 CONTRAST CONTROL MI NIMUM . 

5. AGC CONTROL SET TO MAXIMUM COUNTER 
CLOCKWISE POSITION. 

6. ALL OTHER CONTROLS SET FOR NORMAL RASTER. 

7. LINE VOLTAGE 117 V 60 rb AC. 

8 ALL VOLTAGES ARE DC AND POSITIVE WITH 

RESPECT TO THE CHASSIS UNLESS OTHERWISE 
SPECIFIED. 
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Fig. 37A. Voltage Chart for Chassis A1300D & E1300D ( Runs 2, 2-2, Cs 28-2) 
and J1300D, ( Runs TA, 1.48, 1A-2 & 1.48-2) KEY 

ON RUNS ( 2B-2 ) ONLY 

PIN V105-I PIN V106 

K r 3 0 3 135 

GI 1 *—(8-44) 2 110 

P I 2 *70 -180 1 165 

s, DEPENDS UPON THE 

SETTING OF THE HEIGHT CONTROL 

• INDICATES GROUND LUGS 

TP TIE POINT. 

NC NO CONNECTION. 

NR NOT READABLE . 

• NC OR READING ON 16 POSITION 

TUNERS 

A VARIES FROM 3 TO 24 V. DEPENDING ON 

SETTING OF CONTRAST CONTROL. 

S VARIES FROM 0-16 V DEPENDING ON 

SETTING OF CONTRAST CONTROL , 

ON RUN 2-2 CHASSIS V—I05 

IS REPLACED BY V-105-1 ( I2SN 7 ) 

o 

NOTES 

VOLTAGE READING TAKEN UNDER THE FOLLOWING  
CONDITIONS:  

I. ANTENNAS DISCONNECTED, AND 

TERMINALS SHORTED. 

2. BRIGHTNESS CONTROL MAXIMUM 

3. AGC CONTROL SET TO MAXIMUM COUNTER 

CLOCKWISE POSITION. 

4. ALL OTHER CONTROLS SET FOR NORMAL RASTER . 

5. LINE VOLTAGE 117 V 60 '‘.J AC . 

6 ALL VOLTAGES ARE DC AND POSITIVE WITH 

RESPECT TO THE CHASSIS UNLESS OTHERWISE 

SPEC IFIED. 

7 ALL READINGS TAKEN WITH A VTVM. 

o 

KEY 

ON RUNS IA8-2 818 -2 ONLY 

PIN V105- I PIN VI06-

K, 3 0 3 135 

GI I * —(18 -44) 2 110 

Pi 2 * 70 -180 1 165 

* DEPENDS UPON THE 
SETTING OF THE HEIGHT CONTROL. 

• INDICATES GROUND LUGS 

TP TIE POINT 

NC NO CONNECTION. 

NR NOT READABLE. 

L VARIES FROM 3 TO 34 V DEPENDING ON 

SETTING OF CONTRAST CONTROL 

$ VARIES FROM 0-16 V DEPENDING ON 

SETTING OF CONTRAST CONTROL 

FOR VOLTAGES OF VHF TUNER ON VHF 

SEE PAGE 1954-40. 

CHASSIS A1300D, B1300D C1300D D1300D, E1300D, F1300D, H1300D, J1300D 

Fig. 38A. Voltage Chart for Chassis 81300D & F1300D ( Runs 2 is 2-21 
and H1300D ( Runs IA, TAB, 1A-2, TAB-2, 2, 2-2 6, 2B-21 

NOTES  

VOLTAGE READING TAKEN UNDER THE FOLLOWING  

CONDITIONS.  

I ANTENNAS DISCONNECTED , AND 

TERMINALS SHORTED. 

2 BRIGHTNESS CONTROL MAXIMUM. 

3 AGC CONTROL SET TO MAXIMUM COUNTER 

CLOCKWISE POSITION. 

4 ALL OTHER CONTROLS SET OR NORMAL RASTER . 

5. LINE VOLTAGE 117 V 60 (1J AC . 

6. ALL VOLTAGES ARE DC AND POSITIVE WITH 

RESPECT TO THE CHASSIS UNLESS OTHERWISE 

SPECIFIED. 

7 ALL READINGS TAKEN WITH A VTVM . 

B. CHANNEL SELECTOR SET TO UHF. 

o 
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TP-40I 

TP402 

V301 
614 

TP401 

El. 331. Alierameat Adj4•1••••• 
for 111433 UHF Tower 
trif* Ca«ode AmpMI« 

VERONA WNW 

PM. 144. 1/1114 WO Two. Oriw 11«lbraNa SFrImRom 

FM. 314. Migamot Adjestabeets 
M. 111444 WO Tow. 

L 403 wità Gneede Amplifier 

ADJUSTMENT 

•11,11.111-1 

L403 

IT.• 

V401 
613E7 

L404 

C410 

C406 
HEATER 

408 
B+ 

UHF ANT 
TERMINAL 

CO-AX LEAD TO 
UHF/ VHF SWITCH 

FM. MIL 151811 UHF Teo« Dave iletleteha Sfrielles 

SERVICE PARTS LIST FOR UHF TUNER VERNIER DRIVE MECHANISM 
The items in the following parts list «áre identified in Fig. 35A, except items 11 gi 12 shown in Fig. 34A, by means of 
the item numbers. WHEN ORDERING REPLACEMENT PARTS ORDER BY PART NUMBER ONLY. 

ITEM DESCRIPTION PART NO. ITEM DESCRIPTION PART NO. 

1 Collar 77A615 7 Screw, set; 6-32 x 1" bristol 3A1803 
2 Dial shaft & pulley assembly 28B154 8 Spring, drive string tension 75A163 
3 E ring 76A1075 9 Stop, pulley 67A2225 
4 Pin, stop 74A586 10 Washer, spring 4À1557 
5 Pulley and idler assembly 28B149 11 Spring, drive string tension 75A173 
6 Pulley, idler 28A139 12 Pulley, idler 28A021 

Fig. 35A. Drive Mechanism Exploded View 

145 

WHITE-2.1 

285 

V101 V102 V103 

6 CB 6 6 C B 6 6 C B 6 
Fe F F • 

1400 K P 2.0K 

40S6 -2.26 à i40S6 

SUP SUP 

WHITE / 
RED TRACER 140 

WHITE/ 
BLUE TRACER 265 

5.2 K 

664 

VII 4 

o KI 

e -18G-I 44 
70-180 

V106 

12 BH 7 

OV 105 
6SN7/GT 

F • 

• SUP 7.0 K2 11061 

I.2SUP 
I2BY 7 

6AL 5 F VI04 
VII 3 6AU 6 

VI 12 

270 P 

560 K 

560 TP 

165 TP 

• F 

V110 

6AX 4 
NR 

61306/ GT 

VI 09 

165 SG  

- 1061 

NC 

VI 07 

6AL 5 
-4.0 PI 

VII 5 
6W 6 

- 8.661 165 PI 

• F 

9.2 K2 

9.21(1 

210 P2 

6SN 7/ GT 

V108 

NOTES  

VOLTAGE READING TAKEN UNDER THE FOLLOWING  
CONDITIONS:  

I. ANTENNAS DISCONNECTED, AND 
TERMINALS SHORTED. 

2. BRIGHTNESS CONTROL MAXIMUM 

3. AGC CONTROL SET TO MAXIMUM COUNTER 

CLOCKWISE POSITION. 

4-ALL OTHER CONTROLS SET FOR NORMAL RASTER 

5. LINE VOLTAGE 117 V 60 rt., AC. 

6 ALL VOLTAGES ARE DC AND POSITIVE WITH 

RESPECT TO THE CHASSIS UNLESS OTHERWISE 

SPECIFIED. 

7 ALL READINGS TAKEN WITH A VTVM. 

KEY 

ON RUN IAB-2 & 19-2 CHASSIS ONLY 

PIN V105-1 PIN V106 

K. 3 0 3 135 
GI 1 *118 -44) 2 110 
PI 2 * 70-180 1 165 

* DEPENDS UPON THE 
SETTING OF THE HEIGHT CONTROL. 

e INDICATES GROUND LUGS. 

TP TIE POINT 

NC NO CONNECTION. 

NR NOT READABLE. 

A VARIES FROM 3 TO 34 V. DEPENDING ON 

SETTING OF CONTRAST CONTROL 

S VARIES FROM 0-16 V DEPENDING ON 

SETTING OF CONTRAST CONTROL 

O ON RUN 1-2 CHASSIS V - 105 IS 

REPLACED BY V-105-1 ( I2SN7) 
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Fig. 36A. Voltage Chart for Chassis A1300D, MOOD El J13000 ( Runs 1, 1-2, 18, 6 18-2/ 
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CHASSIS A1300D, B1300D, C1300D, D1300D, E1300D, F1300D, H1300D, J1300D 

IO 

BAND PASS ALIGNMENT OF 1C1717 TV TUNERS 

CAUTION: Band pass al ignment is careful lv made at the factory. Attempt this alignment only 

with proper equipment and set-up. The tube shields and the bottom cover for the tuner must be in 

place. The oscillator adjustment given on page 19511-29 must be completed before the band pass 

al ignmerit is started. 

1. Complete the set-up procedure given on page 1954-29. 

2. Connect the leads from the sweep and marker generators to the tuner antenna terminals. 

3. Turn the channel selector to channel 13. Adjust the generators to the correct frequencies for channel 13 as shown 

in the •chart on page 1954-25. 

4. Adjust L-3 (channel 13 rf plate), and L-6 (channel 13 mixer grid) adjusting screws (see Fig. 29B) for a band 
pass characteristic containing both carriers with steep sides and maximum gain. 

If the factory adjustment of the incremental loops and coils has not been disturbed, alignment on the rf plate, rf grid, 
and mixer grid should be complete after the completion of step 4 unless extensive repairs have been made on the tuner. 
Check the other channels for a similar band pass characteristic as shown in Fig. 30A. If they have the correct 
characteristics further alignment is not necessary. If they do not, repeat step 4 and adjust L-2 by spreading or com-

pressing the turns of the coil before continuing with steps 5 and 6. 

5. Adjust the coils of the rf plate, rf grid, and mixer grid for channels 12 through 7 starting with channel 12. Adjust 
the signal generators for each channel to the frequencies given in the chart on page 1954-25. Pushing the half 
turn coil loops towards the center of the switch so that they are closer to the switch wafer will increase the fre-
quency while pulling them out and away from the switch wafer will decrease the frequency. Adjust for a band pass 
characteristic containing both carriers with steep sides and maximum gain. 

6. Adjust the coils of the rf plate, rf grid, and mixer grid for channels 6 through 2 starting with channel 6. Adjust the 
signal generators for each channel to the frequencies given in the chart on page 1954-25. Spreading the turns of 

the coils will increase the frequency while squeezing the turns together will decrease the frequency. Adjust for a 
band pass characteristic containing both carriers with steep sides and maximum gain. A tuning wand may be used 

to determine what change is necessary. 

PICTURE SOUND 
CARRIER \ 'CARRIER 

CHANNEL 
2 

12 13 

Fig. 30A. Typical Channel Response Curves for TV Tuners 

ALIGNMENT OF THE 1E1660 AND 1E1855 UHF TUNERS 

These tuners have been carefully aligned at the factory by personnel using precision equipment. Minor adjustments 
of the tuner may be necessary after making tube or part replacement. When replacing tubes in a tuner use the same 
tube type as the original tube which was removed. It is advisable to try several tubes and select the one that gives the 
best performance. Realignment of the tuner will probably not be required if a selected tube is used for replacement. 
For those service engineers who are properly equipped as specified, the following alignment procedure is included. 
DO NOT ATTEMPT THIS PROCEDURE UNTIL THE TV RECEIVER IS KNOWN TO BE FUNCTIONING PROPERLY 
AND THE I- F ALIGNMENT IS CORRECT. 

THE HALLICRAFTERS SERVICE DEPARTMENT PROVIDES A TUNER EXCHANGE SERVICE FOR A NOMINAL FEE, 
THE SERVICE TECHNICIAN IS URGED TO AVAIL HIMSELF OF THAT SERVICE RATHER THAN TO ATTEMPT 
FIELD ALIGNMENT OF THESE TUNERS. 

OSCILLATOR ALIGNMENT 

Step 
Signal 

Generator 
Connection 

Frequency Output Connection I Adjust Comments 

1 

2 

Through circuit 
of Fig. 31A to 
junction of L304 
& L305 ( 1E1660) 
or diode clip 
nearest oscil-
ator section 
(1E1885) 

Through circuit 
of Fig. 31A to 
junction of L304 

& L305 ( 1E1660) 
or diode clip 
nearest oscil-
lator section 
(1E1855) 

945.0 mc. 
Or 

475.5 mc. 
(2nd. 

harmonic) 
or 

236.25 mc. 
(4th 

harmonic) 

Detector network of Fig 

31B to T.P. 401 on 
Cascode amplifier. 

Output of detector to 
Vertical Input of Score. 

504.0 mc. 
or 

252.0 mc. 
(2nd. 

harmonic) 
Or 

126.0 mc. 
(4th 

harmonic) 

C-309 
(or zero 
beat on 
scope, 
signal 
tracer, or 
hi gain 
audio 
amp. 

With VHF/UHF switch in UHF position set 
UHF Tuner rotor to full clockwise position 
(maximum freq.). Use a long screwdriver 
through hole in Tuner cradle. 

Use only sufficient output from Signal 
Generator to give zero beat. Large Signal 
Generator output may cause UHF oscil-
lator to "pull" and mixer crystal to burn 
out. 

Detector network of Fig. 
31B to T.P. 401 on 
Cascode amplifier. 
Output of detector to 
Vertical Input of 
Scope. 

o  

100 TO 800 MMF 

TO 
SIGNAL 

GENERATOR 

o  

I(  o 

TO 
UHF 

TUNER 

o 
92d2A2-2 

Fig. 3M. Sweep Generator Coupling 

See 
comments. 

With VHF/UHF switch in UHF position set 
UHF Tuner rotor to full counterclockwise 
position (minimum freq.) 

1E1660 

Zero beat must occur at 504.0 mc. 3 MC. 
If it does not, repeat step 1 with new 6J6 
tube. 

1E1855 

Adjust C305 for zero beat at 504.0 mc. Re-
peat steps 1 and 2 until satisfactory. 

After completing alignment, replace 
crystal shield. 

800 MMF 

0--I 

TO 

TEST 

POINT 

CASCODE 

AMPLIFIER 

o 

IN34 

92(32203 

10K 

TO 
100K  

SCOPE 

VERTICAL 

INPUT 

Fig.31 B. Detector Circuit 
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BAND-PASS ALIGNMENT FOR 16 POSITION VHF TUNERS 1E1483, 1E1670, & 1E1718 

DO NOT ATTEMPT THIS ALIGNMENT UNTIL THE I- F ALIGNMENT OF THE RECEIVER HAS BEEN CHECKED AND IS KNOWN 

TO BE CORRECT. THE OSCI LLATOR ADJUSTMENT PROCEDURE GIVEN ON PAGE I 9 5 4 - 2 6 MUST ALSO BE COMPLETED 

BEFORE STARTING THIS ALIGNMENT. 

Connect the balanced sweep output from a signal generator to the VHF tuner antenna terminals through the 300 
ohm pad shown in Fig. 26A. Set the sweep generator for 20 MC or maximum sweep. 

Connect the negative side of the 11 volt bias supply through a 1000 ohm resistor to terminal 8 of the VHF tuner. 
Connect the positive side of the bias supply to the chassis. 

Connect the oscilloscope and band-pass detector circuit shown in Fig. 18A to Test Point TP-2 shown in Fig. 27B. 

Set the VHF tuner channel selector to channel 13. 

Loosely couple the high side of the marker generator to the band-pass detector circuit by clipping the lead over 
the germanium diode in the detector circuit. Connect the ground side of the generator to the chassis of the 
VHF tuner. 

ALIGNMENT FOR 1C1717 12 POSITION VHF CASCODE TUNERS 

These tuners have been carefully aligned at the factory by personnel using precision equipment. Minor alignment 
adjustments of the tuner may be necessary after making tube or part replacements. When replacing tubes in a tuner 
use the same tube type as the original tube which was removed from the tuner and also try several different tubes and 
select the one which gives best performance. Realignment of the tuner probably will not be required if a selected tube 
is used for replacement. Use of an alternate tube may require a complete realignment of the TV tuner. For those 
service engineers who are properly equipped as specified, the following alignment procedure is included. Balance of 
TV receiver must be functioning properly before aligning tuner. 

EQUIPMENT REQUIRED FOR TV TUNER ALIGNMENT 

1. Sweep generator  
2. Marker Generator 

3. Oscilloscope   
4. Bias Source 
5. Isolation Transformer 

RCA type WR-59B or equiv. 
RCA type WR-39C Television 
Calibrator or equivalent. 
RCA type WO- 56A or equiv. 
1.5 volt battery. 
150 watt rating or higher 

SET-UP PROCEDURE FOR TUNER ALIGNMENT 
Set the sweep generator for channel 13 and turn the VHF tuner channel selector to channel 13. 1. 

2. 
Adjust L-2 (channel 13 r-f grid), L-3 (channel 13 r-f plate), and L-6 ( channel 13 mixer grid) adjusting screws 
(see Fig. 27B) for a band pass characteristic containing both carriers with steep sides and maximum gain. See 
curves shown on page 1953-26. The r-f grid adjustment 4,-2) must be adjusted for maximum mid-band gain 
regardless of the shape of the skirts. The slope and position of the skirts are primarily controlled by the r-f 
plate adjustment (L-3) while the mixer grid adjustment (L-6) controls the slope of the flat topped portion of the 
curve. Always adjust to place the picture carrier marker on a peak of the curve. 

If the factory adjustment of the incremental loops and coils has not been disturbed, alignment of the r-f plate, r- f grid 
and mixer grid should be complete after the completion of step 7, unless extensive repairs have been made on the 

tuner. Check the other channels for a similar band-pass characteristic as shown in Fig. 27A. If they have the correct 
characteristics further alignment is not necessary. If they do not, proceed with the following steps. 

8. Adjust the coils of the r-f plate, r-f grid and mixer grid for channels 12 through 7 starting with channel 12. 
Adjust the signal generators for each channel to the frequencies given in the chart on page 1954-25. Pushing 
the half turn incremental loops toward the center of the switch so that they are closer to the switch wafer will 
increase the frequency while pulling them out and away from the switch wafer will decrease the frequency. 
Always adjust the r-f grid coils for maximum mid--band gain and the r-f plate and mixer grid coil loops as out-
lined in step 7. 

9. Adjust the coils of the r-f plate, r-t grid and mixer grid for channels 6 through 2 starting with channel 6. Adjust 
the signal generators for each channel to the frequencies given in the chart on page 1954-25. Spreading the 
turns of the coils will increase the frequency while squeezing the turns together will decrease the frequency. 
Always adjust the r-f grid coils for maximum mid-band gain and the r-f plate and mber grid coil loops as out-
lined in step 7. 

10. Repeat step 7 as final adjustment for channel 13. 

6 

7 

8 

9 

10 

925179..-1 

Fig 28A. Numbering of Tuner Terminals 
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Fig. 288. Channel Selector Switch Positions 

Fig. 29A• Numbering of Tuner Terminals 

Check to be sure that the tube shields and the bottom cover for the tuner are in place. 

Connect all test equipment and the television chassis to a common ground. Be sure to use an isolation trans-
former for the receiver chassis. Allow at least a 5 minute warm-up period for the receiver chassis. 

3. Connect the negative terminal of a 1.5 volt bias source through a 1.000 ohm resistor to terminal 8 of the TV tuner. 
See Fig. 29A for terminal numbering. Connect the positive side of the bias source to any convenient ground 
point on the chassis. 

4. Connect the hot lead from the oscilloscope through a 10,000 ohm carbon resistor to test point T.P.-1. See figure 
29B. Connect the ground lead from the oscilloscope to any convenient ground point on the TV tuner chassis. Set 
the scope sweep oscillator to roughly 120 cycles. 

OSCILLATOR ADJUSTMENT 

1. Turn the channel selector to channel 13 

2. Set the marker generator to 257 mc. and connect generator leads to the antenna terminals. 

3. Rotate the fine tuning control until a zero beat is indicated on the scope. When the fine tuning control is rotated 
a band will appear across the face of the scope. As the point of zero beat is approached this band will increase 
in amplitude and then decrease sharply until a minimum is reached which is the point of zero beat. If the fine 
tuning control is rotated farther in the same direction the amplitude of the band will increase sharply and then 
decrease. The point of zero beat should fall in the approximate center of the range over which the fine tuning 

- control may be rotated. If it does not, set the fine tuning control at the approximate center of its range and adjust 
L-7 (Channel 13 Oscillator Adjustment) for the zero beat. Do not disturb the setting of the fine tuning control after 
this adjustment. 

4. Set the channel selector to channel 6. 

5. Set the marker generator to 129 mc. 

6. Adjust L-8 (Channel 6 Oscillator Adjustment) for the zero beat indication on the scope. 

NOTE: Adjustment of the channel 13 and channel 6 oscillator coils automatically brings all other channel into adjust-
ment. The adjustment screws cover their entire electrical range within eight full revolutions counterclockwise 
from the tight position. Any further rotation of these screws may cause them to fall out. Counterclockwise 
rotation of the screws will decrease the oscillator frequency. Best results will be obtained if a non-metallic 
screwdriver is used. 
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Fig. 298. 1C1717 Cascode TV Tuner Alignment Adjustments 
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CHASSIS A1300D, B1300D C1300D, D1300D, E1300D, F1300D H1300D J1300D 

ALIGNMENT FOR 1E1483, 1E1670, & 1E1718 VHF 16 POSITION 

CASCODE TUNERS 

These tuners have been carefully aligned at the factory by personnel using precision equipment. Minor adjustments 
of the tuner may be necessary after making tube or part replacements. When replacing tubes in a tuner use the same 
tube type as the original tube which was removed from the tuner and also try several different tubes a.id select the one 
which gives best performance. Realignment of the tuner probably will not be required if a selected tube is used for 
replacement. For those service engineers who are properly equipped as specified, the following alignment procedure 
is included. DO NOT ATTEMPT TUNER ALIGNMENT UNTIL THE TV RECEIVER IS KNOWN TO BE FUNCTIONING 

PROPERLY AND THE I-F ALIGNMENT OF THE RECEIVER IS CORRECT. 

EQUIPMENT REQUIRED FOR VHF TUNER ALIGNMENT 

Sweep Generator 
Marker Generator 
Oscilloscope 
Bias Source 
Detector Circuit 
Isolation Transformer 

RCA type WR-59B or equiv. 
RCA type WR-39C or equiv. 
RCA type WO-56A or equiv. 
11 volt battery or equiv. 
See Fig. 18A. 
150 watt rating or higher 

OSCILLATOR ADJUSTMENT FOR 16 POSITION TUNERS 

Connect the balanced sweep output from a signal generator to the VHF tuner antenna terminals through the 300 
ohm pad shown in Fig. 26A. Set sweep generator for 20 MC or maximum sweep. 

Connect the negative side of 11 volt bias supply through a 1000 ohm resistor to terminal 8 of the VHF tuner. 
Connect the positive side of the bias supply to the chassis. 

Connect the oscilloscope and band-pass detector circuit shown in Fig. 18A to Test Point TP-2 shown in Fig. 27B. 

TO 300 OHM 

BALANCED OUTPUT 
FROM SIGNAL GENERATOR 

47 47 

220 

•  

220 

•Hit 

47 47 

TO TUNER 
ANTENNA 
TERMINALS 

92A2014 

Fig. 26A. Sweep Generator 300 Ohm Pad 

Set the VHF tuner channel selector to channel 13. 

Loosely couple the high side of the marker generator to the antenna input terminals by clipping the lead over 
the insulation ùf tint sweep generator lead. Connect the ground side nf the generator to the chassis of the VHF 
tuner. Set the marker generator to the channel 13 picture carrier frequency of 211.25 MC. 

Carefully note the position of the marker pip on the response curve. Use a grease pencil if necessary to mark 

the position on the face of the cathode ray tube. 

Loosely couple the high side of the marker generator to the band-pass detector circuit by clipping the lead over 
the germanium diode in the detector circuit. Connect the ground side of the generator to the chassis of the VHF 
tuner. Set the marker generator to 45.75 MC. 

Rotate the fine tuning control of the VHF tuner until the 45.75 MC marker is in the same spot as the marker in 
steps 5 and 6. If this cannot be accomplished by adjustment of the fine tuning control, adjust the channel 13 
oscillator adjustment (L-7) to position the 45.75 MC marker. DO NOT DISTURB THE SETTING OF THE FINE 

TUNING CONTROL AFTER THIS ADJUSTMENT. 

9. Switch the VHF tuner channel selector and sweep generator to channel 12. 

10. Repeat steps 5 and 6 except use the picture carrier frequency for channel 12 (205.25 MC) in step 5. 

11. Repeat step 7 using the same marker frequency of 45.75 MC. 

12. Adjust the incremental oscillator coil for the channel until the 45.75 MC marker pip is in the same position on 

the curve as the marker pip for the picture carrier was in step 10. 

13. Repeat steps 9, 5, 6, 7 and 12 for channels 11, 10, 9, 8 and 7 in that order. In each case switch the channel 
selector and sweep generator to the channel being aligned. The marker generator frequency for step 5 will 
be the picture carrier frequency for the channel being aligned. See the chart on page 1954-25 for the picture 

carrier frequency of each channel: 

14. Switch the channel selector and sweep generator to channel 6 and repeat steps 5 and 6 except use the picture 
carrier frequency for channel 6 (83.25 MC) in step 5. 

15. Repeat step 7 using the same marker frequency of 45.75 MC. 

16. Adjust the channel 6 oscillator adjustment until the 45.75 MC marker pip is in the same position on the curve 
as the marker pip in step 14. See Fig. 27B. 

17. Repeat step 9, 5, 6, 7 and 12 for channels 5, 4, 3 and 2 in that order. In each case switch the channel selector 
and sweep generator to the channel being aligned. The marker generator frequency for step 10 will be the 
picture carrier frequency for the channel being aligned. See the chart on page 1954-25 for the picture carrier 

frequency of each channel. 

NOTE: If two marker generators are available the alignment can be greatly simplified by using one generator for 
the picture carrier marker and the other for the 45.75 MC marker. Both generators are connected to the 
receiver at all times as directed in the above instructions. The use of two generators will produce two pips 
on the pattern. The adjustments outlined above will make these two pips coincide on the oscilloscope pattern. 
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Fig. 27A. 16 Position VHF Tuner Typical Channel Response Curves 
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Fig. 278. Alignment Adjustments for 1E1483, 1E1670, or 1E1718 Tuners 
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ALIGNMENT OF 1E1846 & 1B1969 CASCODE VHF TUNERS 

SET-UP PROCEDURE FOR TUNER ALIGNMENT 

1. Set the channel selector switch to channel 13. 

2. Connect the oscilloscope through a 10,000 ohm carbon resistor to the test point on the top of the tuner chassis. 

3. Connect the negative side of the bias source through a 1000 ohm isolation resistor to the terminal where the AGC 
(green wire) lead from the tuner is connected. Connect the positive side of the bias source to the receiver chassis. 

4. Set the fine tuning control at the approximate midpoint of its tuning range. 

5. Connect the sweep generator to the antenna terminals through the balanced pad shown in Fig. 19B and adjust the 
output to sweep channel 13. 

6. Couple the output from the marker generator to the antenna circuit by connecting the hot lead from the generator 
to the junction of the four 220 ohm resistors of the pad shown in Fig. 19B. Connect the ground lead to the r-f tube 
shield in the VHF tuner. Use the minimum amount of signal from the marker generator required to give a good 
marker or pip on the oscilloscope pattern. 

NORMAL ANTENNA AND R-F CIRCUIT ADJUSTMENT 

1. Complete the set-up procedure. 

2. Adjust C-3, C-5, and C-10 for a flat-top response curve and maximum gain. 

3. Check the position of the markers on all channels. They should fall in place automatically. Correct marker fre-
quencies for each channel are given in the Picture Carrier and Sound Carrier columns of the chart on page 
1954-25. The response curves in Fig. 20A are ideal curves and the adjustments should be made to approach these 
curves as nearly as possible. 

4. If the proper response curves can not be obtained repeat steps 1, 2, and 3 with a different set of selected tubes in 
the tuner. 

COMPLETE ANTENNA AND R-F CIRCUIT ADJUSTMENT 

If the "Normal" adjustment described above does not give the desired response curves a complete realignment of the 
tuner will be required. Before this alignment can be completed it will be necessary to remove the tuner from the 
chassis without disconnecting the electrical connections to the tuner. It may be necessary to insert extention leads on 
the red, blue, black, and green wires from the tuner. Do not disturb the shielded output cable or attempt to insert an 

extention in this cable. The side shield plate must also be removed from the tuner in order to get at the internal 
adjustments. 

To prevent the possibility of the tuner circuits in the antenna input circuit from effecting the response curves obtained 
in the steps 1-10 a 330 ohm, watt resistor may be connected across L-2 while making these adjustments. However, 
this will introduce loss and the output of the signal generators or the gain of the oscilloscope used may not be high 
enough to obtain a useable oscilloscope indication. With this resistor in place the valleys of the response curves will 
appear deeper and the band width will be wider than shown in the tuner response curves. 

1. Set the channel selector switch to channel 5. 

2. Connect the oscilloscope through a 10,000 ohm carbon resistor to the test point on the top of the tuner chassis. 

3. Complete steps 3 and 4 as given under SET-UP PROCEDURE. 

4. Connect the sweep generator as given in step 5 of the SET-UP PROCEDURE and adjust the output to sweep 
channel 5. 

5. Connect the marker generator as given in step 6 of the SET-UP PROCEDURE and adjust the output for channel 5 
sound and picture carrier frequencies. See chart on page 1954-25. 

ALIGNMENT OF 1E1846 & 1B1969 CASCODE VHF TUNERS 

COMPLETE ANTENNA AND R-F CIRCUIT ADJUSTMENT (Cont.) 

6. Adjust C-22 (wire gimmick) to change the bandwidth over a narrow range. Push the free end of C-22 towards the 
contact terminals to increase the band width or pull it away to decrease band width. CAUTION -- THIS GIMMICK 
MUST NOT TOUCH THE CHASSIS OF THE TUNER OR THE SIDE SHIELD PLATE. IF IT DOES, R-6 WILL BE 
BURNED OUT. 

7. Switch the channel selector and the test equipment to channel 13. 

8. Adjust L-7 to control the tilt of the response curve and Capacitors C-8 and C-9 for the desired bandwidth. To 
reduce the picture carrier side of the response curve it is necessary to increase the inductance of L-7 by spread-
ing or unwinding the turns. To increase the amplitude of the picture carrier side of the response curve it is 
necessary to decrease the inductance of L-7 by compressing or winding up the turns. Capacitors C-8 and C-9 are 
fixed disc ceramic units and they themselves are not adjustable. However, the physical distance between these 
two capacitors will effect band width on the higher channels. Moving the two capacitors together will narrow the 
band width while moving them apart will widen the band width. 

9. Adjust C-5 and C-10 for a flat-top response curve and maximum gain. 

10. Repeat steps 1 through 9. 

11. Check channels 7 to 13 for the depth of the valley in the center of the response curve and adjust L-8 for optimum 

results on these channels. Decreasing the inductance of L-8 by spreading the turns will decrease the depth 
of the valley. 

12. Remove the 330 ohm resistor if it has been used for the previous steps. 

13. Set channel selector and test equipment to channel 13. 

14. Adjust C-3 for maximum gain and a flat top response curve. 

15. Disconnect all alignment equipment and replace the shield on the side of the tuner and air check the receiver on all 
active channels. 

16. Remount the tuner in the chassis and check the alignment of the tuned circuits in the output circuit of the tuner 
and the grid circuit of the first i-f amplifier stage. Instructions for this alignment are given under the i-f align-
ment procedure. 

OSCILLATOR CIRCUIT ADJUSTMENT 

1. Set the fine tuning control at the approximate midpoint of its tuning range. 

2. Place a non-metallic screwdriver through the openings provided in the front of the chassis and tuher assembly and 
adjust the oscillator coil slug for each active VHF channel to give the best possible picture. 

NOTE -- If the slug in the oscillator coil does not have enough range on any channel, place the slug in the approximate 
center of its range and adjust C-17 for the best possible picture. It will then be necessary to adjust all of the oscil-
lator coils as directed in steps 1 and 2. When replacing 6J6 tubes, C-17 may be adjusted for the best possible picture 
on any one active channel and thereby eliminate the necessity of adjusting each individual oscillator core. 

e 
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CHASSIS A1300D, B1300D, C1300D, D1300D, E1300D, F1300D, H130013, J1300D 

ALIGNMENT FOR THE 1E1852 TV TUNER 

OSCILLATOR CIRCUIT ADJUSTMENT 
1. Set the fine tuning control at the approximate midpoint of its tuning range. 

2. Place a non-metallic screwdriver through the openings provided in the, front of the chassis and the tuner assembly 
and adjust the oscillator coil slug for each active VHF channel to give best possible picture. 

NOTE- Adjustment of the oscillator slugs may be accomplished on some models while the chassis is in the cabinet by 
removing the front knob escutcheon. An access hole for this adjustment is provided in the cabinets with removable 

front safety glass, but not in the knob escutcheons. 

40 to 54 MC TRAP - The antenna input circuit of the VHF tuner contains a trap that may be adjusted to attenuate or 
eliminate interference within the range of 40 to 54 MC. If interferpnce is encountered adjust C-23 on the top of the 
VHF tuner for minimum picture interference. Improper adjustment of this trap may affect the frequency response of 

channel 2 Care must be exercised that this does not happen. 
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Fig. 20A. Typical Response Curves for VHF Channels 

92c...21 

SERVICING AND ALIGNING THE 1E1846 & 

1B1969 VHF CASCODE TUNERS 
NO ATTEMPT TO REALIGN THE TUNER SHOULD BE MADE UNTIL THE BALANCE OF THE TV RECEIVER IS KNOWN TO BE 

IN PROPER OPERATING CONDITIONS AND IS PROPERLY ALIGNED. 

This tuner was carefully aligned at the factory and should not require complete realignment under normal operating 
conditions. When replacing tubes it is of utmost importance that several different tubes are tried and the one giving 
the best performance selected for use. The use of selected tubes will, in the majority of cases, eliminate the necessity 
of tuner alignment when tubes are replaced. When replacing tubes use the same type as those found in the tuner. 
When selecting tubes tune the receiver to the highest active channel as slight differences in the tube will show up more 

clearly on the high channels. 

When the oscillator tube has been replaced it may be necessary to adjust the individual oscillator coil slugs even 
though a selected tube has been used. However, before adjusting the individual oscillator coil slugs try adjusting C-17 
for the desired results. This capacitor is in parallel with the fine tuning càpacitor and determines the tuning range 
of the fine tuning capacitor. If C-17 is adjusted to obtain the desired picture on one active channel, all other active 

channels should automatically give proper reception. 

Whenever it is necessary to replace components within the tuner the following precautions must be observed to prevent 
the necessity of tuner realignment after the service work has been completed. The physical location of all components 
and wires must not be changed. If a new component is installed it must have the same lead length as the old part and 
be placed in the same location. The position and settings of the various air core coils must not be changed. Note that 
the series coil ( L-6) in the r-f plate/cathode circuit requires special test equipment for adjustment and, every pre-

caution should be used to prevent disturbing the setting of this coil. 

In order to adjust L-6 a grid dip oscillator capable of tuning from 230 to 235 MC will be required. This coil must be 
resonated at a frequency between 230 and 235 MC in order to provide increased gain on the higher VHF channels. It is 
resonated by the plate to ground capacitance of the first triode section and the cathode to ground capacitance of the 
second triode section. With the plate voltage (blue wire) removed and the heater voltage applied to the cascode ampli-
fier the turns of L-6 may be compressed or expanded until it resonates at a frequency between 230 and 235 MC. This 
adjustment may be made at any time and will require a grid dip oscillator as an indicator. 

If the service work on the tuner is confined to components in the oscillator/mixer stage it is necessary to align only 
the oscillator/mixer stage. It will not be necessary to adjust C-3 in the grid circuit of the first triode section of the 
cascode amplifier. In the great majority of cases, if care is used when servicing the tuner, it will only be necessary 
to adjust C-5, C-10 & C-17 after working on the oscillator/mixer section. 

Similarly, if the service work has been done in the first triode section of the cascode amplifier an adjustment of C-3 
only should restore the tuner to normal provided L-6 has been adjusted as outlined above. 

EQUIPMENT REQUIRED FOR TUNER ALIGNMENT 

L9 

VHF Sweep Generator- - 
VHF Marker Generator - 
Oscilloscope   
Bias Source 
Input Pad   

0 

o 

0 

- - RCA type WR-59B or equiv. 
- - RCA type WR-39C or equiv. 

RCA type WO-56A or equiv. 
3 volt battery or equiv. 
See Fig. 19B. 
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Fig. 24A. Alignment Adjustments for 1E1846 & 1B1969 VHF Tuner 
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ALIGNMENT OF THE CASCODE I-F AMPLIFIER IN UHF/VHF CHASSIS 

NO ATTEMPT SHOULD BE MADE TO PERFORM THE FOLLOWING PROCEDURE UNTIL THE BALANCE OF THE 
TV RECEIVER IS KNOWN TO BE IN PROPER OPERATING CONDITION AND THE REGULAR I-F ALIGNMENT HAS 
BEEN COMPLETED. (See Fig. 33A or 33B for location of adjustments and Fig. 18B for response curve.) 

EQUIPMENT REQUIRED 

Sweep Generator RCA type WR-59B or equiv. 
Marker Generator RCA type WR-39C or equiv. 
Oscilloscope RCA type WO-56A or equiv. 
Detector Circuit  Shown 12 Fig. 18A. 
Isolation Transformer 150 watt rating or higher. 

PROCEDURE 

Set the UHF/VHF switch to UHF position. Select an inactive 
channel between 35 and 45. 

Connect all test equipment and the television chassis to a 
common ground. Be sure to use an isolation transformer 
for the receiver chassis. Allow at least a 5 minute warm-up 
in this position. 

Connect the hot lead of the sweep generator to pin 7 of V-401 (Cascade I-F amplifier). Set the generator to 
sweep from 40 to 48 mcs. 

IMO 

92C2009 

Fig. 18A. Detector Circuit for Cascode 
I-F Alignment 

Connect the oscilloscope to the plate circuit of V-101 through the detector circuit of Fig. 18A. 

Loosely couple the hot lead of the marker generator to the hot side of the sweep generator through a 22 mmf. 
capacitor. This coupling may also be accomplished by clipping the hot lead from the marker generator over the 
crystal diode in the detector circuit in Fig. 18A. 

. Adjust L-403 to place the 45.75 marker on one peak of the response curve on the oscilloscope. Note the position 
of the 42.75 marker. 

. Adjust L-405 by compressing or spreading its turns to equalize the two peaks on the response curve on the scope. 

2 db VALLEY 
MAX 

10% 

45.75 MC 42.25 MC 

Fig. 188. Response Curve for Cascode 
I-F Alignment 

ALIGNMENT FOR THE 1E1852 TV TUNER 
The tuner was carefully aligned at the factory and should not require complete realignment under normal operating 
conditions. A slight readjustment of the individual oscillator slugs may be required as the tubes in the tuner age or 
are replaced. Use of selected tubes is recommended to obtain the best possible results without aligning the tuner. 
NO ATTEMPT TO REALIGN THE TUNER SHOULD BE MADE UNTIL THE BALANCE OF THE TV RECEIVER IS 
KNOWN TO BE IN PROPER OPERATING CONDITION AND IS PROPERLY ALIGNED. 

EQUIPMENT REQUIRED 

VHF Sweep Generator RCA type WR-59B or equiv. 
VHF Marker Generator _ RCA type WR-39C or equiv. 
Oscilloscope RCA type WO- 56A or equiv. 
Bias source 3 volt battery or equiv. 

SET-UP PROCEDURE 

1. Set the channel selector switch to Channel 10. 

2. Connect the oscilloscope through a 10,000 ohm 
resistor to TP-9 shown in Fig. 19A. 

3. Connect the negative side of the bias source 
through a 1000 ohm isolation resistor to the ter-
minal where the AGC lead (white wire) from the 
tuner is connected. Connect the positive side of 
the bias source to the receiver chassis. 

4. Set the fine tuning control by placing widest point on cam on 
left side of shaft. 

5. Connect the sweep generator to the antenna terminals through 
the pad shown in Fig. 19B. and adjust the output to sweep 
channel 10. 

6. Couple the output from the marker generator to the antenna 
circuit by connecting the hot lead from the generator to the 
junction of the four 220 ohms resistors in the pad shown in 
Fig. 19B. Connect the ground lead to the r-f tube shield in 
the VHF tuner. Use minimum amount of signal from generator 
necessary to obtain good pip in scope pattern. 

ANTENNA AND R-F CIRCUIT ADJUSTMENT 

7. Adjust C-13, C-3, and C-6 for a flat- top responseecurve and 
maximum gain. Check the position of the markers on all 
channels. They should fall in place automatically on all chan-
nels. Correct marker frequencies for each channel are given 
in the Picture Carrier and Sound Carrier columns of the chart 
on page 1954-25. The response curves shown in Fig. 20A. 
should be used as a guide to show the various shapes that the 
response curves may have and still be satisfactory. If neces-
sary adjust C-25 (gimmick) to change bandwidth over a narrow 
range (approx. 2 mc.) on Channel 10. To increase bandwidth, 
push the gimmick closer to the contact terminals. CAUTION: 
This gimmick must not touch the tuner chassis as it is con-
nected to the plate of the r-f stage. 

8. Disconnect the bias source and test equipment. 

9. Air check the receiver on all active VHF channels. If 
it is possible to receive a normal picture on all active 
channels by adjusting the fine tuning control, further 
alignment is not absolutely necessary. 
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Fig. 19A. Alignment Adjustments for 
1E1852 TV Tuner 
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CHASSIS A1300D, B1300D, C1300D, D1300D, E1300D, F1300D, H1300D, 3-1300D 

I-F AMPLIFIER ALIGNMENT FOR 1300D CHASSIS 

EQUIPMENT REQUIRED 

SWEEP GENERATOR RCA type WR-59B or equivalent. 
MARKER GENERATOR RCA type WR-39C Television Calibrator or equivalent. 
OSCILLOSCOPE RCA type WO-56A or equivalent. 
VACUUM TUBE VOLTMETER (VTVM) RCA type WV-97A or equivalent. 
BIAS SOURCE Three volt battery. 
TEST CIRCUIT Shown in Fig. 16A. 
ISOLATION TRANSFORMER 150 watt rating or higher. 

PROCEDURE 

1. Set the UHF/VHF switch to the VHF position. Set the channel selector to channel 3 or 4, whichever is vacant. 

Connect all test equipment to a common ground. Connect the TV chassis to this same ground after installing an 
isolation transformer between the power line and the TV chassis. One side of the line cord connects directly to 
the TV chassis and an isolation transformer must be used for safety. Allow a 15 minute warm up period. 

Set the AVC switch on the rear chassis apron to the 0-10 MILE ( counterclockwise) position. 

Connect the negative side of a 3 volt battery supply to test point through a 1,000 A resistor. Connect the 
positive side of the supply to the TV chassis. See schematic diagram. 

Connect a VTVM to test point @1) through a 47,000 ohm carbon resistor Connect the ground side of the meter to 

the TV chassis. See Fig. 13A or 14A. 

Connect the high side of a marker generator to the shield of the osc./mixer tube. This connection will capacitively 
couple the generator output to the tube. Make sure the shield is ungrounded by raising it above the grounded clips 

that hold it in place. 

Set the marker generator output (unmodulated) for a two volt negative dc reading on the VTVM and adjust the three 
i-f transformers, L-9, and L-101 according to the I- F AMPLIFIER ALIGNMENT CHART shown below. Readjust 
the signal generator output as required to maintain the two volt VTVM reading. 

I-F AMPLIFIER ALIGNMENT CHART 

Signal Generator 
Frequency 

(No Modulation) Adjustment 

Transformer 
or Coil 
Location 

VTVM 
Indication 

45.0 MC T-101 Maximum 

42.8 MC T-102 (bottom) Maximum 

44.0 MC T-103 Maximum 

41.25 MC T-102 (top) See Fig. 13A or 14A Minimum 

42.8 MC T-102 (bottom) Maximum 

44.25 MC §*L-101 (top) or L-101-1 (bottom) Maximum 

44.25 MC #L-9 Maximum 

IMPORTANT - The wax in the end of the coil forms holding the iron core in position may be softened for adjustment 
of the core by means of a heated screwdriver or a small pencil type soldering iron inserted into the wax. Remelt wax 

after adjustment. 

* NOTE: Temporarily connect the series resistor-capacitor combination shown in Fig. 16A to the tuner test point 
TP-2 when making this adjustment on all tuners except the 1E1852 or 1E1846. With the 1E1852, 1E1846, or 

1B1969 tuner hold the channel selector between channels when making this adjustment. 

§ NOTE: Top adjustment of L- I01-1 may be used in conjunction with L-9 of 1E1846 or 1B1969 tuner to give proper 

band width response. 

# NOTE: Temporarily connect the series resistor-capacitor combLiation shown in Fig. 16A to the grid (pin 1) Of 

V-101 the 6CB6 first i-f amplifier when making this adjustment. 

CONNECT TO 
CHASSIS 

TO TP-2 OR 
V- I01 PIN I 

47011. 

DISC 
CERAMIC 

Fig. 16A. Test Circuit for l-F Amplifier Alignment 

CARBON 

8. Disconnect the VTVM and marker generator connected in steps 4 and 5. The balance of the set-up should be as 

directed in steps 1, 2, 3 and 6. 

9. Capacitively couple the high side of the sweep generator r-f output to the osc./mixer tube by connecting to the tube 
shield which has been raised above its grounding clips. The ground side of the sweep generator should be connected 

to the receiver chassis. Adjust the generator to sweep from 40.5 to 46.5 MC. 

10. Loosely couple the high side of the marker generator to the high side of the sweep generator by clipping the marker 
generator r-f lead over the insulation of the sweep generator r-f lead. The ground side of the marker generator 

should be connected to the receiver chassis. 

IMPORTANT - To prevent overloading of the i-f amplifier keep the output of the sweep and marker generators as low 
as possible. The marker generator output should be just high enough to produce visible pips on the pattern. In some 
cases the 41.25 MC pip will not be visible unless the r-f output of the marker generator is increased to overcome the 

attenuation of the 41.25 MC signal by the trap in the top of T-102. 

11. Connect the sweep output terminals on the sweep generator to the input of the horizontal amplifier in the os-

cilloscope. 

12. Connect one side of a 47.000 ohm 1/2 watt resistor to test point shown in the schematic diagrams. Connect the 
other end of the resistor to the high side of the input terminals for the vertical amplifier in the oscilloscope. The 
scope ground terminal connects to the receiver chassis. Keep the scope leads away from the internal chassis 

wiring, particularly the horizontal output section. 

13. Reduce the r-f output of the sweep generator and increase the gain of the vertical amplifier in the oscilloscope as 
much as possible without introducing an excessive amount of noise on the test pattern. This will prevent over-

loading of the i-f system. 

14. Check the position of the markers shown in Fig. 17A. Adjust only the bottom cores of T-101, T-102 and T-103 
for a response curve of maximum amplitude with a slightly tilted flat topped appearance as shown in Fig. 17A. 
This tilt is required to compensate for the capacitive coupling used for the signal generators. The actual response 
obtained will be flat when the pattern viewed on the oscilloscope has this tilt. The bottom core of T-103 will pri-
marily control the tilt of this central portion of the curve. 

The bottom core of T-101 should be adjusted to position the 45.75 MC marker in the 50% position shown in 

Fig. 517A. 

The bottom core of T-101 should be adjusted to determine the slope of the curve between 41.25 MC and 42.8 MC 

with the 42.25 MC marker down 50% on the curve as shown in Fig. 17A. 

Under no circumstances should an attempt be made to adjust L-9, L-101 and the 41.25 MC trap in the top of T-102 
by means of an oscilloscope and sweep generator. Maladjustment of these coils does not give a noticeable indica-
tion on the oscilloscope. Align these coils by following the procedure given in steps 1 through 7 only. 

I-F AMPLIFIER SENSITIVITY 

MEASUREMENT 
To determine the i-f amplifier sensitivity, 
disconnect the r-f output lead from the tuner 
where it connects to L-101. Temporarily con-
nect one side of a .005 mfd. mica or ceramic 
capacitor to grid pin 1 of the first 6CB6 i-f 
amplifier tube V-101. Connect the unmodulated 
r-f output of a marker generator to the other 
side of the capacitor and the ground side of the 
generator to the TV chassis. Set the marker 
generator to 43.75 MC. Connect a VTVM as 

directed in step 5 of the alignment procedure. 

The 3 volt battery must be removed. If a gen-
erator output of 200 to 400 microvolts produces 
a 1 volt reading on the VTVM, the i-f amplifier 

sensitivity is normal. 

À_   
5% MAX 

I t 

50% 
MAX 

41.25MC 
SOUND 
CARRIER 

42.8MC 

42.25MC APPROX 
30 db 

44 ,75MC 

45.75 MC 
PICTURE 
CARRIER 

• 

4.5 MC RECEIVER I.F RESPONSE 

Fig. 17A. Typical Response for 41.25 to 

45.75 MC I-F Amplifiers 

50% 
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TUBE AND RECTIFIER COMPLEMENT 
Schematic Hallicrafters 
Symbol Description Part Number 

V-1   R- F. amplifier: VHF tuner See below 
V-2   °sc./mixer; VHF tuner   See below 

V-101  1st I- F amplifier 
V-102  2nd I- F amplifier 
V-103  3rd I- F amplifier 
V-104  Video Amplifier  
*V-105  Sync clipper   

*V-105-1 Sync clipper   
*V-106  Vertical oscillator and output   
V-107  Horizontal AFC  
V-108  Horizontal oscillator   
V-109  Horizontal output  
V-110  Damper  . 

V-111  High voltage rectifier  90X1B3GT 
V-112  Sound I-F amplifier (4.5 mc)     90X6AU6 
V-113  Ratio detector  90X6AL5 
V-114  Audio amplifier  90X6C4 
V-115  Audio output amplifier   90X6W6 
V-116  Picture tube -- See page 1953-542   

V-301 Oscillator; UHF tuner   See below 
V-401  UHF Cascode I-F amplifier   90X6BZ7 

* On all (#B-2) Chassis the first triode section (pins 1, 2, and 3) of V-105-1 and V-106 are interchanged, making 

V-105-1A the vertical oscillator, V-105-1B& V-106A the sync clipper. V- 106B remains the vertical output tube. 

X-101  Seliniwn rectifier (300 ma.)   27A173 
X-102  Selinium rectifier (300 ma.)   27A173 
X-103  Video detector ( 1N64 germanium diode)   19B1864 

VO 

OCRA 

vem" 
'U MCI 

br 

C 0 WC 

202 
240 f '12 NC 
6C96 101110 ,0111 

41.291C La• 
!Y .02 1 C • 5 K1C MP 1101 

TRAP MD 1CW C 

"ISM 

YON 
•cm 

21011 

0100 
12912 

• la.:„.9 

— 

aSC 

•I- 9 4425M 

INC 
mr.0 
145 

® KZ/7 
Rolt m • 51,1C 

•• K... 
no. TRAP 

FRONT OF CHASSIS 

vu2 
• SI1K112/1 
Mult 

SIC 
1.15 

sv.c 
conve 

SOCKET 
DEFLECTION 
YOKE LEADS 

L lot 
KOMI 

STA2,2ER 

LUCIO OUTPUT 

19 ON ALL 1.21 %NS, 2105169171 IS REPLACED IFI V-105-111251171 

MO T-109 IS REPLACED 90 T-109-I 152C2511) 
• SOCKET Nor 1104404 113000 CMASSIS. 

ON ALL 1AI-2 I ems. voos-k• 4144 vlosa NTE/101MGEO 

flç. 131. Top 0109 Allyemeilm••••• IMP CM.'" A13000, C13000. ( 13000, 6 2)3000. 

) 

90X6CB6 7 
90X6CB6 
90X6CB6 
90X 12 BY7 
90X6SN7GT   
90X12SN7GT 

90X 12 BH7 °vF0FLZ 
90X6AL5 
90X6SN7GT 
90X6BQ6GT 
90X6AX4 

rnt 

41.10 

E4: 'elPf.Z I 2S T 

OSC 
• OUTPUT 

129.11 

FRONT OF CHASSIS 

VHF 
•AT 
LEAD 

VH• 
.101/1•11011 

o 

VH2 
4 Seac re. 
GAM 

SIM 
CLIPPER 

.10ZVO' e•,) 

•IC 
UL 

um, 

YUNCR 

Rae. v301. 

CRYSTAL ISI. 

AHD 

CISCO« IF 

511111011112 

WITH NI• 101 

UHF 
ANT. 
LOAN 

i0C'DEFLECTION 
YOKE LII•OS 

•(). 

Dolma »DM 

AUDIO OulPor »OR'S OSC 

• 01 ALL 1-2 1 RV& 1105 1151121 IS REPLACED e. 0-105-1112917 I 

AM T-101 15 REPLACED 91 T.C6•1132C2SA) 
e 5001E2 NOT 00010 ON MOOD CMS'S'S. 
• au ALL 40-21Aule.vios-Li ANO vosa tilEfte..«NéGEO. 

¡c.v. 

(IA. Top new CimsiK AM•met L••••••• Mr CM•sh /IMO, DUO». F130006 113000. 

OFF - ON 
VOLUME 
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CONTROL HOLD 

TONE HORIZONTAL 
CONTROL ICU 

Fig. I5C. Rear Controls for A1300D, 
81300D, H1300D and J1300D 

Fig. 150. Rear Controls for C1300D 
and 013000 

Fig. 15E. Rear Controls for E13000 
and F13000 

LAYOUT OF CONTROLS 

SWITCH 
UHF/ VHF 

Fig. 15A. Front Controls VHF Chassis 
A1300D, C1300D, E13000, & 
J13000. 

VHF 
BRIGHTNESS VERTICAL FINE TUNING CHANNEL 

HOLD SELECTOR 

CONTRAST 

Fig. 158. Front Controls VHF-UHF 
Chassis 813000, Di 3c0D, 
F1300D & H1300D. 
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MODELS 17T100B, 100M, Ch. A1300D; 17T101B, 101M, Ch. B1300D, 17K110B, 110M, Ch. C1300D; 17K111B, 111M, Ch. D1300D;21T120B, 120M, 1408, 140M, 
Ch. E1300D; 21T121B, 121M, 141B, 141M, Ch. F1300D- 21K151M, 161B, 161M, 171B, 171M, Ch. H1300D; 21K150M, 160B, 160M, 170B, 170M, Ch. J1300D 

PICTURE TUBE 
MTG. CUSHION 

ION TRAP 

3 ¡"KEEPER SPRING 

ANODE PLUG 
& SOCKET 

ANODE KEEPER 

REAR SUPPORT 
SPRING 

I ›; KEEPER SPRING 

SHIELD GROUND 
SPRING 

MTG. STRAP 

PICTURE TUBE 
MTG. PAD 

FRONT MTG 
atcr 

Fig. 9A. 17" Glass Pix Tube Mounting 

S.. MIMI 
92%2258 

Fig. 9C. 21" Glass Pix Tube Mounting 

SINPUI 
.111 

K/F te14.1 
Ill AM SCWIS 

Fig. 178. 21" Metal Pix Tube Mounting. 

FRONT 
MTG. BO. 

 STOP PAD 
8KT. 
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PATO. CUSHION 
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DEF. YOKE BO' 
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PICTURE TUBE 
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REAR SUPPORT 
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REAR SUPPORT SKT. 

re. 01 
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1113 1,141, 
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Fig. 98. 21" Metal Pix Tube Mounting 

PICTURE TURF 
MTG. PAD 
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  DEF. YOKE 
ADJ SCREW 

Cieal ctIr 

ION TRAP 

PICTURE TURF 
SOCKET 

DEFLECTON YOKE 

DEF.YOKE MTG. Bla. 

Fig. 11A. 17" Glass Pix Tube Mounting 

Iste• no. 
•IL elm 

• • .1•11 
1110 01•1 
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RIM 
11.11 
•41.11 

Fig. 11C. 21" Glass Pix Tube Mounting 

FM SOUND CHANNEL ALIGNMENT FOR 1300D SERIES CHASSIS 

EQUIPMENT REQUIRED 
Signal generator covering 4 to 30 mc. unmodulated. 

Vacuum tube voltmeter (VTVM). 

Sound alignment test circuit shown in Fig. 12A. 

Power line isolation transformer. 

PROCEDURE 

1. Connect all test equipment to a common ground. Connect the TV chassis to this same ground after installing 
an isolation transformer between the power line and the TV chassis. One side of the line cord connects directly 

to the TV chassis and an isolation transformer must be used for safety. 

2. Set the channel selector to any vacant channel and the contrast control at minimum. 

3. Connect the signal generator output through a . 005 mfd, capacitor to test point shown in schematic diagram. 
Ground the shield of the generator output cable to the chassis. 

4. Connect the sound alignment detector circuit and VTVM as shown in Fig. 12A. Adjust the 4.5 mc. generator 
output (unmodulated) to give a 1 volt reading on the VTVM. 

5. Adjust the 4.5 mc. trap adjustment (L-107) at 4.5 mc. for a minimum VTVM reading. 

6. Disconnect the test circuit and connect the VTVM to test terminal ® (Pin 2 of FM detector, V-113). See 

schematic diagram. 

7. Adjust the 4.5 mc. amplifier grid adjustment (L-114) and the primary of T-108 (bottom core) at 4.5 mc. for a 

maximum VTVM reading. 

8. Connect the VTVM to test terminal 0, shown in the schematic diagram. Adjust the secondary of T-108 (top 
ew e) at 4.5 mc. for the zero reading which occurs between the positive and negative peaks. If the zero reading 
occurs at more than one setting, use the position nearest the top limit of the core. 

9. Shift the signal generator an equal amount on either side of 4.5 me. and touch up the primary of T-108 (bottom 
core) for approximately equal peaks. Use just enough signal output to obtain one volt peaks for best results. 

•7 MAW 

CONNECT TO MICA 

PIN NO. II OF 41--) 
PICTURE TUBE 

100,000 

i/ 2 W CONNECT HIGH SIDE 

OF VTVM HERE. 

I MEG 

1/2 W 

GND 

GROUND LEAD 
OF VTVM 

9 211116-H 

Fig. 12A. Sound Alignment Test Circuit 

HORIZONTAL OSCILLATOR ADJUSTMENT 
If the horizontal hold control fails to restore synchronization, the 
horizontal stabilizer coil (L-113) should be adjusted. Procedure 

for this adjustment is as follows: 

1. Set the horizontal hold control in the approximate center of 
the range over which it may be rotated. 

2. Set the channel selector to an active channel and adjust 
the horizontal stabilizer for a single steady picture. See 

Fig. 12B. 

3. Rotate the horizontal hold control full clockwise. The picture 
may or may not remain in sync. If it does, momentarily 
switch the channel selector to another channel and return it 
to the original channel. The picture should now be slightly 

out of sync. 

4. Rotate the horizontal hold control full counterclockwise. The 
picture may or may not remain in sync. If it does, momen-
tarily switch the channel selector to another channel and 
return it to the original channel. The picture should now be 
slightly out of sync. 

Fig. 128. Horizontal Oscillator 
Adjustment Point 

9282( 

When the horizontal stabilizer coil is properly adjusted the results outlined in steps 3 and 4 will be obtained. If the 
correct results are not obtained, repeat steps 2, 3 and 4 until they are. 

©John Y. Rider 

0£
 -

17
1 
3
9
V
d
 A
l
 

S
1
1
3
1
A
V
U
1
1
1
V
H
 



Schematic 
Symbol 

C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 

SERVICE PARTS LISTS FOR 1C1345 
& 1E1492 VHF PENTODE TV TUNERS (Cont.) 

CAPACITORS 

Description 
Cross 

Reference 
Hallicrafters 
Fart Number 

.56 mmf. ceramic gimmick 1874-11 47A364 
  12 mint. ceramic tubular  R3CC2OCK120K  47X2OCK120K 

15 mmf. ceramic tubular Ft3CC2OSL150K 47X2OSLI5OK 
500 mmf. miniature ceramic disc 2033-2 47A355 
500 mmf. miniature ceramic disc 2033-2 47A355 
470 mmf. ceramic tubular 11.5CC25ZY47114X 47A367 
1  8 mmf. ceramic gimmick   1E174-40   47A368 

C-8 1.8 mmf. ceramic gimmick 1874-23 47A370 
C-9 .56 mmf. ceramic gimmick 1874-11 47A364 
C-10 470 mmf. ceramic tubular R5CC25ZY471MX 47A367 
C- 1I Fine Tuning air trimmer 1713-501 44A432 
C-12 4  0 mmf. ceramic tubular   R3CC2OSK040D   4'TX2OSK040D 
C-13 10 mmf. ceramic tubular R3CC2OUK1OOD 47X2OUK1OOD 
C-14 .27 mmf. ceramic gimmick 1874-3 47-369 
C-15 5000 mmf. ceramic disc 2033-7 47A168 
C-16 15 mmf. ceramic tubular R3CC2OSL150K 47X2OSL150K 
C-17   5000 mmf. ceramic disc  2033-7   47A168 
C-18 500 mmf. miniature ceramic disc 2033-2 47A355 
C-19 500 mmf. .miniature ceramic disc 2033-2 47A355 
C-20 500 mmf. miniature ceramic disc 2033-2 47A355 
C-21 500 mmf. miniature ceramic disc 2033-2 47A355 
C-22   500 mmf. miniature ceramic disc . 2033-2   47A355 

Schematic 
Symbol 

SERVICE PARTS LISTS FOR 1C1376 
1E1677 VHF CASCODE TV TUNERS 

TRANSFORMERS AND COILS 

Description 

T-1 Transformer, VHF antenna input 
L-2 Coil, channel 13; r-f grid (part of SlA) 
L-3 Coil, channel 13; r-f plate adj. (assembly) 
L-6 Coil, channel 13; mixer gird adj. (assembly) 
L-7   Coil, channel 13; osc. adj. (assembly)   
L-8 Coil, channel 8; osc. adj. (assembly) 
L-9 Coil, output coupling 
L-10 Choke, output peaking 
L-11 Coil, cath./plate. coupling 
L-12 Choke, heater   
L-13 . : . Choke, heater 

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 

RESISTORS 

4700 ohms watt, carbon 
1 megohm watt, 5% carbon 
750,000 ohms -1 watt, 5% carbon 
470 ohms watt, carbon 
220,000 ohms watt, carbon   
15,000 ohms watt, carbon 
10,000 ohms watt, carbon 
3300 ohms watt, carbon 

Mfgrs. Cross 
Reference 

SERVICE PARTS LISTS FOR 1C1376 8t 1E1677 VHF CASCODE TV TUNER (Cont. 
Schematic Description 
Symbol 

CAPACITORS 

C-1 7.5 mmf. ceramic gimmick 
C-2 4 mmf. ceramic tubular 
C-3 1.6 mmf. ceramic gimmick 
C-4 800 mini. ceramic disc 
C-5   470 mid. ceramic feed-through 
C-8 100 mmf. ceramic tubular (part of S1B) - - - - 
C-7 800 mmf. ceramic disc 2033-2 
C-8 2.2 mmf. ceramic gimmick 1874-25 
C-9 .56 mmf. ceramic gimmick 1874-11 
C-10 • 0.30 mmf. ceramic gimmick   1874-4   
C-11 Fine tuning air trimmer 1713-501 
C-12 4.0 mmf. ceramic tubular R3CC2OSK040D 
C-13 10 mmf. ceramic tubular R3CC2OUK1OOD 
C-14 .30 mmf. ceramic gimmick 1874-4 
c-ia • 15 mmf. ceramic tubular  R3CC2OSL150D. 
C-16 5000 mmf. ceramic disc 2033-7 
C-17 5000 mini. ceramic disc 2033-7 
C-18 .68 mmf. ceramic gimmick 1874-13 
C-19 470 mini. ceramic tubular R5CC25ZY471MX 
C-20 • 800 mmf. ceramic disc   2033-2   
C-21 800 mmf. ceramic disc 2033-2 
C-22 800 mmf. ceramic disc 2033-2 
C-23 12 mmf. ceramic tubular R3CC2OCK120K 

Mfg. Cross 
Reference 

V-1 

V-2   

Hallicraftersmfgrs. Cross 
Part Number Reference 

TUBES 
6BZ7 Dual Triode or 
8BQ7 Dual Triode 
616 Dual Triode 

Hallicrafters 
Part Number 

1C1376 1E1677 

1921-1 

1984-14 
1785-52 
2051-5 
2051-2 
1994-1 
1911-6 
1785-49 
1894-1 
1894-2 

51A1684 1921-1 

51A1685 1984-14 
51A1686 1785-52 
51A1687 .. 2051-5 
51A1688 2051-2 
51A1689 1994-1 
53A299 1911-6 
51A1690 1785-49 
53A296 1894-1 
53A297 1894-2 

51A1584 

51A1685 
51A1686 

  51A1687 
51A1688 
51A1689 
53A299 
51A1690 

  53A296 
53A297 

1C1376 1E1677 

RC20AE472K 23X20X472K 
RC20AE105J 23X20X1051 
RC20AE7541 23X20X7541 
RC20AE471K 23X20X471K 
RC20AE224K 23X20X224K 
RC20AE 153K 23X20X153K 
RC20AE 103K 23X20X103K 
RC20AE332K 23X20X332K 

Speaker, 8" Electrodynamic; 61 Ohms Field (Cold Resistance)  

Speaker, 6-1/2" Electrodynamic; 61 Ohms Field (Cold Resistance) . 

RC20AE472K 
RC20AE1051 
RC20AE7541 
RC20AE471K 
RC20AE224K . 23X20X224K 
RC 20AE 153K 23X20X153K 
RC20AE103K 23X20X103K 
RC20AE332K 23X20X332K 

23X20X472K 
23X20X1051 
23X20X7541 
23X20X471K 

85A133 

85A135 

2043-1 
R3CC2OSLO4OD 
1874-22 
2033-2 
2023-2   

6BZ7 
6BQ7 
616 

Hallicrafters 
Part Number 

47A362 
47X2OSLO4OD 
47A361 
47A355 
47A357   

47A355 
47A363 
47A364 
47A365 
44A432 
4'7X2OSK040D 
47X2OUK1OOD 
47A365 
47X2OSLI5OD  
47A168 
47A168 
47A366 
47A367 
47A355   
47A355 
47A355 
47X2OCK120K 

90X6BZ7 
90Z6BQ7 

  90X616 

Mfg. Cross 
Reference 

2043-1 
R3CC2OSLO4OD 
2101-169K 
2033-2 
2023-2   
- - - - 
2033-2 
2101-229K 
2101-568K 
2101-308K 
1713-501 
R3CC2OSK040D 
R3CC2OSL 150D 
2101-308K 
R3CC2OSL150D.. 
2033-7 
2033-7 
2101-688K 
R5CC25ZY471MX 
2033-2   
2033-2 
2033-2 
R3CC2OCK120K 

6BZ7 

616   

SERVICE PARTS LIST FOR VHF 16-POSITION 1E1483 & 1E1670 

CASCODE TV TUNER 
Schematic 
Symbol 

TRANSFORMERS AND COILS 
T-1   Tranaformer, VHF antenna input coupling   
L - I Coil, UHF input coupling (adjustable iron core) 
L-I Coil, UHF Input coupling lair core fixed) 
L-2 Channel 13 RI grid adj. (assembly) 
L -3 Channel 13 ar plate adj. 
L-4   Cascade Plate/Cath. coupling coil   
L-5 Choke, Imiter. Iron core 
L -6 Channel 13 Mixer Grid adj. (a•sembly) 
L-7 0.c. coil 4 form auembly (channel 13) 
L -8 Osc. coil a form amiembly (channel 6) 
L-9   Coll, 1-1 output (aneembly)   

CAPACITORS 

C - I 800 mod. GM ceramic dl. 
C-2 15 mint. ceramic tubular, part d SIA 
C-3   22 mmt. ceramic tubular   
C-4 3 mod. ceramic tubular 
C-5 1000 mod. GM. ceramic disc 
C -6 470 mmf. GUY ceramic tubular 
C-7 470 mud. ceramic tubular: Part at SIC 
C-8   15 mud. ceramic tubular; part of SID ........... 
C-9 .36 mrrd. ceramic gimmick; part of SID 
C-te 1.8 ounf. ceramic gimmick 
C -II .33 mmf. ceramic gimmick 
C-12 .75 mod, ceramic gimmick 
C-13 10 mmf, ceramic tubular  
C-14 800 mrnf. GI4V, ceramic di. 
C-15 1000 mmf. mini, ceramic diet 
C- IS 1000 rand. WAY, ceramic dliac 
C-17 1.5 mmf. ceramic tubular 
C-18 . 10 mod, ceramic tubular; part of OIE  
C- I9 1.6 mod. ceramic gimmick 
C-20 Fine tuning control; air trimmer 
C-21 1.5 mmf. ceramic gimmick; part d SIE 
C -23 110 mmf. ceramic tubular 
C-23 . 7.5 mod. ceramic gimmick 
C -24 1000 mrel. ceramic di. 
C-25 800 mod. minlahue ceramic disc 
C-26 800 mod. miniature ceramic Mac 

RESISTORS 

R-1   4700 ohms j watt, carbon   
9-2 1000 ohms 5%, j watt, carbon 
R-3 750,000 ohms 5%, j watt, carbon 
R-4 I megohm 5%, I watt, carbon 
R-5   220,000 ohm• 5%, j watt, carbon  
R-4 3900 ohms j watt, carbon 
R-7 470 ohm. j watt, carbon 
R-8 1000 ohm• j watt, carbon 
R-9 2200 ohm• j watt, carton 

15,000 ohm. j watt, carbon   
R- II 220 ohm• 1 watt, carbon 
R-12 4700 ohms 1 watt, carbon 
R- I3 1000 ohm. I watt, carbon 

Mfg Cress 
...  

Hoihorafte•t 
Port Numbe• 

1964-5   51A1674 
121A068 

1785-54 51 A1675 
1984-13 51 A1876 
1984-12 51 A1677 
1785-51   51A1678 
1794-1 53A295 
1984-16 51A1679 
2051-3 51A1880 
2031-1 51A1681 
1790-13 ..... . . 51A16112 

2033-2 
- - - 

R3CC2OCK220K. 
R3CC2OCK 0301) 
2033-3 
2023-2 
- - - - 

1874-22 
1874-5 
1874-14 
R3CC2OCK1OOF 
2033-2 
2033-3 
2033-3 
R3CC2OSKIR5D 

1874-22 
1713-503 

R3CC2531.1111 
1874-38 
2033-3 
2033-2 
2033-2 

47A355 
- - 
47762OCK220K 
47X2OCK0301) 
47A356 
47A357 

- - - 

47A361 
47A360 
47A359 
47X2OCK1OOF 
47A355 
47A356 
47A356 
47%20E1(015D 

47A361 
44A43I 
- - - - 
477(2531.111J 
47A358 
47A356 
47A355 
47A355 

RC20AE472K  23X20X472K 
23X20X1021 

RC20AE754/ 23X20X754.1 
RC20AE1051 23X20X105.1 
RC20AE224/   23X20X224,1 

23X20X392K 
23X20X471K 

RC20AE102K 23X20X102K 
RC20AE222K 23X20X222K 
RC20A11153K 23X20X153K 
RC20AE221K 23X20X221K 
RC20AE472K 23X20X472K 
RC20AE102K 23X20X102K 

Hallicrafters 
Part Number 

47A362 
47X2OSLO4OD 
121A071 
47A355 
47A357 

47A355 
121A072 
121A073 

  121A074 
44A432 
47X2OSK040D 
47X2OUK1OOD 
121A074 
. 47X2OSL 150D 
47A168 
47A168 
121A075 
47A367 
47A355 
47A355 
47A355 
47X2OCK120K 

90X6BZ7 

90X616 
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CHASSIS AG1200D, AH1200D AJ1200D AL1200D, AR1200D, AX1200D, AY1200D, AZ1200D, BA1200D 

RESISTORS (Cont.) 

Schematic Description 

Symbol 

Hallicrafters 
Part Number 

R-157 4700 ohms 1 watt, carbon 23X20X472K 
R-158 330,000 ohms watt, carbon 23X20X334K 
R-159 4700 ohms 1 watt, carbon 23X30X472K 
R-160 50 ohms rheostat; horizontal centering (part of T-106) 
R-161  2.2 ohms watt, carbon (part of T-109)   
R-162 150 ohms 1 watt, carbon 23X20X151K 
R-163 2200 ohms 1 watt, carbon 23X20X222K 
R- I64 270 ohms 1- watt, carbon 23X20X271K 
*R-165 10,000 ohms watt, 5% carbon 23X20X1037 
*R-166  10,000 ohms 1 watt, 5% carbon   23X20X103J 
R-167 33,000 ohms 1 watt, carbon 23X20X333K 
R-168/118 1,000,000/2500 ohms; dual volume/contrast control 25B997 
R-169 1500 ohms 1 watt, carbon 23X20X152K 
R-170 33,000 ohms 1 watt, carbon 23X20X333K 
R-171  5 megohms; brightness control   25B1000 
R-172 1.5 megohms; focus control 25A1003 
R-173 220 ohms 1 watt, carbon 23X20X221K 
R-174 1000 ohms -1- watt, carbon 23X20X102K 
R-175 470,000 ohms 1 watt, carbon 23X20X474K 
R-176  1200 ohms 1 watt, carbon   23X20X122K 
R-177 33,000 ohms 1 watt, carbon 23X30X333K 
R-178 82,000 ohms 1 watt, carbon 23X20X823K 
R-179 220,000 ohms 1 watt, carbon 23X20X224K 
R-180 8200 ohms 1 watt, carbon 23X20X822K 
R-181  390,000 ohms watt, carbon  23X20X394K 
R-182 10,000 ohms 2 watts, carbon 23X40X103K 
R-183 47,000 ohms i watt, carbon 23X20X473K 
R-184 2200 ohms -I watt, carbon 23X20X222K 
R-185 1500 ohms 1 watt, carbon 23X20X152K 
R-186  470,000 ohms watt, carbon  23X20X474K 
R-107 470,000 ohmc watt, carbon 23X20X474K 

R-188 22,000 ohms 1 watt, carbon 23X30X223K 
R-189 470,000 ohms 1 watt, carbon 23X20X474K 
R-190 1.2 megohms i watt, carbon 23X20X125K 
R-191   47,000 ohms 1- watt, carbon   23X20X473K 
R-192 10,000 ohms 1 watt, carbon 23X30X103K 
R-193 22,000 ohms 1 watt, carbon 23X30X223K 
R-194 180,000 ohms 1 watt, carbon 23X20X184K 
R-195 22,000 ohms 1 watt, carbon 23X20X223K 
R-196  220,000 ohms i? watt, carbon   23X20X224K 

R-197 33,000 ohms 1 watt, carbon 23X20X333K 
R-198 220 ohms 1 watt, carbon 23X20X221K 
R-199 220,000 ohms, 1 watt, carbon 23X20X224K 
R-200 2.2 ohms, 1 watt, carbon 23X20X022K 
R-201  22,000 ohms 1? watt, carbon   23X20X223K 
R-202 15,000 ohms I watt, carbon 23X20X153K 
R-203 470 ohms -1 watt, carbon 23X20X471K 
R-204 470 ohms 1 watt, carbon 23X20X471K 
R-205 470 ohms, 1 watt, carbon 23X20X471K 
R-206  6800 ohms 1 watt, carbon   23X20X682K 
R-207 100 ohms, 1 watt, carbon 23X30X101K 
R-208 3300 ohms 1 watt, carbon 23X20X332K 
R-209 220 ohms 1 watt, carbon 23X20X221K 
R-210 1 megohm 1 watt, carbon 23X30X105K 
R-211  100 ohms 1 watt, carbon   23X20X101K 
R-212 10,000 ohms 1 watt, carbon 23X20X103K 
R-213 820,000 ohms 1 watt, carbon 23X20X824K 

•USE EXACT REPLACEMENT PART ONLY 

SERVICE PARTS LISTS FOR 1E1380 CASCODE TV TUNER 

Schematic 
Symbol 

L-1,2,3,4,5,52 . . See Page 1953-321 
L-6 Choke, r-f heater 
L-7 Choke, cascode coupling 
L-8 Choke, osc. heater 
L-10   Choke, mixer plate 
L-11 Choke, mixer plate 

Description 

COILS 

feed 

CAPACITORS 

C-1,14,15,16,17 . . 800 mmf. GMV ceramic feed through   
C-2,12,21,22 1000 mmf. GMV ceramic disc 
C-3,6 .5-3 mmf. trimmer, ceramic & lead; r-f & osc. 
C-4,5 47 mmf. ceramic disc 
C-7 6.8 mmf. NPO ceramic disc 
C-8   5 mmf. N750 ceramic disc  
C-9 3 mmf. ceramic disc 
C-10 10 mmf. NPO, ceramic disc 
C-11 1.5 mmf. NPO, ceramic disc 
C-13 Trimmer, ceramic & lead; antenna 
C-18   300 mild ceramic tubular   
C-19 Fine tuning control 
C-20 5000 mmf. ceramic disc 

RESISTORS 

Cross 
Reference 

Hallicrafters 
Part Number 

34A-546 121A049 
31B-629 121A050 
34A575 121A051 
31B-638  53A301 
31B-230 53A300 

13D-153   121A048 
CD8X-102A 47A383 
31A-056 44A433 
CD8Q-470K 121A047 

CD8C-6R8C 47A385 
CD8U-050C  47A386 
CD8C -030C 47A387 
CD10C-100K 47A388 
CD8C -1 R5M 47A389 
31A-079 44A434 
13D-092   121A078 
See Miscellaneous Parts 

47A391 

R-1   160,000 ohms, 1 watt, carbon   12A-167   23X20X164J 
R-2 100,000 ohms, 1 watt, carbon 12A-160 23X20X1047 
R-3 220,000 ohms, 1 watt, carbon 12A-094 23X20X224K 
R-4,7 10,000 ohms, -- watt, carbon 12A-040 23X20X103K 
R-5 1500 ohms, 1 watt, carbon 12A-027 23X20X152J 
R-6   100,000 ohms, I watt, carbon  12A-047   23X20X104K 
R-8,10 15,000 ohms, watt, carbon 12A-004 23X20X153K 
R-9 47,000 ohms, i watt, carbon 12A-039 23X20X473K 
R-11 3300 ohms, 1 watt, carbon 12A-150 23X20X332K 

Schematic 
Symbol 

SERVICE PARTS LISTS FOR 1C1345 & 1E1492 VHF PENTODE TV TUNERS 
Mfg. Cross 

Description Reference 

TRANSFORMERS AND COILS 

Hallicraftors 
Part Number 

T-1 Transformer, VHF antenna input 1964-4 51A1691 
L-1 Coil, peaking (part of SlA) --- - - 
L-2 Coil assembly, channel 13 r-f grid adj. 1984-21 51A1892 
L-3 Coil assembly, channel 13; r-f plate adj. 1984-12 51A1677 
L-4  Choke, heater   1785-47   53A298 
L-5 Choke, heater 1785-47 53A298 
L-6 Coil assembly, channel 13; mixer grid adj. 1984-18 51A1693 
L-7 Coil assembly, channel 13; osc. adj. 1788-2 51A1694 
L-8 Coil assembly, channel 6 osc. adj. 1787-1 51A1695 
L-9   Coil, i-f output   1790-9   51A1696 
L-10 Choke, output coupling 1911-6 53A299 

RESISTORS 

R-1 15,000 ohms 1/2 watt, carbon RC20AE153K 23X20X153K 
R-2 2200 ohms 1/2 watt, carbon RC20AE222K 23X20X222K 
R-3 2200 ohms 1/2 watt, carbon RC20AE222K 23X20X222K 
R-4 220,000 ohms, 1/2 watt, carbon RC20AE224K 23X20X224K 
R-5 470 ohms 1/2 watt, carbon   RC20AE471K  23X20X471K 
R-8 10,000 ohms 1/2 watt, carbon RC20AE103K 23X20X103K 
R-7 15,000 ohms 1/2 watt, carbon RC20AE153K 23X20X153K 
R-8 3300 ohms 1/2 watt, carbon RC20AE332K 23X20X332K 
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RESISTORS 

CAPACITORS (Cont.) 

Schematic 
Symbol Description 

C-155 10 mfd. 50 V., electrolytic 
C-156 .01 mfd. 400 V., paper tubular 
C-157 .02 mfd. 600 V., paper tubular 
C-158 5000 mmf. 500 V., ceramic disc 
C-159  5000 mmf. 500 V., ceramic disc   
C-160 47 mmf. 2000 V., (part of L-112) 
*C-161 200 mfd. 150 V., electrolytic 
C-162 .1 mfd. 600 V., paper tubular 
*C-163 390 mmf. 500 V., 10% silver mica 
*C-164  560 mmf. 500 V., 10% silver mica  
C-165 .047 mfd. 400 V., paper tubular 
C-166 500 mmf. 20,000 V., ceramic 
C-167 .005 mfd. 400 V., paper tubular 
C-168 .05 mfd. 400 V., paper tubular 
C-169  10 mfd. 150 V., electrolytic   
C-171 1000 mmf. 500 V., ceramic disc 
C-172 47 mmf. 500 V., ceramic tubular 
C-173 .05 mfd. 600 V., paper tubular 
C-174 .01 mfd. 600 V., paper tubular 
C-175  1000 mmf. 500 V., ceramic disc .   
C- 176 1000 mmf. 500 V., ceramic disc 
C- 177 1000 mmf. 500 V., ceramic disc 
C- 178 1000 mmf. 500 V., ceramic disc 
C-179 0.01 mfd. 500 V., ceramic disc 
C-180 0  01 mfd. 500 V., ceramic disc   
C- 181 1000 mmf 500 V., ceramic disc 
C-182 .0047 mfd. 1000 V., molded paper tubular 

C-200 5000 mmf. 500 V., ceramic disc. 
C-201 1000 mmf. 500 V., ceramic disc 
C-202  1000 mmf. 500 V., ceramic disc   
C-204 1000 mmf. 500 V., ceramic disc 
C-205 1000 mmf. 500 V., ceramic disc 
C-206 1000 mmf. 500 V., ceramic disc 

*C-207 680 mmf. 500 V., 5% ceramic tubular 
*C-208  820 mmf. 500 V., 5% ceramic tubular 
*C-209 820 mmf. 500 V., 5% ceramic tubular 
C-210 24 mmf. 500 V., ceramic tubular 
C-211 24 mmf. 500 V., ceramic tubular 
C-214 1 mfd. 50 V., paper tubular 

* USE EXACT REPLACEMENT PART ONLY 

Hallicrafters 

Part Number 

45B211 
46AW1031 
46AY203J 

47A168 
47A168 

45B217 

46AY104J 
47X20D391K 
47X20D561K 
46BS473L4 
47,i223 
46AW502H 
46AW503H 
45A097 

47A230 
47B20470M5 
46AY503.1 
46AY103J 
47A230 
47A230 
47A230 
47A230 
47A217 

47A217 
47A230 
46BS472L10 

47A 168 

47A230 
47A230 
47A230 
47A230 
47A230 
47A319 
47A320 
47A320 
47B20A240K5 
47B20A240K5 
46A226 

Schematic 

Symbol Description 

R-100 5 ohm hum balance rheostat (part of speaker) 
R-101 100,000 ohms ; watt„ carbcn 
R-102 4700 ohm 1 watt, carbon 
R-103 1000 ohms 1 watt, carbon 

R-104  47 ohms 1 watt, carbon   
R-105 1000 ohms ; watt, carbon 
R-106 10,000 ohms ; watt, carbon 
R-107 47 ohms -21- watt, carbon 
R-108 1000 ohms ; watt, carbon 
R-109  8200 ohms ; watt, carbon   
R-110 150 ohms ; watt, carbon 
R-111 1000 ohms ; watt, carbon 
R-112 390,000 ohms ; watt, carbon 
R-113 1.5 megohms ; watt, carbon 
R-114  5600 ohms ; watt, carbon   
R-115 1 megohm 1 watt, carbon 
R-116 1.5 megohms ; watt, carbon 
R-117 2.2 megohms 1 watt, carbon 
R-11 8/168 2500/1,000,000 ohms; dual contrast/volume control 
R-119   8200 ohms ; watt, carbon (part of L-104)   
R-120 33,000 ohms 1 watt, carbon 
R-121 4700 ohms 2 watt, carbon 
R-122 6800 ohms; watt, carbon (part of L-106) 
R-123 3300 ohms 1 watt, carbon (part of L-107) 
R-124  10,000 ohms I watt, carbon   
R-125 470,000 ohms; watt, carbon 
R-126 2.2 megohms ; watt, carbon 
R-127 680,000 ohms 1 watt, carbon 
R-128 2200 ohms ; watt, carbon 
R-129  560,000 ohms 1 watt, carbon   
R-130 22,000 ohms ; watt, carbon 
R-131 6800 ohms ; watt, carbon 
R-132 3300 ohms ; watt, carbon 
R-133 22,000 ohms ; watt, carbon 
R-134  10,000 ohms 1 watt, carbon   
R-135 850,000 ohms; vertical hold control: for mtg. 
R-136 3300 ohms ¡ watt, carbon 
R-137 1800 ohms ; watt, carbon 
R-138  5 megohms; height control   
R-139 120 ohms ; watt, carbon 
R-140 750 ohms; vertical linearity control 

*R-141 8700 ohms 5 watts, 5% wire wound 
*R-142 7,5 ohms 5 watts, fuse type wire wound 
*R-143  190 ohms cold - 19 ohms hot, 5 watts; neg. temp. coeff.  
"R-144 80 ohms 10 watts, 5% wire wound 
*R-145 42 ohms 3 watts, 5% wire wound 
R-146 100,000 ohms ; watt, carbon 
R-147 100,000 ohms I watt, carbon 
R-148  22,000 ohms 1 watt, carbon  
R-149 4.7 megohms 1 watt, carbon 
R-150 4.7 megohms 1 watt, carbon 
R-151 150,000 ohms 1 watt, carbon 
R-152 150,000 ohms 1 watt, carbon 

R-153   1200 ohms ; watt, carbon  
R-154 5600 ohms 1 watt, carbon 

R-155 120,000 ohms; horizontal hold control; for mtg. 
R-156 120,000 ohms 1/2 watt, carbon 

* USE EXACT REPLACEMENT PART ONLY 

Hallicrafters 
Port Number 

23X20X104K 
23X20X472K 
23X20X102K 
23X20X470K 
23X20X102K 
23X20X103K 
23X20X470K 
23X20X102K 
23X20X822K 
23X20X151K 
23X20X102K 
23X20X394K 
23X20X155K 
23X20X562K 
23X20X105K 
23X20X155K 
23X20X225K 
25B997 

23X30X333K 
23X40X472K 

23X20X103K 
23X20X474K 
23X20X225K 
23X20X684K 
23X20X222K 
23X30X564K 
23X20X223K 
23X20X682K 
23X20X332K 
23X20X223K 
23X20X103K 
25B1013 
23X20X332K 
23X20X182K 
25B998 
23X20X121K 
25B999 
24A971 
25B1004 
25A1008 
24A955 
24A957 
23X20X104K 

23X20X104K 
23X20X223K 
23X20X475K 
23X20X475K 
23X30X154K 
23X30X154K 
23X20X122K 
23X20X562K 

25B1014 
23X20X124K 

©John J. Rider CHASSIS AG1200D, AH1200D, AI1200D, AL1200D, AR1200D, AX1200D, AY1200D, AZ1200D, BA1200D 



CHASSIS AG1200D, AH1200D, AJ1200D AL1200D, AR1200D AX1200D AY1200D AZ1200D BA1200D 
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1E1403 VHF TUNER 

L____ 

Schematic 
Symbol 

T-101 Transformer, 1st - 2nd I.F. 
T-102 Transformer, 2nd - 3rd I.F. 
T-103 Transformer, 3rd. I.F. - diode detector 
T-104 Transformer, vertical blocking oscillator 
T-105 Transformer, vertical output  

* T-106 Transformer, horizontal output 
T-107 Transformer, ratio detector 
T-108 Transformer, audio output 

*T-109 Transformer, horizontal output 
*T-110 Transformer, heater   
*T-111 Transformer, heater 
T-201 Transformer, 1st - 2nd I.F. 
T-202 Transformer, 2nd - 3rd I.F. 
T-203 Transformer, 3rd. I.F. - diode detector 

L-101 Coil, converter i-f 
L-102 Coil, video peaking  
L-103 Coil, video peaking 
L-104 Coil, video peaking (wound on R-119) 
L-105 Coil, 4.5 MC trap 
L-106 Coil, video peaking (wound on R-122) 
L-107 Coil, video peaking (wound on R-123)  
L-108 Coil, horizontal stabalizer 
L-109 Coil, yoke coupling (wound on C-148) 
L-110 Coil, 4.5 MC amplifier grid adjustment 
L-111 Coil, speaker field (part of speaker) 
L-112 Deflection yoke   
L-113 Choke heater 
L-114 Choke. r- f (channel 5 tweet filter) 
L-201 Coil, converter - I.F. 
L-202 Filament choke 
L-203 Filament choke   
L-204 Filament choke 
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TDAI. .0. 

SIE 

es. 6.7 

L. •7Z0 

.JOIWCI. 
OSC . 4 

 o 

 o 

o 

WV • •D AAAAA 0111011.. vALAS 

• • Lb VI O•l1 

SERVICE PARTS LIST 
TRANSFORMERS AND COILS 

Description 

* See Schematic for applicable symbol 

_J 

Hallicrafters 
Part Number 

508561 
508568 
508562 
558190 
55C192 
55D193 
50C473 
55C191 
55D197 
52C258 
52C290 
508573 
5013574 
508575 

5181301 
51A1578 
51A1579 
51A1580 
5181541 
51A1581 
51A1582 
5181642 
53B264 
5181542 

53A271 
53B294 
538008 
51-1643 
53A282 
53A282 
53A282 

Schematic 
Symbol 

C-100 
C-101 
C-102 
C-103 
C-104 
C-105 
C-106 
C-107 
C-108 
C-109  
C-110 
C-111 
C-112 
*C-113 
C-114 
C-115 
*C-116 
*C-117 
C-118 
C-119 
C-120 
C-121 
*C-122 
C-123 
C-124 
C-125 
C-126 
C-127 
C-128 
C-129 

CAPACITORS 

Description 

330 mmf. 500 V., ceramic tubular 
330 mmf. 500 V., ceramic tubular 
330 mmf. 500 V., ceramic tubular 
5000 mmf. 500 V., ceramic disc 

  Dual 4000 mmf. 500 v., ceramic 
1000 mmf. 500 V., ceramic disc 
5000 mmf. 500 V., ceramic disc 
5000 mmf. 500 V., ceramic disc 
1000 mmf. 500 V., ceramic disc 
5000 mmf. 500 V., ceramic disc   
5000 mmf. 500 V., ceramic disc 
1000 mmf. 500 V., ceramic disc 
10 mmf. 500 V., ceramic tubular 
4.7 =If. 500 V., 10% ceramic tubular 
0.1 mfd. 200 V., paper tubular   
.5 mfd. 25 V., paper tubular 
2.2 mmf. 500 V., 10% ceramic tubular 
30 mmf. 500 V., 10% ceramic tubular 
100-10 mfd. 300 V., 200-30 mfd. 150 V., electrolytic 

  200-5 mfd. 150 V., electrolytic  
5000 mmf. 500 V., ceramic disc 
.1 mid. 400 V., paper tubular 
220 mmf. 500 V., 10% ceramic tubular 
.005 mfd. 600 V., paper tubular 

  22 mmf. 500 V., ceramic tubular   
.05 mfd. 400 V., paper tubular 
.0047 mfd. 400 V., molded paper tubular 
.0047 mfd. 400 V., molded paper tubular 
.01 mfd. 400 V., molded paper tubular 

0  0047 mfd. 400 V., 'molded paper tubular   
C-130 .047 mfd. 400 V., molded paper tubular 
C-131 .047 mfd. 400 V., molded paper tubular 
C-132 5000 minf. 500 V., ceramic disc 
C-133 20 nifd. 450 V., electrolytic 
C-134   0.05 mfd. 200 V., paper tubular   
C-135 140 mfd. 150 V., electrolytic 
*C-136 1000 mmf. 500 V., ceramic tubular 
*C-137 1000 mmf. 500 V., ceramic tubular 
C-138 .006 mfd. 600 V., paper tubular 
*C-139   0.003 mfd. 400 V., paper tubular   
0C-140 .001 mfd. 1000 V., molded paper tubular 
C-141 .01 mfd. 400 V., paper tubular 

0C-143 3900 mmf. 500 V., 10% silver mica 
*C-144  390 mmf. 500 V, 10% silver mica  
*C-145 470 mmf. 500 V., 10% silver mica 
C-146 5000 mmf. 500 V., ceramic disc 
*C-147 120 mmf. 3000 V., ceramic disc 
C-148 .1 mfd. 200 V., paper tubular (part of L-109) 
*C-149 68 mmf. 500 V., 10% ceramic tubular   
C-150 Dual 4000 mmf. 500 V., ceramic disc 
C-151 5 mfd. 50 V., electrolytic 
C-152 330 mmf. 500 V., ceramic tubular 
C-153 1000 mmf. 500 V., ceramic disc 
C-154  5000 mmf 500 V., ceramic disc  

disc   

• 

• • 

Hallicrafters 
Part Number 

47BUL20331M5 
47BUL2033IM5 
47820331M5 
47A168 
47A218 
47A230 
47A168 
47A168 
47A230 
47A168 
47A168 
47A230 
47820100K5 
47A160-6 
46AU 104J 
46A177 
47A160-4 
47X25PG300K 

45C209 
45C2I0 
47A168 
46AV1041 
47820221K5 
46AY502J 
47820220M5 
46AW503J 
46BS472L4 
46BS472L4 
46BSIO3L4 
46BS472L4 
46BS473L4 
46BS473L4 
47A168 
458208 
46AU5031 
458207 
47820A102M5 
47820A102M5 
46AZ 602 F 
46AW3021 
46BS102L10 
46AW1037 
47X30D392K 
47X20D391K 
47X20D471K 
47A168 
47A296 

47X3OTH680K 
47A218 
458175 
47820331M5 
47A230 
47A168 

* USE EXACT REPLACEMENT PART ONLY 

John F. Rider 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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CHASSIS AL1200D, Runs 3, 4; AX1200D, Run 1 
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THE FOLLOWING CHANGES ARE FOUND ON CHASSIS STAMPED ALI200D RUN 4. 

A. In the grid circuit ( pin I) of V-105 resistor R- I95 ( 22,000 ohms, 1/2  watt) is replaced by R- I24 ( 10,000 ohms, 1/2  watt) 
and R- I96 ( 220,000 ohms, 1/2 watt) is replaced by R- I25 ( 470,000, I/2 watt). 

B. In the plate circuit ( pin 2) of V- I05 resistor R-190 ( 1.2 megohms, 1/2  watt) is replaced by R-213 ( 820,000 ohms. 1/2  
watt). 

C. In the grid and cathode circuits of V-105 ( pins I & 3) capacitor C- 172 ( 47 mmf.) is replaced by C- I24 ( 22 mmf.). 

D. In the plate circuit of V- 106A ( pin I) resistors R- I36 ( 3300 ohms, 1/2  watt) and R- I37 ( 1800 ohms, 1/2  watt) are 
transposed so that R- I36 goes to ground and R- I37 connects to C- I30 and C-131. The junction of the two resis-
tors connects as before. 

E. L- I07 wound on R- I23 is connected in series between R-120 and R- I21. 
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THE FOLLOWING CHANGES ARE FOUND ON CHASSIS STAMPED AJI200D RUN 3. 

A. In the grid circuit ( pin I) of V-105 resistor R- I95 ( 22,000 
and R- I96 ( 220,000 ohms, 1/2  watt) is replaced by R- I25 

In the plate circuit ( pin 2) of V-105 resistor R- I90 ( 1.2 
watt). 

In the grid and cathode circuits of V- I05 ( pins I & 3) capacitor C- 172 ( 47 mmf.) is replaced by C- I24 ( 22 mm:.). 

D. In the plate circuit of V- 106A ( pin I) resistors R- I36 ( 3300 ohms, 1/2  watt) and R- I37 ( 1800 ohms, 1/2  watt) sre 
transposed so that R- I36 goes to ground and R- I37 connects to C- I30 and C- I31. The junction of the two resis-
tors connects as before. 

E. L-107 wound on R- I23 is connected in series between R- I20 and R-121. 

ohms, 1/2  watt) is replaced by R- I24 ( 10,000 ohms, 1/2  watt ) 
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VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA-
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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;Fe 

2044 

CAPACITOR VALUES ARE IN MME UNLESS OTHERWISE SPECIFIED 

2 RESISTOR VALUES ARE IN OHMS Et HAVE 1/2 WATT RATING UNLESS 

OTHERWISE SPECIFIED 

3 260 VOLT 130 LEADS SHOWN IN 0E600 SOLID UNES 

4 150 VOLT 13.0 LEADS SHOWN IN HEAVY BROKEN LINESQ 

5 DO NOT MEASURE VOLTAGES ON PLATE OF 0109 PEAK VOLTAGES 

PRESENT MAY DAMAGE TEST EOUIPMENT 
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AH1200D 

RUN 1 

1185 9E0-
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Is R PLACED • R174, 
noo OHMS 1/2 WATT. 

.7o 
33,000 

VII5 

25'.6-61YG 

AUDIO OUTPUT 

CIS& 
015100 

Loa 
A LuE  

AL •CR 

CRC CA 

00,02 

2 

L. , Z Afilarmer 

«MAMA TERMS 1256 42 Olms Ru 

lIETMER TEAM ma. 3 Ommi/04.01 

'MAMA FRAME 

HUM BALANCE 
NOT ON ALL 
MAKERS 

VERT 

4 CIRO 

20000 

HORIZ 

1104 

CII '11r0-

VHF Tuner 1E1492 

220 

.73 

CI34 
11101 I 05510 

.104 
l0000l 

1003 

I '°00 

•003 

TICH 
2545E 

III 

0102 

4C86 21 75 MC 
2ND IF TRAP ADJ T102 

!Le; 

/nos 
1000 

C107 
.15000 

= 
1 RIM 
1000 

MOH. 
4200 LE 

_C104 
1 ,000 

5 AMC 

41011 
1000 

pool 150 

0103 

6C86 

3R0 IF 

• 3 
CHO — 
5000 

0108A 

loO 6SN7-GT 

40H11 OSC 

1105 

• 5 MC 
TRAP 

C 41.4 
2 

4200 50 

0104 

RAMS 

VIDEO AMP 

059 
5000 

25. 

CONTRAST 

BRIGHTNESS 

0171 
'MC 

100000 
ONA/ 5,011 

c, I— 10 1,1413,, 

IW 

LION 

,55 

122 .000 

220 T 220,000 

3300 

LI23 

4700 

L-107 • RMS REPLACED BY 

WIRE JUMPER IN A012000 

RON E * ARI2000 Pm IA 
CHASSIS. 

0105 

25H 7-CT 

SYNC 
CLIPPER 

22 
w▪ ra 

10 

5wri 
FOCUS 

PICTURE TUBE 

vil• 

PLO 

Pt 101 NOT USO 
wITI, METAL TUBE 

11190 
1.15E0 

Clt3 

05 

01,29 

140,000 

• 

, one 
2 aloe 

Z 012 

CIES I1197 

,COM 
mokwo 

Mon 
2001M 
150 ,0 

R )4 

AIM 

T104 

LIOGA 

If? 128117 

VERT OSC 

07.0 33000 et« 

Ole 

3CIEO 
= .0041m 

pc. ., 3s 
•••• 

C124 
MOT 

450,000 
— 441 

VINO 

VERT 
HOLD 

• RISA 
z000 

• 

CI30 
047--

MPDI 

550500 OM 
STOP 

CIW 

- If  
000 MER 
150v 

7 5 
SwATTS 
FUIE TYPE 

0143 

SW 

20103 

PL103 

M11111.0CM 
CONNECTS 

11.104 

X101 

C1M 

lODO 

11144 

1.0030 

C137 I 
1000 0107 

RIOT 6ALS 001 MD 

22,000 

VII0 V115 v105 0106 0112 02 0104 vi 6 v107 vI013 
WAXI-GT 251.6036 12501-GO 128H7 SAUR 626 6An6 PT SALO 6947.GT 

1.113 0109 
29806-UT 
2 7 • 5 • 5 3 4 • 

50, 
OFF.OR 
ON 00108 ICON 6C86 6C136 EALS 68C5 

=c0HTP•L 0103 0502 VIO, 0113 VI 

CI111 

005 RED 
11149 

I 50E. 
71150 HYMEN CIII 

4.71,1C4 

•‘• 

11,77 
33,000 

RIMS 

1500 

V4388 

I/2 6587-0T 

NORIZ OSC 

CI 44 

11154 SILVER 
5400 RICA 

O-
CIOS uorrour 

.0.zo  
Mr ER I STABILIZER 

MICA  J  

RIlO 
92,000 >suit - 

HOLD 

50000 ONM 
STOP 

V109 

25806-CT 

HOMO OUTPUT 

CIMA 

• 

,0;:00 

22 Cl 
1.• 

01028 

I/2 128017 

VERT OUTPUT 

C151 
047 
mr0 

RIM 

3300 
4--

11,54 
5 MG 

HEIGHT 

4LUt 2 2 ML). 

TIO5 

.17 
1000 IRES STOP 

VERT  

LINEARITY 

• cm 
I_ eo UFO 

t 50V VIII 

= I 13 3.GT 

7109 H V HECT 

ClOS 
047 

—vv. CHM 
011111 
.0.000 y 5 WO 150V 
20 

A 

0151 

4700 
101 

CAPACITOR VALUES ARE IN IMF UNLESS OTHERWISE SPECIFIED 

2 RESISTOR VALUES ARE ,N 0111158 HAVE 1/2 WATT RATING UNLESS 

OTHERWISE SPECIFIED 

3 260 VOLT B• LEADS SHOWN IN HEAVY SOLID LINES 

4 ISO VOLT 8+ LEADS SHOWN IN HEAVY BROKEN LINESIQ 

5 00 NOT MEASURE VOLTAGES ON PLATE Of 0109 PEAK VOLTAGES 

PRESENT MAY DAMAGE TEST EQUIPMENT 

VALUES AND TOLERANCES SHOWN ARE NOMINAL AND VARIA. 
TIONS MAY BE FOUND. IT IS RECOMMENDED THAT THE VALUE 
OF ANY REPLACEMENT CORRESPOND TO THE NOMINAL VALUE 
OF THE PART BEING REPLACED. 
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CHASSIS AG1200D, Run 1 
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OF THE PART BEING REPLACED. 

CAPACITOR VALUES ARE IN WO UNLESS OTHERWISE SPECIFIED 

2 RESISTOR VALUES ARE IN OHMS& HAVE 1/2 WATT RATING UNLESS 

OTHERWISE SPECIFIED 

3 260 VOLT BT. LEADS SHOWN IN HEAVY SOLO LINES 

4 150 VOLT 13.7 LEADS SHOWN IN HEAVY BROKEN LINESIII=M 

5 DO NOT MEASURE VOLTAGES ON PLATE OF vI09. PEAK VOLTAGES 

PRESENT MAY DAMAGE TEST EQUIPMENT 

VHF 

20" CHASSIS 
AG1200D 
RUN 1 

-
 t
 I
 3
9
V
d
 A

l.
 

S
U
L
A
V
I
D
1
1
1
V
H
 

CJohn 1. Rider 



ANT. TERM TRE:.80%0 

TSIDI 

000 
330 

4 

R1137 
470 Poo 

S 1 A 

1.2 

ne 

VI 
682700 
6807 
RF 41mP   

C2 

CIO 

C3 

R 2 
11.3%  
111E6 

I(  
CS 

r 470 

1.3 
CHANNEL 13 

RF PLATE ADJ. 

SIB 

.30 

CI 

CS 114 
100 470 

.56 

CO 

L6 

CHANNEL I 
MIX GRID 

ADJ 

2.2 

.3 
750.000 

r. 

—011 

J0.000 0 0 

02 

6J6 

OSC/mIXER 

. 30 

L,CINIEDL 13 

CI. I FINE 
• I TuNING - pc, 

CI 3 
10 

RS 
15,000 

LO 
CHANNEL 6 

050. ADJ 

CIO 

24 75 MC 

015 LO :LIO 
SID r5 I 

 )1-1 

.se T  

5000 ., os 
3500 

I Ea 

101376 FOR AJ1200D CHASSIS 
101677 FOR AYI2000 CHASSIS 
1E1677 FOR 01.12000 CHASSIS 

696590 

6A474 

3A5138 

66A1114 

608550 

80A554 

«A127 

73A8 29 

736833 

13.4833 
60A 555 60A558 

11162136 /3A831 13A836 

Lo3 

— 69A591 

- 1.0475 

- - 48,1566 

— — 38 

714197 ( 1C1376 TUNER) 

12tA076(121677 TUNER) 

74A598( ICI 376 TUNER) 

121A077(IE1677 TUNER) 

 1- 

60A5 59 

3A3138 

73.4830 

8A2135 

100. 32f•, 14,1•491 View 44 IC 370 & 177 ENE Cestode TV T 

ANT 'TERM 
70101 

01045 
470000 

INV 
470,000 

7 — 4 

1E1492 

SIA 

76A10133 

64477 

3A3138 

66A914 

604556 

88A927 

73A8 29 

7 3A833 

8A2136 

1.2 
CHANNEL 13 
RF GRID ADJ 

6965112 

6A477 

4A1565 

3A3138 

7iA197 

748597(1E1492 TUNER) 
74A598(1C1345 TUNER 

601)559 

3A3I38 

738830 

882135 

73A829 800557 60A558 
73A2131 73A836 73-833 

Pig. 128A espleded 11.414 / C1.145 6 1E1112 V« PENTODE TV TUNER 

L6 

CHANNEL 11 
Hut GRID 

ADJ. 

TRH 

v2 

6.16 

000/MIXER 

L7CMAN1EL 13 
05G A 

C12 
-T FINE 

TU111144 

I iC:03 

nP°61 

220.000 LEI 
CHANNEL 
OSC ADJ. 

10,000 

SID 

—.56 

o T.•48 

241.75MC 

 41-4978e4—t---
CM 1.9 14,, 

4. 

• 

Imo 

V2 
L4 

1_1 _, o • 5 

C. CII 1.00 If 500 1:500 If 500 
L5  
000 

S
à
3
1
J
V
2
I
D
1
1
1
V
H
 

John I. Rider CHASSIS AG1200D, AH1200D, AI1200D, AL1200D, AR1200D, AX1200D, AY1200D, AZ1200D, BA1200D 



SYNC. CLIPPER 

Before viewing the following waveforms set the 
contrast control for the 80 volt peak to peak reading 
and the pattern shown on page 1953-21 

V-105 
Sync. Clip. 

Plate Pin 2 

Sweep Freq. 
7875 cps 

Voltage P/P 
34 volts 

.28778)—C 

V-105 
Sync. Clip. 

Grid Pin 1 

Sweep Freq. 
7875 cps 

Voltage P/P 
43 volts 

Yeol.IF 

V-105 
Sync. Clip. 

Plate Pin 5 

Sweep Freq. 
7875 cps 

Voltage P/P 
40 volts mar leiemen% 

VERTICAL OSCILLATOR AND VERTICAL AMPLIFIER 

!/ 
Junetion of 

R-133, R-194 
& C-128 

9.178)-1 

Sweep Freq. 
30 cps 

Voltage P/P 
47 volts 

V- 1013A 
Vert. Osc. 

Cath. Pin 4 

Sweep Freq. 
90 cps 

Voltage P/P 
110 volts 

V - 108B 
Vert. Out. 

Plate Pin 

Sweep Freq. 
30 cps 

Voltage P/P 
1500 volts 

Across Vert. 
Yoke 

Green Leads 

Sweep Freq. 
30 cps 

Voltage P/P 
90 volts 

V- 106A 
Vert. Osc. 

Grid Pin 2 

Sweep Freq. 
90 cps 

Voltage P/P 
180 volts 

9111783—F 

V-10813 
Vert. Out. 

Grid Pin 7 

Sweep Freq. 
30 cps 

Voltage P/P 
90 volts. 

oce,ma V-118 
Pis Tube 

Grid Pin 2 
Green Lead 
Sweep Freq. 
30 cps 

Voltage P/P 
14 volts 

CHASSIS AG1200D, AH1200D, AI1200D, AL1200D, AR1200D, AX1200D, AY1200D, AZ1200D, BA1200D 

TYPICAL OSCILLOSCOPE PATTERNS 
VIDEO AMPLIFIER 

9217/89-1, 

NOTE: When observing this teat pattern the oscil-
loscope must not be grounded since the ground side 
of the scope is connected to B. of the power supply. 
Do not touch the tv chassis and the scope during this 
observation as a severe shock will result. The "hot" 
lead of the scope should be connected to the green 
wire and the other scope lead should be connected to 
the green wire with black tracer. 

V-104 
Video Amp. 

Plate pin 5 

Sweep Freq. 
7875 cps 

Voltage P/P 
set 60 volts 

HORIZONTAL OSCILLATOR AND 

HORIZONTAL AMPLIFIER DRIVE 

V- I08 
Horiz. Our. 
Grid Pin I 
Sweep Freq. 
7875 cps 
Voltage P/P 
For 17" chassis 
28 volts 
20" & 21" chassis 
45 volts 

V-109 
Horiz. Out. 
Grid Pin 5 
Sweep Freq. 
7875 cps 
Voltage P/P 
For 17" chassis 
95 volts 
20"& 21" chassis 
140 volts 

/-" 

V-108 
Horiz. Osc. 
Plate Pin 5 

Sweep Freq. 
7875 cps 

Voltage P/P 
For 17" chassis 

91 volts 
20"& 21" chassis 

45 volts 

[106m— L 

V-108 
Horiz. Our. 
Plate Pin 2 

Sweep Freq 
7875 cps 

Voltage P/P 
For 17" chassis 

95 volts 
20"& 21" chassis 

145 volts 

HORIZONTAL AMPLIFIER, DAMPER AND HIGH VOLTAGE RECTIFIER 

Before endeavoring to view the following waveforms 
read the notes and instructions at the beginning of this 
section pertaining to waveforms. The high voltage 
probe shown below must be used to prevent damage to 
the test equipment being used 

V-110 
Damper 

Cath. Pin 3 

Sweep Freq. 
7875 cps 

Voltage Ratio 
I time 

92.1M1141 

Across Horiz. 
Yoke NOTE: When observing this test pattern the oscil-

loscope must not be grounded since the ground side 
Red Wires of the scope is connected to B • of the power supply. 

Do not touch the tv chassis and the scope during this 
Sweep Freq. observation as a severe shock will result. The "hot" 

7875 cps lead of the acope should be connected to the red wire 
and the other scope lead should be connected to the 

Voltage Ratio red wire with black tracer. 
1 time 

9281114-5 

I 

••••"---e 

INSULATING 'RISE 

(WAX FILLED 
HEAVY COPPER 
WIRE WRAPPED 
AROUND CAP TO 
FORM A PROBE 

V-109 V-111 
Boris. Out. High Volt. 

Rectifier 
Plate Cap Plate Cap 

Sweep Freq. Sweep Freq. 
7875 cps 7875 cps 

Voltage Ratio Voltage Ratio 
1.7 times 5.5 times 

92[17114—, 

t METAL TUBING 
FOR SHIELD 

TUBE SOCKET 
WITH ALL 9 PINS 
TIED TOGETHER 

98111.4 

CONVECT CUPS TO 
TV CHASSIS 

Fig. 24A. High Voftoge Probe for Waveform Observations 

TO 
SCOPE 

VERTICAL 
INPUT 

TERMINALS 

-
 t.
 I
 3
9
V
d
 A
l
 

©John I. Rider 



ALIGNMENT FOR 1E1483 VHF 16-POSITION CASCODE TUNER 

These tuners have been carefully aligned at the factory by personnel using precision equipment. Minor adjustments 
of the tuner may be necessary after making tube or part replacements. When replacing tubes in a tuner use the 
same tube type as the original tube which was removed from the tuner and also try several different tubes and select 
the one which gives best performance. Realignment of the tuner probably will not be required if a selected tube is 
used for replacement. For those service engineers who are properly equipped as specified, the following alignment 
procedure is included. DO NOT ATTEMPT TUNER ALIGNMENT UNTIL THE TV RECEIVER IS KNOWN TO BE 
FUNCTIONING PROPERLY AND THE I-F ALIGNMENT OF THE RECEIVER IS CORRECT. 

EQUIPMENT REQUIRED FOR VHF TUNER ALIGNMENT 

Sweep Generator RCA type WR-59B or equiv. 
Marker Generator RCA type WR-39C or equiv. 
Oscilloscope RCA type WO-56A or equiv. 
Bias Source  11 volt battery or equiv. 
Detector Circuit  See Fig. 20CA. 
Isolation Transformer  150 watt rating or higher. 

OSCILLATOR ADJUSTMENT FOR 16 POSITION TUNERS 

47 07 

TO 300 OHM 
BALANCEO OUTPUT 

FROM SIGNAL GENERATOR 

220 

•  

220 

47 

We  

17 

TO TUNER 
ANTENNA 
TERMINALS 

• 

9242014 

Fig. 20BA. Sweep Generator 300 Ohm Pod 

1. Connect the balanced sweep output from a signal generator to the VHF tuner antenna terminal through the 300 
ohm pad shown in Fig. 20BA. Set sweep generator for 10 MC sweep. 

2. Connect the negative side of 11 volt bias supply to terminal 8 of the VHF tuner. Connect the positive side of 
the bias supply to the chassis. 

3. Connect the oscilloscope and band-pass detector circuit shown in Fig. 20CA to Test Point TP-2 shown in 
Fig. 20CB. 

4. Set the VHF tuner channel selector to channel 13. 

5. Loosely couple the high side of the marker generator to the antenna input terminals by clipping the lead over 
the insulation of one sweep generator lead. Connect the ground side of the generator to the chassis of the VHF 
tuner. Set the marker generator to the channel 13 picture carrier frequency of 211.25 MC. 

6. Carefully note the position of the marker pip on the response curve. Use a grease pencil if necessary to mark 
the position on the face of the cathode ray tube. 

7. Loosely couple the high side of the marker generator to the band-pass detector circuit by clipping the lead 
over the germanium diode in the detector circuit. Connect the ground side of the generator to the chassis 
of the VHF tuner. Set the marker generator to 45.75 MC. 

8. Rotate the fine tuning control of the VHF tuner until the 45.75 MC marker is in the same spot as the marker 
in steps 5 and 6. If this cannot be accomplished by adjustment of the fine tuning control, adjust the channel 13 
oscillator adjustment (L-7) to position the 45.75 MC marker. DO NOT DISTURB THE SETTING OF THE FINE 
TUNING CONTROL AFTER THIS ADJUSTMENT. 

9. Switch the VHF tuner channel selector and sweep generator to channel 12. 

10. Repeat steps 5 and 6 except the picture carrier frequency for channel 12 (205.25 MC) in step 5. 

11. Repeat step 7 using the same marker frequency of 45.75 MC. 

12. Adjust the incremental oscillator coil for the channel until the 45.75 MC marker pip is in the same position 
on the curve as the marker pip for the picture carrier was in step 10. 

13. Repeat steps 9, 5, 6, 7 and 12 for channels 11, 10, 9, 8 and 7 in that order. In each case switch the channel 
selector and sweep generator to the channel being aligned. The marker generator frequency for step 5 will 
be the picture carrier frequency for the channel being aligned. See the chart on page 1953-14 for the picture 
carrier frequency of each channel. 

14. Switch the channel selector and sweep generator to channel 6 and repeat steps 5 and 6 except use the picture 
carrier frequency for channel 6 (83.25 MC) in step 5. 

15. Repeat step 7 using the same marker frequency of 45.75 MC. 

16. Adjust the channel 6 oscillator adjustment until the 45.75 MC marker pip is in the same position on the curve 
as the marker pip in step 14. See Fig. 20CB. 

17. Repeat steps 9, 5, 6, 7 and 12 for channels 5, 4, 3 and 2 in that order . In each case switch the channel selector 
and sweep generator to the channel being aligned. The marker generator frequency for step 10 will be the 
picture carrier frequency for the channel being aligned. See the chart on page 1953-14 for the picture carrier 
frequency of each channel. 

NOTE: If two marker generators are available the alignment can be greatly simplified by using one generator for 
the picture carrier marker and the other for the 45.75 MC marker. Both generators are connected to the 
receiver at all times as directed in the above instructions. The use of two generators will produce two pips 
on the pattern. The adjustments outlined above will make these two pips coincide on the oscilloscope pattern. 
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Fig. 20CA. Detector Circuit 
For Tuner Alignment 
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TOP VIEW 
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CHASSIS AG1200D, AH1200D, AJ1200D, AL1200D, AR1200D, AX1200D, AY1200D, AZ1200D, BA1200D 

1E1380 CASCODE TV TUNER ALIGNMENT (ANT. & RF CIRCUITS) 

TUNER 

5. 

4.270 

3. F 

2. 140 

I. 120 

CID CID 

V2 

6J6 

40 285 

7 

-3 (AGC) 

VI 
6BZ 7 oR 
61307 

VIO' 
6C136 

VI02 
6CB6 

I. 120P  I K 11(1)p 19 K 

A G 

VII 4 
6C4 

145 P 

1.6 K 

120SG 

NR SUP 

AG G NR G 

NR SUP 

-2.5 PI .6 KI 120 S 

2.4 K2 NC (20 P 

.6 P2 F 

NC 6AL5 

V113 

VI03 
6C86 

NR G 145P 

NOTES 

VOLTAGE READING TAKEN UNDER THE FOLLOWING CONDITIONS 

1. 

2 

3. 
4 

5. 
6 

7 
8. 

ANTENNA DISCONNECTED. 

CHANNEL SELECTOR SET TO INACTIVE CHANNEL ( 12 ORI3). 

BRIGHTNESS CONTROL MAXIMUM. 
CONTRAST CONTROL MINIMUM. 

AGC CONTROL SET FOR MAXIMUM SENSITIVITY. 

ALL OTHER CONTROLS SET FOR NORMAL RASTER. 

LINE VOLTAGE II7V 60 ,1,AC. 

ALL VOLTAGES ARE DC AND POSITIVE WITH RESPECT TO 

THE CHASSIS UNLESS OTHERWISE SPECIFIED. 

ALL READINGS TAKEN WITH A VTVM. 

VARIES FROM 60 TO 180V DEPENDING UPON THE SETTING 
U1 IHHLIbHI uuN NuL. 

• HEATER OF v115 IS CONNECTED TO CATHODE, PIN 8. 

140 

P 

130 SG 

NR SUP 

215 SG 

9.5K 

1.3K 

6AU6 
VI I 2 

270 p 

580 K 

NC 

NC 

NR G 

FICT) 

135 K2 

5 G 

9.5 SLIP 

235 p 
1.3SUp 6AH6 

V104 

V110 
12 AX4 /GT 

NC 

6806 /GT 
V109 

ISO SG  

36 GI 

8.4 K2 

105 

6 G2 

4 K2 

VI06 
12 8H7 

5 3 4 F 

490 P2 

9100 G2 

V105 
6SN 7/GT 

NR P2 

NC 

120Gi 

60 PI 

45 Ki 

V107 
6AL5 

-12 PI 

NC 

148 G JPlIII 

270 SG 

260 p 

VI 15 
6 W 6 

-13.5 GI 

8.5 K2 

NR Kl 

F 

ISO K 

NC 

180 pl 

SKI 

2G2 

210 P2 

6SN7/GT 
v108 

Fig. 20A. Voltage Chart for AJ1200D Chassis with IC1376 Cascode Tuner 
AL1200D Run 2 and A Y1200D Chassis with 1E1677 Cascade Tuner, and 
AZ1200D Chassis with 1E1380 Coscode Tuner 

The tuner was carefully aligned at the factory and should not require complete realignment under normal operating 
conditions. A slight readjustment of the individual oscillator slugs may be required as the tubes in the tuner age or 
are replaced. In some rate cases it will be necessary to realign the tuner after replacing either of the two tubes. If 
any service work is performed on the tuner, realignment may or may not be required. NO ATTEMPT TO REALIGN 
THE TUNER SHOULD BE MADE UNTIL THE BALANCE OF THE TV RECEIVER IS KNOWN TO BE IN PROPER 
OPERATING CONDITION AND IS PROPERLY ALIGNED. 

EQUIPMENT REQUIRED 

1. Sweep generator covering all 12 television channels. 

2. Marker generator covering the same range as the 
sweep generator. 

3. Oscilloscope. 

4. Vacuum tube voltmeter (VTVM). 

SET-UP PROCEDURE 

1. Set the CHANNEL SELECTOR switch to channel 12. 

TOP FRONT 
VIEW VIEW 

Fig. 20AA. 1E1380 Cascade Tuner 
Alignment Adjustments 

OSCILLOSCOPE 
TERMINAL 

TP9 

92C1868 

2. Connect the vertical amplifier input of the oscilloscope through a 10,000 ohm resistor to test point TP-9 on the 
tuner. (See Schematic Diagram and Fig. 20AA). The horizontal amplifier in the oscilloscope should be connected 
to the oscilloscope sweep voltage output from the sweep generator. 

3. Connect the negative pole of a 1.5 volt dry cell to the terminal where the AGC lead (white wire) from the tuner is 
connected. (Connect the positive pole of the dry cell to the receiver chassis. (See Schematic Diagram). 

4. Set the FINE TUNING control at the approximate midpoint of its tuning range. 

5. Connect the sweep generator to the antenna terminals and adjust to sweep channel 12. Keep the output of the sweep 
generator as low as possible to prevent overloading the r-f stage. 

6. Loosely couple the r-f output from the marker generator to the antenna terminals. Use the minimum amount of 
coupling and signal from the marker generator required to give a good marker on pipe on the oscilloscope pattern. 

ANTENNA AND RF CIRCUIT ALIGNMENT 

7. Adjust C-13, C-3 and C-6 for a flat-top response curve and maximum gain. Check markers on all channels. They 
should fall in automatically on each channel. Correct marker frequencies for each channel are given in the Picture 
Carrier and Sound Carrier columns of the chart on page 1953-14. Refer to Fig. 20AB. 

8. Disconnect the battery used to obtain negative bias. 

9. Disconnect the test equipment and air check the receiver on all active channels. If it is possible to receive a nor-
mal picture on all active channels by adjusting the FINE TUNING control, further alignment will not be necessary. 

1E1380 CASCODE TV TUNER ALIGNMENT (OSC. CIRCUIT) 
1. Set the FINE TUNING control at the approximate midpoint of its tuning range. 

2. Place a non-metallic screwdriver through the openings provided in the front of the chassis and the tuner assembly 
and adjust the oscillator coil slug for each active channel to give the best possible picture. 

PICTURE 

CARRIER\ 
SOUND 

'CARRIER 

7-* ..\ r  r.*e   

(7:\ r774r\   
Fig. 20A8. Typical Channel Response Curves for TV Tuners 
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V101 
6C B 6 

120P .9 K 

120SG - .5 G 

SUP 

VHF 
TUNER 

5 130 

4 NR 

3 FIL 

2 120 

I 12.0 

10.270 

9. 63AC 

8 -.8 

7. NR 

pOTES‘ 

VOLTAGE READING TAKEN UNDER THE FOLLOWING  
CONDITIONS:  

I. ANTENNAS DISCONNECTED, AND 
TERMINALS SHORTED. 

2. CHANNEL SELECTOR SET TO UHF POSITION. 

3. BRIGHTNESS CONTROL MAXIMUM. 

4 CONTRAST CONTROL MINIMUM. 

5. AGC CONTROL SET TO MAXIMUM COUNTER 

CLOCKWISE POSITION. 

6. ALL OTHER CONTROLS SET FOR NORMAL RASTER 

7. LINE VOLTAGE 117 V 60 11, AC. 

8. ALL VOLTAGES ARE DC AND POSITIVE WITH 

RESPECT TO THE CHASSIS UNLESS OTHERWISE 

SPECIFIED. 

9 ALL READINGS TAKEN WITH A VTVM. 

V102 V103 
6 CB 6 66E36 

Fe F 

120P 2.1 K 

1205G NR G 

• SUP 

NR K1 120SG 

• 120P 

NR P2 • F 

VARIES FROM TO 70180V DEPENDING UPON THE 

SETTING OF THE HEIGHT CONTROL. 

INDICATES GROUND LUGS 

HEATER OF VII5 IS CONNECTED TO CATHODE, PIN 8. 

TIE POINT. 

NO CONNECTION. 

NOT READABLE. 

140 TP 

• F 

NC 

• K 

125 P 

125 SG 

•SUP 

250 SG 

V106 
12 B H7 

NR Kl 

-24 GI 

*100 PI 

• F(CT) 

115 K2 

4G 

9.2 SUP 

F • 

6.6 K2 
250 P 

GANG 
V104 

3.3 K2 

NR P2 

• 

+.7 TP 

140 G 

270 

255 11' 

VI 10 
I2AX4/GT 

TP48 

F • • p 

9.4 K2 

125 SG 

-35 GI 

TP NR 

6BQ 6/GT 
V109 

120GI 

150PI 

140 KI 

V-107 
6A L 5 

-2.0 PI 

F • 

OF 
NR KI 

F • 

140K 

NC 

150 PI 

41(1 

I.5G2 

205P2 

6SN7/GT 
V108 

TUNER 

140 

Fig. ISBA. Voltage Chart for BAI200D Chassis with 1E1483 Cascade Tuner 
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NOTES 

VII3 

i2 NR 

NR SUP 

.6 KI 120 SG 

NC 120 P 

.6 P2 F 

VOLTAGE READING TAKEN UNDER THE FOLLOWING CONDITIONS 

2. 

3. 
4 
5. 

6. 

e. 

ANTENNA DISCONNECTED. 

CHANNEL SELECTOR SET TO INACTIVE CHANNEL ( 12 ORI3). 

BRIGHTNESS CONTROL MAXIMUM. 
CONTRAST CONTROL MINIMUM. 
AGC CONTROL SET FOR MAXIMUM SENSMVITY. 

ALL OTHER CONTROLS SET FOR NORMAL RASTER. 

LINE VOLTAGE 117 V 60 114C. 

ALL VOLTAGES ARE DC AND POSITIVE WITH RESPECT TO 

THE CHASSIS UNLESS OTHERWISE SPECIFIED. 

ALL READINGS TAKEN WITH A VTVM 
VARIES FROM SO TO 180V DEPENDING UPON THE SETTING 
OF THE HEIGHT CONTROL. 

THESE TUBES USED ONLY ON CHASSIS WITH HEATER 
TRANSFORMERS. 

HEATER OF VII5 IS CONNECTED TO CATHODE, PIN 8, 
ON CHASSIS WITH HEATER TRANSFORMER. 
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Fig. 19A. Voltage Chart for AGI200D, AH1200D, or AR1200D Chassis with 1E1492 Pentode Tuner 
and AL1200D fRuns 3 6 41 or AX1200D Chassis with IC1345 Pentode Tuner 
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CHASSIS AG1200D, AH1200D, AJ1200D AL1200D, AR1200D AX1200D, AY1200D, AZ1200D, BA1200D 

BAND PASS ALIGNMENT OF 1C1345, 1C1376, 1E1492, & 1E1677 TV TUNERS 

CAUTION: Band pass alignment is careful ly made at the factory. Attempt this al ignment only 

with proper equipment and set-up. The tube shields and the bottom cover for the tuner must be in 

place. The oscillator adjustment given on page 1953-15 must be completed before the band pass 

alignment is started. 

1. Complete the set-up procedure given on page 1953-15. 

2. Connect the leads from the sweep and marker generators to the tuner antenna terminals. 

Turn the channel selector to channel 13. Adjust the generators to the correct frequencies for channel 13 as shown 

in the chart on page 1953-14. 

Adjust L-3 (channel 13 rf plate), L-2 (channel 13 rf grid), and L-6 (channel 13 mixer grid) adjusting screws (see 
Fig. 16À or 16B)for a band pass characteristic containing both carriers with steep sides and maximum gain. The 
1C1376 cascode tuners do not require adjustment of the channel 13 rf grid coil (L-2) and hence a screw for this 

adjustment will not be found on the top of these tuners. 

If the factory adjustment of the incremental loops and coils has not been disturbed, alignment of the rf plate, rf grid, 
and mixer grid should be complete after the completion of step 4 unless extensive repairs have been made on the tuner. 
Check the other channels for a similar band pass characteristic as shown in Fig. 17A. If they have the correct 
characteristics further alignment is not necessary. If they do not, procede with step 5. When aligning the 1C1376 
cascode tuners it will first be necessary to repeat step 4 and adjust L-2 by spreading or compressing the turns of the 

coil before continuing with steps 5 and 6. 

Adjust the coils of the rf plate, rf grid, and mixer grid for channels 12 through 7 starting with channel 12. Adjust 
the signal generators for each channel to the frequencies given in the chart on page 1953-14. Pushing the half turn 
coil loops towards the center of the switch so that they are closer to the switch wafer will increase the frequency 
while pulling them out and away from the switch wafer will decrease the frequency. Adjust for a band pass 
characteristic containing both carriers with steep sides and maximum gain. 

Adjust the coils of the rf plate, rf grid, and mixer grid for channels 6 through 2 starting with channel 6. Adjust the 
signal generators for each channel to the frequencies given in the chart on page 1953-14. Spreading the turns of 
the coils will increase the frequency while squeezing the turns together will decrease the frequency. Adjust for a 
band pass characteristic containing both carriers with steep sides and maximum gain. A tuning wand may be used 

to determine what change is necessary. 
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Fig. 17A. Typical Channel Response Curves for TV Tuners 

@John Y. Rider 

V2 

TUNER 

6J6 

140 285 

* 30 BRIGHTNESS MAX 
150 BRIGHTNESS MIN 

dà 0 FOCUS CONTROL MIN 
500 FOCUS CONTROL MAX 
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NOTES 

VOLTAGE READING TAKEN UNDER THE FOLLOWING CONDITIONS 

I ANTENNA DISCONNECTED. 

2. CHANNEL SELECTOR SET TO INACTIVE CHANNEL ( 12 OR 13 ). 

3 BRIGHTNESS CONTROL MAXIMUM. 

4 CONTRAST CONTROL MINIMUM. 

5. AGC CONTROL SET FOR MAXIMUM SENSITIVITY. 

6. ALL OTHER CONTROLS SET FOR NORMAL RASTER. 

7 LINE VOLTAGE II7V 60 '1) AC. 

a ALL VOLTAGES ARE DC AND POSITIVE WITH RESPECT TO 

THE CHASSIS UNLESS OTHERWISE SPECIFIED. 

9. ALL READINGS TAKEN WITH A VTVM. 

it VARIES FROM 60 TO 180V DEPENDING UPON THE SETTING 
OF THE HEIGHT CONTROL. 

• THESE. TUBES USED ONLY ON CHASSIS WITH HEATER 
TRANSFORMERS. 

▪ HEATER OF VII5 IS CONNECTED TO CATHODE, PIN 8, 
ON CHASSIS WITH HEATER TRANSFORMER. 
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ALIGNMENT FOR 1C1345 OR 1E1492 PENTODE-
& 1C1376 OR 1E1677 CASCODE TUNERS 

These tuners have been carefully aligned at the factory by personnel using precision equipment. Minor alignment 
adjustments of the tuner may be necessary after making tube or part replacements. When replacing tubes in a tuner 
use the same tube type as the original tube which was removed from the tuner and also try several different tubes and 
select the one which gives best performance. Realignment of the tuner probably will not be required if a selected tube 
is used for replacement. Use of an alternate tube may require a complete realignment of the TV tuner. For those 
service engineers who are properly equipped as specified, the following alignment procedure is included. Balance of 
TV receiver must be functioning properly before aligning tuner. 

EQUIPMENT REQUIRED FOR TV TUNER ALIGNMENT 

1. Sweep generator RCA type WR-59B or equiv. 
2. Marker Generator RCA type WR-39C Television 

Calibrator or equivalent. 
3 Oscilloscope  RCA type WO-56A or equiv. 
4. Bias Source   1.5 volt battery. 
5. Isolation Transformer  150 watt rating or higher 

SET-UP PROCEDURE FOR TUNER ALIGNMENT 
Fig. 15A. Numbering of Tuner Terminals 

9281799-1 

1. Check to be sure that the tube shields and the bottom cover for the tuner are in place. 

Connect all test equipment and the television chassis to a common ground. Be sure to use an isolation trans-
former for the receiver chassis. Allow at least a 5 minute warm-up period for the receiver chassis. 

Connect the negative terminal of a 1.5 volt bias source to terminal 8 of the TV tuner. See Fig. 15A for terminal 
numbering. Connect the positive side of the bias source to any convenient ground point on the chassis. 

Connect the hot lead from the oscilloscope through a 10,000 ohm carbon resistor to test point T.P.-1 (See page 
1953-16). Connect the ground lead from the oscilloscope to any convenient ground point on the TV tuner chassis. 
Set the scope sweep oscillator to roughly 120 cycles. 

OSCILLATOR ADJUSTMENT 

1. Turn the channel selector to channel 13. 

Set the marker generator to 237.5 mc. and connect generator leads to the antenna terminals. 

Rotate the fine tuning control until a zero beat is indicated on the scope. When the fine tuning control is rotated 
a band will appear across the face of the scope. As the point of zero beat is approached this band will increase 
in amplitude and then decrease sharply until a minimum is reached which is the point of zero beat. If the fine 
tuning control is rotated farther in the same direction the amplitude of the band will increase sharply and then 
decrease. The point of zero beat should fall in the approximate center of the range over which the fine tuning 
control may be rotated. If it does not, set the fine tuning control at the approximate center of its range and adjust 
L.- 7 (Channel 13 Oscillator Adjustment) for the zero beat. Do not disturb the setting of the fine tuning control after 
this adjustment. 

Set the channel selector to channel 6. 

5. Set the marker generator to 109.5 mc. 

6. Adjust L-8 (Channel 6 Oscillator Adjustment) for the zero beat indication on the scope. 

NOTE: Adjustment of the channel 13 and channel 6 oscillator coils automatically brings all other channel into adjust-
ment. The adjustment screws cover their entire electrical range within eight full revolutions counterclockwise 
from the tight position. Any further rotation of these screws may cause them to fall out. Counterclockwise 
rotation of the screws will decrease the oscillator frequency. Best results will be obtained if a non-metallic 
screwdriver is used. 
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Fig. 16A. 1C1345 or 1E492 Pentode TV Tuner Alignment Adjustments 
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CHASSIS AG1200D, AH1200D, AJ1200D, AL1200D, AR1200D, AX1200D, AY1200D, AZ1200D, BA1200D 
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1-F AMPLIFIER ALIGNMENT FOR BA1200D CHASSIS 

PROCEDURE 

1. Connect all test equipment to a common ground. Connect the TV chassis to this same ground after installing 
an isolation transformer between the power line and the TV chassis. One side of the line cord connects directly 
to the TV chassis and an isolation transformer must be used for safety. Allow a 15 minute warm up period. 

2. Set the AVC switch on the rear chassis apron to the 0-10 MILE (counterclockwise) position. 

3. Connect the negative side of a 3 volt battery supply to test point 0 . Connect the positive side of the supply 

to the TV chassis. See schematic diagram. 

4. Connect a VTVM to test point (b) through a 47,000 ohm carbon resistor. Connect the ground side of the meter 

to the TV chassis. See Fig. 11C. 

5. Connect the high side of a marker generator to the shield of the osc./mixer tube. This connection will ca-
pacitively couple the generator output to the tube. Make sure the shield is ungrounded by raising it above the 

grounded clips that hold it in place. 

G. Get the channel selector to channel 3 or 4, whirhpver is vacant. 

7. Set the marker generator output (unmodulated) for a two volt negative dc reading on the VTVM and adjust the 
three i-f transformers, L-9, and L-201 according to the I-F AMPLIFIER ALIGNMENT CHART shown below. 
Readjust the signal generator output as required to maintain the two volt VTVM reading. 

I-F AMPLIFIER ALIGNMENT CHART 

Signal Generator Transformer 

Frequency or Coil VTVM 

(No Modulation) Adjustment Location Indication 

45.0 MC T-201 (bottom) See Fig. 11C Maximum 

42.8 MC T-202 (bottom) Under Chassis Maximum 

44.0 MC T-203 (bottom) See Fig. 11C Maximum 

41.25 MC T-202 (top) See Fig. 11C Maximum 

42.8 MC T-202 (bottom) See Fig. 11C Maximum 

44.25 MC *L-201 See Fig. 11C Maximum 

44.25 MC #1, -9 See Fig. 11C Maximum 

IMPORTANT - The wax in the end of the coil forms holding the iron core in position may be softened for adjustment 
of the core by means of a heated screwdriver or a small pencil type soldering iron inserted into the wax. Remelt wax 

after adjustment. 

* NOTE: Temporarily connect the series resistor-capacitor combination shown in Fig. 12A to the tuner test point 

TP-2 when making this adjustment. 

# NOTE: Temporarily connect the series resistor-capacitor combination shown in Fig. 12A to the grid (pin 1) of 

V-101 the 6CB6 first i-f amplifier when making this adjustment. 

8. Disconnect the VTVM and marker generator connected in steps 4 and 5. The balance of the set-up should be as 

directed in steps 1, 2, 3 and 6. 

9. Capacitively couple the high side of the sweep generator r-f output to the osc./mixer tube by connecting to the tube 
shield which has been raised above its grounding clips. The ground side of the sweep generator should be connected 
to the receiver chassis. Adjust the generator to sweep from 40.5 to 46.5 MC. 

10. Loosely couple the high side of the marker generator to the high side of the sweep generator by clipping the marker 
generator r-f lead over the insulation of the sweep generator r-f lead. The ground side of the marker generator 

should be connected to the receiver chassis. 

IMPORTANT - To prevent overloading of the i-f amplifier keep the output of the sweep and marker generators as low 
as possible. The marker generator output should be just high enough to produce visible pips on the pattern. In some 
cases the 41.25 MC pip will not be visible unless the r-f output of the marker generator is increased to overcome the 
attenuation of the 41.25 MC signal by the trap in the top of T-202. 

11. Connect the sweep output terminals on the sweep generator to the input of the horizontal amplifier in the os-

cilloscope. 

12. Connect one side of a 47,000 ohm 1/2 watt resistor to test point shown in the schematic diagrams. Connect the 
other end of the resistor to the high side of the input terminals for the vertical amplifier in the oscilloscope. The 
scope ground terminal connects to the receiver chassis. Keep the scope leads away from the internal chassis 

wiring, particularly the horizontal output section. 

13. Reduce the r-f output of the sweep generator and increase the gain of the vertical amplifier in the oscilloscope as 
much as possible without introducing an excessive amount of noise on the test pattern. This will prevent over-
loading of the i-f system. 

14. Check the position of the markers shown in Fig. 14BA. Adjust only the bottom cores of T-201, T-202 and T-203 
for a response curve of maximum amplitude with a slightly tilted flat topped appearance as shown in Fig. 14BA. 
This tilt is required to compensate for the capacitive coupling used for the signal generators. The actual response 
obtained will be flat when the pattern viewed on the oscilloscope has this tilt. The bottom core of T-203 will pri-
marily control the tilt of this central portion of the curve. 

The bottom core of T-201 should be adjusted to position the 45.75 MC marker in the 50% position shown in 
Fig. 14BA. 

The bottom core of T-202 should be adjusted to determine the slope of the curve between 41.25 MC and 42.8 MC 
with the 42.25 MC marker down 50% on the curve as shown in Fig. 14BA. 

Under no circumstances should an attempt be made to adjust L-9, L-201 and the 41.25 MC trap in the top of T-202 
by means of an oscilloscope and sweep generator. Maladjustment of these coils does not give a noticeable indica-
tion on the oscilloscope. Align these coils by following the procedure given in steps 1 through 7 only. 

I-F AMPLIFIER SENSITIVITY 

MEASUREMENT 
To determine the i-f amplifier sensitivity, 
disconnect the r-f output lead from the tuner 
where it connects to L-201. Temporarily con-
nect one side of a .005 mfd. mica or ceramic 
capacitor to grid pin 1 of the first 6CB6 i-f 
amplifier tube V-101. Connect the unmodulated 
r-f output of a marker generator to the other 
side of the capacitor and the ground side of the 

generator it, the TV chassis. Set the marker 
generator to 43.75 MC. Connect a VTVM as 
directed in step 4 of the alignment procedure. 
The 3 volt battery must be removed. If a gen-
erator output of 200 to 400 microvolts produces 
a 1 volt reading on the VTVM, the i-f amplifier 
sensitivity is normal. 
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I-F AMPLIFIER ALIGNMENT 

EQUIPMENT REQUIRED 

SWEEP GENERATOR  
MARKER GENERATOR  
OSCILLOSCOPE  
VACUUM TUBE VOLTMETER (VTVM)  
BIAS SOURCE 
TEST CIRCUIT 
ISOLATION TRANSFORMER 

PROCEDURE 

RCA type WR-59B or equivalent. 
RCA type WR-39C Television Calibrator 
RCA type WO-56A or equivalent. 
RCA type WV-97A or equivalent. 

 Three volt battery. 
 Shown in Fig. 12A. 
  150 watt rating or higher. 

or equivalent. 

1. Connect all test equipment to a common ground. Connect the TV chassis to this same ground after installing an 
isolation transformer between the power line and the TV chassis. One side of the line cord connects directly to 
the TV chassis and an isolation transformer must be used for safety. Allow a 15 minute warm up period. 

2. Set the AVC switch on the rear chassis apron to the 0-10 MILE (counterclockwise) position. 

Connect the negative side of a 3 volt battery supply to test point ® Connect the positive side of the supply to 
the TV chassis. 

Connect a VTVM to test point © through a 47,000 ohm carbon resistor. Connect the ground side of the meter 
to the TV chassis. 

Connect the high side of a marker generator to the shield of the ose./mixer tube. This connection will capacitively 

couple the generator output to the tube. Make sure the shield is ungrounded by raising it above the grounded clips 
that hold it in place. 

6. Set the channel selector to any vacant channel. 

Set the marker generator output (unmodulated) for a two volt negative de reading on the VTVM and adjust the three 
i-f transformers, L-9, and L-101 according to the I- F AMPLIFIER ALIGNMENT CHART shown below. Readjust 
the signal generator output as required to maintain the two volt VTVM reading. 

I-F AMPLIFIER ALIGNMENT CHART 

Signal Generator 
Frequency 

(No Modulation) Adjustment Location 
VTVM 

Indication 

25.4 MC T-101 (bottom) See Fig. 11Aor B Maximum 
23.4 MC T-102 (bottom) Under Chassis Maximum 
24.5 MC T-103 (bottom) See Fig. 11A or B Maximum 
21.75 MC T-102 (top) See Fig. 11A or B Minimum 

23.4 MC T-102 (bottom) See Fig. 11A or B Maximum 
24.75 MC *L-101 See Fig. 11A or B Maximum 
24.75 MC #L-9 See Fig. 11A or B Maximum 

IMPORTANT - The wax in the end of the coil forms holding the iron core in position may be softened for adjustment 
of the core by means of a heated screwdriver or a small pencil type soldering iron inserted into the wax. Remelt wax 
after adjustment. 

*NOTE: On chassis with the 1C1345 or 1E1492 Pentode and 1E1376 or 1E1677 Cascode tuners, temporarily connect 
the series resistor-capacitor combination shown in Fig. 12A to the tuner test point TP-2 when making this 
adjustment. On chassis with the 1E1380 Cascode tuner, hold the channel selector between channels when 
making this adjustment. 

#NOTE: Temporarily connect the series resistor-capacitor combination shown in Fig. 12A to the grid (pin 1) of V-101 
the 6CB6 first i-f amplifier when making this adjustment. 

CONNECT TO 
CHASSIS 

470A 

DISC CARBON 
CERAMIC 

Fig. 12A. Test Circuit for 1-F Amplifier Alignment 

TO TP-2 OR 
V- I01 PIN I 

9281771 

8. Disconnect the VTVM and marker generator connected in steps 4 and 5. The balance of the set-up should be as 
directed in steps 1, 2, 3 and 6. 

9. Capacitively couple the high side of the sweep generator r-f output to the °sc./mixer tube by connecting to the tube 
shield which has been raised above its grounding clips. The ground side of the sweep generator should be con-
nected to the receiver chassis. Adjust the generator to sweep from 19 to 29 MC 

10. Loosely couple the high side of the marker generator to the high side of the sweep generator by clipping the 
marker generator r-f lead over the insulation of the sweep generator r-f lead. The ground side of the marker 
generator should be connected to the receiver chassis. 

IMPORTANT - To prevent overloading of the i-f amplifier keep the output of the sweep and marker generators as low 
as possible. The marker generator output should be just high enough to produce visible pips on the pattern. In some 
cases the 21.75 MC pip will not be visible unless the r- f, output of the marker generator is increased to overcome the 
attenuation of the 21.75 MC signal by the trap in the top of T-102. 

11. Connect the sweep output terminals on the sweep generator to the input of the horizontal amplifier in the 
oscilloscope. 

12. Connect one side of a 47,000 ohm 1/2 watt resistor to test point shown in the schematic diagrams. Connect the 
other end of the resistor to the high side of the input terminals for the vertical amplifier in the oscilloscope. The 
scope ground terminal connects to the receiver chassis. Keep the scope leads away from the internal chassis 
wiring, particularly the horizontal output section. 

13. Reduce the r-f output of the sweep generator and increase the gain of the vertical amplifier in the oscilloscope 
as much as possible without introducing an excessive amount of noise on the test pattern. This will prevent 
overloading of the i-f systems. 

14. Check the position of the markers shown in Fig. 14A. Adjust only the bottom cores of T-101, T-102 and T-103 
for a response curve of maximum amplitude with a slightly tilted flat topped appearance as shown in Fig. 14A. 
This tilt is required to compensate for the capacitive coupling used for the signal generators. The actual response 
obtained will be flat when the pattern viewed on the oscilloscope has this tilt. The bottom core of T-103 will 
primarily control the tilt of this central portion of the curve. 

The bottom core of T-101 should be adjusted to position the 26.25 MC marker in the 50% position shown in Fig. 14A. 

The bottom core of T-102 should be adjusted to determine the slope of the curve between 21.75 MC and 23.4 MC 
with the 22.75 MC marker down 50% on the curve as shown in Fig. 14A. 

Under no circumstances should an attempt be made to adjust L-9, L-101 and the 21.75 MC 
by means of an oscilloscope and sweep generator. Maladjustment of these coils does not 
cation on the oscilloscope. Align these coils by following the procedure given in steps 

MEASUREMENT OF I-F AMPLIFIER SENSITIVITY 

trap in the top of T-102 
give a noticeable indi-
1 through 7 only. 

To determine the i-f amplifier sensitivity, disconnect the r-f output lead from the tuner where it connects to L-101. 
Temporarily connect one side of a . 005 mfd. ceramic or mica capacitor to grid pin 1 of the 6CB6 first i-f amplifier 

tube V-101. Connect the unmodulated r-f output of a marker generator to the other side of the capacitor and the 
ground side of the generator to the TV chassis. Set the marker generator to 24.75 MC. Connect a VTVM as directed 
in step 4 of the alignment procedure. The three volt battery must be removed. If a generator output of 200 to 400 
microvolts produces a 1 volt reading on the VTVM, the i-f amplifier sensitivity is normal. 
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CHASSIS AG1200D, AH1200D, AJ1200D, AL1200D, AR1200D, AX1200D, AY1200D, AZ1200D, BA1200D 

FM SOUND CHANNEL ALIGNMENT FOR 1200 SERIES CHASSIS 

EQUIPMENT REQUIRED 

Signal generator covering 4 to 30 me Immodubled. 

Vacuum tube voltmeter (VTVM). 

Sound alignment test circuit shown in Fig 10A. 

Power line isolation transformer. 

PROCEDURE 

47 NINE 100,000 

CONNECT TO MICA 1'2*  CONNECT I 11011 SIDE 
PIN NO. II OF .11—)I Wo OF VTVM HERE 
PICTURE TUBE 

I MEG k- I N34 

1/2 W CRYSTAL .GROUND LEAD 

O. OF VTVM 

Fig. WA. Sound Alignment Test Circuit 

Connect all test equipment to a common ground. Connect the TV chassis to this same ground after installing an 
isolation transformer between the power line and the TV chassis, One side of the line cord connects directly to 

the TV chassis and an isolation transformer must be used for safety. 

. Set the channel selector to any vacant channel and the contrast control at minimum. 

. Connect the signal generator output through a . 005 mfd capacitor to test point © shown in schematic diagram. 

Ground the shield of the generator output cable to the chassis. 

. Connect the sound alignment detector circuit and VTVM as shown in Fig. 10A. Adjust the 4.5 mc. generator output 

(unmodulated) to give a 1 volt reading on the VTVM. 

. Adjust the 4.5 mc. trap adjustment (L-105) at 4.5 mc. for a minimum VTVM reading. 

. Disconnect the test circuit and connect the VTVM to test terminal g (Pin 2 of FM detector, V-113). See sche-

matic diagram. 

. Adjust the 4.5 mc. amplifier grid adjustment (L-110) and the primary of T-107 (bottom core) at 4.5 mc. for a 

maximum VTVM reading. 

Connect the VTVM to test terminal , shown in the schematic diagram. Adjust the secondary of T-107 (top 
core) at 4.5 mc. for the zero reading which occurs between the positive and negative peaks. If the zero reading 
occurs at more than one setting, use the position nearest the top limit of the core. 

. Shift the signal generator an equal amount on either side of 4.5 mc, and touch up the primary of T-107 (bottom 
core) for approximately equal peaks. Use just enough signal output to obtain one volt peaks for best results. 
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Fig. 9A. Front Controls for Chassis AG1200D, AH1200D, AR1200D, & AY1200D 92C1885 
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Fig. 98. Rear Controls for Chassis AG1200D, AH1200D, AR1200D, & AY1200D 92C1955 
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CHASSIS AG1200D, AH1200D, AI1200D, AL1200D AR1200D, AX1200D, AY1200D, AZ1200D, BA1200D 

Fig. I15A. Models 1088 & I088A, Mahogany 
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Fig. 113A. Models 1085 & I085A. Mahogany 

CHASSIS   AJ1200D . . . . AJ1200D 

RUN NUMBERS   1 & lA   2 

GENERAL SPECIFICATIONS 

ANTENNA  EXTERNAL OR BUILT IN 
SILVER VORTEX 

ANTENNA INPUT IMPEDANCE   300 OHMS 
TU NING   12 CHANNELS, 2-13 
POWER SUPPLY   110-120 V. 60 CYCLES 
POWER INPUT   145 WATTS 
TUBES  18, INCLUDING PD( TUBE 

SPEAKER  8" ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21.75 MC 
INTERCARRIER SOUND SYSTEM   4.5 MC 
CABINET FINISH  BLONDE 
PICTURE TUBE   21" RECTANGULAR WITH 

ELECTROSTATIC FOCUS 

TV TUNER  1C1376 CASCODE 

./iX1362 

TUBE COMPLEMENT 
V-1 * 6BZ7 or 6BQ7  R- F AMPLIFIER 
V-2 * 6J6 

V-101 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 6SN7GT   SYNC CLIPPER 
V-106 12BH7   VERT OSC. & OUTPUT 
V-107 6AL5   HORIZONTAL A.F.C. 

 OSCILLATOR/MIXER 
V-108 6SN7GT  HORIZONTAL OSCILLATOR 

V-109 6BQ6GT   HORIZONTAL OUTPUT 
V-110 12AX4   DAMPER 
V-111 * 1B3GT   HIGH VOLTAGE RECTIFIER 
V-112 6AU6   SOUND I- F AMPLIFIER 
V-113 6AL5   RATIO DETECTOR 
V-114 6C4   AUDIO AMPLIFIER 
V-115 6W6   AUDIO OUTPUT AMPLIFIER 

V-116 21MP4 Metal ( 1081)   PICTURE TUBE 
V-116 21FP4 Glass ( 1081A) . .   PICTURE TUBE 

CHASSIS    AY1200D 

RUN NUMBERS   1 & 2 

GENERAL SPECIFICATIONS 

ANTENNA  EXTERNAL OR BUILT IN 
SILVER VORTEX 

ANTENNA INPUT IMPEDANCE   300 OHMS 
TUNING  12 CHANNELS, 2-13 
POWER SUPPLY   110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 
TUBES  18, INCLUDING PD( TUBE 
SPEAKER e' ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21.75 MC 
INTERCARRIER SOUND SYSTEM   4.5 MC 
CABINET FINISH. . . BLONDE WOOD GRAIN PLASTIC 
PICTURE TUBE   20" RECTANGULAR GLASS 

WITH ELECTROSTATIC FOCUS 
TV TUNER  1E1677 CASCODE 

TUBE COMPLEMENT 

V - 1 6BZ7 or 613Q7  R- F AMPLIFIER 
V-2 6J6 

V-101 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 6SN7GT  SYNC CLIPPER 
V-106 12BH7   VERT. OSC. & OUTPUT 
V-107 6AL5   HORIZONTAL A . F.C. 

V-108 6SN7GT  HORIZONTAL OSCILLATOR 
V-109 6BQ6GT.   HORIZONTAL OUTPUT 
V-110 12AX4   DAMPER 
V-111 1B3GT   HIGH VOLTAGE RECTIFIER 
V-112 6AU6   SOUND 1-F AMPLIFIER 
V-113 6AL5   RATIO DETECTOR 
V-114 6C4   AUDIO AMPLIFIER 
V-115 6W6  AUDIO OUTPUT AMPLIFIER 
V-116 20HP4  PICTURE TUBE 

  OSCILLATOR/MIXER 

Fig. 123A. Model 1074AT, Blonde Wood Grain 

Fig. 127A. Model 1075AT, Mahogany Brown 

Fig. 731.4. Model 1078AT, Mahogany Grain 
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Fig. 145A. Model 1088C, Mahogany 

Fig. 137A. 
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Fig. 141A. Models 1085C & 1085E, Mahogany 

CHASSIS . . . • BA1200D . BA1200D 

RUN NUMBERS . 1 . . . . . 2 & 3 

GENERAL SPECIFICATIONS 

ANTENNA  EXTERNAL OR BUILT IN 
SILVER VORTEX 

ANTENNA INPUT IMPEDANCE   300 OHMS 
TUNING  12 CHANNELS, 2-13 
POWER SUPPLY   110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 
TUBES  18, INCLUDING PIX TUBE 
SPEAKER  8" ELECTRODYNAMIC 
PICTURE CARRIER IF   45.75 MC 
SOUND CARRIER IF  41.25 MC 
INTERCARRIER SOUND SYSTEM   4.5 MC 
CABINET FINISH  BLONDE 
PICTURE TUBE   21" RECTANGULAR WITH 

ELECTROSTATIC FOCUS 
TV TUNER  1E1483 16 POSITION CASCODE 

Models 1081C & 1081E, Blonde 
TUBE COMPLEMENT 

V-1 * 6BZ7 or 6BQ7  R- F AMPLIFIER 
V-2 *616  - 
V-101 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 6SN7GT  SYNC CLIPPER 
V-106 12BH7   VERT. OSC & OUTPUT 
V-107 6AL5   HORIZONTAL A . F.0 . 

OSCILLATOR/MIXER 
V-108 6SN7GT  HORIZONTAL OSCILLATOR 
V-109 6BQ6GT   HORIZONTAL OUTPUT 
V-110 12AX4 or §6AS4  DAMPER 
V-111 * 1B3GT   HIGH VOLTAGE RECTIFIER 
V-112 6AU6   SOUND I- F AMPLIFIER 
V-113 6AL5   RATIO DETECTOR 
V-114 6C4   AUDIO AMPLIFIER 
V-115 6W6   AUDIO OUTPUT AMPLIFIER 

V-116 21MP4 Metal ( 1081C)   PICTURE TUBE 
V-116 21FP4 Glass ( 1081E)   PICTURE TUBE 

CHASSIS   AL1200D . . . AL1200D 

RUN NUMBERS  1 & lA   2 

GENERAL SPECIFICATIONS 
ANTENNA   EXTERNAL OR BUILT IN 

SILVER VORTEX 
ANTENNA INPUT IMPEDANCE  300 OHMS 
TUNING  12 CHANNELS, 2-13 
POWER SUPPLY  110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 
TUBES  18, INCLUDING PIX TUBE 
SPEAKER  61" ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 

SOUND CARRIER IF. . . ....... . . .   21.75MC 
INTERCAFtRIER SOUND SYSTEM.   . 4.5 MC 
CABINET FINISH. . . . MAHOGANY LEATHERETTE 
PICTURE TUBE   17" RECTANGULAR GLASS 

WITH ELECTROSTATIC FOCUS 
TV TUNER MODEL 1050... . .   1C1345 PENTODE 
TV TUNER MODEL 1050A  1C1376 CASCODE 

Fig. 117A. Models 1050 & 1050A, Mahogany 
Leatherette 

SEE SCHEMATIC DIAGRAMS FOR 
THE DIFFERENCE BETWEEN CHASSIS USED IN MODEL 
1050 AND CHASSIS USED IN MODEL 1050A 

TUBE COMPLEMENT 

V-1 6BC5 or e6BZ7 or 6BQ7 . . . R- F AMPLIFIER 
V-2 616 . . . . . . . . OSCILLATOR/MIXER 

V-101 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6 . . . . THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 12SN7GT or' 6SN7GT . ..... SYNC CLIPPER 
V-106 12BH7   VERT. OSC. & OUTPUT 
V-107 6AL5 ......... . . . . HORIZONTAL A.F.C. 

V-108 6SN7GT   HORIZONTAL OSCILLATOR 
V-109 2513Q6GT or $6BQGT . . . HORIZONTAL OUTPUT 
V-110 12AX4 §6AS4  DAMPER 
V- 111 * 1B3GT HIGH VOLTAGE RECTIFIER 
V-112 8AU6 ........ . SOUND I-F AMPLIFIER 
V-113 6AL5  . RATIO DETECTOR 
V-114 6C4 . . ........ AUDIO AMPLIFIER 
V-115 25L6GT/G or e6W6 AUDIO OUTPUT AMPLIFIER 
V-116 17HP4   PICTURE TUBE 
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* These tubes may be replaced by removing the cabinet bottom without removing the chassis from the cabinet. Remove 
the high voltage compartment shield to replace V-111. 

John Y. Rider CHASSIS AG1200D, AH1200D, AJ1200D, AL1200D, AR1200D, AX1200D, AY1200D, AZ1200D, BA1200D 



CHASSIS AG1200D, AH1200D, AJ1200D, AL1200D, AR1200D, AX1200D, AY1200D, AZ1200D,  BA1200D  

Fig. 117A. Model 1092, Mahogany Plastic 

CHASSIS   AX1200D 

RUN NUMBER   1 

GENERAL SPECIFICATIONS 
ANTENNA   EXTERNAL OR BUILT IN 

SILVER VORTEX 

ANTENNA INPUT IMPEDANCE   300 OHMS 
TUNING  12 CHANNELS, 2-13 

POWER SUPPLY  110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 
TUBES  18, INCLUDING PIX TU13h. 
SPEAKER  6i" ELECTRODYNAMIC 

PICTURE CARRIER IF . .   .... . . 26.25 MC 
SOUND CARRIER IF ......... . . . . . 21.75MC 
INTERCARRIER SOUND SYSTEM , . . . 4.5 MC 
CABINET FINISH  MAHOG. ° ÁNY PLASTIC 
PICTURE TUBE   17" RECTANGULAR GLASS 

WITH ELECTROSTATIC FOCUS 

TV TUNER  . . . 1C1345 PENTODE 

TUBE CO.  PLE ...EN .. T 
V-1 6BC5   R- F AMPLIFIER 
V-2 616 . . . . ..... . . . OSCILLATOR/MIXER 
V-101 6CB6 ....... . . . FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6 c..c...cc c THIRD I- F AMPLIFIER 
V-104 6AH6 ..... o   . . c VIDEO AMPLIFIER 
V-105 12SN7GT  SYNC CLIPPER 
V-106 12BH7   VERT. OSC. & OUTPUT 
V-107 6AL5 ...... . . . . . . HORIZONTAL A. F0C. 

V-108 6SN7GT   HORIZONTAL OSCILIATOR 
V-109 25BQ6GT   HORIZONTAL OUTPUT 
V-110 12AX4 §6AS4   . . . o o . DAMPER 
V-111*1B3GT  HIGH VOLTAGE RECTIFIER 
V-112 6AU6  SOUND I- F AMPLIFIER 
V-113 6AL5 . . . ..... o o . . RATIO DETECTOR 
V-114 6C4. 0 . o . . . . o . . . AUDIO AMPLIFIER 
V-115 25L6GT/G  AUDIO OUTPUT AMPLIFIER 
V-116 17HP4 ......... o . . . . o . PICTURE TUBE 

* These tubes may be replaced by removing the cabinet 
bottom without removing the chassis from the cabinet, 

Remove the high voltage compartment shield 

to replace V-111. 

Fig. 105A. Model 1075, Mahogany Brown with 
Optional B-1097 Consobase 

101A. Model 1072, Ebony with 
Optional 7-1096 Tele-Cart 

Fig. 107A. Model 1077, Mahogany Brown with 
Optional B-1093 Phono Drawer Base Fig. 109A. Model 1078, Mahogany Grain with 

Optional B-1094 Consobase 

CHASSIS  AG1200D 

RUN NUMBERS   1 & lA 

GENERAL SPECIFICATIONS 

ANTENNA  EXTERNAL OR BUILT IN 
SILVER VORTEX 

ANTENNA INPUT IMPEDANCE   300 OHMS 
TUNING   12 CHANNELS, 2-13 
POWER SUPPLY   110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 
TUBES  18, INCLUDING PIX TUBE 
SPEAKER 6e ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21.75 MC 
INTERCARRIER SOUND SYSTEM   4.5 MC 
CABINET FINISH EBONY PLASTIC 
PICTURE TUBE   20" RECTANGULAR GLASS 

WITH ELECTROSTATIC FOCUS 

TV TUNER  1E1492 PENTODE 

TUBE COMPLEMENT 
V-1 6BC5   R- F AMPLIFIER 
V-2 6J6   
V-101 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 12SN7GT  SYNC CLIPPER 
V-106 12BH7   VERT. OSC. 81 OUTPUT 
V-107 6AL5   HORIZONTAL A.F.C. 

OSCILLATOR/MIXER 

V-108 6SN7GT  HORIZONTAL OSCILLATOR 
V-109 25BQ6GT  HORIZONTAL OUTPUT 

V-110 12AX4   DAMPER 
V-111 1B3GT   HIGH VOLTAGE RECTIFIER 
V-112 6AU6   SOUND I- F AMPLIFIER 
V-113 6AL5   RATIO DETECTOR 
V-114 6C4   AUDIO AMPLIFIER 
V-115 25L6GT/G AUDIO OUTPUT AMPLIFIER 
V- I16 20HP4  PICTURE TUBE 

Fig. 103A. Model 1074, Blonde Wood Grain with 
Optional B-1095 Consobase 
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Fig. 119A. Model 1072A, Ebony 

Fig. 129A. Model 1078A, Mahogany Grain 

CHASSIS  AR1200D 

RUN NUMBERS  1 & JA 

GENERAL SPECIFICATIONS 

ANTENNA  EXTERNAL OR BUILT IN 
SILVER VORTEX 

ANTENNA INPUT IMPEDANCE   300 OHMS 
TUNING   12 CHANNELS, 2-13 
POWER SUPPLY   110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 
TUBES  18, INCLUDING PIX TUBE 
SPEAKER C" ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21.75 MC 
INTERCARRIER SOUND SYSTEM   4.5 MC 
CABINET FINISH EBONY PLASTIC 
PICTURE TUBE   21" RECTANGULAR GLASS 

WITH ELECTROSTATIC FOCUS 

TV TUNER   1E1492 PENTODE 

TUBE COMPLEMENT 

V-108 6SN7GT  HORIZONTAL OSCILLATOR 
V-109 25BQ6GT  HORIZONTAL OUTPUT 
V-110 12AX4   DAMPER 

V-111 1B3GT   HIGH VOLTAGE RECTIFIER 
V-112 6AU6   SOUND I- F AMPLIFIER 
V-113 6AL5   RATIO DETECTOR 
V-114 6C4   AUDIO AMPLIFIER 
V-115 25L6GT/G AUDIO OUTPUT AMPLIFIER 
V-116 21XP4  PICTURE TUBE 

V-1 6BC5   R- F AMPLIFIER 
V-2 6J6   

V- I01 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 

V-104 6AH6  VIDEO AMPLIFIER 
V-105 12SN7GT  SYNC CLIPPER 
V-106 12BH7 

V-107 6AL5   HORIZONTAL A.F.C. 

OSCILLATOR/MIXER 

VERT. OSC. igt OUTPUT 

Fig. 125A. Model 1075A, Mahogany Brown Plastic 
Fig. 12M. Model 1074A Blonde Wood Grain 

Fig. 143A. Models 10888 & 1088D, Mahogany 

92%1962 

:1" - t 

Fig. 139A. Models 10858 & 1085D, Mahogany 

CHASSIS . . . . AZ1200D . AZ1200D 

RUN NUMBERS . 2 . . . . . 1 & lA 

GENERAL SPECIFICATIONS 

ANTENNA  EXTERNAL OR BUILT IN 
SILVER VORTEX 

ANTENNA INPUT IMPEDANCE   300 OHMS 
TUNING  12 CHANNELS, 2-13 
POWER SUPPLY   110-120 V., 60 CYCLES 
POWER INPUT   145 WATTS 
TUBES  18, INCLUDING PIX TUBE 
SPEAKER  8" ELECTRODYNAMIC 
PICTURE CARRIER IF   26.25 MC 
SOUND CARRIER IF  21.75 MC 
INTERCARRIER SOUND SYSTEM   4.5 MC 
CABINET FINISH  BLONDE 
PICTURE TUBE   21" RECTANGULAR WITH 

ELECTROSTATIC FOCUS 
TV TUNER  1E1380 CASCODE 

Fig. 135A. Models 108/8 CI 108 ID, Blonde 

* These tubes may be replaced by removing the cabinet bottom without removing the chassis from the cabinet. Remove 
the high voltage compartment shield to replace V-111. 

TUBE COMPLEMENT 
V-1 * 6BZ7 or 6BQ7  R- F AMPLIFIER 
V-2 *6J6   OSCILLATOR/MIXER 
V-101 6CB6  FIRST I- F AMPLIFIER 
V-102 6CB6  SECOND I- F AMPLIFIER 
V-103 6CB6  THIRD I- F AMPLIFIER 
V-104 6AH6  VIDEO AMPLIFIER 
V-105 6SN7GT  SYNC CLIPPER 
V-106 12BH7   VERT. OSC. 8,1 OUTPUT 
V-107 6AL5   HORIZONTAL A.F.C. 

V-108 6SN7GT  HORIZONTAL OSCILLATOR 
V-109 6BQ6GT   HORIZONTAL OUTPUT 
V-110 12AX4 or §6AS4  DAMPER 
V-111 * 1B3GT   HIGH VOLTAGE RECTIFIER 
V-112 6AU6   SOUND I- F AMPLIFIER 
V- I13 6AL5   RATIO DETECTOR 
V-114 6C4   AUDIO AMPLIFIER 
V-115 6W6   AUDIO OUTPUT AMPLIFIER 

V-116 21MP4 Metal ( 1081B)   PICTURE TUBE 
V-116 21FP4 Glass ( 1081D) .   PICTURE TUBE 
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©John F. Ride MODELS 1072, 74, 75, 78, Ch. AG1200D; 1077, Ch. AH1200D; 1081, 81A, 85, 85A, 88, 88A, Ch. AJ1200D; 1050, 50A, Ch. AL1200D; 1072A; 74A, 75A, 78A, Ch. 
AR1200D; 1092, Ch. AX1200D; 1074AT, 75AT, 78AT, Ch. AY1200D; 1081B, 81D, 85B, 85D, 88B, 88D, Ch. AZ1200D; 1081C, 81E, 85C, 85E, 88C, Ch. BA1200D 
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YOUR INTRODUCTION TO ULTRA HIGH FREQUENCIES 

The Federal Communication Commission, recognizing the need for many additional 
television stations, has set aside the ultra high frequency band ( 470 to 890 megacycles) for 
commercial television use. This action makes room for thousands of new stations through-
out the nation, which will transmit on channels 14 through 83. Reception of these chan-
nels is beyond the normal range of your standard VHF television receiver which tunes 
only channels 2 through 13. In order to receive these higher channels, a UHF converter 
must be added to your receiver. 

The Granco Coaxial Tuned !UHF Converter Model 11T13, has been specifically de-
signed to permit reception of all UHF stations, present and future, on any stan,lard VHF 
television receiver. It does this by electronically converting the higher channels to chan-
nels 5 or 6 which your set can receive. The conversion takes place simply and efficiently 
without effecting your noimal VHF reception. Installation and operation is as simple as 
a radio set, as explained in the following instructions. 

Flô FIG. 2 

DIAL SELECTOR TUNING 

INSTALLATION 

KNOB KNOB 

The converter should be located as closely as possible to your television set. The 
most satisfactory location would be either on top or to the right side of your set because 
these are closest to the set antenna terminals. All connections are made to the rear of the 
converter as shown in Figure 1. A label attached to the chassis rear clearly identifies each 
of the terminal connections, which are further defined as follows: 

VHF ANT — Connects to the VHF antenna wire now used with your tele-
vision set. 

TV RCVR — Connects to your television set antenna terminals. 

PLUG IN TV SET — Your television set power line cord plugs in here. 

UHF ANT — Connect your UHF antenna twin lead here. If coaxial cable 
is used, connect shield braid to GND terminal and insulated inner conductor 
wire to ANT terminal directly below GND terminal. 

To insure proper installation the following procedure should be used, however, 
before starting make sure that the power cord of the converter is not connected to an 
electrical outlet. 

Installation Procedure 

1. Connect UHF antenna twin lead to terminals marked UHF ANT. If 
coaxial lead-in is used connect to terminal marked GND and adjacent 
ANT terminal. 

2. Disconnect wires from TV set antenna terminals and connect to VHF 
ANT terminals on converter. 

3. Connect a short piece of twin lead cable between the TV set antenna 
terminals and converter TV RCVR terminals. 

NOTE: In areas of strong local reception on channels 5 or 6, it is 
advisable to use shielded 300 ohm twin lead to avoid interference with 
UHF reception. 

4. Remove TV set power cord plug from wall outlet and plug into conver-
ter receptacle marked PLUG IN TV SET. Turn TV set power switch 
on and leave in this position at all times. 

5. Check all connections to be sure that they are tight, and no loose 
strands are shorting across the terminals. 

6. Turn the SELECTOR knob ( see Figure 2) to OFF position and plug 
the converter power line cord into 117 volt 60 cycle wall receptacle. 

OPERATION 

Your set has now been converted into a mddern 82 channel television receiver, 
capable of receiving any television transmission in your vicinity. Proper operation re-
uires control of both the converter and television set knobs. The two converter knobs 
see Figure 2) control UHF tuning, and OFF — VHF — UHF switching. 

The Selector knob position functions are further explained as follows: 

OFF — Power to both converter and TV is turned off. 

VHF — The TV set and the converter tube filaments are turned on. The 
VHF antenna is connected to TV by the internal switch. Channels 2 

through 13 may now be selected in the normal way. 

UHF — Power to both converter and set is on. The VHF antenna is dis-
connected, shorted, and grounded, to prevent interference. The converter 
output is connected to the receiver antenna input terminals by the internal 
switch. With the TV channel selector in channels 5 or 6 position any UHF 
channel may be selected by turning the UHF tuning knob. 

To insure proper operation the following procedure should be used. Be sure 
power switch is on and left on at all times. 

Operating Procedure 
1 Turn "Selector" knob to VHF. Allow a few minutes for warm-up and 

then operate TV set in norma! way if programs on any of channels 2 
through 13 are desired. 

2 To receive programs on channels 14 through 83 turn "Selector" knob 
to UHF and set TV channel selector to either 5 or 6. NOTE: Always 
select the channel which is not being used by a local VHF television sta-
tion. This will eliminate the possibility of interference with UHF re-
ception. 

3. Tune in the desired UHF channel by turning the ' Tuning' knob on the 
converter and adjusting for best picture and sound. Tuning may be fur-
ther improved by using the TV set fine tuning control. 

4. To turn the converter and receiver off, rotate "Selector" knob on conver-
to OFF. Do not turn receiver power switch off. Leave on at all times. 

HOW TO GET THE MOST FROM YOUR 

GRANCO UHF CONVERTER 

TV 

Antenna 
One of the most important accessories required for satisfactory reception is a prop-

erly installed UHF antenna. Your local service man or television dealer is equipped to 
select and install an antenna best suited to your requirements. 

Service Notes 
The Granco Model MTU, UHF Converter has been carefully designed and assembled 

to give long trouble-free performance. However, occasions may arise when tube changes 
or minor service adjustments are required. On such occasions it is recommended that you 
call in your local service man or television dealer, who is trained to make these adjust-
ments most efficiently. The following notes are intended for his guidance. 

Tube Replacement 
The 6X4 rectirier tube is readily accessible by removing back cabinet cover. The 

6AF4 oscillator, 6BQ7A 1-F amplifier, and 1N82 detector, are contained within the tuner 
compartment. For replacement of any of these proceed as follows: 

1. Remove knobs and back cover. 

2. Remove 4 bottom mounting screws. 
3. Remove chassis. 
4. Remove top tuner shield by compressing front and back flaps inward 

using thumb and fore- finger, simultaneously pulling straight up. This 
action will release friction catches which retain top shield. 

5. Replace tubes and reassemble chassis into cabinet, after replacing shield. 

NOTE: A plug button opposite the 6AF4 tube may be removed as an aid 
in replacing this tube. Reinsert button after tube has been changed. 

A tube change normally will not require realignment. However, be sure that all 
tubes are firmly seated in their sockets. This is especially true of the 6AF4 tube. 

Component Replacement 
All components, including those contained in the tuner compartment may be read-

ily replaced. It is recommended, however, that where trouble is suspected in the tuner, 
either the entire converter or the tuner section be returned to the factory for retest. 

Replacement parts may be ordered from the factory by using the symbol numbers 
given in Schematic, Figure 3, as well as the chassis serial number printed on rear tube 
label. 

MIT PM 
MI MOO PM MI 
MOLT«, MM. 

FIG.3 

TUNER 
MCCEL UN —I 

NO 100-1 

TI 

1110M1 FIMMII010 
L - 11.• mew» 
• - MOP 

111.• Tv.» /*If 

; ouna.«.• 

POWER SUPPLY 
1/0100-2 

Me% 

3
0
V
d
 A
I.

 O
D
N
V
I
I
0
 

CJohn F. Rider MODEL MTU, UHF Converter 





-- - 
STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

REPLACEMENT PARTS  

RF UNIT ASSEMBLIES 

KfIK» 

33098 
33380 
39044 

10 mml.. . 1D mml., 500 volts DC (C136) 
12 mint.. = 10%. 500 volts DC (C175) 

15 mml.. + 10%, 500 volts DC (CI41) 

71496 

75217 

Capacitor -- trimmer. 
M 

5.70 mmi. (CI1ims) 9 
Dual 10-160 mml. (C174A, C174B) 

STOCK No. DESCRIPTION 
l 

77653 

77616 

77151 

77913 

76532 

77084 

77865 

77293 
77252 

73960 

75437 
78276 

75199 

93056 

54207 
70935 

76739 

78247 

71504 

71502 
71503 

78197 

77854 

73591 

73874 
73460 

78401 
77915 

77919 

77921 
78224 
77206 

76763 

78271 

76562 
76537 
76538 

503015 

503039 

S03112 
503147 

503210 

503233 
503268 

523312 
523315 
5133410 

503510 

78396 

78399 

76540 
78466 

76542 

76541 

776/6 

77084 

77615 

77621 

Capacitor-Ceramic, variable. lor One hating as- 
pacitor-plunger type (C27) 

Capacitor-Adjustable. mica: 
4-40 mmf. (C33) 

Capacitor-Adjustable, steatite: 

et-3.0 mml. (C11, COI, C25) 
D8-3.0 med. (C22) 

1-4 mm. tcr 

Capacitor-Ceramic: 

Feed-thru. 1000 mml. (CS C15, C17, CID C19) 

Capacator-Fixed. ceramic, noa(neulated. Temp. coeL 
= 0 

10 mrni., = I mml. 500 volts ( C26. C37) 

Capacitor-Fixed. ceramic. Hagh "K" disc: 
470 mud.. + 100%. - 0%, 500 volts (C29, C34. C35) 

1000 mmt. -1 0%, 500 volts (CD Cl. C14. C20) 
10,000 mini.. 4100%. 0%. 500 volts (C28/ 

Capacitor- Faxed, ceramic. insulated. High " 1r: 
ISO mml.. = 20%. 500 volts (CM) 

ISO rnml.. 1.2-10%, 500 volts IC12) 

270 mml. = 20%. 500 volts ( CS. Cl. C13) 

Capacitor Fixed. ceramic. non-ineulated, Temp. awl . 
= 0 

5 mini., = 0.5 mmL. 500 volt. (CO) 

18 mm. = 10%, 500 volts ICI) 

V =10 500 volts ( C3) 
33 mini.. = 10%. 500 volts IC4) 
Capacitor-Faxed. ceramic. non.insulaled, Temp. coet 
= -750 

10 mml.. = 10%. 500 volt. (C24) 

Capacitor -Fixed. headed4ead: 

068 mml, , 20... 500 volts (C23) 
22 mint. T 20', 500 volts (C31) 
3.3 naml.. = 20°, 500 rolls (C32) 

Capacitor - Mica trimmer: 

80-150 mad. (C161 
Clip -Fine tuning clip for line tuning more 

Coil --Antenna matching coil ( Part of TI) 

Coil-Channel =6 mixer coil (IA8) 
Coil-Channel Z6 r.l. plate coil ( 132) 
Cod-Channel =6 antenna coal ( 161) 
Coil-Channel = 13 oscillator coil ( 149) 

Cod-Channel = 13 mixer coal ( 136) 

Coil- Channel = 13 r.1. plate coil ( L20) 

Coal-Choke coil (.47 muh) (1.27) 

Coil- Filament choke coil ( 1.331 
Coal - Heater choke coil (1.34. L35) 

Coil - LF. input cod complete with adjustable tore (1.91 
Col-B.F. amplifier coupling coil ( L7) 

Cod Shunt coil complete with adjustable cor. (1.3). 
Co - Shunt coil complem with adjustable core ( L21 
Resistor - Fixed. composition: 
IS ohms. ± Ur, 1/2  watt ( R19) 

39 ohms. = 10%. V2 77.,t ( R18) 

120 ohms. = 10%. 1/2 watt ( R2) 
470 ohms. =-10%, V. watt ( R14) 

1000 ohms, = 10%, Và woe ( RD 020) 
3300 ohms. = 10%. V2 watt (R9) 

6800 ohms. = 10%. 15 watt (01) 
12.000 ohms, = 10%, 2 watts ( 1413) 

15.000 ohms. -1-10%. 2 watts ( 117) 
100,000 ohms. 1.10°,5. 1/2  watt ( 03. RIO. RII, RIM 
I megohm. T10%. 1/2  watt ( R4. 05) 

Transformer -- Antenna matching tranelormer C01.1 
plete ( TI) 

Transformer- - Convmtor transformer ( 12. R8) 

Trap FM trap complete with adjustable core (L51 
Trap- IF trap 

Trap IF trap ' 41 25 mc complete with core ( LI) 
Trap IF trap ( 45.75 mc) complete with core 11.4) 
Captseitor Adjustable. mica: 

4 40 mml. ICU) 

Capacitor Ceramic: 

Feed ' btu. 1000 mml, (C21. C23. C25) 

Stand oft. IMO mml. (C3. C19, C24, C26) 

Capacitor Fixed. ceiamic, crystal holder temp. 
, coeL 7- 750 

22 min. • 10°, IC11) 

- - 

73664 

76475 
76474 

39636 
39638 

76579 
39640 

76476 

73094 

39644 

76461 

77293 

77672 

77252 
73960 

76991 

77673 

77609 

77610 

77626 

77489 

503047 

503110 
503112 
S03210 

S03310 

503322 
503410 
503412 

503427 

503447 

503582 
77614 

77617 

78047 

77628 
77634 

77629 

77632 

77631 
78224 

77627 
7769$ 

77625 

77293 

77624 
77252 

73960 

77667 

77210 
77688 
74182 

71924 

77691 

77669 
77690 

71500 

39 annif.. = 10%. 500 volts DC (C140) 
Capacitor Fixed. mice: 
68 malt, 1000 volts ICI??) 
82 mini.. 1000 volts DC (C133) 

220 mnal, SOO volts DC (C154) 

270 mml.. 500 volts DC (CI») 

270 mini.. 1000 volt. DC (CI49. CI91) 
330 mml.. SOO volts DC (C150) 

330 nand.. 1000 volts (C182) 

390 mml. 1003 volts DC (C157) 

470 mml.. 500 volts DC (C106, Cl ) 

Capacitor• - Ceramic: 

500 mini.. 20.000 volts (C188) 

Capacitor- fixed, ceramic. Haqh "K" disc: 

470 mm., 1 100%. -0%. 500 volt. DC (CI27. CI28. 
CI29. C130, CI31. CI35. CI96 for KCS78F) 

Dual 470 mini.. + 100%, -0%. SOO volts DC (CI32A. 
C132B) 

1000 mmf., 4 100%. 0%. 500 volts DC (CI33) 
10.000 mini.. 1 100%, 0%, 500 volte DC 1C104. CI34. 
C I94) 

Dual 10.000 mml., 4 100%. 0%. 500 volts DC (CIOIA, 
C101B) 

Capacitor Fixed. ceramic. insulated: 

470 mml.. = 10%. 1500 volts DC (C144) 

Capacitor -Fixed. ceramic. non-simulated. Temp. 
coel. = - 750 

CHASSIS ASSEMBLIES 

KCS 78F VHF Cssis 
KCS 781 UHF,'VHF hcah assis 

Translorrner Mixer LF. transformer complete with 
adjustable cores (TI) 

Transformer Primary I.F. link transformer complete 
with adjustable cores (TO. 015) 

Trap LF. trap ( 1.1. Cl. Lt. C2) 

Rectiller--Germenharn rectifier 1H02 (CRI) 
Resislor-Fixed, composition: 
47 ohms. = 10%, V2 moll (11161 

100 ohms, =-10%. V2 watt ( R10. R17) 
120 ohms. = 10% . 1/2  watt ( RO, 119) 

moo ohm., ±-10%. Va wall (DM 
10000ohms. = 10% 1/2  watt (RIM 
22,000 ohms, = 10%. 44 w.it (RI) 
loo.noo ohms, = 10%, Va watt (R18. R19) 
12D0011 ohms. = 10%. 1/2  watt (115) 

270.000 ohms. = 10%. 4z2 watt (R4) 

470.000 ohms. = 10%. 1/2 watt (R8) 

8.2 meqohm, = 10%. V2 watt 1113. 07/ 

Control- Oscillator voltage control ( 116) 

Control-UHF oecillator injection adjustment control 

2 ami. = 10%, 500 volts DC (C42) 

Coil-IF trap (17) 

Coil-IF neutralng coil (1.12) 
Coil- Oscillator cathode coil (LM 

Coil-Oscillator heater cell (LIM 

Coil- Oscillator header coil ( L14) 
Coil- Oscillator plate coil 111:1Resistor-Wire 

Coil- Peaking coil rie. BIM 

Coil- RF plate coil (LIN 

Capacitor-Fixed. ceramic. High "K" disc: 
220 mml.. -1 100%. -0%. 500 volts DC (CI8) 
470 mini.. i 100%. -0%. 500 volts DC (C43/ 
680 mml.. + 100%. - 0%. 500 volt. DC (C4) 

1000 mrni.. 4 100%, -0%. 500 volts DC (C14. C20. C22. 
CO?) 

10.000 mml., 4 100%. . 0%. 500 volt. DC (CI7) 
Capacitor-. - Flood, ceramic. insulated: 

Comprising: I section of 2 mail., and 1 section el 
22 mml. (Cl2. C131 

Capacator--Fixed. ceramic, non-insulated. Temp. 
coef. -0 

2 mml., =-0.25 mml, 500 volts DC (C15) 
5 mml., 1-3 mml,, 500 volts DC (C34. C36. C38. C4I) 
6 mml., =0.5 mml., 500 volts DC (C5) 

Capacitor-Fixed. ceramic, nominsulated. Temp. 
coal. = -750 

56 mint, = 10%. 500 volts DC (C10) 
Capacitor-Fixed, headed-load type: 

.33 mml.. ± 10%, SOO volt. DC (C33. C351 

.82 mml., = 10%, 500 volts DC (C37) 
1.0 mml.. = 10%. 500 volt. DC (C40) 
1.5 mml., = 10%, 500 volts DC (C39) 

75218 

77644 

76970 

75643 

73595 

73818 

73796 
73920 

73808 
73561 

73562 

73798 

73810 
73611 
731.5O 

735% 
73553 

73592 
73792 
73784 

73551 
73557 

73794 

73786 

73787 

76479 

76995 
77123 

73594 

77676 

73477 
76442 

76011 

77925 

71526 

77124 
76640 

76441 

76975 
77641 

77924 

77639 

76445 

77642 
77643 

76796 

76639 

77670 
77671 

76642 

30789 
503033 

503047 

34763 

501082 

502118 
503139 

503147 

513156 

503168 

503210 

513210 
523218 
503222 

523222 

503233 

502239 
503239 

Capacitor -- Electrolytic: 

Comprising: I section ol 10 odd., 350 volt., I section 
ol 5 mid., 350 volts and I section of ISO mfd.. 50 
volts (C126A. C126B. C126C) 

Comprising: 1 section of 60 mid.. 400 volt. and 1 
section ot 20 mid.. 400 volts tC117A. C1178) 

Comprising: 1 section of 100 mfd.. 400 volts. 1 sec. 
bon ol 10 mid.. 350 volts and I section of 20 mfd., 
50 volts (C116A, CII6B. CII6C) 

Capacitor Fixed. tubular. paper. oil ampregnated: 
DOI mfd.. 1000 volts (C114. CI46. CI56, CI76) 

.0022 mtd., 600 volts ( CI08, CI45, CI58) 

.0027 mid.. 1600 volts IC118) 

.0039 mid.. 600 volts (C147) 

.0047 mid.. 600 volts (CI10. Cl», CI62. CI68) 

.0082 mid.. 1000 volts (C155) 

.01 mfd., 400 volts (CIII. C115) 

.022 mfd.. 400 volts (CI80) 

D22 mid.. 600 volts ( C166) 

.022 mid.. 1000 volts (C142, CI89) 

.027 mid.. 1000 volt. (C190) 

.033 mid.. 400 volts (C112. CI52) 

.033 mid.. 1000 volts (CI61) 

.047 mid., 400 volts (C179) 

.047 mid.. 600 volts (C167) 

.068 mid.. 400 volts (C165) 
0.1 mid., 200 volts (CI71) 

0.1 mid.. 400 volts (CI51, CI59. CI69. C170, CI78) 
0.1 mid.. 600 volts (CI60. C163, CI86) 

0.22 mid.. 400 volts ( C125) 
0.27 mid, 200 volts ( CI87) 

D47 mid.. 200 volts (CI09, CI43. CI81) 

Capacator Fixed tubular. moulded. oil impregnated: 
.00068 mfd.. 600 volts (C184) 

.0012 mid.. 600 volt. (C185) 

.0015 mid., 1000 volts (C1641 

.01 mid., 600 volts (CI72. CI73, CI63) 
Choke- Filter choke (L117) 

Coil- Choke coil 1  1101, 1.118) 
Cod- Horizontal linearity coil complete w ith adjust. 
able core (1.111) 

Cod - Peaking coil ( 36 muh) (LI02) 

Coil- Peaking coil ( 220 muh) (LI07, RI46) 
Coil-Peaking coil ( 250 muh) (1104) 
Coil- Peaking coil 0000 muh) (1106, R218) 
Coil- RF choke coi Coil ( 1.5 muh) IMO) 
Coil-Width coil complete w ith adjustable core 

(1109/ 

Control.- ACC control (0154) 

Control- Brightness control. volume control and 
power switch IR110A. 1111013. 5102) 

Control- Height control (11176) 

Control Horizontal hold control (R200) 
Control- • Picture control ( 11144) 
Control Vertical hold control (0174) 
Control Vertical linearity control (R186) 

wound: 
DI ohms, I/'3 watt (B213) 

180 ohm.. 2 walls (R210) 

3300 ohms, 7 watts (0120) 
3800 ohms. 7 watts ( RI21) 

6750 ohms. 10 watts (14142) 

Resisto, Fixed. composition: 
33 ohms. =_5%. Va watt (R131) 

33 ohms. .. 10':,... ,,, wall ( R139) 

47 ohms. 110%, = watt ( R1135. 11209) 

68 ohms. ..-5%. Va watt ( R1281 
82 ohms, = 10%. 1/2  watt (B101) 

180 ohms, = 5%. Va woe (01341 
390 ohms, = 10%, V2 watt ( 11187) 

470 ohm.. ±10%, V2 watt (R135) 

560 ohms. = 10%. 1 wall (0114) 

680 ohms, = 10%, 1/2 wall (R143) 

1000 ohms, = 10%. 1/2  wall ( R104. 11116. 0127. 0 )30. 
R132) 

1000 ohms. = 10%, I watt (R02) 
1800 ohms. = 10%, 2 watts (R115) 
2200 ohms, = 10%. 1/2  watt (0145) 

2200 ohms, 2 10%. 2 watts (BI41) 
3300 ohms, = 10%. V2 wall (11188)  

3900 ohms. 2_5%. Va wan (0138) 

3900 ohms, ± 10%. 1/2  ..tt ( 14202) 

502247 
513268 

523268 

503282 
523282 

502310 

513310 
503312 

503315 
503318 

503322 

503339 
70351 

503347 
512347 

502356 

503356 

512356 

503368 
503382 

513410 

503412 

502415 

503415 

512415 
502418 
503422 

502427 

503427 

503433 

503439 

S03447 

503468 

503482 

503510 

502511 

503512 

503515 

11769 

503522 
503539 

503610 

76795 

76440 

76982 
77635 

77112 

76941 

77636 

77637 

77638 

76433 

76983 

77585 

77000 

75024 

77129 

75022 

4700 ohms. = 5%, Va watt (0168) 
6800 ohms, = 10%. 1 watt (B150) 

6800 ohms, = 10%. 2 watts (02111 

8200 ohms. = 10% V2 watt ( R159. R169. RIM. 0183) 
8200 ohms, =10%, 2 watt. (0140) 

10.000 ohms. =5%. Va watt (0107. R108) 

ID000 ohms. = 10%. 1 watt (R217) 
12,000 ohms, =10%. V2 wall (0111) 

15.000 ohms, = 10%. V2 mall 10189)  

18.000 ohms. =10%, 1/2  watt (0157, B172, 0204)  
22.000 ohm., =10%, ½ watt (0162, 11166, /1171. 11201)  

39.000 ohms. = 10%. 5/2 wait (R106) 
43.000 ohms, =5%. V2 watt ( R147) 

47.000 ohms. = 10%. :9 watt (0136. 0149. 0165) 
47.000 ohms. =5%, I watt (R206) 

56.000 ohms, =5%. V2 wall (R129. R133) 
56.000 ohms. -..L-10%. 1/2 watt (0212) 

56.000 ohms. =5%. I watt (0182) 
68,000 ohms. = 10%, V2 wa tt ( R151. 0199) 

82.000 ohms, = 10%. V2 wall (RIM 
100.000 ohm., = 10%. 1 watt (0179. RUM 

120.000 ohms, = 10%, 1/2 watt ( R/58) 
150.000 ohms. =5%. 1/2  wa tt IR148) 

150.000 ohm., ±-10%. 1/2 watt ( 0178. 0191. 11194) 
150.000 ohms, =5%. I wa tt 1112031 

160.000 ohms. =5%, 1/2 watt (0125) 
220,000 ohms. = 10%, V2 watt (11190. R192) 
270.000 ohms. =5%. V2 watt ( RI81) 

270.000 ohms, =-10%. 1/2 wan l0163. 11177) 

330.000 ohm.. =10%, 1/2  wan (0112. RIOS, 01971 

390.000 ohms. = 10%. 4/2 mot: ( Ems. Yo73) 
470,000 ohms. = 10%, V2 watt (R113. RI53. 11193. R208) 

680.000 ohms, = 10%. Va molt ( R160. 11167) 

820.000 ohms, = 10%. 1/2  watt (R196, 0207) 

I mogohm. = 10%, Va watt ( 11161) 

1.1 megohm. =5%. 1.5 wait (RIBS) 
1.2 megohms, =10%. 1/2  watt ( R184) 

1.5 megohm, = 10%. V2 watt ( 0175) 

1.8 megohm. =5%, 1/2 watt (RI 24, R205) 

2.2 megohm. = 10%, V2 watt (RI 64, RI70) 

3.9 megohm, =-10%, V2 WW1 (R137. 11152) 
10 megohm. ±10%. 1/2  wait al1113) 

Transionner-Hi.voltage transiormer (1115) 

Transformer -Horizontal oscillator transformer coin. 
plate with adjustable core (T114) 

Transformer-Output transformer (T103) 

Transformer-Power transformer, 117 volts, 60 cycle 
(T113) 

Transformer-Ratio detector transformer ( T102. CI05) 

Transformer Sound I.F. transformer complete wi th 
adjustable cores ( T101, CI02. CI03. 11103) 

Transformer-Vertical output transformer (T112) 

Transformer-lst pis I.F. transformer complete wdh 
adjustable cores ( 1104. C120. 11126) 

Transformer --2nd pix I.F. transformer complete with 
adjustable core (1106) 

Transformer- 3rd or 4th pix IF. transformer IT107. 
T108) 

Trap-4.5 MC trap L105. CI371 

Washer -- "C" washer (or picture control extension 
shalt a reg'41) 

SPEAKER ASSEMBLIES 
971636.IW 
111.10105 
RMA-274 

(For Model 171352U) 

Speaker- 5" P.M. speaker complete with cone and 
voice coil (3.2 ohms) 

SPEAKER ASSEMBLIFS 
971490.3W 97149D3R 
111.105E6 
RMA.274 RMA.285 
(For Model. 171361, 171361U) 

Cone-- Cone and voice coil ( 3.2 chins) for speaki•r 
stamped 971490.3W 

Cone-- Cone and voice coil ( 3.2 ohms) for speaker 
stamped 971490 311 

Speaker- 8" P.M. speaker complete with cone and 

voice cod ( 3.2 ohms) 

("John I. Rider 
CHASSIS KCS78F, KCS78J 





CHASSIS KCS78J 

CIRCUIT SCHEMATIC DIAGRAM RCS78I 
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The following measurements represent two sets of conditione. In the first condition, a 15000 microvolt test pattern 

receiver, the picture synced and the AGC control properly adjusted. The second condition was obtained by removing 

short circuiting the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst" 

terminal and chassis ground and with the receiver operating on 117 Volts, 60 cycles, a-c. The symbol < means less 
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CHASSIS KCS78F, KCS78J 
ALIGNMENT PROCEDURE 

Connect the potentiometer arm of the second bias supply 
to the junction of R147 and RI48, and ground the positive 
battery terminal. Adjust the bias potentiometer to produce 
- S volts of i-f bias as indicated on the "VoltOhmyst" at the 
junction point. 

Connect the oscilloscope to the junction of R138 and LI05. 
Use 3 to 5 volts peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to 
the oscillator. 

Turn the channel selector to the lowest UHF channel to 
be used. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator core to proper frequency. To do this, 
connect the VHF signal generator to test point TP1 with the 
shortest leads possible Insert a 45.75 mc. marker from the 
VHF generator. 

Set the UHF sweep generator to sweep the desired channel, 
and observe the output on the oscilloscope. If the sweep 
generator is not sweeping the correct frequency range, it 
may be necessary to readjust the sweep in order to place 
the 45.75 marker on the response curve as in Fig. 14. 
Set the UHF marker gen. to the picture carrier of the 

channel insert being adjusted and connect to test point TPI. 

Adjust the oscillator core until the markers for 45.75 me. 
and the picture carrier coincide on the sweep pattern on the 
oscilloscope. 

Adjust mixer core for maximum gain with proper wave 
shape. 

Connect the "VoliOhmyst" to teat point TPI. using 1.5 
volt D.C. scale. 

Set oscillator injection adjustment to read . 1 volts on the 
"VoltOhmyst." 

Repeat the above steps for all UHF inserts adjusting 
the oscillator injection control only if the reading on the 
"VollOhmyst" exceeds .3 volts. Adjust as necessary to read 
.3 volts or less at TP1. 
AGC CONTROL ADJUSTMENT.—Disconnect all test equip-

ment except the oscilloscope which should be connected to 
pin 6 of VI10. 

Connect an antenna to the receiver antenna terminals. 

Turn the AGC control fully counter-clockwise. 

Tune in a strong signal and adjust the oscilloscope to see 
the video waveform. 
Turn the AGC control clockwise until the tips of sync begin 

to be comprested, then counter-clockwise until no compres-
sion is obtained. 

HORIZONTAL OSCILLATOR ADJUSTMENT.— Normally 
the adjustment of the horizontal oscillator is not considered to 
be a part of the alignment procedure, but since the oscillator 
waveform adjustment may require the use of an oscilloscope, 
it cannot be done conveniently in the field. The waveform 
adjustment is made at the factory and normally should not 
require readjustment in the field. However, the waveform 
adjustment should be checked whenever the receiver is 
aligned or whenever the horizontal oscillator operation is 
Improper. 

Horizontal Frequency Adjustment—Tune in a station and 
sync the picture. If the picture cannot be synchronized with 
the horizontal hold control R200, then adjust the 1114 fre-
quency core on the rear apron until the picture will synchro-
nize. If the picture still will not sync, turn the 1114 waveform 
adjustment core ( under the chassis/ out of the coil several 
turns from its original position and readjust the 1114 fre-
quency core until the picture is synchronized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive con-
trol C174B, the width control L109 and the linearity control 
L111 until the picture is correct. 

Horizontal Oscillator Waveform Adjustment. —The hori-
zontal oscillator waveform may be adjusted by either of two 
methods. The method outlined in paragraph A below may 
be employed in the field when an oscilloscope is not availa-
ble. The service shop method outlined In paragraph B below 
requires the use of an oscilloscope. 

A.—Turn the horizontal hold control completely clockwise. 
Place adjustment tools on both cores of 1114 and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the 1114 frequency core ( on the rear 
apron) until the picture falls out of sync and three or four 
diagonal black bars sloping down to the right appear on the 
screen. Then, turn the waveform adjustment core ( under the 
chassis/ into the coil while at the same time adjusting the fre-
quency core so as to maintain three or lour diagonal black 
bars on the screen. Continue this procedure until the oscil-
lator begins to motorboat, then turn the waveform adjustment 
core out until the motorboating just stops. As a check, turn 
the TII4 frequency core until the picture is synchronized then 
reverse the direction of rotation of the core until the picture 
falls out of sync with the diagonal bars sloping down to the 
right. Continue to turn the frequency core in the same direc-
tion. No more than three or four bars should appear on the 
screen. Instead, the horizontal oscillator should begin to 
motorboat. Retouch the adjustment of the 1114 waveform ad-
justment core 11 necessary until this condition Is obtained. 

B.—Connect the low capacity probe of an oscilloscope to 
terminal C of TI 14. Turn the horizontal hold control one-
quarter turn from the clockwise position so that the picture is 
in sync. The pattern on the oscilloscope should be as shown 
in Figure 24. Adjust the waveform adjustment core of 1114 
until the two peaks are at the same height. During this ad-
justment. the picture must be kept in sync by readjusting the 
hold control If necessary. 

This adjustment Is very Important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing efl set of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 

oscillator is overstabilized, the pull- in range becomes inade-
quate and the broad peak can cause double triggering of 
the oscillator when the hold control approaches the clockwise 
position. 

Remove the oscilloscope upon completion of this adjust-
ment. 

Horizontal Locking Range Adjustment. —Set the horizontal 
hold control to the full counterclockwise position. Momen-
tarily remove the signal by switching off channel then back. 
The picture may remain in sync. If so turn the 1114 frequency 
core slightly and momentarily switch off channel. Repeat until 
the picture falls out of sync with the diagonal lines sloping 
down to the left. Slowly turn the horizontal hold control 
clockwise and note the least number of diagonal bars ob-
tained just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C174A 
slightly clockwise. If less than 2 bars are present, adjust 
CI74A slightly counter-clockwise. Turn the horizontal hold 
control counter-clockwise, momentarily remove the signal 
mid recheck the number of bars present at the pull- in point. 
Repeat this procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. Acijust the T114 frequency core so that the diagonal 
bar sloping down to the right appears on the screen and then 
reverse the directisn of adjustment so that bar just moves to 
the left side of the screen leaving the picture in eynchroniza-

Figure 8—ICRKI2B Oscillator Adjustment 
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Connect the oscilloscope to the test point TP2 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the output 
of the antenna matching unit at the junction of 1.5 and C4 

at the bottom of the FM trap L5 

Tune the signal generator to 43.5 mc and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the held to provide additional rejection to one 
specific frequency in the di band pase However, in such cases, 
care should be taken not to tune C33 into channel 2. thereby 
reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery pos-
itive terminal to the tuner case. Adjust the bias potentiometer 
to produce - 3 0 volts of bias, as measured by the "Volt-
Ohmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read - 3 0 volts at the test point TP1, as read 
on the "VoltOhmyst " The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 5.5 
volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency. 227 mc. This may 
be done in several ways. The easiest way and the way which 
will be recommended in this procedure will be to use the 
signal generator as a heterodyne frequency meter and beat 
the oscillator against the signal generator. To do this, tune the 
signal generator to 227 mc with crystal accuracy. Insert one 
end of a piece of insulated wire into the tuner unit thrugh 
the hole provided for the adjustment of C16. Be carefueritt 
the wire does not touch any of the tuned circuits as it may 

cause the frequency of the tuner oscillator to shilt. Connect the 
other end of the wire to the " rid in" terminal of the signal 
generator Adjust C25 to obtain an audible beat with the 
signal generator. 

Turn C27 clockwise until the beat note just begins to change, 
then turn one full turn in the same clockwise direction. 

Return the fine toning control to the mechanical center of its 
range. 

NOTE:-11 on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25. 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 lo obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8. 
adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the 72 core lor maximum inductance ( core turned 
counter-clock wise ). 

Connect the sweep generator through a suitable attenuator, 
as shown in figure 10 to the input terminals of the antenna 
matching unit 

Connect the signal generator loosely to the antenna 
terminals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can cnange oscillator injection during 
alignment and produce consequent misalignment even though 
the response as seen on the oscilloscope may look normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc and 185.75 mc. 

Adjust C21. C16. CI I and C7 for approximately correct 
curve shape, frequency, and band width as shown in figure 18. 

The correct adjustment of C7 is indicated by maximum am-
plitude of the curve midway between the markers. CI I tunes 
the lid amplifier plate circuit and affects the frequency of the 
pass band most noticeably C2I tunes the mixer grid circuit 
a o t affects the tilt of the curve most noticeably ( assuming that 
Ct has been properly adjusted/ CIO is the coupling adjust-
ment arid hence prirliiri all nets the response band width. 

_ _ 

Connect the "VoltOhmyst" to test point TP1. Adjust C22 to 
read 30 volts dc on the "VoltOhmyst" at TPI. Readjust C27, 
C2I, C/6 and CII for proper response. Adjust C7 for maximum 
gain at midpoint of the curve, Repeat if necessary until the 
proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator fre-
quency 257 me. 

Turn the fine tuning control fully clockwise. 

Adjust 1.49 to obtain an audible beat. Slightly overshoot the 
adjustment of L49 by turning the slug an additional turn in the 
same direction from the original setting, then reset the oscil-
lator to proper frequency by adjusting C27 to again obtain 
the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and pic-
ture carrier markers, 211.25 mc. and 215.75 me. 

Adjust 1.36 and 1.20 for proper response as shown in figure 
18. 

Turn off the sweep and signal generators. 

Connect thei"VoltOhmyst" to the tuner test point TPI. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within range. 

11 it was necessary to readjust C22, turn the sweep and 
signal generators back on and recheck the channel 13 
response. Readjust L36 and 1.20 if necessary. 

Sel the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 inc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C21, C16, CI I and C7 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TPI 
if C21 was adjusted in the recheck of channel 8 response. 

11 the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8. adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator fre-
quency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L54 for an audible beat. Adjust L48 and 1.32 for 
proper curve shape as shown in figure 18. Recheck the oscil-
lator injection voltage at TPI. to insure that it is within the 
limits specified Readjust C22 if necessary. 

It C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C2I for correct curve 
shape and recheck C27 and C25 for proper oscillator 
frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker gen-
erator to each of these channels and observing the response 
and oscillator injection voltage obtained. See figure 18 for 
typical response curves. It should be found that all these 
channels have the proper response with the markers above 
80% response. 

If the markers fail to fall within this requirement readjust 
1.48 and 1.32 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to figure 18 for proper wave shape Check 
the injection voltage at each channel to be "within limits If 
necessary readjust C11, C2I or C16 to obtain the proper 
response. 

With the receiver and signal generator on channel 13 adjust 
1.49 for an audible beat with the signal enerator 

Adjust the oscillator to frequency on all channels by switch. 
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits 

11111112B TUNER ALIGNMENT 

Models 17.7.3520 d 17.7-3610 

TUNER VHF ALIGNMENT.---Remove the 6S4 voltage 
control tube from its socket and insert the adapter. Insert 
the 6S4 in the adapter. 

Connect the 0-50 milliampere meter to the adapter socket 
leads and turn the adapter switch on. 

Remove the tuner cover shield. 

Rotate the channel selector to a point midway between 
channels, disengaging the insert contacts, and observe the 
non-oscillating plate current. Some tubes may oscillate even 
with the tuned circuits disengaged. To be sure the oscillator 
is in a non-oscillatory state, short circuit the spring contacts 
12 and 13. the two contacts nearest the tuner front. 

(NOTE: The contacts are at zero d-c potential.) Should the 
plate current rise, keep the contacts shorted while adjusting 
the oscillator plate current. Adjust R6, oscillator voltage 
control. for a 28 milliampere reading on the meter. 

Replace the tuner cover shield. 

Connect the VHF sweep generator to the antenna terminals. 

Connect the VHF signal generator loosely to the antenna 
terminals. 

Connect the oscilloscope, through the preamplifier, if 
needed with oscilloscope used, to test point TPI. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Turn off the adapter switch, removing plate voltage from 
the oscillator. This is required because of RF-IF interaction 
when a crystal is used as a mixer. 

Set the channel selector and the sweep generator to 
channel 2. 

Insert markers of channel 2 picture carrier and sound 
carrier, 55,25 mc. and 59.75 mc. 

Adjust antenna T6, r-f amplifier plate L29 and mixer 1,130 
adjustments for a symmetrical curve with maximum gain at 
the center of the pass band. The curves will have a deep 
valley because of no crystal loading and nonlinear detector 
characteristics. The limits for the 100% response points are 
shown in Figure II. The proper curve shape is shown in Figure 
11 lb). ( See note on page 13 for detailed explanation of adjust-
ments ) If the bandwidth is out of tolerance, it can usually be 
corrected by redressing the coupling capacitor of the double 
tuned circuit, C40 on insert A. Maximum bandwidth occurs 
when the capacitor is centered in the insert chamber. 

Repeat the above steps for all VHF channels adjusting the 
appropriate antenna, r-I amplifier plate and mixer slugs for 
a symmetrical curve with maximum gain at the center of 
the pass band. 

Turn off the sweep generator. 

Remove the oscilloscope and preamplifier it used, from 
test point TP1. 

Turn the AGC control fully clockwise. 

Remove the clip lead grounding the AGC bias on the 
tuner terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive ternenal to the tuner case. Adjust the bias potenti-
ometer to produce - 3.5 volts of bias. as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Connect the potentiometer arm of the second bias supply 
to the junction R147 and R148, and ground the positive battery 
terminal. Adjust the bias potentiometer to produce - 5 volts 
of bias as indicated on the "VoltOhmyst" at the junction 
point. 

Connect the oscilloscope to the junction of R138 and L105. 
Use 3 to 5 volts peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to 
the oscillator. 

Turn the channel selector to channel 13. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator slug L22 to proper frequency, 257 inc. 
This may be done in several ways. The easiest way and the 
way which will be recommended in this procedure will be 
to use the signal generator as a heterodyne frequency meter 
and beat the oscillator against the signal generator. To do 
this, tune the signal generator to 257 mc. with crystal accu-
racy. Insert one end of a piece of insulated wire into the 
tuner through either of the two holes next to the oscillator 
tube on the right front top corner of the tuner. Be careful 
that the wire does not touch any of the tuned circuits as it 
may cause the frequency of the oscillator to shift. Connect 
the other end of the wire to the "r-I in" terminal of the signal 
generator. Adjust 122 oscillator slug to obtain an audio beat 
with the signal generator. 

Turn on the sweep generator and set to Channel 13. 
Adjust T1 for maximum gain on the oscilloscope. Adjust 
mixer tank circuit L2I for maximum gain and flat-topped 
curve. Recheck TI for maximum gain at center of band with 
the proper response. Maximum gain and flat-topped response 
should be obtained simultaneously. 

Adjust the oscillator to frequency on all VHF channels by 
switching the receiver and signal generator to each VHF 
channel and adjusting the appropriate oscillator slug to 
obtain a beat with the signal generator. Adjust the appropri-
ate mixer slug where necessary to obtain maximum gain and 
proper curve shape as explained above. 

Adjust the tunable I-F Trap CI6-L7. To do this connect 
the signal generator to the fixed IF Trap C2-L2 at the end 
opposite the antenna terminal plug. Set the signal generator 
to 43.5 mc and adjust the output of the signal generator to 
obtain sufficient indication on the oscilloscope. Tune the I-F 
Trap C16-L7 for minimum indication on the oscilloscope. 

Remove the signal generator and the oscilloscope. 

TUNER UHF ALIGNMENT-To align the UHF inserts: 

Turn off the adapter switch, removing plate voltage from 
the oscillator. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Connect the oscilloscope, through the preamplifier if needed 
with oscilloscope used, to test point TPI. 

Connect the UHF sweep generator to the antenna terminals. 
Use a 10 DB attenuator pad to assure proper alignment. 

Connect the UHF signal generator loosely to the antenna 
terminals. 

Set the channel selector to the desired position and the 
sweep generator to sweep the frequency of the insert being 
used. 

Insert markers of the picture carrier and sound carrier 
for desired channel. 

Adjust UHF antenna link coupling and mixer adjustments 
for a symmetrical curve, with maximum gain, centered about 
the pass band. 

The responses are shown in Figure 12. The curve shape 
will usually vary from Fig. 12 ( a) to Fig. 12 ( c) going higher 
in frequency, however any of these responses are acceptable. 

Repeat the above steps for all UHF inserts used adjusting 
the appropriate antenna, link coupling and touter slugs for a 
symmetrical curve, with maximum gain, centered about the 
pass band. 

Remove the oscilloscope and preamplifier if used, from 
test point TPI. 

Remove the clip lead grounding the AGC bias on the tuner 
terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case Adjust the bias potenti-
ometer to produce - 35 volts of bias, as measured by the 
"VoltOhmyst" at the,, AGC terminul  
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CHASSIS KCS78F, KCS78J 
ALIGNMENT PROCEDURE 

NOTE ON KRICI213 TUNER ALIGNMENT.-Th, use of a 
crystal mixer makes it necessary to observe the insert re-
sponses with the oscillator disabled. This is due to unde-
sirable interaction if the oscillator was allowed to 
operate during alignment. Therefore, the responses shown in 
Figure 11 are not a strictly true representation of the insert 
band pass during actual operation. When an Insert Is aligned, 
using an oscilloscope to observe the response, the curve 
shown in Figure 11 ( s) will be the correct response for ref-
erence. In actual operation, the band pou will be such that 
the sound and picture carriers will be at the tips of the curve. 
The adjacent channel picture and sound carriers will be 
in the valleys at each side. Care should be taken not to 
exceed the limits shown in Figure 11 ( a) and 11(c). 

The valley, in the center of the response curve, may vary 
from 0 to 50% above the base line for VHF inserts. Adjust the 
output level of the sweep generator to prevent excessive 
signal input to the tuner. Excessive signal input will be indi-
cated by the valley rising above the 50% level, particularly 
on the higher VHF channels. 

Oscillator injection voltage is not adjusted on VHF inserts. 
A check may indicate variations from .08 to .3 volts at TP1, but 
such readings should not be interpreted as an indication of 
trouble. On UHF channels, however, the injection voltage 
should be adjusted to fall within the specified limits. 

TEST EQUIPMENT.-To properly service the television 
chassis of these receivers. it is recommended that the follow-
ing test equipment be available: 
VHF Sweep Generator meeting the following require-

ments: 
fa/ Frequency Ranges 

35 to 90 me.. 1 me. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

Oa/ Output adjustable with at least . 1 volt maximum. 
lc/ Output constant on all ranges. 
(cif " Flat" output on all attenuator positions. 
VHF Signal Generator to provide the following frequencies 

with crystal accuracy: 
(a/ Intermediate frequencies 

4.5 me., 39.25 me.. 41.25 me., 43.5 me, 45 75 me., 
47.25 mc. 

(b/ Radio frequencies 

(e) Output of these ranges should be adjustable and at least 
volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 
UHF Sweep Generator with a frequency range of 470 rec. 

to 890 inc. RCA Types 40A or 4IA or their equivalent. 
UHF Signal Generator to provide the following frequencies 

with crystal accuracy if RCA Type 41A is used. 

Cathode Ray Oscilloscope.-An oscilloscope with a sen-
sitivity of 1 millivolt per inch is required. A suitable pre-ampli-
fier may be employed with oscilloscopes of lesser sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC scale 
Is required. RCA Senior "VoltOhmyst" or equivalent. 
DC Milliammeter.-A milliammeter with a range of 0-50 

milliamperes lull scale. 

°John F. Rider 

Adapter Socket-An adapter socket is required to meter 
the cathode current of the 6S4 voltage control tube of the 
KRK12B Tuner. Wiring of adapter is shown in Figure 15. 

KRIC29 ANTENNA MATCHING UNIT ALIGNMENT.-The 
anfenna matching unit is accurately aligned at the factory. 
Adjustment of this unit should not be attempted in the cus-
tomer's home since even slight misalignment may cause 
serious attenuation of the signal especially on channel 2. The 
r-f unit is aligned with a particular antenna matching trans. 
former in place. If for any reason, a new antenna matching 
transformer is installed, the r-f unit should be realigned. 
The F-M Trap which is mounted in the antenna matching 

unit may be adjusted without adversely affecting the align-
ment of the unit. 
To align the antenna matching unit disconnect the lead 

from the F-M trap L5 to the channel selector switch SI -E. 
With a short jumper, connect the output of the matching 

unit through a 1000 mmf. capacitor to the grid of the second 
pis amplifier, pin 1 of V107. 
Replace the cover on the matching unit while making all 

adjustments. 
Remove the first pin amplifier tube V106. 
Connect the positive terminal of a bias box to the chassis 

and the potentiometer arm to the junction of R127 and R148. 
Set the potentiometer to produce approximately -5.0 volts of 
bias at the junction of RI27 and R148. 
Connect an oscilloscope to pin 2, V110 and set the oscil-

loscope gain to maximum. 
Connect a VHF signal generator to the antenna Input 

terminals. Modulate the signal generator 30% with an audio 
signal. 
Tune the signal generator to 45.75 mc. and adjust the gen-

erator output to give an indication on the oscilloscope. Ad-
just 1.4 in the antenna matching unit for minimum audio 
indication on the oscilloscope. 
Tune the signal generator to 41.25 mc. and adjust LI for 

minimum audio indication on the oscilloscope. 
Remove the jumper from the output of the matching unit. 

Connect a 300 ohm 1/2 watt composition resistor from LS 
to ground, keeping the leads as short as possible. 
Connect an oscilloscope low capacity crystal probe from 

L5 to ground. The sensitivity of the oscilloscope should be 
approximately 0.03 volts per inch. Set the oscilloscope gain 
to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling reac-
tance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 10 shows three different resistance pads for 
use with sweep generators with 50 ohm coax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep em-
ployed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be ac-
complished by returning channel number I to cover this 
range. With WR598 sweep generators this may be accom-
plished by retuning channel number 2 to cover the range. 
In making these adjustments on the generator, be sure not 
to turn the core too far clockwise so that it becomes lost 
beyond the core retaining spring. 

Adjust L2 and 1.3 to obtain the response shown in figure 
19. 1.3 is most effective in locating the position of the shoulder 
of the curve at 52 mc. and L2 should be adjusted to give 
maximum amplitude at 53 mc. and above consistent with the 
specified shape of the response curve. The adjustments in the 
matching unit interact to some extent. Repeat the above 
procedure until no further adjustments are necessary. 
Remove the 300 ohm resistor and crystal probe connec-

tions. Restore the connection between L5 and SI-E. Replace 
V106. 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-
Model 17-1.361 

Connect the i-f signal generator across the link circuit 
on terminals A and B of 1104. 

Connect the "VoltOhmyst" to the junction of RI47 and R148 
and to ground. 

Obtain a 7.5 volt battery capable of withstanding appre• 
ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction of 0147 
and 0140. 

Set the bias to produce approximately -5.0 volt of bias at 
the junction of R147 and R148. 
Connect the "VoltOhmyst" to the juncture of R138 and 1105 

and to ground. 
Set the VHF signal generator to each of the following 

frequencies and peak the specified adjustment for maximum 
indication on the "VoltOhmyst". During alignment, reduce 
the input signal if necessary in order to produce 3.0 volts of 
d-e at 11138, 1.105 with minus 5.0 volts of i-f bias at the junc-
tion of 0147 and R148. 

44.5 mc. TIM 
45.5 mc. 1107 
43.0 mc. TIO6 

Set the VHF signal generator to the following frequency 

and 4725M s nic t l.he picture i-f trap for minimum d-c output at 
R138, 1.105. Use sufficient signal input to produce 3.0 volts of 
d-c on the meter when the adjustment is made. 

T104 top core 

Models 17-1.352U 17.1.361U 
Connect the "VoltOhmyst" to the junction of 0147 and 

R148 and to ground. 
Turn the AGC control fully clockwise. 
Obtain a 7.5 volt battery capable of withstanding appre-

ciable current drain and connect the ends of a 1.000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction R147 
and 0148. Adjust the potentiometer for -5.0 volts indication 
on the "VoltOhmyst". 

Connect the "VoltOhmyst" to the junction of R138 and 1.105 
and to ground. 
Connect the output of the signal generator to the front ter-

minal of the crystal mixer in series with a 1500 mml ceramic 
capacitor. 

Set the VHF generator to each of the following frequencies 
and with a thin fiber screwdriver tune the specified adjust-
ment tor maximum indication on the -VoltOhmyst". In each 
instance the generator should be checked against a crystal 
calibrator to insure that the generator is on frequency. 

During alignment, reduce the input signal il necessary 
in order to produce 3.0 volts of d-e at RI38. L105 with -SO 
vollso.fi-f cb.ias at the junction of RI47 and 0148. 

44.5 mc.   .r08 
os m 

TTI10087 43.0 me. 

Set the signal generator to the following frequency and 
adjust the picture trap for minimum d-c output at 0138. 
1.105. Use sullicient signal input to produce 3.0 volts of d-e on 
the meter when the adjustment is made. 

47.25 me. T104 top core 

SWEEP ALIGNMENT OF PIX I-F.-
Model 17.1.361 

To align 12 and 1104, connect the sweep generator to the 
mixer grid test point TP2. in series with a 1500 mmf ceramic 
capacitor. Use the shortest leads possible, with not more than 
one inch of unshielded lead at the end ol the sweep cable. 
Connect the sweep ground lead to the r-I unit outer shield. 

Set the channel selector switch to channel 4. 

Clip 330 ohm resistors across terminals A and B of TIO7 

and 119 to minimum capacity. 
r T.1.018 C. 

Preset  

Adjust the bias box potentiometer to obtain - 5.0 volts of 
bias as measured by a "VoltOhmyst" at the junction of RI47 
and 0148. Set the AGC control fully clockwise. 

Connect a 180 ohm composition resistor from pin 5 of V106 
to terminal A of 1106. Connect the oscilloscope diode probe to 
pin 5 of V106 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

Adjust 12 ( top/ and T104 ( bottom/ for maximum gain and 
with 45.75 me. at 70% el maximum response. 

Set the sweep output to give 0.3 volt peak-to-peak on the 
oscilloscope when making the final touch on the above ad• 
justment  

Adjust C119 until 425 mc. is at 70`Se responre with respect 
to the low frequency shoulder of !he curve as shown in Fig-
ure 22. 

Disconnect the diode probe, the 180 ohm and two 330 ohm 
resistors. 

Connect the oscilloscope to the junction of R138 and LI05. 
Leave the sweep generator connected to the mixer grid 

test point TP2 with the shortest leads possible. 

Adjust the output of the sweep generator to obtain 3.0 
volts peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid ut the first 
pin amplifier. Adjust the output of the signal generator 
to produce small markers on the response curve 

Retouch 1106. 1107 and 1108 to obtain the response shown 
in figure 23. 

Models 17.T•352U t5 17.1-361U 

To align the crystal mixer plate circuit, 12 and 1104 con-
nect the VHF sweep generator to the front terminal of the 
1N82 crystal holder in series with a 1500 mm) ceramic capaci-
tor. Use the shortest leads possible, grounding the sweep 
generator to the tuner case. 

Clip 330 ohm resistors across terminals A and B of 1107 and 
1108. 

Set the channel selector to channel S. 

Connect a 180 ohm composition resistor from pin 5 of V106 
to terminal A of T106. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

The shunt trimmer CI 19 across terminals A and B of 1104 
is variable and is provided as a bandwidth adjustment. Preset 
the shunt trimmer to minimum capacity Adjust 12 ( top/ 
and 1104 ( bottom/ for maximum gain at 43.5 me. and with 
45.75 me. at 70% of maximum response. 

Adjust TI for maximum gain. Readjust 12 and 1104 if neces-
sary to obtain proper wave shape. see Fig. 13. 

Disconnect the diode probe, the 180 ohm and the two 
330 ohm resistors. 

Connect the oscilloscope to the junction of RI38 and L105. 

Adjust the bias potentiometer to obtain -5 0 volts of 
bias as measured by a -VoltOhmyst- at the junction of RI47 
and R148. 

Leave the sweep generator connected to the front terminal 
of the 11482 crystal holder with the shortest leads possible 
and with not more than one inch of unshielded lead at the 
end of the sweep cable. If these precautions are not ob d, 
the receiver may be unstable and the response curves 
obtained may be unreliable. 

Adjust the output of the sweep generator to obtain 3.0 
to 5.0 volts peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pin i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 
Retouch TI06, 1107 and 1108 to obtain the response shown 

In Figure 14. 

Remove the oscilloscope, sweep and signal generator 
connections. 

Remove the bias box employed to provide bias for align-
ment. 

KRK29 TUNER ALIGNMENT 

Model 17.1-361 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph For units which 
are completely out of adjustment, preset C27 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. 
Turn 12 slug all the way out. Do not change any of the ad-
justments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of TIO4 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 me. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short circuit 
the AGC terminal of the tuner at the terminal board to ground. 
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MODELS 17-T-361, Ch. KCS78F; 17-T-352U, -36W, Ch. KCS78J 

ELECTRICAL AND MECHANICAL SPECIFICATIONS (cont'd) 

Model 17-T-3521.1 
"Hayes" 

Meial-Mahogany Grain 

Models 17-T-361, 17-T-361U 
"Highland" 

Mahogany, Oak 

GENERAL DESCRIPTION 

Models 17-T-352U, 17-T-361 and 17-T-36W are " 17 inch" 
television receivers. Models 17-T-3521.1 and 17-T-361LI are 
identical except for cabinets, and speakers Model 17-T-36I 
has full 12 channel VHF coverage. Models 17-T-352U and 
17-T-361U feature full 12 channel VHF coverage plus any 
4 UHF channels desired. 

All models include intercarrier FM system; ratio detector; 
improved picture brilliance; pulsed picture A-G-C; A-F-C 
horizontal hold; stabilized vertical hold: Improved sync sep-
arator ( 3.5 mc. band width for picture channel); and re-
duced hazard high voltage supply. An auxiliary audio input 
jack is provided to permit the use of an external record 
playing attachment. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 146 square inches on a 17CP4 Kinescope 

TELEVISION R-F FREQUENCY RANGE 

Model 17-T-361 

All 12 television channels. 54 mc. to 88 me., 174 mc. to 216 me 
Models 17- T-3521I & 17-T-361U 

Any of 70 UHF channels   470 me. to 890 ma 
Any of 12 VHF channel*, 54 mc. to 88 me , 174 mc. to 216 me. 

(Any desired combination of 16 UHF and/or VHF channels 
may be used.) 

INTERMEDIATE FREQUENCIES 

Picture I-F Carrier Frequency... 45.75 mc. 
Sound I-F Carrier Frequency...,. 41.25 mc. 

POWER RATING 17-T-361-215 watts 
17-T-352U & 17-T-361U-230 watts 

AUDIO POWER OUTPUT RATING 4 watts max. 

VIDEO RESPONSE   To 3.5 mc. 

SWEEP DEFLECTION ....... Magnetic 

FOCUS  Magnetic 

ANTENNA INPUT IMPEDANCE 

Model 17-T-36/ 
Choice: 300 ohms balanced or 72 ohms unbalanced. 

Models 17-7.35211 d 17-T-361U 
UHF-300 ohms balanced. 

VHF-300 ohms balanced. 

RCA TUBE COMPLEMENT 

Tube Used Function 
Tuner KRK29 117-T-3611 

(I) RCA 6BQ7A  R-F Amplifier 

(2) RCA 628  R-F Oscillator and Mixer 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK12B ( 17- T-352U 6 17-T-361)1 

(1) RCA 61307A  R-F Amplifier (VHF only) 

(2) RCA 6AF4  R-F Oscillator 
(3) RCA 6BQ7A .   I-F Amplifier 
(4) RCA 6S4  Voltage Control 
A 1/482 crystal Is used as a mixer. 

All Models 
( 1 ) RCA 6CF6 . ... lot Picture I-F Amplifier 

( 2 ) RCA 6CF6 .. ...  2nd Picture I-F Amplifier 

( 3 ) RCA 6CB6 . . .. 3rd Picture I-F Amplifier 
( 4 ) RCA I2AU7 Picture 2nd Detector and Vert. Sync. Sep. 

( 5 ) RCA 6CL6   Video Amplifier 
( 6 ) RCA 6AU6  lit Sound I-F Amplifier 
(7) RCA 6AU6  2nd Sound I-F Amplifier 

( 8 ) RCA 6ALS  Ratio Detector 
( 9 ) RCA 6AV6  let Audio Amplifier 
(10) RCA 6K6GT  Audio Output 
(11) RCA 12AU7   Horiz. Sync. Sep. 6 AGC 
(12) RCA 6SN7GT   Vertical Os:. 6 Sync. Output 
(13) RCA 6K6GT  Vertical Sweep Output 

(14) RCA 6SN7GT Horizontal Sweep Oscillator and Control 
(15) RCA 6BQ6GT  Horizontal Sweep Output 

(16) RCA 6W4GT Damper 
(17) RCA 1133-GT/8016  High Voltage Rectifier 

(18) RCA I7CP4  Kinescope 
(19) RCA 5U4G  Rectifier 
(20) RCA SY3GT   Rectifier 

CHASSIS DESIGNATIONS 

KCS78F Model I7-T-361 employing a KRX29 Tuner. 

KCS781 Model. 17- T-352U and 17-T-361U employing a KRK I2B 
Tuner. 

WEIGHT k DIMENSIONS 

Model Shipping 
Weight 

17-T-3521.1 88 lbs. IOS lbs. 
17-T-361 87 lbs. 112 lbs. 
17-T-361U 92 lbs. 117 lbs 

LOUDSPEAKERS 

Model 17-T-352U 
Model 17-T-361 
Model 17-T-361U 

Width 
Inches 
21 1/4 
24 1/4 
24 1/4 

Height Depth 
Inches Inches 

22 1/4 22 
35 1/4 22 
35 1/4 22 

(971636-1) 5" PM Dynamic, 3.2 ohms 
(971490-3) 8" PM Dynamic, 3.2 ohms 
(971490-3) 8" PM Dynamic. 3.2 ohm• 

SCANNING Interlaced, 525 line 

HORIZONTAL SWEEP FREQUENCY  15,750 cps 

VERTICAL SWEEP FREQUENCY 60 cps 

FRAME FREQUENCY ( Picture Repetition Rate) 30 cps 

IoN TRAP 
NAGNET 

OPERATING CONTROLS ( Front) 

Channel Selector 
Fine Tuning 

Picture Single Control under Panel 
Picture Horizontal Hold Single Control under Panel 
Picture Vertical Hold Single Control under Panel 
Sound Volume and On-Off Switch 

Dual Control Knobs 
Brightness 

NON-OPERATING CONTROLS (under Front Panel) 

Height screwdriver adjustment 
Vertical Linearity screwdriver adjustment 

Dual Control Knobs 

NON-OPERATING CONTROLS (not including R-F and I-F 
adjustments) 

Picture Centering 
Width 

Horizontal Drive 
Horizontal Linearity 
Horizontal Oscillator Frequency 
Horizontal Oscillator Waveform 

Horizontal Locking Range 
Focus 
Ion Trap Magnet 
Deflection Coil 
AGO Control 

FOCUS MAGNET 
MOuNTING SCREW 

FOCUS _ 
CONTROL 

cctnEstING 
AD-USISJENT 
LOGS SCREW 

Figure 2—Yoke and Forms Magnet Mau:men* 

top chassis adjustment 
rear chassis adjustment 

rear chassis screwdriver adjustment 

rear chassis adjustment 
rear chassis adjustment 

bottom chassis adjustment 
rear chassis adjustment 
top chassis adjustment 
top chassis adjustment 

top chassis wing nut adjustment 
. rear chasms adjustment 

Figure 3—Rear Chassis Adjustments 
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CHASSIS KCS78F, KCS78J 

ALIGNMENT PROCEDURE 

NOTE ON KRIC12B TUNER ALIGNMENT.-The use of a 
crystal mixer makes it necessary to observe the insert re-
sponses with the oscillator disabled. This is due to unde-
sirable r-Iii-f interaction if the oscillator was allowed to 
operate during alignment. Therefore, the responses shown in 
Figure 11 are not a strictly true representation of the insert 
band pass during actual operation. When an insert is aligned, 
using an oscilloscope to observe the response, the curve 
shown in Figure 11 ( b) will be the correct response for ref-
erence. In actual operation, the band pass will be such that 
the sound and picture carriers will be at the tips of the curve. 
The adjacent channel picture and sound carriers will be 
in the valleys at each side. Care should be taken not to 
exceed the limits shown in Figure 11(a) and 11(c). 

The valley, in the center of the response curve, may vary 
from 0 to 50% above the base line for VHF inserts. Adjust the 
output level of the sweep generator to prevent excessive 
signal input to the tuner. Excessive signal input will be indi-
cated by the valley rising above the 50% level, particularly 
on the higher VHF channels. 

Oscillator injection voltage is not adjusted on VHF inserts. 
A check may indicate variations from .Q8 to .3 volts at TP1, but 
such readings should not be interpreted as an indication of 

trouble. On UHF channels, however, the injection voltage 
should be adjusted to fall within the specified limits. 

TEST EQUIPMENT.-To properly service the television 
chassis of these receivers, it is recommended that the follow-
ing test equipment be available: 
VHF Sweep Generator meeting the following require-

ments: 
(a) Frequency Ranges 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(c) Output constant on all ranges. 
(d) "Flat" output on all attenuator positions. 
VHF Signal Generator to provide the following frequencies 

with crystal accuracy: 
(a) Intermediate frequencies 

4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 

47.25 mc. 
(b) Radio frequencies 

(c) Output of these ranges should be adjustable and at least 
.1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 
UHF Sweep Generator with a frequency range of 470 mc. 

to 890 mc. RCA Types 40A or 41A or their equivalent. 
UHF Signal Generator to provide the following frequencies 

with crystal accuracy if RCA Type 41A is used. 

Cathode Ray Oscilloscope.-An oscilloscope with a sen-
sitivity of 1 millivolt per inch is required. A suitable pre-ampli-
fier may be employed with oscilloscopes of lesser sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC scale 
is required. RCA Senior "VoltOhmyst" or equivalent. 
DC Milliammeter.-A milliammeter with a range of 0-50 

milliamperes full scale. 

Adapter Socket.-An adapter socket is required to meter 
the cathode current of the 6S4 voltage control tube of the 
KRK12B Tuner. Wiring of adapter is shown in Figure 15. 
KRK29 ANTENNA MATCHING UNIT ALIGNMENT.-The 

antenna matching unit is accurately aligned at the factory. 
Adjustment of this unit should not be attempted in the cus-
tomer's home since even slight misalignment may cause 
serious attenuation of the signal especially on channel 2. The 
r-f unit is aligned with a particular antenna matching trans-
former in place. If for any reason, a new antenna matching 
transformer is installed, the r-f unit should be realigned. 
The F-M Trap which is mounted in the antenna matching 

unit may be adjusted without adversely affecting the align-
ment of the unit. 
To align the antenna matching unit disconnect the lead 

from the F-M trap L5 to the channel selector switch SI-E. 
With a short jumper, connect the output of the matching 

unit through a 1000 mmf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 
Replace the cover on the matching unit while making all 

adjustments. 
Remove the first pix i-f amplifier tube V106. 
Connect the positive terminal of a bias box to the chassis 

and the potentiometer arm to the junction of R127 and R148. 
Set the potentiometer to produce approximately -5.0 volts of 
bias at the junction of R127 and R148. 
Connect an oscilloscope to pin 2, V110 and set the oscil-

loscope gain to maximum. 
Connect a VHF signal generator to the antenna input 

terminals. Modulate the signal generator 30% with an audio 
signal. 
Tune the signal generator to 45.75 mc. and adjust the gen-

erator output to give an indication on the oscilloscope. Ad-
just L4 in the antenna matching unit for minimum audio 
indication on the oscilloscope. 
Tune the signal generator to 41.25 mc. and adjust LI for 

minimum audio indication on the oscilloscope. 
Remove the jumper from the output of the matching unit. 

Connect a 300 ohm 1/2 watt composition resistor from L5 
to ground, keeping the leads as short as possible. 
Connect an oscilloscope low capacity crystal probe from 

L5 to ground. The sensitivity of the oscilloscope should be 
approximately 0.03 volts per inch. Set the oscilloscope gain 
to maximum. 
Connect the VHF sweep generator to the matching unit 

antenna input terminals In order to prevent coupling reac-
tance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 10 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep em-
ployed. 
Connect the signal generator loosely to the matching unit 

antenna terminals. 
Set the sweep generator to sweep from 45 mc. to 54 mc. 

With RCA Type WR59A sweep generators, this may be ac-
complished by returning channel number 1 to cover this 
range. With WR59B sweep generators this may be accom-
plished by retuning channel number 2 to cover the range. 
In making these adjustments on the generator, be sure not 
to turn the core too far clockwise so that it becomes lost 
beyond the core retaining spring. 

Adjust L2 and L3 to obtain the response shown in figure 
19. L3 is most effective in locating the position of the shoulder 
of the curve at 52 mc. and L2 should be adjusted to give 
maximum amplitude at 53 mc. and above consistent with the 
specified shape of the response curve. The adjustments in the 
matching unit interact to some extent. Repeat the above 
procedure until no further adjustments are necessary. 
Remove the 300 ohm resistor and crystal probe connec-

tions. Restore the connection between L5 and SI-E. Replace 
V106. 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-
Model 17-T-361 

Connect the i-f signal generator across the link circuit 
on terminals A and B of T104. 
Connect the "VoltOhmyst" to the junction of R147 and R148 

and to ground. 

Obtain a 7.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction of R147 
and R148. 

Set the bias to produce approximately -5.0 volt of bias at 
the junction of R147 and RI48. 
Connect the "VoltOhmyst" to the juncture of R138 and L105 

and to ground. 
Set the VHF signal generator to each of the following 

frequencies and peak the specified adjustment for maximum 
indication on the "VoltOhmyst". During alignment, reduce 
the input signal if necessary in order to produce 3.0 volts of 
d-c at R138, L105 with minus 5.0 volts of i-f bias at the junc-
tion of R147 and R148. 

44.5 mc. T108 
45.5 mc.  T107 
43.0 mc.   T106 

Set the VHF signal generator to the following frequency 
and adjust the picture i-f trap for minimum d-c output at 
R138, L105. Use sufficient signal input to produce 3.0 volts of 
d-c on the meter when the adjustment is made. 

47.25 mc.  T104 top core 

Models 17-T-352U d 17-T-361U 

Connect the "VoltOhmyst" to the junction of R147 and 
R148 and to ground. 
Turn the AGC control fully clockwise. 
Obtain a 7.5 volt battery capable of withstanding appre-

ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction R147 
and R148. Adjust the potentiometer for -5.0 volts indication 
on the "VoltOhmyst". 
Connect the "VoltOhmyst" to the junction of R138 and L105 

and to ground. 
Connect the output of the signal generator to the front ter-

minal of the crystal mixer in series with a 1500 mmf ceramic 
capacitor. 

Set the VHF generator to each of the following frequencies 
and with a thin fiber screwdriver tune the specified adjust-
ment for maximum indication on the "VoltOhmyst-. In each 
instance the generator should be checked against a crystal 
calibrator to insure that the generator is on frequency. 

During alignment, reduce the input signal if necessary 
in order to produce 3.0 volts of d-c at R138, L105 with -5.0 
volts of i-f bias at the junction of Rl47 and R148. 

44.5 mc.     T108 
45.5 me. T107 
43.0 mc. . T106 

Set the signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at R138, 
L105. Use sufficient signal input to produce 3.0 volts of d-c on 
the meter when the adjustment is made. 

47.25 me.   T104 top core 

SWEEP ALIGNMENT OF PIX I-F.-
Model 17-T-361 

To align T2 and T104, connect the sweep generator to the 
mixer grid test point TP2, in series with a 1500 mmf ceramic 
capacitor. Use the shortest leads possible, with not more than 
one inch of unshielded lead at the end of the sweep cable. 
Connect the sweep ground lead to the r-f unit outer shield. 

Set the channel selector switch to channel 4. 

Clip 330 ohm resistors across terminals A and B of T107 
and T108. 

Preset C119 to minimum capacity. 

Adjust the bias box potentiometer to obtain -5.0 volts of 
bias as measured by a "VoltOhmyst" at the junction of R147 
and R148. Set the AGC control fully clockwise. 

Connect a 180 ohm composition resistor from pin 5 of V106 
to terminal A of T106. Connect the oscilloscope diode probe to 
pin 5 of V106 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

Adjust T2 ( top) and T104 ( bottom) for maximum gain and 
with 45.75 mc. at 70% of maximum response. 

Set the sweep output to give 0.3 volt peak-to-peak on the 
oscilloscope when making the final touch on the above ad-
justment. 

Adjust C119 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in Fig-
ure 22. 

Disconnect the diode probe, the 180 ohm and two 330 ohm 
resistors. 
Connect the oscilloscope to the junction of R138 and L105. 
Leave the sweep generator connected to the mixer grid 

test point TP2 with the shortest leads possible. 

Adjust the output of the sweep generator to obtain 3.0 
volts peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator 
to produce small markers on the response curve. 

Retouch T106, T107 and T108 to obtain the response shown 
in figure 23. 

Models 17-T-352U d 17-T-361U 
To align the crystal mixer plate circuit, T2 and T104 con-

nect the VHF sweep generator to the front terminal of the 
1N82 crystal holder in series with a 1500 mmf ceramic capaci-
tor. Use the shortest leads possible, grounding the sweep 
generator to the tuner case. 

Clip 330 ohm resistors across terminals A and B of T107 and 
T108. 

Set the channel selector to channel 5. 

Connect a 180 ohm composition resistor from pin 5 of V106 
to terminal A of T106. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

The shunt trimmer C119 across terminals A and B of TIO4 
is variable and is provided as a bandwidth adjustment. Preset 
the shunt trimmer to minimum capacity. Adjust T2 ( top) 
and T104 ( bottom) for maximum gain at 43.5 mc. and with 
45.75 mc. at 70% of maximum response. 

Adjust Tl for maximum gain. Readjust T2 and T104 if neces-
sary to obtain proper wave shape, see Fig. 13. 

Disconnect the diode probe, the 180 ohm and the two 
330 ohm resistors. 

Connect the oscilloscope to the junction of R138 and L105. 

Adjust the bias potentiometer to obtain -5.0 volts of 
bias as measured by a "VoltOhmyst" at the junction of R147 
and R148. 

Leave the sweep generator connected to the front terminal 
of the 1N82 crystal holder with the shortest leads possible 
and with not more than one inch of unshielded lead at the 
end of the sweep cable. If these precautions are not observed, 
the receiver may be unstable and the response curves 
obtained may be unreliable. 

Adjust the output of the sweep generator to obtain 3.0 
to 5.0 volts peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch T106, T107 and T108 to obtain the response shown 
in Figure 14. 

Remove the oscilloscope, sweep and signal generator 
connections. 

Remove the bias box employed to provide bias for align-
ment. 

KRX29 TUNER ALIGNMENT 

Model 17-T-361 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C27 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. 
Turn T2 slug all the way out. Do not change any of the ad-
justments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of T104 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short circuit 
the AGC terminal of the tuner at the terminal board to ground. 
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Connect the oscilloscope to the test point TP2 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the output 
of the antenna matching unit at the junction of L5 and C4 
at the bottom of the FM trap L5. 
Tune the signal generator to 43.5 mc. and modulate it 30% 

with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to one 
specific frequency in the i-f band pass. However, in such cases, 
care should be taken not to tune C33 into channel 2, thereby 
reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery pos-
itive terminal to the tuner case. Adjust the bias potentiometer 
to produce - 3.0 volts of bias, as measured by the "Volt-
Ohmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read -3.0 volts at the test point TP1, as read 
on the "VoltOhmyst." The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 5.5 
volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This may 
be done in several ways. The easiest way and the way which 
will be recommended in this procedure will be to use the 
signal generator as a heterodyne frequency meter and beat 
the oscillator against the signal generator. To do this, tune the 
signal generator to 227 mc. with crystal accuracy. Insert one 
end of a piece of insulated wire into the tuner unit through 
the hole provided for the adjustment of C16. Be careful that 
the wire does not touch any of the tuned circuits as it may 

cause the frequency of the tuner oscillator to shift. Connect the 
other end of the wire to the "r-t in terminal of the signai 
generator. Adjust C25 to obtain an audible beat with the 
signal generator. 

Turn C27 clockwise until the beat note just begins to change, 
then turn one full turn in the same clockwise direction. 

Return the fine tuning control to the mechanical center of its 
range. 

NOTE:-If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the T2 core for maximum inductance ( core turned 
counter-clockwise). 

Connect the sweep generator through a suitable attenuator, 
as shown in figure 10 to the input terminals of the antenna 
Matching unit. 

Connect the signal generator loosely to the antenna 
terminals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can change oscillator injection during 
alignment and produce consequent misalignment even though 
the response as seen on the oscilloscope may look normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and Cl for approximately correct 
curve shape, frequency, and band width as shown in figure 18. 

The correct adjustment of Cl is indicated by maximum am-
plitude of the curve midway between the markers. Cll tunes 
the r-f amplifier plate circuit and affects the frequency of the 
pass band most noticeably. C21 tunes the mixer grid circuit 
and affects the tilt of the curve most noticeably ( assuming that 
C7 has been properly adjusted). C16 is the coupling adjust-
ment and hence primarily affects the response band width. 

Connect the "VoltOhmyst" to test point TP1. Adjust C22 to 
read - 3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C27, 
C21, C16 and C11 for proper response. Adjust Cl for maximum 
gain at midpoint of the curve. Repeat if necessary until the 
proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator fre-
quency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L49 to obtain an audible beat. Slightly overshoot the 
adjustment of L49 by turning the slug an additional turn in the 
same direction from the original setting, then reset the oscil-
lator to proper frequency by adjusting C27 to again obtain 
the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and pic-
ture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L36 and L20 for proper response as shown in figure 
18. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within range. 

If it was necessary to readjust C22, turn the sweep and 
signal generators back on and recheck the channel 13 
response. Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 
Set the sweep generator and signal generator to channel 8. 

Readjust C21, C16, C11 and Cl for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C21 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator fre-
quency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L54 for an audible beat. Adjust L48 and L32 for 
proper curve shape as shown in figure 18. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator 
frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker gen-
erator to each of these channels and observing the response 
and oscillator injection voltage obtained. See figure 18 for 
typical response curves. It should be found that all these 
channels have the proper response with the markers above 
80% response. 

If the markers fail to fall within this requirement readjust 
L48 and L32 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to figure 18 for proper wave shape. Check 
the injection voltage at each channel to be within limits. If 
necessary readjust C11, C21 or C16 to obtain the proper 
response. 

With the receiver and signal generator on channel 13 adjust 
1.49 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 

ICRICI2B TUNER ALIGNMENT 

Models 17- T-352U & 17-T-361U 

TUNER VHF ALIGNMENT.-Remove the 6S4 voltage 
control tube from its socket and insert the adapter. Insert 
the 6S4 in the adapter. 

Connect the 0-50 milliampere meter to the adapter socket 
leads and turn the adapter switch on. 

Remove the tuner cover shield. 

Rotate the channel selector to a point midway between 
channels, disengaging the insert contacts, and observe the 
non-oscillating plate current. Some tubes may oscillate even 
with the tuned circuits disengaged. To be sure the oscillator 
is in a non-oscillatory state, short circuit the spring contacts 
12 and 13, the two contacts nearest the tuner front. 

(NOTE: The contacts are at zero d-c potential.) Should the 
plate current rise, keep the contacts shorted while adjusting 
the oscillator plate current. Adjust R6, oscillator voltage 
control, for a 28 milliampere reading on the meter. 

Replace the tuner cover shield. 

Connect the VHF sweep generator to the antenna terminals. 

Connect the VHF signal generator loosely to the antenna 
terminals. 

Connect the oscilloscope, through the preamplifier, if 
needcd w ith oseillogcnpe used, to test point TP1. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Turn off the adapter switch, removing plate voltage from 
the oscillator. This is required because of RF-IF interaction 
when a crystal is used as a mixer. 

Set the channel selector and the sweep generator to 
channel 2. 

Insert markers of channel 2 picture carrier and sound 
carrier, 55.25 mc. and 59.75 mc. 

Adjust antenna T6, r-f amplifier plate L29 and mixer L130 
adjustments for a symmetrical curve with maximum gain at 
the center of the pass band. The curves will have a deep 
valley because of no crystal loading and nonlinear detector 
characteristics. The limits for the 100% response points are 
shown in Figure 11. The proper curve shape is shown in Figure 
11 ( b). ( See note on page 13 for detailed explanation of adjust-
ments.) If the bandwidth is out of tolerance, it can usually be 
corrected by redressing the coupling capacitor of the double 
tuned circuit, C40 on insert A. Maximum bandwidth occurs 
when the capacitor is centered in the insert chamber. 

Repeat the above steps for all VHF channels adjusting the 
appropriate antenna, r-f amplifier plate and mixer slugs for 
a symmetrical curve with maximum gain at the center of 
the pass band. 

Turn off the sweep generator. 

Remove the oscilloscope and preamplifier if used, from 
test point TP1. 

Turn the AGC control fully clockwise. 

Remove the clip lead grounding the AGC bias on the 
tuner terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potènti-
ometer to produce - 3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Connect the potentiometer arm of the second bias supply 
to the junction R147 and R148, and ground the positive battery 
terminal. Adjust the bias potentiometer to produce -5 volts 
of i-f bias as indicated on the "VoltOhmyst" at the junction 
point. 

Connect the oscilloscope to the junction of R138 and L105. 
Use 3 to 5 volts peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to 
the oscillator. 

Turn the channel selector to channel 13. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator slug L22 to proper frequency, 257 inc. 
This may be done in several ways. The easiest way and the 
way which will be recommended in this procedure will be 
to use the signal generator as a heterodyne frequency meter 
and beat the oscillator against the signal generator. To do 
this, tune the signal generator to 257 mc. with crystal accu-
racy. Insert one end of a piece of insulated wire into the 
tuner through either of the two holes next to the oscillator 
tube on the right front top corner of the tuner. Be careful 
that the wire does not touch any of the tuned circuits as it 
may cause the frequency of the oscillator to shift. Connect 
the other end of the wire to the "r-f in" terminal of the signal 
generator. Adjust L22 oscillator slug to obtain an audio beat 
with the signal generator. 

Turn on the sweep generator and set to Channel 13. 
Adjust Ti for maximum gain on the oscilloscope. Adjust 
mixer tank circuit L21 for maximum gain and flat-topped 
curve. Recheck Tl for maximum gain at center of band with 
the proper response. Maximum gain and flat-topped response 
should be obtained simultaneously. 

Adjust the oscillator to frequency on all VHF channels by 
switching the receiver and signal generator to each VHF 
channel and adjusting the appropriate oscillator slug to 
obtain a beat with the signal generator. Adjust the appropri-
ate mixer slug where necessary to obtain maximum gain and 
proper curve shape as explained above. 

Adjust the tunable I-F Trap C16-L7. To do this connect 
the signal generator to the fixed I-F Trap C2-L2 at the end 
opposite the antenna terminal plug. Set the signal generator 
to 43.5 mc. and adjust the output of the signal generator to 
obtain sufficient indication on the oscillottcype. Tune the 1-F 
Trap C16-L7 for minimum indication on the oscilloscope. 

Remove the signal generator and the oscilloscope. 

TUNER UHF ALIGNMENT-To align the UHF inserts: 

Turn off the adapter switch, removing plate voltage from 
the oscillator. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Connect the oscilloscope, through the preamplifier if needed 
with oscilloscope used, to test point TP1. 

Connect the UHF sweep generator to the antenna terminals. 
Use a 10 DB attenuator pad to assure proper alignment. 

Connect the UHF signal generator loosely to the antenna 
terminals. 

Set the channel selector to the desired position and the 
sweep generator to sweep the frequency of the insert being 
used. 

Insert markers of the picture carrier and sound carrier 
for desired channel. 

Adjust UHF antenna link coupling and mixer adjustments 
for a symmetrical curve, with maximum gain, centered about 
the pass band. 

The responses are shown in Figure 12. The curve shape 
will usually vary from Fig. 12 ( a) to Fig. 12 ( c) going higher 
in frequency, however any of these responses are acceptable. 

Repeat the above steps for all UHF inserts used adjusting 
the appropriate antenna, link coupling and mixer slugs for a 
symmetrical curve, with maximum gain, centered about the 
pass band. 

Remove the oscilloscope and preamplifier if used, from 
test point TP1. 

Remove the clip lead grounding the AGC bias on the tuner 
terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.5 volts of bias, as measured by the 
"VoltOhm s  " at theAGC terminal.  
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CHASSIS KCS78F, KCS78J 

ALIGNMENT PROCEDURE ALIGNMENT DATA 

Connect the potentiometer arm of the second bias supply 
to the junction of R147 cmd R148, and ground the positive 
battery terminal. Adjust the bias potentiometer to produce 
—5 volts of i-f bias as indicated on the "VoltOhmyst- at the 
junction point. 

Connect the oscilloscope to the junction of R138 and L105. 
Use 3 to 5 volts peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to 
the oscillator. 

Turn the channel selector to the lowest UHF channel to 
be used. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator core to proper frequency. To do this, 
connect the VHF signal generator to test point TP1 with the 
shortest leads possible. Insert a 45.75 mc. marker from the 
VHF generator. 

Set the UHF sweep generator to sweep the desired channel, 
and observe the output on the oscilloscope. If the sweep 
generator is not sweeping the correct frequency range, it 
may be necessary to readjust the sweep in order to place 
the 45.75 marker on the response curve as in Fig. 14. 
Set the UHF marker gen. to the picture carrier of the 

channel insert being adjusted and connect to test point TP1. 

Adjust the oscillator core until the markers for 45.75 mc. 
and the picture carrier coincide on the sweep pattern on the 
oscilloscope. 

Adjust mixer core for maximum gain with proper wave 
shape. 
Connect the -VoltOhmyst- to test point TP1, using 1.5 

volt D.C. scale. 

Set oscillator injection adjustment to read .1 volts on the 
-VoltOhmyst.-
Repeat the above steps for all UHF inserts adjusting 

the oscillator injection control only if the reading on the 
"VoltOhmyst- exceeds .3 volts. Adjust as necessary to read 
.3 volts or less at TP1. 
AGC CONTROL ADJUSTMENT.—Disconnect all test equip-

ment except the oscilloscope which should be connected to 
pin 6 of V110. 

Connect an antenna to the receiver antenna terminals. 

Turn the AGC control fully counter-clockwise. 

Tune in a strong signal and adjust the oscilloscope to see 

the video waveform. 
Turn the AGC control clockwise until the tips ot sync begin 

to be compressed, then counter-clockwise until no compres-

sion is obtained. 

HORIZONTAL OSCILLATOR ADJUSTMENT. — Normally 
the adjustment of the horizontal oscillator is not considered to 
be a part of the alignment procedure, but since the oscillator 
waveform adjustment may require the use of an oscilloscope, 
it cannot be done conveniently in the field. The waveform 
adjustment is made at the factory and normally should not 
require readjustment in the field. However, the waveform 
adjustment should be checked whenever the receiver is 
aligned or whenever the horizontal oscillator operation is 
improper. 

Horizontal Frequency Adjustment.—Tune in a station and 
sync the picture. If the picture cannot be synchronized with 
the horizontal hold control R200, then adjust the T114 fre-
quency core on the rear apron until the picture will synchro-
nize. If the picture still will not sync, turn the T114 waveform 
adjustment core ( under the chassis) out of the coil several 
turns from its original position and readjust the T114 fre-

quency core until the picture is synchronized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive con-
trol C174B, the width control L109 and the linearity control 
L111 until the picture is correct. 

Horizontal Oscillator Waveform Adjustment.—The hori-
zontal oscillator waveform may be adjusted by either of two 
methods. The method outlined in paragraph A below may 
be employed in the field when an oscilloscope is not availa-
ble. The service shop method outlined in paragraph B below 
requires the use of an oscilloscope. 

A.—Turn the horizontal hold control completely clockwise. 
Place adjustment tools on both cores of T114 and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the T114 frequency core ( on the rear 
apron) until the picture falls out of sync and three or four 
diagonal black bars sloping down to the right appear on the 
screen. Then, turn the waveform adjustment core ( under the 
chassis) into the coil while at the same time adjusting the fre-
quency core so as to maintain three or four diagonal black 
bars on the screen. Continue this procedure until the oscil-
lator begins to motorboat, then turn the waveform adjustment 
core out until the motorboating just stops. As a check, turn 
the T114 frequency core until the picture is synchronized then 
reverse the direction of rotation of the core until the picture 
falls out of sync with the diagonal bars sloping down to the 
right. Continue to turn the frequency core in the same direc-
tion. No more than three or four bars should appear on the 
screen. Instead, the horizontal oscillator should begin to 
motorboat. Retouch the adjustment of the T114 waveform ad-
justment core if necessary until this condition is obtained. 

B.—Connect the low capacity probe of an oscilloscope to 
terminal C of 1114. Turn the horizontal hold control one-
quarter turn from the clockwise position so that the picture is 
in sync. The pattern on the oscilloscope should be as shown 
in Figure 24. Adjust the waveform adjustment core of T114 
until the two peaks are at the same height. During this ad-
justment, the picture must be kept in sync by readjusting the 
hold control if necessary. 

This adjustment is very important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing elf 3ct of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 

oscillator is overstabilized, the pull-in range becomes inade-
quate and the broad peak can cause double triggering of 

the oscillator when the hold control approaches the clockwise 

position. 

Remove the oscilloscope upon completion of this adjust-

ment. 

Horizontal Locking Range Adjustment.—Set the horizontal 
hold control to the full counterclockwise position. Momen-
tarily remove the signal by switching off channel then back. 
The picture may remain in sync. If so turn the 1114 frequency 
core slightly and momentarily switch off channel. Repeat until 
the picture falls out of sync with the diagonal lines sloping 
down to the left. Slowly turn the horizontal hold control 
clockwise and note the least number of diagonal bars ob-
tained just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C174A 
slightly clockwise. If less than 2 bars are present, adjust 
C174A slightly counter-clockwise. Turn the horizontal hold 
control counter-clockwise, momentarily remove the signal 
and recheck the number of bars present at the pull-in point. 
Repeat this procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. Adjust the 1114 frequency core so that the diagonal 
bar sloping down to the right appears on the screen and then 
reverse the directim of adjustment so that bar just moves to 
the left side of the screen leaving the picture in synchroniza-
tion. 
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ALIGNMENT DATA 
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Figure 16—KRK29 R-F Oscillator Adjustments 
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Figure 25—Top Chassis Adjustments (KRK29 Tuner Shown) 
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CHASSIS KCS78F, KCS78I 

VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 15000 microvolt test pattern signal was fed into the 

receiver, the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and 
short circuiting the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst" between the indicated 

terminal and chassis ground and with the receiver operating on 117 Volts, 60 cycles, a-c. The symbol < means less than. 

Tube 

No. 

Tube 

Type Function 

Operating 

Condition 

E. Plate E. Screen E. Cathode E. Grid 

Pin 

No. Volts 

Pin 
No. Volts 

Pin 

No. Volts 

Pin 

No. Volts 

Notes on Measurements 

V 1 

KRK29 

6507A 

Ft-F 

Amplifier 

15000 Mu. V 

Signal 

No Signal 

6 

e 
170 

133 

8 
8 

0.1 

1.1 

7 

7 o 

Ft-F 

Amplifier 

V2 

KRK.29 

VI 

KRIC12B 

618 Mixer 

15000 Mu. V. 

Signal 
No Signal 

15000 Mu. V. 
Signal 

270 
260 

3 
3 

170 

133 

2 

2 

9 160 8 160 6 o 7 

-2.4 to 

-3.0 

Tube 

No. 

Tube 

Type 

V108 

Function 

Operating 

Condition 

E. Plate E. Screen 

Pin 

No. Volts 

Pin 

No. 

E. Cathode E Grid 

Volts 

Pin 
No. Volts 

Pin 

No. Volts 

Note. on Measurements 

3rd Piz. 
6CB6 Amplifier 

15000 Mu. V. 

Signal 5 140 6 193 2 2.1 o 

No Signal 5 130 6 141 2 1.9 o 

No Signal 145 8 145 6 o 
-2.8 to 
-3.5 

11-F 

Oscillator 

6BQ7A 

15000 Mu. V. 

Signal 95 6 o 2 

-3.8 to 

-5.5 

No Signal 3 90 6 o 2 

-3.0 to 
-5.1 

R-F 

Amplifier 

15000 Mu. V. 

Signal 

No Signal 

143 

138 

8 1.2 7 o 

V109A 
Picture 

12AUT 2nd Del 

15000 Mu. V. 

Signal -21 3 o 2 -3.8 

No Signal -10 3 o 2 -0.4 

V109B 

V110 

VII1A 

Vert. Sync. 

I2AUT Separator 

15000 Mu. V. 

Signal 6 68 8 o 7 58 

No Signal 6 62 8 o 7 -5.6 

Video 
6CL6 Amplifier 

15000 Mu. V. 

Sigma 6 82 3-8 180 1.1 2-9 -3.4 

AGC control set 
for normal operation 

No Signal 6 73 3-8 99 0.9 2-9 -0.4 

AGC control set 

for normal operation 

AGC 
12AU7 Amplifier 

15000 Mu. V. 

Signal 42 3 148 2 115 

No Signal o 3 125 2 82 

8 1.0 o 

VII1B 
Hor. Sync. 

12AU7 Separator 

/14 

Amplifier 

15000 Mu. V. 

Signal 260 3 143 2 97 

No Signal 1 250 3 137 2 97 

72 

ICRK12B 

6A74 

R-F 
Oscillator 

15000 Mu. V. 

Signal 167 78 5 o 266 -8 

No Signal 167 75 5 o 266 -6 

V3 

1:RL1213 

6/307A 

I-F 

Amplifier 

15000 Mu. V. 

Signal 6 270 8 148 103 

No Signal 8 260 8 142 7 99 

I-F 

Amplifier 

15000 leu. V. 

Signal 148 3 1.4 2 o 

No Signal 143 3 1.2 2 o 

V4 

KR1C12B 

654 

Voltage 15000 Mu. V. 
Control Signal 

No Signet 

9 

9 

270 

260 

2 

2 

94 

• 90 

6 68 

6 *65 

*Depends on &Madmen! of Re. 

V101 6AU6 

1.1 Sound 

1-7 Amp. 

15000 Mu. V. 

Signal 5 127 6 140 1.0 o 

No Sigma 110 6 121 7 .9 o 

7112A 

15000 Mu. V. 

Signal 

No Signal 

6 267 8 171 101 

6 259 8 118 7 85 

Sync. 

6SN7GT Output 
15000 Mu. V. 

Signal 

No Signal 

eo 3 o 2 -2.7 

58 3 o 2 -2.1 

V112B 

Vertical 

6SN7GT Oscillator 

Discharge 

15000 Mu. V. 
Signal 6 76 8 o 

No Signal 6 75 

Vertical 

V113 6IC6GT Output 
15000 Mu. V. 

Signal 3 280 4 270 8 

o 

15.9 

7 -16 

Depends on setting of Vert 

hold control 

7 -15 

Voltages shown are synced 
pis adjustment 

-11 

No Signal 3 250 4 260 8 15.5 5 - 10 

Horizontal 
Vi 14A 6SN7GT Om. Control 

Horizontal 

V114B 6SN7GT Oscillator 

V102 6AU6 

2nd Sound 
Amp. 

15000 Mu. V. 

Sigliel 5 125 136 7 o - 13 

No Signal 5 105 6 115 7 o • -0.8 

"Unreliable measuring point. 

Voltage depends on noise. 

V103 6A1.5 

Ratio 

Detector 

15000 Mn. V. 

Signal 7 0.3 1 7.2 

7.5 ka deviation at 
1000 cycles 

No Signal 7 o 1 n.e 'Unreliable measuring point. 

Voltage depends on noise. 

V104 6AV6 

lut Audio 

Amplifier 

15000 Mu. V. 

Signal 7 89 2 o -0.8 

No Signal 87 2 o -0.8 

At min. volume 

At min. volume 

V105 616W 

Audio 
Output 

15000 Mu. V. 
Signal 3 217 4 225 8 15.2 5 o 

No Signal 3 210 4 219 8 15.0 5 o 

At min. volume 

At min. volume 

V106 6C76 

let Piz. I-7 

Amplifier 

15000 Mu. V. 

Signal S 202 6 225 2 -0.1 -7.5 

No Signal 5 100 6 112 2 0.9 •-0.1 

*Unreliable measuring point 
Make measurement at 7114-B 

V107 6C76 

2nd Pli. I-7 

Amplifier 

15000 Mu. V. 

Signal 208 e 225 2 -0.1 -7.5 

No Signal 5 100 6 111 2 0.5 -0.1 

Horizontal 

V115 68Q6GT Output 

15000 Mu. V. 

Signal 2 172 3 -2.2 -23 

No Signal 2 160 3 1.5 1 - 16 

15000 Mu. V. 

Signal 193 6 o 4 -74 

No Signal 5 178 6 o 4 -66 

15000 Mu. V. 

Signal Cap 4 180 8 18 -17.5 
'High Voltage 
Pulse Present 

No Signal Cap 4 175 8 17.5 -17 

'High Voltage 

Pulse Present 

1B3GT H. V. 

7116 8016 Rectifier 

15000 Mu. V. 

Signal Cep 267 14,000 
*High Voltage 

Pulse Present 

No Signal Cep 287 13,000 
'High Voltage 
Pulse Present 

V117 6W4GT Damper 
15000 Mu. V. 

Sigma 270 3 

No Signal 260 3 

*High Voltage 
Pulse Present 

'High Voltage 

Pulse Present 

V118 21AP4 Kinescope 
15000 Mu. V. 

Signal Cap 14,000 10 430 11 120 2 78 At aaaaaaa Brightness 

No Signal Cap 13,000 10 418 11 100 2 58 At average Brightness 

V119 5U4G 

'Al'.. 513GT 

Rectifiers 
15000 Mu. V. 

skme 466 260 285 

No Signal 486 268 274 
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CHASSIS KCS78J 

CIRCUIT SCHEMATIC DIAGRAM KCS78J 
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STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

REPLACEMENT PARTS 

33098 10 mmf., 1.0 mmi., 500 volts DC (C136) Capacitor-Mica trimmer: STOCK 
RF UNIT ASSEMBLIES 33380 12 mmf., # 10%, 500 volts DC (C175) 71496 5-70 mmf. ( C119) No. DESCRIPTION 

39044 15 mmf., -'10%, 500 volts DC ( CI41) 75217 Dual 10-160 mmf. (C174A, C174B) 
502247 4700 ohms, ±5%, V2 watt (R168) KRK29 

73664 39 mmf., #. 10%, 500 volts DC (C140) Capacitor Electrolytic: 

Capacitor -Fixed, mica: 75218 Comprising: 1 section of 10 mid., 350 volts, 1 section 513268 6800 ohms, # 10%, 1 watt ( 5150) 
77853 Capacitor--Ceramic, variable, for fine tuning ca- 76475 68 1000 of 5 mid., 350 volts and 1 section of 150 mid.. 50 523268 6800 ohms, # 10%, 2 wa tts (5211) 

77616 

pacitor-plunger type (C27) 
Capacitor-Adjustable, mica: 

4-40 mmf. (C33) 

Capacitor-Adjustable, steatite: 

76474 
39636 

39638 

76579 

mmf., volts (C177) 
82 mmf., 1000 volts DC (CI53) 

220 mini., 500 volts DC (CI54) 
270 mmf., 500 volts DC (C139) 
270 mmf., 1000 volts DC (C149, C191) 

77644 

76970 

volts (C126A, C126B, C126C) 
Comprising: 1 section of 80 mid., 400 volts and 1 

section of 20 mid., 400 volts (C117A, C117B) 

Comprising: 1 section of 100 mid., 400 volts, 1 sec-
tion of 10 mid.. 350 volts and 1 section of 20 mid.. 

503282 

523282 
502310 

513310 

8200 ohms, -#10% V2 watt (5159, 5169, R180, 5183) 
8200 ohms, # 10%, 2 watts (5140)  
10,000 ohms, ±5%. V2 watt ( 5107, 5108) 

10,000 ohms, # 10%, 1 watt (5217) 
77151 0.8-3.0 mmf. (C11, C2I, C25) 39640 330 mmf., 500 volts DC (C150) 50 volts (C116A, C116B, C116C) 503312 12,000 ohms, -±10%. V2 watt (5111) 
77913 0.8-3.0 mmf. (C22) 76476 330 mmf., 1000 volts ( CI82) Capacitor-Fixed, tubular, paper, oil impregnated: 503315 15,000 ohms, -#10%. 1/2 watt ( R189) 
76532 1-4 mmf. (C7) 73094 390 mmf., 1000 volts DC (C157) 75643 .001 mid., 1000 volts (C114, C146, C156, C176) 503318 18,000 ohms, # 10%, 1/2  watt (5157, R172, 5204) 

77084 

Capacitor-Ceramic: 

Feed-thru. 1000 mmf. (C5, C15, C17, C18, C19) 
39644 470 mmf., 500 volts DC (C106, C107) 

Capacitor -Ceramic: 

73595 
73818 

.0022 mid., 600 volts ( CI08, C145, C158) 

.0027 mid., 1600 volts ( C118) 
503322 
503339 

22,000 ohms, = 10%. V2 watt (5162. 5166, R171, 5201) 
39,000 ohms, # 10%, V2 watt (R106)  

Capacitor-Fixed, ceramic, non-insulated, Temp. coef. 
= 0 76461 500 mmi.. 20,000 volts (C188) 73796 .0039 mid.. 600 volts ( C147) 70351 43,000 ohms, -±-5%, 1/2 watt (5147) 

77865 10 mmf., ±-1 mmf., 500 volts ( C26, C37) Capacitor--fixed, ceramic, High "K" disc: 73920 .0047 mid.. 600 volts ( C110, CI38, C162, C158) 503347 47,000 ohms, # 10%, 1/2 wa tt ( 5136, 5149, 5165)  

Capacitor-Fixed, ceramic, High "K" disc: 7 293 470 mmf., 4-100%, -0%, 500 volts DC (CI27, C128, 73808 .0082 mid., 1000 volts (C155) 512347 47,000 ohms, #5%, 1 watt ( 5206)  

77293 C129, C130, C131, C135, C196 for KCS78F) 73561 .01 mfd., 400 volts ( C111, C115) 502356 56.000 ohms, #5%, 1/2 watt (5129, 5133)  

77252 
470 mmf., -1-100%. -0%, 500 volts (C29, C34, C35) 
1000 500 

77672 Dual 470 mmf., + 100%, -0%, 500 volts DC (C132A, 73562 .022 mid., 400 volts ( C180) 503356 56,000 ohms, -#10%, 1/2  watt (5212) 

73960 
mmf., + 100%, -0%, volts ( C8. C9, C14, C20) 

10,000 mmf., + 100%, -0%, 500 volts (C28) 
C132B) 73798 .022 mid., 600 volts ( C166) 512356 56.000 ohms, #5%, 1 watt (R182) 

Capacitor-Fixed, ceramic, insulated, High "K": 
77252 1000 mmf., 4 100%, -0%. 500 volts DC (C133) 73810 .022 mid., 1000 volts ( C142. C189) 503368 68,000 ohms, # 10%. 1/2  watt (5151, 5199) 

75437 100 mmf.. ±-20%, 500 volts ( C36) 
73960 10,000 mmf., 100%, 0%, 500 volts DC (C104, CI34, 

C194) 
73811 .027 mid.. 1000 volts ( C190) 503382 82,000 ohms, # 10%, 1/2  watt (5198) 

78276 

75199 

93056 

54207 
70935 

76739 

78247 

71504 
71502 

150 mmf., # 10%, 500 volts (C12) 
270 mmf., #20%, 500 volts ( C6, C10, C13) 

Capacitor- Fixed, ceramic, non-insulated, Temp. coef. 
= 0 

5 mmf., -#0.5 mmf., 500 volts ( C2) 
18 mmf., # 10%, 500 volts ( C1) 
27 mmf., # 10%, 500 volts ( C3) 

33 mmf., = 10%, 500 volts (C4) 

Capacitor-Fixed, ceramic, non-insulated, Temp. coef 
=_- -750 

10 mmf., -#10%, 500 volts (C24) 

Capacitor-Fixed, headed-lead: 
0.68 mmf., #20%, 500 volts (C23) 
2.2 -#20%, 

76991 

77673 

77609 

77610 

77C36 

Dual 10,000 mmf., 4-100%, -0%, 500 volts DC (C101A, 
C101B) 

Capacitor Fixed, ceramic, insulated: 
470 mini., .# 10%, 1500 volts DC (C144) 

Capacitor -Fixed, ceramic, non- insulated, Temp. 
coef. = 750 

CHASSIS ASSEMBLIES 
KCS 78F VHF Chassis 

KCS 78) UHF/VHF chassis 

Transformer Mixer I . F. transformer complete with 
adjustable cores ( T1) 

Transformer - Primary 1.F. link transformer complete 
with adjustable cores ( T2, R15) 

Tr up - LC. litap iLl, Cl, L2, C2) 

73552 

73596 
73553 
73592 
73792 

73784 
73551 

73557 

73794 
73786 
73787 

76479 

.033 mid., 400 %%ohs (Cl 12. C152) 

.033 mid., 1000 volts (C161) 

.047 mid., 400 volts ( C179) 

.047 mid., 600 volts (C167) 

.068 mid., 400 volts (CI65) 

0.1 mfd., 200 volts ( C171) 
0.1 mid., 400 volts ( C151, CI59, C169, C170, C178) 

0.1 mid.. 600 volts ( C160, C163, C186) 

0.22 mid., 400 volts ( C125) 
0.27 mid. 200 volts ( C187) 
0.47 m id., 200 vo lts (C109, C143, C181) 

Capacitor- Fixed, tubular, moulded, oil impregnated: 
.00068 mid., 600 volts ( C184) 

513410 

503412 

502415 
503415 
512415 

502418 

503422 
502427 

503427 

503433 

503439 

503447 
5nnasR 

100,000 ohms, # 10%, 1 watt (5179, 5219) 
120,000 ahms, = 10%, 1/2  watt (5158) 

150,000 ohms, #5%, 1/2  watt ( R148) 
150,000 ohms, # 10%, V2 watt (5178, 5191, 5194) 

150.000 ohms, #5%, 1 watt (5203) 
180,000 ohms, #5%, 1/2  wa tt ( 5125) 
220,000 ohms, -# 10%, V2 wa tt ( 5190, 5192) 
270,000 ohms, #5%, 1/2 watt ( R181)  

270,000 ohms, # 10%, 1/2  watt ( R163, 5177) 

330.000 ohms, #10%, 1/2  watt (5112. 5195, R197) 

390,000 ohms, -# 10%, 1/2  watt ( 5155, 5173) 

470,000 ohms, # 10%, I/2 wa tt ( R113, 5153, 5193, 5208)  

sRn.nno (-(htr., -. 10%, 1/2  watt (5160, 5167)  

71503 

mmf., 500 volts ( C31) 

3.3 mmf., #20%, 500 volts (C32) 

Capacitor 

77489 Rectifier-Germanium rectifier IN82 (CR1) 

Resistor-Fixed , composition: 

76995 
77123 

.0012 mid., 600 volts ( C185) 

.0015 mid., 1000 volts ( C1641 
503482 
503510 

820,000 ohms, #10%. V2 watt (5196, R207) 

1 megohm, -#10%. V2 watt (R161) 

78397 
-Mica trimmer: 

80-150 
503047 47 ohms, # 10%, 1/2  watt ( 516) 

73594 .01 mid., 600 volts ( C172, C173, C183) 502511 1.1 megohm, #5%, I/2 watt (5185) 

77854 

73591 

73874 
73460 
78401 

77915 

mmf. (C16) 
Clip--Fine tuning clip for fine tuning core 

Coil--Antenna matching coil ( Part of TI) 

Coil-Channel #6 mixer coil (L48) 
Coil-Channel #6 r. f. plate coil ( L32) 
Coil-Channel #6 antenna coil ( L61) 

Coil-Channel #13 

503110 
503112 

503210 
503310 

503322 
503410 

100 ohms, -#10%, 1/2  watt ( RIO, 517) 
120 ohms, -±10%, V2 watt 152, R9) 

1000 ohms, # 10%, V2 watt (514) 10,000 ohms, # 10%, V2 watt (R12) 

22.000 ohms. # 10%, 1/2  watt (51) 

100,000 ohms, # 10%, 1/2 watt (518, R19) 

77676 
73477 

76442 

76011 

77925 

Choke-Filter choke ( L117) 
Coil-Choke coil ( L101, L118) 

Coil-Horizontal linearity coil complete w ith a djust- 
able core (L111) 

Coil-Peaking coil ( 36 muh) (L102) 

Coil- - Peaking coil ( 220 muh) (L107, R146) 

503512 
503515 

11769 

503522 

503539 

503610 

1.2 meqohms, -#10%. V2 watt (R184) 
1.5 megohm, # 10%, 1/2  watt (5175) 

1.8 megohm, -#5%, 1/2 watt (5124, 5205) 

2.2 megohm, # 10%, V2 w att ( R164, R170) 
3.9 megohm, # 10%, V2 wa tt ( R137, 5152) 

10 megohm, # 10%, V2 watt (R109) 

77919503427 
77921 
78224 

oscillator coil ( L49) 

Coil-Channel #13 mixer coil ( L36) 

Coil-Channel #13 r.f. plate coil ( L20) 

503412 

503447 

120.000 ohms, # 10%, V2 watt (55) 

270,000 ohms, # 10%, 1/2 watt (54) 
470,000 (58) ohms, # 10%. 1/2 watt 

71526 
77124 
76640 

Coil-Peaking coil ( 250 muh) (L104) 
Coil-Peaking coil ( 1000 muh) (L106, R218) 
Coil- RF choke coil ( 1.5 muh) ( L110) 

76795 

76440 

Transformer-Hi-voltage transformer ( T115) 

Transformer-Horizontal oscillator transformer cam-
plete with adjustable core (T114) 

77206 
76763 

Coil-Choke coil (.47 muh) (L27) 

Coil-Filament choke coil ( L33) 
Coil-Heater choke coil (L34. L35) 

503582 

77614 

77617 

8.2 megohm, # 10%. 1/2 watt ( 53, R7) 
Control-Oscillator voltage control (56) 
Control 

76441 

76975 

Coil-Width coil complete w ith a djustable core 
(L109) 

Control-AGC control (5154) 

76982 

77635 

Transformer--Output transformer (T103) 

Transformer - Power transformer, 117 volts, 60 cycle 
(T113) 

78271 
76562 

Coil-I.F, input coil complete with a djusta ble core (L9) 
Coil-R.F. amplifier coupling coil ( L7) 78047 

-UHF oscillator injection adjustment control 

2 mmf., -±10%, 500 volts DC (C42) 

77641 

77924 

Control-Brightness control, volume control and 

power switch ( 5110A, R110B, S102) 

77112 

76981 

Transformer- Ratio detector transformer (T102, C105)  

Transformer--- Sound I.F. transformer complete with 
76537 
76538 

Coil-Shunt coil complete with adjusta ble core ( L3) 
Coil-Shunt coil complete w ith a djustable core (L2) 

77628 

77634 

Coil-- IF trap (L7) 

Coil-IF neutra lizing coil (L12) 77639 
Control--Height control ( 5176) 
Control-- Horizontal hold control ( 5200) 77636 

adjustable cores (T101, C102, C103, 5103) 
Transformer-Vertical output transformer (T112) 

Resistor-Fixed, compos ition: 77629 Coil- Oscillator cathode coil (L9) 76445 Control--Picture control (5144) 77637 Transformer  Fix I.F. transformer complete with 

503015 

503039 

503112 
503147 

503210 
503233 

503268 
523312 
523315 

15 ohms, = 10%, 1/2  watt (519) 

39 ohms, # 10%, V2 watt (RI8) 

120 ohms, # 10%, V2 wa tt ( R2) 

470 ohms, # 10%. V2 watt (514) 
1000 ohms, # 10%, V2 watt ( R6, 520) 
3300 ohms, -#10%, 1/2  watt (R9) 

6800 ohms, # 10%, 1/2 watt (51) 
12,000 ohms, = 10%, 2 watts ( 513) 
15,000 ohms, # 10%, 2 watts (R7) 

77632 

77631 
78224 

77627 
77695 

77625 

77293 

77624 
77252 

Coil-Oscillator heater coil (L15) 

Coil-Oscillator heater coil ( L14) 
Coil- Oscillator plate coil (L11) 
Coil--Peakinq coil ( L6, R11) 

Coil- RF plate coil ( L8) 
Capacitor--Fixed, ceramic, High "K" disc: 

220 mmf., + 100%. -0%, 500 volts DC (C18) 
470 mmf., 4 100%, -0%, 500 volts DC (C43) 
680 mmf., + 100%, -0%, 500 volts DC (C4) 
1000 

77642 
77643 

76796 

76639 

77670 
77671 

76642 

30789 

Control--- Vertical hold control (R174) 
Control -- Vertical linearity control ( 11186) 

Resistor-Wire wound: 
5.1 ohms, 1/3 watt (R213) 
180 ohms, 2 watts (R210) 

3300 ohms, 7 watts (R120) 

3800 ohms, 7 watts ( 5121) 
6750 ohms, 10 watts (R142) 

Resistor-- Fixed, composition: 

33 ohms, =5%, 1/2  watt (R131) 

77638 

76433 

76983 

77585 

adjustable cores ( T104, C120, 5126)  

Transformer -2nd Fix I.F. transformer complete with 
adjustable core (T106)  

Transformer-3rd or 4th pix I.E. transformer (T107, 
T108) 

Trap-4.5 MC trap ( L105, C137) 
Washer-"C" washer for picture control extension 

shalt (2 req'd) 

SPEAKER ASSEMBLIES 
971636-1W 

503410 100,000 ohms, # 10%, 1/2  watt (53, R10, R11, 512) mmf., + 100%, -0%, 500 volts DC (C14, C20, C22, C27) 503033 33 ohms, -#10%, V2 watt (R139) RLIOIC5 
RMA-274 503510 1 inegohm, # 10%, 1/2  watt ( 54, R5) 73960 10,000 mmf., + 100%, -0%, 500 volts DC (CI7) 503047 47 ohms, # 10%, # watt (5105, 5209) (For Model 17T352U) 

78396 

78399 

Transformer-Antenna matching transformer corn 
plete (Ti) 

Transformer-Convertor transformer ( T2, Re) 
77667 

Capacitor--Fixed, ceramic, insulated: 

Comprising: 1 section of 2 mmf., and 1 section of 
22 mmf. (C12, C13) 

34763 
503082 
502118 

68 ohms, ±5%, V2 watt (5128) 

82 ohms, # 10%, V2 watt (RI01) 

180 ohms, #5%, 1/2 watt )5134( 

77000 Speaker-- 5" P.M. speaker complete with cone and 
voice coil ( 3.2 ohms) 

76540 

78466 
Trap--FM trap complete with adjustable core (L5) 
Trap-IF trap 

Capacitor-Fixed, ceramic, non-insulated, Temp. 
coef. -0 

503139 
503147 

390 ohms, = 10%, 1/2 watt (11187) 

470 ohms, -±10%, V2 watt (R135) 

SPEAKER ASSEMBLIES 
971490-3W 971490-3R 
RL105E6 

76542 

76541 

77616 

Trap-IF trap (41.25 mc) complete w ith core (LI) 

Trap-IF trap (45.75 mc) com plete w ith core (L4) 

Capacitor-Adjustable, mica: 

4-40 mmf. (C16) 

77210 
77688 
74182 

2 mmf., -#0.25 mmf.. 500 volts DC (C15) 
5 mmf., #.5 mmf., 500 volts DC (C34, C36, C38, C41) 
6 mmf., #0.5 mmf., 500 volts DC (C5) 

Capacitor -Fixed, ceramic, non-insulated, Temp. 
coef. -= -750 

513156 

503168 
503210 

560 ohms, # 10%, 1 watt (5114) 

680 ohms, # 10%, 1/2 watt )5143) 

1000 ohms, # 10%, 1/2 watt ( R104, R116. R127, 5130, 
R132) 

75024 

77129 

RMA-274 RMA-285 
(For Models 17T361, 17T361U) 

Cone- Cone and voice coil (3.2 ohms) for speaker 
stamped 971490-3W 

Cone--Cone and voice coil ( 3.2 ohms) for speaker 
Capacitor-Ceramic: 71924 56 mmf., # 10%, 500 volts DC (C10) 513210 1000 ohms, # 10%, 1 watt (502) stamped 971490-3R 

77084 Feed-thru, 1000 mmf. (C21, C23, C25) Capacitor--Fixed, headed-lead type: 523218 1800 ohms, Z...-10%, 2 watts (R115) 75022 Speaker-8" P.M. speaker complete w ith cone and 
77615 Stand-off, 1000 mmf. (C3, C19, C24, C26) 77691 .33 mmf., # 10%, 500 volts DC (C33, C35) 503222 2200 ohms, -#10%, 1/2  watt ( R145) voice coil ( 3.2 ohms) 

Capacitor-Fixed, ceramic, crystal holder, temp. 77689 .82 mmf., # 10%, 500 volts. DC (C37) 523222 2200 ohms, -2:10%, 2 watts ( 5141) 
coef. = -750 77690 1.0 mmi., ± 1o0/, 500 volts DC (C40) 503233 3300 ohms, -1:10%, 1/2  watt ( 5188) 

77621 22 mmf., -±-10% (C11) 71500 1.5 mmf., ±-10%, 500 volts DC (C39) 502239 3900 ohms, ±5%. 1/2  watt ( 11138) 
503239 3900 oluria, . 10%, 1/2  watt ( 11202) 
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MODELS 21-D-358, 68, 76, 77, 78 79, 80, Ch. KCS81F; 21-D-358U 68U, 76U, 77U, 78U 79U 80U Ch. KCS81J 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 227 square inches on a 21AP4 Kinescope 

TELEVISION R-F FREQUENCY RANGE 

Models 2I-D-358 to 21-D-380 Incl. 

All 12 VHF channels 54 mc. to 88 mc., 174 mc. to 216 mc. 

Models 21-D-358U to 21-D-380U Incl. 

Any of 70 UHF channels 470 mc. to 890 mc. 

Any of 12 VHF channels. . 54 mc. to 88 mc., 174 mc. to 216 mc. 

(Any desired combination of 16 UHF and/or VHF channels 
may be used.) 

INTERMEDIATE FREQUENCIES 

Picture I-F Carrier Frequency 45.75 mc. 

Sound I-F Carrier Frequency  41.25 mc. 

POWER RATING 21-D-358 to 2I-D-380 295 watts 
21-D-358U to 21-D-380U 305 watts 

AUDIO POWER OUTPUT RATING 4 watts max. 

RCA TUBE COMPLEMENT 

Tube Used Function 

Tuner KRIC29 (21-D-358 to 21-D-380 Incl.) 

(1) RCA 6BQ7A R-F Amplifier 

(2) RCA 6X8 R-F Oscillator and Mixer 

ANTENNA INPUT IMPEDANCE 

Models 21-D-358 to 2I-D-380 Incl. 

Choice: 300 ohms balanced or 72 ohms unbalanced. 

Models 21-D-358U to 21-D-380U Incl. 

UHF 300 ohms balanced. 

VHF 300 ohms balanced. 

CHASSIS DESIGNATIONS 

KCS81F In Models 21-D-358, 21-D-368, 21-D-376, 

21-D-377, 21-D-378, 21-D-379, 21-D-380 

KCS81J In Models 21-D-358U, 21-D-368U, 21-D-376U, 

21-D-377U, 21-D-378U, 21-D-379U, 21-D-380U 

VIDEO RESPONSE To 4 mc. 

FOCUS Magnetic 

SWEEP DEFLECTION Magnetic 

SCANNING Interlaced, 525 line 

HORIZONTAL SCANNING FREQUENCY 15,750 cps 

VERTICAL SCANNING FREQUENCY 60 cps 

FRAME FREQUENCY (Picture Repetition Rate) 30 cps 

a 

Models 2I-D-378, 2I-D-378U 
"Newport" 

Oak, Natural Walnut 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK12B (21-D-358U to 21-D-380U Incl.) 

( 1 ) RCA 6BQ7A R-F Amplifier (VHF only) 
( 2 ) RCA 6AF4 R-F Oscillator 
( 3 ) RCA 6BQ7A  I-F Amplifier 
( 4 ) RCA 6S4  Voltage Control 
A 1N82 crystal is used as a mixer. 

All Models 
( 1 ) RCA 6AU6 1st Picture I-F Amplifier 
( 2 ) RCA 6CB6 2nd Picture I-F Amplifier 
( 3 ) RCA 6CB6  3rd Picture I-F Amplifier 
( 4 ) RCA 6CB6 4th Picture I-F Amplifier 
( 5 ) RCA 6CL6 Video Amplifier 
( 6 ) RCA 6AU6 1st Sound I-F Amplifier 
( 7 ) RCA 6AU6 2nd Sound I-F Amplifier 
( 8 ) RCA 6AL5  Ratio Detector 
( 9 ) RCA 6AV6 1st Audio Amplifier 
(10) RCA 6AQ5 Audio Output 
(11) RCA 12AU7 Vertical Sync Separator and AGC 
(12) RCA 12AU7....Horiz. Sync Separator and Sync Amplifier 
(13) RCA 6SN7GT..Vert. Sync Amplifier and Vert. Sweep Osc. 
(14) RCA 6AQ5 Vertical Sweep Output 
(15) RCA 6SN7GT....Horizontal Sweep Oscillator and Control 
(16) RCA 6CD6G Horizontal Sweep Output 
(17) RCA 6W4GT (2 tubes) Dampers 
(18) RCA 1B3GT/8016 High Voltage Rectifier 
(19) RCA 5U4G (2 tubes) Rectifiers 
(20) RCA 21AP4 Kinescope 

OPERATING CONTROLS (front panel) 

Channel Selector } 
Fine Tuning 

 Dual Control Knobs 

Brightness 
Sound Volume and On-Off Switch 

 Dual Control Knobs 

Picture Horizontal Hold  Single Control (Knurled) 

Picture Vertical Hold  Single Control (Knurled) 

Picture Single Control Knob 

Tone Switch  Single Control Knob 

NON-OPERATING CONTROLS 

Horizontal Centering top chassis adjustment 

Vertical Centering top chassis adjustment 

AGC rear chassis adjustment 

Height  front panel screwdriver adjustment 

 rear chassis adjustment Horizontal Linearity 

Horizontal Locking rear chassis screwdriver adjustment 

Vertical Linearity front panel screwdriver adjustment 

Horizontal Drive rear chassis screwdriver adjustment 

Horizontal Oscillator Frequency rear chassis adjustment 

Horizontal Oscillator Waveform bottom chassis adjustment 

Width Link H V compartment adjustment 

Focus top chassis adjustment 

Ion Trap Magnet top chassis adjustment 

Deflection Coil  top chassis adjustment 

Focus Magnet top chassis adjustment 

Models 2I-D-379, 21-D-379U 
"Bradbury" 

Mahogany, Walnut 

Models 2I-D-380, 21-11-3801.1 
"Beaumont" 

Maple, Red Cherry 

©John F. Rider 

Models 2I-D-358, 2I-D-358U 
"Dunbar" 

.41ahoganv, Oak 

Models 2I-D-376, 2I-D-376U 
"Caldwell" 

Mahogany, Oak 

KINESCOPE 
SOCKET 

FOCUS 
CONTROL 

Models 21-11-368. 21-0-3681 . 
"Talmadge" 

Mahogany, Oak 

Models 2I-D-377, 21-11-3771; 
"Vincennes" 

Red Cherry, Natural Cherry 

GENERAL DESCRIPTION 
All models are "21 inch" television re-

ceivers. Models 21-D-358, 21-D-368, 21-D-376, 
2I-D-377, 21-D-378, 21-D-379 and 21-D-380 
are identical except for cabinets and 
speakers. These models feature full 12 
channel VHF coverage. Models 21-D-358U, 
21-D- 368U, 21-D- 376U, 21-D- 377U, 21-D- 3713U, 
21- D-379U and 21-D-380U are identical ex-
cept for cabinets and speakers. These 
models feature lull 12 channel VHF cover-
age plus any 4 UHF channels desired. All 
models have an auxiliary audio input jack 
to permit the use of an external record 
playing attachment. 

DEFLECT ION YOKE 
A DJ UST M E NT 

FOCUS MAGNET 
MOUNTING SCREW 

ION TRAP 
MAGNET 

CENTERING 
ADJUSTMENT 
WING NUT 

CENTERING 
ADJUSTMENT 

LEVER 

Figure 2--- Yoke and Fortis Magnet Ad justments 

KRK 29 
TUNER 
UNIT 

- TI j 
- - SOWCiKET 

L H CONTROL 

Lill 
HORIZONTAL 
LINEARITY 
CONTROL 

Figure 3-Rear Chassis Adjustments 
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WIDTH 
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I N ' 1.14K -- v."----TZ) 
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Cites 
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DRIVE 
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T114 
HORIZONTAL 
OSCILLATOR 
FREQ. ADJ. 

- OSCILLATOR ADJUSTMENT 
  FOR CLIANNE, NumbER 

Figure -I-KRK29 RI' Oscillator Adjustments 

Figure 5-KRKI2B Oscillator Adjustment 
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CHASSIS KCS81F, KCS81J 

Connect a 300 ohm 1/2 watt composition resistor from L5 to 
ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L5 to ground. The sensitivity of the oscilloscope should be 
approximately 0.03 volts per inch. Set the oscilloscope gain 
to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling reactance 
from the sweep generator into the matching unit, it is advisable 
to employ a resistance pad at the matching unit terminals. 
Figure 10 shows three different resistance pads for use with 
sweep generators with 50 ohm co-ax output, 72 ohm co-ax out-
put or 300 ohm balanced output. Choosc the pad to match the 
output impedance of the particular sweep employed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be accom-
plished by retuning channel number 1 to cover this range. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator, be sure not to turn the 
core too far clockwise so that it becomes lost beyond the core 
retaining spring. 

Adjust L2 and L3 to obtain the response shown in Figure 
19. L3 is most effective in locating the position of the shoulder 
of the curve at 52 mc. and L2 should be adjusted to give 
maximum amplitude at 53 mc. and above consistent with the 
specified shape of the response curve. The adjustments in the 
matching unit interact to some extent. Repeat the above pro-
cedure until no further adjustments are necessary. 

Remove the 300 ohm resistor and crystal probe connections. 
Restore the connection between L5 and SI-E. Replace V106. 

PICTURE I-F TRAP ADJUSTMENT.- Connect the i-f signal 
generator across the link circuit on terminals A and B of T104. 

Connect the "VoltOhmyst" to the junction of 11133 and C133B. 

Obtain two 7.5 volt batteries capable of withstanding ap-
preciable current drain and connect the ends of a 1,000 ohm 
potentiometer across each. Connect the positive terminal of one 
battery to chassis and the potentiometer arm to the junction of 
11133 and C133B. 

Set the bias to produce approximately - 1.0 volt of bias at 
the junction of R133 and C133B. 

Connect the "VoltOhmyst" to pin 9 of V110, the 6CL6 video 
amplifier. 

Set the signal generator to each of the following frequencies 
and adjust the corresponding circuit for minimum d-c output 
at pin 9 of V110. Use sufficient signal input to produce 1.0 volt 
of d-c on the meter when the final adjustment is made. 

39.25 mc  T104 top core 
41.25 mc  T105 bottom core 
47.25 mc  T106 bottom core 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-

Models 21-D-358 to 21-D-380 Incl. 

Set the signal generator to each of the following frequencies 
and peak the specified adjustment for maximum indication on 
the "VoltOhmyst." During alignment, reduce the input signal 
if necessary in order to produce 1.0 volt of d-c at pin 9 of V110 
with - 1.0 volt of i-f bias at the junction of 1:1133 and C133B. 

43.7 mc  1109 
45.5 mc  T108 
41.8 mc  T107 

To align T105 and T106, connect the sweep generator to the 
first picture i-f grid, pin 1 of V106 through a 1,000 mmf. ceramic 
capacitor. Shunt R137, R141 and terminals 'A" and "F" of 
T109 with 330 ohm composition resistors. Set the i-f bias to 
-1.0 volt at the junction of R133 and C133B. 

Connect the oscilloscope to pin 9 of V110. 

Adjust T105 and T106 top cores for maximum gain and curve 
shape as shown in Figure 22. For final adjustment set the out-
put of the sweep generator to produce 0.5 volt peak-to-peak at 
the oscilloscope terminals. 

ALIGNMENT PROCEDURE 
To align T2 and 1104, connect the sweep generator to the 

mixer grid test point TP2. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. 

Adjust C121 until 41.25 mc. is at 85°o response with respect 
to the low frequency shoulder at approximately 41.9 mc. as 
shown in Figure 23. 

Disconnect the diode probe, the 180 ohm and three 330 ohm 
resistors. 

Models 21-D-358U to 21- D-380U incl. 

Set the signal generator to each of the following frequencies 
and peak the specified adjustment for maximum indication on 
the " VoltOhmyst." During alignment, reduce the input signal 
if necessary in order to produce 1.0 volt of d-c at pin 9 of 
V110 with - 1.0 volt of i-f bias at the junction of 11133 and 

C133B. 

43.7 mc. T109 
45.5 mc. T108 
41.8 mc. T107 

To align T105 and T106, connect the sweep generator to 
the first picture i-f grid, pin 1 of V106 through a 1,000 mmf. 
ceramic capacitor. Shunt R137, R141 and terminals "A" and 
"F" of T109 with 330 ohm composition resistors. Set the i-f 
bias to - 1.0 volt at the junction of 11133 and C133B. 

Connect the oscilloscope to pin 9 of V110, the 6CL6 video 
amplifier. 

Adjust 1105 and T106 top cores for maximum gain and 
curve shape as shown in Figure 22. For final adjustment set 
the output of the VHF sweep generator to produce 0.5 volt 
peak- to-peak at the oscilloscope terminals. 

To align the crystal mixer and T2 and 1104, connect the 
VHF sweep generator to the front terminal of the 1N82 crystal 
holder in series with a 1,500 mmf. ceramic capacitor. Use the 
shortest leads possible, grounding the sweep generator to the 
tuner case. 

Set the channel selector to channel 5. 

Connect a 180 ohm composition resistor between terminal 
"B" of 1105 and the junction of 13131 and C133A. 

Connect the oscilloscope diode probe to terminal "B" of 1105 
and ground. Couple the signal generator loosely to the diode 
probe in order to obtain markers. 

The shunt trimmer C121 across terminals "A" and "B" of 1104 
is variable and is provided as a bandwidth adjustment. Preset 
the shunt trimmer to minimum capacity. Adjust 12 (top) and 
1104 (bottom) for maximum gain at 43.5 mc. and with 45.75 
mc. at 70% of maximum response. 

Adjust the shunt trimmer C121 until 41.25 mc, is at 85% 
response with respect to the low frequency shoulder at ap-
proximately 41.9 mc. as shown in Figure 13. Adjust Ti for 
maximum gain. Readjust T2 and T104 if necessary to obtain 
proper wave shape, see Figure 13. 

Disconnect the diode probe, the 180 ohm and the three 330 
ohm resistors. 

SWEEP ALIGNMENT OF PICTURE I-F.-

Connect the oscilloscope to pin 9 of V110. 

Adjust the bias potentiometer to obtain -6.0 volts of bias 
as measured by a "VoltOhmyst" at the ection of R133 and 
C133B. 

Leave the sweep generator connected to the mixer grid test 
point TP2 on ICRK29 Tuner or to the front terminal of the 
1N82 crystal holder on KRK12B Tuner. Use the shortest leads 
possible with not more than one inch of unshielded lead at the 
end of the sweep cable. If these precautions are not observed, 
the receiver may be unstable and the response curves obtained 

may be unreliable. 

Adjust the output of the sweep generator to obtain 3.0 volts 
peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch 1108 and 1109 to obtain the response shown in Fig-
ure 14. Do not adjust 1107 unless absolutely necessary. If 1107 
is adjusted too low in frequency it will raise the level of the 
41.25 mc. sound i-f carrier and may create interference in the 
picture. It will also cause poor adjacent channel picture rejec-
tion. If 1107 is tuned too high in frequency, the level of the 
41.25 mc. sound i-f carrier will be too low and may produce 
noisy sound in weak signal areas. 

Remove the oscilloscope, sweep and signal generator con-

nections. 

Remove the bias box employed to provide bias for alignment. 

KRK29 TUNER ALIGNMENT 

Models 21-D-358 to 21-D-380 incl. 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C27 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. Turn 
T2 slug all the way out. Do not change any of the adjustments 
in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of 1104 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short circuit 
the AGC terminal of the tuner at the terminal board to ground. 

Connect the oscilloscope to the test point TP1 on the side of 
the tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the output 
of the antenna matching unit at the junction of L5 and C4 at 
the bottom of the FM trap L5. 

Tune the signal generator to 43.5 mc, and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to one 
specific frequency in the i-f band pass. However, in such cases, 
care should be taken not to tune C33 into channel 2, thereby 
reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery posi-
tive terminal to the tuner case. Adjust the bias potentiometer 
to produce -3.0 volts of bias, as measured by the "VoltOhmyst" 
at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read -3.0 volts at the test point TP1, as read 
on the "VoltOhmyst." The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This may 
be done in several ways. The easiest way and the way which 
will be recommended in this procedure will be to use the 
signal generator as a heterodyne frequency meter and beat the 
oscillator against the signal generator. To do this, tune the sig-
nal generator to 227 mc. with crystal accuracy. Insert one end 
of a piece of insulated wire into the tuner unit through the hole 
provided for the adjustment of C16. Be careful that the wire 
does not touch any of the tuned circuits as it may cause the 
frequency of the tuner oscillator to shift. Connect the other end 
of the wire to the " r-f in" terminal of the signal generator. 
Adjust C25 to obtain an audible beat with the signal generator. 

Turn C27 clockwise until the beat note just begins to change, 
then turn one full turn in the same clockwise direction. 

Return the fine tuning control to the mechanical center of its 
range. 

NOTE.- If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 13 

oscillator frequency as indicated in the table on page 8. Then, 
switch to channel 12 and adjust L60 to obtain proper channel 12 
oscillator frequency. Continue down to channel 8, adjusting the 
appropriate oscillator trimmer to obtain the proper frequency 
on each channel. Then again on channel 8. adjust C25 to obtain 
proper channel 8 oscillator frequency. Switch back to channel 
13 and readjust L49 and back to channel 8 and adjust C25. 

Set the T2 core for maximum inductance (core turned counter-

clockwise). 

Connect the sweep generator through a suitable attenuator, 
as shown in Figure 10 to the input terminals of the antenna 

matching unit. 

Connect the signal generator loosely to the antenna terminals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can change oscillator injection during 
alignment and produce consequent misalignment even though 
the response as seen on the oscilloscope may look normal. 

Insert markers of channel 8 picture carrier and sound carrier, 

181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and C7 for approximately correct 
curve shape, frequency, and bandwidth as shown in Figure 18. 

The correct adjustment of C7 is indicated by maximum am-
plitude of the curve midway between the markers. C11 tunes 
the r-f amplifier plate circuit and affects the frequency of the 
pass band most noticeably. C21 tunes the mixer grid circuit 
and affects the tilt of the curve most noticeably (assuming that 
C7 has been properly adjusted). C16 is the coupling adjust-
ment and hence primarily affects the response bandwidth. 

Connect the "VoltOhmyst" to test point TP1. Adjust C22 to 
read -3.0 volts dc on the "VoltOhmyst" at TP I. Readjust C27, 
C21, CI6 and Cil for proper response. Adjust C7 for maximum 
gain at midpoint of the curve. Repeat if necessary until the 
proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator fre-

quency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L49 to obtain an audible beat. Slightly overshoot the 
adjustment of L49 by turning the slug an additional turn in the 
some direction from the original setting, then reset the oscillator 
to proper frequency by adjusting C27 to again obtain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and pic-
ture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L36 and L20 for proper response as shown in Fig-

ure 18. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within range. 

If it was necessary to readjust C22, turn the sweep and signal 
generators back on and recheck the channel 13 response. 
Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C21. C16, C11 and C7 for correct curve shape, 
frequency and bandwidth. 

Turn aff the sweep and signal generators. switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C21 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
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ALIGNMENT PROCEDURE 

and response on channel 8 adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator fre-
quency, 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L54 for an audible beat. Adjust L48 and L32 for 
proper curve shape as shown in Figure 18. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the signal 
generator to channel 8. Readjust C21 for correct curve shape 
and recheck C27 and C25 for proper oscillator frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker gen-
erator to each of these channels and observing the response 
and oscillator injection voltage obtained. See Figure 18 for 
typical response curves. It should be found that all these 
channels have the proper response with the markers above 
80% response. 

If the markers fail to fall within this requirement readjust 
L48 and L32 in order to obtain curves within the proper limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to Figure 18 for proper wave shape. Check 
the injection voltage at each channel to be within limits. If 
necessary readjust C11, C21 or C16 to obtain the proper 
response. 

With the receiver and signal generator on channel 13 adjust 
L49 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscilla-
tor injection voltage on each channel to verify that the voltage 
is within the specified limits. 

KRIC12B TUNER ALIGNMENT 

Models 21-D-358U to 21-D-380U incl. 

TUNER VHF ALIGNMENT. - Remove the 6S4 voltage con-
trol tube from its socket and insert the adapter. Insert the 6S4 
in the adapter. 

Connect the 0-50 milliampere meter to the adapter socket 
leads and turn the adapter switch on. 

Remove the tuner cover shield. 

Rotate the channel selector to a point midway between 
channels, disengaging the insert contacts, and observe the 
non-oscillating plate current. Some tubes may oscillate even 
with the tuned circuits disengaged. To be sure the oscillator 
is in a non-oscillatory state, short circuit the spring contacts 
12 and 13. the two contacts nearest the tuner front. 

(NOTE: The contacts are at zero d-c potential.) Should the 
plate current rise, keep the contacts shorted while adjusting 
the oscillator plate current. Adjust R6, oscillator voltage con-
trol, for a 28 milliampere reading on the meter. 

Replace the tuner cover shield. 

Connect the VHF sweep generator to the antenna terminals. 

Connect the VHF signal generator loosely to the antenna 
terminals. 

Connect the oscilloscope through the preamplifier, if needed 
with oscilloscope used, to test point TP1. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Turn off the adapter switch, removing plate voltage from 
the oscillator. This is required because of RF-IF interaction 
when a crystal is used as a mixer. 

Set the channel selector and the sweep generator to chan-
nel 2. 

Insert markers of channel 2 picture carrier and sound car-
rier, 55.25 mc. and 59.75 mc. 

Adjust antenna T6, r-f amplifier plate L29 and mixer L30 
adjustments for a symmetrical curve with maximum gain at 
the center of the pass band. The curves will have a deep 
valley because of no crystal loading and nonlinear detector 
characteristics. The limits for the 100% response points are 
shown in Figure 11. The proper curve shape is shown in Fig-
ure 11(b). (Refer to note on page 13 for detailed explanation of 
adjustments.) ll the bandwidth is out of tolerance, it can usually 
be corrected by redressing the coupling capacitor of the double 
tuned circuit, C40 on insert A. Maximum bandwidth occurs 
when the capacitor is centered in the insert chamber. 

Repeat the above steps for all VHF channels adjusting the 
appropriate antenna, r-f amplifier plate and mixer slugs for 
a symmetrical curve with maximum gain at the center of the 
pass band. 

Turn off the sweep generator. 

Remove the oscilloscope and preamplifier if used, from test 
point TP1. 

Turn the AGC control fully clockwise and remove the clip 
lead grounding the AGC bias on the tuner terminal board. 

Connect the potentiometer arm of one of the bias supplies to 
the AGC terminal on the tuner and ground the battery positive 
terminal to the tuner case. Adjust the bias potentiometer to 
produce -3.5 volts of bias. as measured by the "VoltOhmyst" 
at the AGC terminal on the tuner. 

Connect the potentiometer arm of the second bias supply to 
the junction R133 and C133B, and ground the positive battery 
terminal. Adjust the bias potentiometer to produce -5 volts of 
i-f bias as indicated on the "VoltOhmyst" at the junction point. 

Connect the oscilloscope to pin 9 of V110. Use 3 to 5 volts 
peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to the 
oscillator. 

Turn the channel selector to channel 13. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator slug L22 to proper frequency, 257 mc. 
This may be done in several ways. The easiest way and the 
way which will be recommended in this procedure will be to 
use the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, tune 
the signal generator to 257 mc. with crystal accuracy. Insert 
one end of a piece of insulated wire into the tuner through 
either of the two holes next to the oscillator tube on the right 
front top corner of the tuner. Be careful that the wire does not 
touch any of the tuned circuits as it may cause the frequency 
of the oscillator to shift. Connect the other end of the wire to 
the "r-f in" terminal of the signal generator. Adjust L22 oscil-
lator slug to obtain an audio beat with the signal generator. 

Turn on the sweep generator and set to channel 13. Adjust 
Tl for maximum gain on the oscilloscope. Adjust mixer tank 
circuit L21 for maximum gain and flat-topped curve. Recheck 
Ti for maximum gain at center of band with the proper re-
sponse. Maximum gain and flat-topped response should be 
obtained simultaneously. 

Adjust the oscillator to frequency on all VHF channels by 
switching the receiver and signal generator to each VHF 
channel and adjusting the appropriate oscillator slug to obtain 
a beat with the signal generator. Adjust the appropriate mixer 
slug where necessary to obtain maximum gain and proper 
curve shape as explained above. 

Adjust the tunable I-F Trap C16-L7. To do this connect the 
signal generator to the fixed I-F Trap C2-L2 at the end opposite 
the antenna terminal plug. Set the signal generator to 43.5 mc. 
and adjust the output of the signal generator to obtain suffi-
cient indication on the oscilloscope. Tune the I-F Trap C16-L7 
for minimum marker indication on the oscilloscope. 

Remove the signal generator and the oscilloscope. 

TUNER UHF ALIGNMENT.- To align the UHF inserts: 

Turn off the adapter switch, removing plate voltage from 
the oscillator. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Connect the oscilloscope, through the preamplifier il needed 
with oscilloscope used, to test point TP1. 

Connect the UHF sweep generator to the antenna terminals. 
Use a 10 DB attenuator pad to assure proper alignment. 

Connect the UHF signal generator loosely to the antenna 
terminals. 

Set the channel selector to the desired position and the 
sweep generator to sweep the frequency of the insert being 
used. 

Insert markers of the picture carrier and sound carrier for 
desired channel. 

Adjust the UHF antenna, link coupling and mixer adjustments 
for a symmetrical curve, with maximum gain, centered about 
the pass band. 

The responses are shown in Figure 12. The curve shape 
will usually vary from Figure 12 (a) to Figure 12 (c) going 
higher in frequency; however, any of these responses are 
acceptable. 

Repeat the above steps for all UHF inserts used, adjusting 
the appropriate antenna, link coupling and mixer slugs for a 
symmetrical curve, with maximum gain, centered about the 
pass band. 

Remove the oscilloscope and preamplifier, if used, from test 
point TP1. 

Remove the clip lead grounding the AG( ; bias on the tunei 
terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the *liner case. Adjust the bias potenti-
ometer to produce -3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal. 

Connect the potentiometer arm of the second bias supply 
to the junction of 11133 and C133B, and ground the positive 
battery terminal. Adjust the bias potentiometer to produce -5 
volts of i-f bias as indicated on the "VoltOhmyst" at the junc-
tion point. 

Connect the oscilloscope to pin 9 of V110. Use 3 to 5 volts 
peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to the 
oscillator. 

Turn the channel selector to the lowest UHF channel to be 
used, and set the fine tuning control to the center of its range. 

Adjust the oscillator core to proper frequency. To do this. 
connect the VHF signal generator to test point TP1 with the 
shortest leads possible. Insert a 45.75 mc. marker from the 
VHF generator. 

Set the UHF sweep generator to sweep the desired channel, 
and observe the output on the oscilloscope. If the sweep gen-
erator is not sweeping the correct frequency range, it may be 
necessary to readjust the sweep in order to place the 45.75 
marker on the response curve as in Figure 14. 

Set the UHF marker generator to the picture carrier of the 
channel insert being adjusted and connect to test point TP1. 

Adjust the oscillator core until the markers for 45.75 mc. 
and the picture carrier coincide on the sweep pattern on the 
oscilloscope. 

Adjust the mixer core for maximum gain with proper wave 
shape. 

Connect the "VoltOlunyst" to test point TP1, using 1.5 volt 
DC scale. 

Set oscillator injection adjustment to read .1 volt on the 
"VoltOhmyst." 

Repeat the above steps for all UHF Inserts adjusting the 
oscillator injection control only if the reading on the "Volt-

Ohmyst" exceeds .3 volt. Adjust as necessary to read .3 
volt or less at TP1. 

RATIO DETECTOR ALIGNMENT. - In order to obtain good 
ratio detector alignment an AM modulated signal generator 
that is exceptionally free from FM modulation must be em-
ployed. Set the signal generator at 4.5 mc. and connect it to 
the second sound i-f grid, pin 1 of V102. Set the generator for 
30% 400 cycle modulation. 

As an alternate source of signal, the RCA WR39B or WR39C 
calibrator may be employed. If used, connect it to the grid of 
the 4th pix i-f amplifier, pin 1, V109. Set the frequency of the 
calibrator to 45.75 (pix carrier) and modulate with 4.5 mc. 
crystal. Also turn on the internal AM audio modulation. The 
4.5 mc. signal will be picked off at T1 10A and amplified 
through the sound i-f amplifier. 

Connect the "VoltOhmyst" to the junction of R111 and C111. 

Connect the oscilloscope across the speaker voice coil and 
turn the volume control for maximum output. 

Tune the ratio detector primary. T102 top core for maximum 
DC output on the "VoltOhmyst." Adjust the signal level from 
the signal generator for -10 volts on the "VoltOhmyst" when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 

Connect the "VoltOhmyst" to the junction of RI10 and C110. 

Adjust the T102 bottom core for zero d-c on the meter. Then, 
turn the core to the nearest minimum AM output on the 
oscilloscope. 

Repeat adjustments of TiO2 top for maximum DC and T102 
bottom for minimum output on the oscilloscope making final 
adjustment with the 4.5 mc. input level adjusted to produce 10 
volts d-c on the "VoltOhmyst" at the junction of 11111 and C111. 

Connect the "VoltOlunyst" to the junction of EllU and (;11U 
and note the amount of d-c present. If this voltage exceeds 
±-1.5 volts, adjust R108 by turning it in until zero d-c is ob-
tained. Readjust the T102 bottom core for minimum output on 
the oscilloscope. Repeat adjustments of R108 and T102 bottom 
core until the voltage at R110 and C110 is less than + 1.5 
volts when T102 bottom core is set for minimum output on the 
oscilloscope. 

Connect the "VoltOhmyst" to the junction of R111 and C111 
and repeak T102 top core for maximum d-c on the meter and 
again reset the generator so as to have -10 volts on the meter. 

Repeat the adjustments in the above two paragraphs until 
the voltage at R110 and C110 is less than -± 1.5 volts when -the 
T102 top core is set for maximum d-c at the junction of R111 
and C111 and the T102 bottom core is set for minimum indica-
tion on the oscilloscope. 

SOUND I-F ALIGNMENT.- Connect the sweep generator to 
the first sound i-f amplifier grid, pin 1 of V101. Adjust the 
generator for a sweep width of 1 mc, at a center frequency of 
4.5 mc. 

Insert a 4.5 mc. marker signal from the signal generator into 
the first sound i-f grid. With the WR39B or WB39C calibrators 
the 4.5 . mc. crystal signal may be obtained at the R F out 
terminal by turning the variable osc, switch off, the calibrate 
switch to 4.5 mc. and the volume control with mod. off. 

Connect the oscilloscope in series with a 10,000 ohm resistor 
to terminal A of T101. 

Adjust T101 top and bottom cores for maximum gain and 
symmetry about the 4.5 mc. marker on the i-f response. The 
pattern obtained, should be similar to that shown in Figure 20. 

The output level from the sweep should be set to produce 
approximately 2.0 volt peak-to-peak at terminal A of T101 when 
the final touches on the above adjustment are made. It is neces-
sary that the sweep output voltage should not exceed the 
specified values otherwise the response curve will be broad-
ened, permitting slight misadjustrnent to pass unnoticed and 
possibly causing distortion on weak signals. 

Connect the oscilloscope to the junction of R110 and C110 
and check the linearity of the response. The pattern obtained 
should be similar to that shown in Figure 21. 
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ALIGNMENT PROCEDURE ALIGNMENT DATA 
SOUND TAKE-OFF ALIGNMENT. — Connect the 4.5 mc. gen-

erator in series with a 1,000 ohm resistor to terminal "C" of 
T110. The input signal should be approximately 0.5 volt. 

Short the fourth pix i-f grid to ground, pin 1. V109, to prevent 
noise from masking the output indication. 

As an alternate source of signal the RCA WR39B or WR39C 
calibrator may be used. In such a case, disregard the above 
two paragraphs. Connect calibrator across link circuit, T104 
A. B, and modulate 4535 with 4.5 mc. crystal. 

Connect the crystal diode probe of a "VoltOhmyst" to the 
plate of the video amplifier, pin 6 of V110. 

Adjust the core of T110 for minimum output on the meter. 

Remove the short from pin 1 V109 to ground, if used. 

HORIZONTAL OSCILLATOR ADJUSTMENT. — Normally the 
adjustment of the horizontal oscillator is not considered to be a 
part of the alignment procedure, but since the oscillator wave-
form adjustment may require the use of an oscilloscope, it can 
not be done conveniently in the field. The waveform adjust-
ment is made at the factory and normally should not require 
readjustment in the field. However, the waveform adjustment 
should be checked whenever the receiver is aligned or when-
ever the horizontal oscillator operation is improper. 

Horizontal Frequency Adjustment.— Tune in a station and 
sync the picture. If the picture cannot be synchronized with the 
horizontal hold control R210, then adjust the T114 frequency 
core on the rear apron until the picture will synchronize. II the 
picture still will not sync, turn the T114 waveform adjustment 
core (under the chassis) out of the coil several turns from its 
original position and readjust the T114 frequency core until the 
picture is synchronized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive con-
trol C186B, the width control L109 and the linearity control L111 
until the picture is correct. 

Horizontal Oscillator Waveform Adjustment. — The horizontal 
oscillator waveform may be adjusted by either of two methods. 
The method outlined in paragraph A below may be employed 
in the field when an oscilloscope is not available. The service 
shop method outlined in paragraph B below requires the use 
of an oscilloscope. 

A.—Turn the horizontal hold control completely clockwise. 
Place adjustment tools on both cores of T114 and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the T114 frequency core (on the rear 
apron) until the picture falls out of sync and one diagonal 
black bar sloping down to the right appears on the screen. 
Then, turn the waveform adjustment core (under the chassis) 
into the coil while at the same time adjusting the frequency 
core so as to maintain one diagonal black bar on the screen. 
Continue this procedure until the oscillator begins to motor-
boat, then turn the waveform adjustment core out until the 
motorboating just stops. As a check, turn the T114 frequency 
core until the picture is synchronized then reverse the direction 
of rotation of the core until the picture begins to fall out of 
sync with the diagonal bar sloping down to the right. Continue 
to turn the frequency core in the same direction. Additional 
bars should not appear on the screen. Instead, the horizontal 
oscillator should begin to motorboat. Retouch the adjustment of 
the T114 waveform adjustment core if necessary until this con-
dition is obtained. 

B.—Connect the low capacity probe of an oscilloscope to 
terminal C of T114. Turn the horizontal hold control one-quarter 
turn from the clockwise position so that the picture is in sync. 
The pattern on the oscilloscope should be as shown in Figure 
25. Adjust the waveform adjustment core of T114 until the two 
peaks are at the same height. During this adjustment, the pic-
ture must be kept in sync by readjusting the hold control if 
necessary. 

This adjustment is very important for correct operation of the 
circuit. If the broad peak of the wave on the oscilloscope is 

lower than the sharp peak, the noise immunity becomes poorer, 
the stabilizing effect of the tuned circuit is reduced and drift 
of the oscillator becomes more serious. On the other hand, if 
the broad peak is higher than the sharp peak, the oscillator 
is overstabilized, the pull-in range becomes inadequate and 
the broad peak can cause double triggering of the oscillator 
when the hold control approaches the clockwise position. 

Remove the oscilloscope upon completion of this adjustment. 

Horizontal Locking Range Adjustment. — Set the horizontal 
hold control to the full counter-clockwise position. Momentarily 
remove the signal by switching off channel then back. The pic-
ture may remain in sync. If so turn the T114 frequency core 
slightly and momentarily switch off channel. Repeat until the 
picture falls out of sync with the diagonal lines sloping down 
to the left. Slowly turn the horizontal hold control clockwise and 
note the least number of diagonal bars obtained just before the 
picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C186A 
slightly clockwise. If less than 2 bars are present, adjust C186A 
slightly counter-clockwise. Turn the horizontal hold control 
counter-clockwise, momentarily remove the signal and recheck 
the number of bars present at the pull-in point. Repeat this 
procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. Adjust the T114 frequency core so that the diagonal 
bar sloping down to the right appears on the screen and then 
reverse the direction of adjustment so that bar just moves off 
the screen leaving the picture in synchronization. 

SENSITIVITY CHECK.— A comparative sensitivity check can 
be made by operating the receiver on a weak signal from a 
television station and comparing the picture and sound ob-
tained to that obtained on other receivers under the same con-
ditions. 

RESPONSE CURVES.— The response curves shown on pages 
14 and 15 and referred to throughout the alignment procedure 
were taken from a production set. Although these curves are 
typical, some variations can be expected. 

The response curves are shown in the classical manner of 
presentation, that is with "response up" and low frequency to 
the left. The manner in which they will be seen in a given test 
set-up will depend upon the characteristics of the oscilloscope 
and the sweep generator. The curves may be seen inverted 
and/or switched from left to right depending on the deflec-
tion polarity of the oscilloscope and the phasing of the sweep 
generator. 

NOTE ON KRK12B TUNER ALIGNMENT. — The use of a 
crystal mixer in the KRK12B Tuner makes it necessary to ob-
serve the insert responses with the oscillator disabled. This is 
due to undesirable r-f/i-f interaction if the oscillator was 
allowed to operate during alignment. Therefore, the responses 
shown in Figure 11 are not a strictly true representation of the 
insert band pass during actual operation. When an insert is 
aligned, using an oscilloscope to observe the response, the 
curve shown in Figure 11(b) will be the correct response 
for reference. In actual operation, the band pass will be such 
that the sound and picture carriers will be at the tips of the 
curve. The adjacent channel picture and sound carriers will be 
in the valleys at each side. Care should be taken not to exceed 
the limits shown in Figures 11(a) and 11(c). 

The valley, in the center of the response curve, may vary 
from 0 to 50% above the base line for VHF inserts. Adjust the 
output level of the sweep generator to prevent excessive signal 
input to the tuner. Excessive signal input will be indicated by 
the valley rising above the 50% level, particularly on the 
higher VHF channels. 

Oscillator injection voltage is not adjusted on VHF inserts. 
A check may indicate variations from .08 to .3 volts at TP1 
but such readings should not be interpreted as an indication of 
trouble. On UHF channels, however, the injection voltage 
should be adjusted to fall within the specified limits. 

Figure 8—KRKI2B Oscillator Adjustment 
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CHASSIS KCS81F, KCS81J 

VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 5000 microvolt test pattern signal was fed 
into the receiver, the picture synchronized and the AGC control properly adjusted. The second condition was obtained by removing 
the antenna leads and short circuiting the receiver antenna terminals. Voltages shown are read with a type WV97A senior 
"VoltOhmyst" between the indicated terminal and chassis ground and with the receiver operating on 117 volts, 60 cycles, a-c. 

VOLTAGE CHART 

C 

r 

I 

I 

Tube 
No. 

Tube 
Type Function 

E. Plate E. Screen E. Cathode E. Grid 
I 

Plate 
(ma.) 

1 
Screen 
(ma.) 

Notes on 
Measurements 

Operating 
Condition Pin 

No. Volts 
Pin 
No . Volts 

Pin 
No . Volts 

Pin 
No. Volts 

V107 6CB6 
2nd Piz. I-F 
.Amplifier 

5000 Mu. V. 
Signal 5 227 6 225 2 0.1 1 -6.6 1.5 .25 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 
I 

Plate 
(ma.) 

I 
Screen 
(ma.) 

Notes on 
Measurements 

No 
Signal 5 209 6 115 2 0.8 1 0 10.9 3.3 Pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

V108 6CB6 

3rd Pis. I-F 

Amplifier 

5000 Mu. V. 

Signal 
5 138 6 132 2 1.02 1 0 11.4 3.5 

V I 

KRK29 

6BQ7A 
R-F 
Amplifier 

5000 Mu V . . 
Signal 6 170 - 8 0.1 7 

No 
Signal 5 134 6 126 2 .98 1 o 10.4 3.1 No 

Signal 6 133 8 1.1 7 0 

V109 6CB6 
4th Piz. I-F 
Amplifier 

5000 Mu V. 
Signal 5 168 6 165 2 2.32 1 0 8.85 2.2 R-F 

Amplifier 
5000 Mu. V. 

Signal 1 270 3 170 2 

No  
Signal 5 156 6 161 2 2.07 1 0 8.6 2.1 No 

Signal 1 260 - - 3 133 2 

V110 6CL6 
Video 
Amplifier 

5000 Mu. V. 
Signal 6 130 3-8 159 1 .84 2-9 • -5.0 22.5 5. 5 

'Depends 
on picture 

V2 

KRX29 

6X8 Mixer 
5000 Mu V . . 

Signal 9 160 8 160 6 0 7 
-2.4 to 
-3.0 

No 
Signal 6 130 3-8 80 I 0.7 2-9 • - 2.0 15.0 4.0 

"Depends 
on picture No 

Signal 9 145 8 145 6 0 7 
-2.8 to 

-- 3.5 

V I 11A 12AU7 
AGC 
Rectifier 

5000 Mu. V. 
Signal 1 -30 3 142 -- •• 0 - 

AGC control 
set for 
normal 

operation 

R-F 
Oscillator 

5000 Mu. V. 
Signal 3 95 - 6 0 2 

-3.8 to 
- 5.5 - 

No 
Signal I 0 - 3 137 - -- 0 No 

Signal - 6 0 2 
-3.0 to 
- 5.1  

VI I IB I2AU7 
Vert. Sync. 
Separator 

5000 Mu. V. 
Signal 6 110 - 8 0 7 -42 .25 - 

V 1 

ICRIC12B 

6BQ7A 
R-F 
Amplifier 

5000 Mu. V. 
Signal 6 143 - -- e 

• 
I 2 7 0 

No 
Signal 6 45 -- 8 0 7 • - 5 .25 - 

'Depends 
on noise No 

Signal 6 138 - 8 10 I 7 0 

V112A 12AU7 
Hor. Sync. 
Separator 

5000 Mu. V. 
Signal 1 323 - 3 192 2 116 .s R-F 

Amplifier 
5000 Mu, V. 

Signal 1 260 - 3 143 2 97 - - 

No 
Signal I 320 _ 3 132 2 112 .5 No 

Signal 1 250 - 3 137 2 97 .. 

V112B 12AU7 
Sync. 
Amplifier 

5000 Mu. V. 
Signal 6 78 -- - 8 0 7 

- 
- 3.5 6.2 

V2 6A14 
R-F 
Oscillator 

5000 Mu. V. 
Signal 1 & 7 78 - - S 0 2 & 6 -8 - 

No 
Signal 6 78 - 8 0 7 -1.6 6.2 No 

Signal 1 et 7 75 - - 5 0 2 & 6 -6  

V113A 6SN7GT 
Vert. Sync. 
Amplifier 

5000 Mu. V. 
Signal 2 140 - 3 19.2 1 - . 35 0.1 

V3 

KFIX12B 

6BQ7A 
I-F 
Amplifier 

5000 Mu. V. 
Signal 6 270 - - 8 148 7 103 --- - 

No 
Signal 2 135 -- 3 17.3 1 0 <0.1 No 

Signal 6 260 - - 8 142 7 99 
- 

VII3B 6SN7GT 
Vert. Osc. 
& Discharge 

5000 Mu. V. 
Signal 5 203 -- 6 0 4 - 56 .2 - 1-F 

Amplifier 
5000 Mu. V. 

Signal 1 148 - 3 1.4 2 0 - - 

o N 
Signal 5 208 - 6 0 4 - 55 .2 - No 

Signal 1 143 - --- 3 1.2 2 0 - - 

V114 6AQ5 
Vertical 
Output 

5000 Mu. V. 
Signal 5 334 6 334 2 30 I 0 17.3 1.2 

V4 6S4 
Voltage 
Control 

5000 Mu. V. 
Signal 9 270 -- - 2 94 6 '68 -- - "Depends on 

adjustment 
of 116. 

No 
Signal 5 332 6 332 2 29 1 0 17.3 1.2 No 

Signal 9 260 - - 2 90 6 "65 - - 

V101 > 6AU6 
1st Sound 
I-F Amp. 

5000 Mu. V. 
Signal 5 127 6 124 7 0.7 1 -0.4 6.0 3.0 V115 6SN7GT 

Horizontal 
Osc. Control 

5000 Mu. V. 
Signal 2 188 -- - 3 -9 1 - 28 0.37 - Hor. hold 

at mid-range 
No 

Signal 2 0 - 3 o 1 0 0 - No 
Signal 5 126 6 123 7 0.5 1 -1.2 5.0 3.0 

Horizontal 
Oscillator 

5000 Mu. V. 
Signal 5 184 -- 6 0 4 -72 2.5 Hor. hold V102 6AU6 

2nd Sound 
I-F Amp. 

5000 Mu. V. 
Signal S 132 6 60 7 0 1 -10 2.8 1.2 

No 
Signal 5 182 - 6 0 4 -73 2.5 

at mid-range 

No 
Signal 5 131 6 65 7 0 1 -5 2.0 1.0 

V103 6AL5 
Ratio 
Detector 

5000 Mu. V. 
Signal 

2 
7 

-9.2 
1.0 - - 

S 
1 

1.0 
9.2 - - -- - V116 6CD6G 

Horizontal 
Ouptut 

5000 Mu. V. 
Signal Cap • 8 165 3 125 5 -30 110 15.0 

'High 
Voltage 
Pulse 

No 
Signal 

2 
7 

-8.0 
0 - 

s 
I 

0 
- -- 

No 

Signal Cap • 8 165 3 12.5 5 - 30 110 15.0 
Present 

V104 6AV6 
1st Audio 
Amplifier 

5000 Mu. V. 
Signal 7 90 - 2 0 1 -0.7 0.65 

At min. 
volume 

V117 
1B3GT 
/8016 

H. V. 
Rectifier 

5000 Mu. V. 
Signal Cap • - 2 & 7 17,500 - - - - 

High 
Voltage 
Pulse 

No 
Signal 7 88 - - 2 0 1 -0.7 0.65 -- 

No 
Signal Cap ' - - 2 & 7 17,500 - - - Present 

V104 6AV6 
R-F Bias 
Clamp 

5000 Mu. V. 
Signal 5-6 -3.0 - 2 o -- - - 

V118 
V119 6W4GT Dampers 

5000 Mu. V. 
Signal 5 352 --- - 3 57 __ "High 

Voltage 
Pulse 

No 
Signal 5-6 0.3 - - 2 0 - -- - - 

No 
Signal 5 348 - - 3 . - 57 - Present 

V105 6A05 
Audio 
Output 

5000 Mu. V. 
Signal 5 327 6 342 2 146 7 136 28 2.0 

At min. 
Volume 

V120 21AP4 Kinescope 
5000 Mu. V. 

Signal Cone 16,000 10 525 11 140 2 •82 0.2 .- 
At average 
Brightness 

No 
Signal 5 323 6 338 2 143 7 133 28 2.0 

No 
Signal Cone 16,400 10 520 11 132 2 •76 0.2 - 

voltage on '0 
Phono. position 

V106 6AU6 
1st Pis. I-F 
Amplifier 

5000 Mu. V. 
Signal S 160 6 215 7 0.17 1 -6.6 1.4 .4 

V121 
VI22 5U4G Rectifiers 

5000 Mu. V. 
Signal 4 & 6 364 -- - 2 & 8 364 - - •145 - Per 

Tube 
No 

Signal 5 85 6 115 7 0.98 1 0 6.5 3.3 

No 
Signal 4 St 6 360 --- - 2 & 8 360 - -- •150 - 

John F. Rider 



ICCS811 CIRCUIT SCHEMATIC DIAGRAM 
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CHASSIS KCS81F 

KCS81F CIRCUIT SCHEMATIC DIAGRAM 
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REPLACEMENT PARTS 

STOCK 
No. 

STOCK 
No. 

PART 
DESCRIPTION STOCK 

No. 

PART 

DESCRIPTION  
PART 

DESCRIPTION 
STOCK 
No. 

PART 
DESCRIPTION 

503339 
503347 

502356 

39,000 ohms, = 10%, 1/2 watt ( R110, R173, R212, R215) 
47,000 ohms, = 10%, 1/2 watt ( R103) 
56,000 ohms, =5%, 1/2 watt ( 11141) 

71924 56 mmf., = 10%, 500 volts DC ( C10) 
Capacitor-Fixed, headed-lead type: 75643 

Capacitor-Fixed. tubular, paper, oil impregnated: 
1,000 volts ( C194) 

R-F UNIT ASSEMBLIES 77691 77689 .33 mmf., -±- 10%, 500 volts DC (C33, C35) .82 mmf., -±-10%, SOO volts DC (C37) 
73595 
73803 

.001 mid., 

.0022 mid., 600 volts ( C110) 
mfd., 1,000 volts ( C177) 

503356 
503368 

56,000 ohms, = 10% , 1/2 watt ( R105, 11209) 
68,000 ohms, -±10%. 1/2  watt ( I1208) 

KRK29 77690 1.0 mmf., = 10%, SOO volts DC (C40) 73599 
.0022 

600 volts (C116, C119, C156) 512368 68,000 ohms, =5% , 1 watt (RI 93) 

76539 

78235 
78233 
77853 

Board-Antenna matching transformer terminal board 
less coils and capacitors 

Board-Terminal board, 5 contact and ground 
Bracket-Side bracket ior mounting coil and stators 
Capacitor-Ceramic, variable, for fine tuning capacitor- 

71500 
78047 
77628 
77634 
77629 
77632 

1.5 mmf., -±10°' , 500 volts DC (C39) 
2 mmf., = 10%,e500 volts DC ( C42) 

Coil- I-F trap ( L7) 
Coil-I-F neutralizing coil ( L12) 
Coil -Oscillator cathode coil ( L9) 
Coil-Oscillator heater coil ( L15) 

73920 
73789 

73808 
73561 
73562 
73798 

.0027 mid., 

.0047 mid., 600 volts ( C112, C1S8, C166) 

.0068 mid., 400 volts ( C213 ) 

.0082 mid., 1,000 volts (C148, C162) 

.01 mid., 400 volts ( C114, C117, C170, C202) 

.022 mid., 400 volts ( C113, C178, C179, C189) 
mid., 600 volts ( C182) 

513368 
8064 

513382 
503410 
513510 
503415 

68,000 ohms, = 10% , 1 watt ( 11216) 
82,000 ohms, -±5%, 1/2 watt ( R167) 
82,000 ohms, = 10%, 1 watt ( R214) 
100,000 ohms, -±-10%, 1/2 watt ( R166, 11203, 11238) 
100.000 ohms, = 10%, 1 watt ( 11240) 
150,000 ohms, = 10%, 1/2 watt ( 11159, 11195, R202, R204) 

plunger type (C27) 77631 Coil-Oscillator heater coil ( L14) 73552 
.022 

mid.. 400 volts ( C163) 503418 180,000 ohms, -±-10%. 1/2 watt ( R207) 
Capacitor-Adjustable, mica: 78224 Coil-Oscillator plate coil ( L11) 73 553 

.033 
m id., 400 volts ( C160. C188, C190) 502422 220,000 ohms, ±.-5%. V2 watt ( R179) 

77616 4-40 mmf. (C33) 77627 Coil-Peaking coil ( L6. R11) 73592 

.047 

mid., 600 volts ( C197) 503422 220,000 ohms, =. 10%, 1/2  watt ( R233) Capacitor-Adjustable, steatite: 77695 Coil--11•F plate coil ( L8) 738 15 
.047 

1,000 volts ( C203. C205) S02427 270,000 ohms, =5%, 1/2 watt ( R163, R165) 
77151 
77913 
76532 

77084 

77865 

77293 
77252 
73960 

0.8-3.0 mmf. (C11, C21, C25) 
0.8-3.0 mmf. (C22) 
1-4 mmf. ( C7) 

Capacitor-Ceramic: 
Feed-thru, 1,000 mmt. (CS, C15, C17, C18, C19) 

Capacitor-Fixed, ceramic, non-insulated. Temp. coef. = 0: 
10 mmf.. = 1 mint, 500 volts ( C26. C37) 

Capacitor-Fixed, ceramic, High "K" disc: 
470 mmf., + 100%, -0%, 500 volts (C29, C34, C35) 
1,000 mmf., + 100%, -0%, 500 volts (C8, C9, C14, C20) 
10,000 mmf., + 100%, -0%, 500 volts (C28) 

77633 
77612 

77618 

77606 

78415 

77620 

Connector-Formed grounding connector 
Contact-Bracket and spring contact assembly for 
grounding rotor-assembled to base 

Contact-Bracket and spring contact assembly for 
grounding rotor-assembled to oscillator shield 

Contact-Contact and support assembly-"L" shape-
complete with two ( 2) contacts 

Contact-Contact and support assembly complete with 
one ( 1) contact 

Contact-Contact and support assembly complete with 
four ( 4) contacts and holder for crystal rectifier 

73551 
73557 
73794 
74957 
73787 

77727 
73920 
73594 

.068 m id., 

0.1 mid., 400 volts ( C183, C214) 
0.1 mid., 600 volts ( C173, C204) 
0.22 mid., 400 volts ( C129, C153, C155, C157, C208, C210) 
0.22 mid.. 600 volts ( C176) 
0.47 mid.. 200 volts ( C191, C196) 

Capacitor-Fixed, tubular, moulded paper, oil impreg- 
noted: 

.0013 mid., 600 volts ( C195) 

.0047 mid., 600 volts ( C171) 

.01 mid., 600 volts ( C193) 

503427 
503433 
503439 
503447 

503468 
503482 
503510 
503512 
503533 
512536 

270.000 ohms, = 10% , 1/2 watt ( R171, R226) 
330,000 ohms, = 10%. 1/2  watt ( R116, R205, 11220) 
390,000 ohms, = 10%, 1/2 watt ( 11219) 
470,000 ohms, = 10%. V2 watt ( R117, 11148. 11160, R172, 

R184, 11185, 11189) 
680,000 ohms, = 10%, 1/2 watt ( R169) 
820.000 ohms, = 10% , 1/2 watt (R206) 
1 megohm, = 10%, 1/2  watt ( R181, R188, 11217) 
1.2 megohm, = 10%. 1/2 watt ( R186) 
3.3 megohm. = 10%. V2 watt (R196) 
3.6 megohm, ±-5% , 1 watt ( 11162) 

75437 
Capacitor-Fixed, ceramic, insulated, High "K": 

100 mmi., -±-20%, 500 volts (C36) 
77607 Contact-Contact and support assembly complete w ith 

live ( 5) contacts-rear of chassis 

77676 
76143 

Choke-Filter choke (L117) 
Clip-Mounting clip for stand-off capacitor 503539 

503547 
3.9 megohm, = 10% , 1/2  watt ( I1168) 
4.7 megohm, = 10% , V2 watt ( 111701 

78276 
75199 

150 mmf., = 10%. 500 volts (C12) 
270 mmf., ±-20%, 500 volts (C6, CIO, C13) 

77614 
77617 

Control-Oscillator voltage control ( 116) 
Control-UHF oscillator injection adjustment control 

73477 

76672 

Coil-Choke coil ( L101) 

Coil-Filament winding only for hi-voltage transformer 503610 10 megohm, = 10%. V2 watt ( R113) 

93056 
54207 
70935 

Capacitor-Fixed. ceramic, non-insulated. Temp. coef.. 0: 
5 mmf., = 0.5 mmf., 500 volts (C2) 
18 mint. = 10%, 500 volts ( Cl) 
27 mmi., = 10%. 500 volts ( C3) 

77489 

503047 

Rectifier-Germanium rectifier IN82 ( C111) 
Resistor-Fixed, composition: 

47 ohms, = 10%, 1/2  watt ( 1116) 

76483 

76646 

(Part of T115) 
Coil-Horizontal linearity coil complete with adjustable 

core ( L111) 
Coil-Peaking coil ( 72 muh) (L103. R149) 

11158) 

77198 

77197 

Transformer-lst pix I-F grid transformer complete with 
adjustable cores ( T104. C125, R125) 

Transformer-Ist pix I-F plate transformer complete 
with adjustable cores ( T105, C131, C132, R130) 

76739 33 mmi., -=-10%, 500 volts ( C4) 76647 Coil-Peaking coil ( 180 muh) (LI07, 
LI06) 

76435 Transformer-2nd pix I-F grid transformer complete 
Capacitor-Fixed, ceramic, non-insulated, Temp. cod, = 503110 100 ohms, -±-10%. V2 watt ( 1110, 1117) 75252 Coil-Peaking coil ( 500 muh) ( L104, 

L112) 
with adjustable cores ( T106, C134) 

-750: 503112 120 ohms, = 10%. 1/2  watt ( 112, R9) 76640 Coil-R-F choke coil ( 1.5 muh) (L110, 76433 Transformer-3rd or 4th pix I-F transformer ( T107, T108) 

78247 10 mmi.. = 10%. 500 volts ( C24) 503210 1,000 ohms, = 10%. V2 watt ( 1114) 76510 Coil-R-F choke coil ( 4.7 muh) (L108) 
(L109) 

76436 Transformer-5th pix I-F transiormer (T109, C142, C143, 
Capacitor-Fixed, headed-lead: 503310 10,000 ohms, = 10%, V2 watt ( R12) 76484 Coil-Width coil complete with adjustable core CR101, 1.102, 11146) 

71504 0.68 mmf., =20%, 500 volts ( C23) 503322 22,000 ohms, = 10%, 1/2 watt ( R1) 77654 Control-AGC control ( 11180) 76501 Transformer-Hi-voltage transformer (Part of T115) 
71502 
71503 

78397 
77854 
73591 
73874 
73460 
78401 
77915 

2.2 mmf., =20%, 500 volts ( C31) 
3.3 mmi., =20%, 500 volts ( C32) 

Capacitor-Mica trimmer: 
80-150 mmi. (C16) 

Clip-Fine tuning clip for fine tuning core 
ucni-Antenna muit:' y coil ( rart of TI) 
Coil-Channel No. 6 mixer coil ( L48) 
Coil-Channel No. 6 r-f plate coil ( L32) 
Coil-Channel No. 6 antenna coil ( L61) 
Coil-Channel No. 13 oscillator coil (L49) 

503410 
503412 
503427 
503447 
503582 

100,000 ohms, = 10%. 1/2  watt ( 1118, R19) 
120,000 ohms, = 10%. V2 watt ( 115) 
270.000 ohms, = 10%. 1/2  watt ( R4) 
470,000 ohms, = 10%. V2 watt ( R8) 
8.2 megohm, = 10%. 1/2  watt ( R3, R7) 

CliASSIS AssrmnuEs 

KCS81F - VHF Chassis 

KCS811 - UHF Chassis 

77655 

77640 
77639 
76445 
77199 
77652 
77653 
77647 
77136 

Control-Brightness control, volume control and power 
switch ( R114A, R114B, S102) 

Control- Height control (R190) 
Control-Horizontal hold control ( 11210) 
Control-Picture control ( RISS) 
Control-Ratio detector balance control ( 11108) 
Control- Veziicul hula couti-.-..1 ( 11107) 
Control-Vertical linearity control ( 11197) 
Coupling-Coupling ( nylon) for picture control 
Cover-Back cover for hi-voltage compartment 

76440 

76997 
77649 

76439 

76437 

76438 

Transformer-Horizontal oscillator transformer complete 
with with adjustable cores ( T114) 

transformer (T103) 
Transformer-Power transformer, 117 volts, 60 cycle 

(T113) 
Transformer-Ratio detector transformer complete with 

adjustable cores ( T102, C106, CI07) 
Transforrrer-Sound take-off transformer complete with 

adjustable core ( T110. C147) 
Transformer 

77919 Coil-Channel No. 13 mixer coil ( L36) 77609 Transformer-Mixer I-F transformer complete with ad- 76985 Cover-Side cover for hi-voltage compartment -Sound I-F transformer complete with ad-

77921 Coil-Channel No. 13 r-f plate coil ( L20) justable cores ( T1) 73600 Fuse-0.25 amp., 250 volts ( F101) justable cores ( T101, C102; C103) 

78224 Coil-Choke coil (. 47 muh) (L27) 77610 Transformer-Primary I-F link transformer complete with 76459 Grommet-Rubber grommet for 2nd anode lead exit 77650 Transformer-Vertical oscillator transformer (T111) 

77206 Coil-Filament choke coil ( L33) adjustable cores ( T2, R15) 76480 Lead-Anode lead complete with eyelet 76494 Transformer-Vertical output transformer (TI12) 

76763 Coil-Heater choke coil ( L34. L35) 77626 Trap-I-F trap ( Li, Cl, L2, C2) 76500 Plate-Hi- voltage plate ( bakelite) complete less trans- 76482 Trap-4 3 M-C trap ( L105. C150) 

78271 Coil-I-F input coil complete with adjustable core ( L9) Capacitor-Ceramic: former, socket and lead 77585 Washer-"C" washer for picture control extension shaft 

76562 Coil-R-F amplifier coupling coil ( L7) 76488 500 mint, 30.000 volts ( C201) 76649 Radiator-Heat dissipating radiator for V116 (2 required) 

76537 
76538 

Coil-Shunt coil complete with adjustable core (L3) 
Coil-Shunt coil complete with adjustable core ( 1.2) 

75166 Stand-off, 1.500 mmf. (C144) 
Capacitor-Fixed, ceramic: 

76675 Rectifier- Picture detector crystal rectifier (CR101) 
Resistor-Fixed, wire wound: YOKE AND MAGNET ASSEMBLIES 

Resistor-Fixed, composition: 76577 33 mmf., 6,000 volts ( C198) 76468 1.5 ohms,-1/3 watt ( 11225) 76863 Connector-Anode connector complete with contact and 

503015 15 ohms, -±-10%, V2 watt ( R19) 76574 39 mmf., 3,500 volts ( C180) 74015 100 ohms.2 watts ( 11221) terminal 

503039 39 ohms, = 10%, V2 watt ( RIB) 76576 150 mmf., 2,000 volts ( C200) 77651 Comprising: 1 section of 600 ohms, 16 watts, 1 section 75542 Connector-6 contact male connector for deflection yoke 

503112 120 ohms, -±-10%, 1/2 watt ( R2) 76575 180 mmf., 3.500 volts ( C199) of SOO ohms, 6 watts, 1 section of 2,000 ohms. 5 leads ( P102) 

503147 470 ohms, = 10%, 1/2 watt (1114) Capacitor-Fixed, ceramic, High "K" disc: watts, 1 section of 1.200 ohms, 1 watt, 1 section of 78303 Cushion-Round rubber cushion for deflection yoke 

503210 1,000 ohms, = 10%. 1,2 watt ( R6, 1120) 73748 1,300 mint, + 100%, - 0%, 500 volts ( C209) 10,000 ohms, 5 watts, and 1 section of 7,000 ohms, 74956 Cushion-Rubber cushion for deflection yoke hood 

503233 3,300 ohms, -±-10%. V2 watt ( 119) 73473 4,700 mmf., + 100%, - 0%, 500 volts ( C126, C128, C130, 5 watts' ( R228A, R228B, R228C, R228D, 11228E. 11228F) 78308 Hood-Deflection yoke hood less rubber cushions 

503268 6,800 ohms, = 10%, 1/2 watt ( R1) C136. C138, C141 76642 6,750 ohms, IQ watts ( 11153) 76168 Magnet-Focus magnet 

523312 12,000 ohms, = 10%, 2 watts ( 1113) 76470 Dual 4,700 mmf., 4- 100%, 0%, 500 volts ( CI33A, C133B, Resistor-Fixed, composition: 76141 Magnet-Ion trap magnet 

523315 15,000 ohms, = 10%, 2 watts (117) C137A, C137B, C139A, C139B, C140A, C140B) 503033 33 ohms, -=-10%. 1/2 watt ( 11152) 78307 Plate-Metal plate for deflection yoke 

503410 100,000 ohms, -±-10%, 1/2 watt ( 113, 1110, 1111. 1112) 73960 10,000 mmf., + 100%, - 0%, SOO volts ( C145, C146) 503047 47 ohms, = 10%. 1/2  watt ( R107, R218) 78445 Spring-Grounding spring ( coil) for deflection yoke 

503510 1 megohm, = 10%, 1/2  watt ( 14. R5) 75877 Dual 10,000 mmf., -I- 100%, -0%. 500 volts ( C101A, C101B, 502056 56 ohms, -±-5%. V2 watt ( R134) 76636 Stud-Adjusting stud complete with guard for focus 

78396 Transformer-Antenna matching transformer complete CIOSA, C1OSB) 502068 68 ohms, -±-5%, 1/2 watt ( 11138) magnet 

(Ti) Capacitor-Fixed, ceramic. non-insulated, Temp. cod. = 502082 82 ohms, =5%, 1/2 watt ( R101) 78278 Yoke-Dellection yoke complete with 6 contact male 

78399 Transformer-Converter transformer (T2. R8) 750 502110 100 ohms, -±-5%, 1/2 watt ( 11128) connector ( L113, L114. L115, L116, C206. C207, 11227, 

76540 Trap-F-M trap complete with adjustable core (L5) 39044 15 mrrd., = 10%, 500 volts ( C152) 503118 180 ohms, ±.-10%, 1/2 watt ( 11142) P102) 

78466 Trap-I-F trap 39042 47 mmf., = 10%, 500 volts ( C151) 503122 220 ohms, = 10%. V2 watt ( R151) 

76542 Trap-I-F trap ( 41.25 mc.) complete with core (Li) 71924 56 mmi., = 10%, 500 volts ( C104) 513133 330 ohms, = 10%. 1 watt ( 11118. R119) SPEAKER ASSEMBLIES 
76541 Trap-I-F trap ( 45.75 mc.) complete with core (L4) 39396 100 mmi., :.....-10%, 500 volts ( C168, C169, C172) 503156 560 ohms, = 10%, 1/2 watt ( 11198) 

971490-3W 971490-3R 
R-F UNIT ASSEMBLIES 71614 

47617 
120 mmf., --L-1V/, 500 volts ( C167) 
270 mmf., = 10°2, 500 volts ( C115. C164) 

503168 
503210 

680 ohms, ±-10%, V2 watt ( R154) 
1,000 ohms, = 10%, 1/2 watt (R102, 11104, R109, 11120, RL105E6 

KRK12B Capacitor-Fixed, mica: 11126, 11131, 11133. 11136, 11161) RMA-274 RMA-285 

Capacitor-Adjustable, mica: 76474 82 mmf., 1,000 volts ( C165. C187) 502218 1,800 ohms, ±5%, V2 watt ( R183) (For Table Models) 
77616 

77034 
77615 

77621 

4-40 mmf. (C16) 
Capacitor-Ceramic: 

Feed-thru, 1.000 mmf. ( C21, C23, C25) 
Stand-off, 1,000 mmf. ( C3, C19, C24, C26) 

Capacitor-Fixed, ceramic, crystal holder, Temp. coet. = 
-750: 
22 mmi., = 10% ( C11) 

75248 
39638 
76579 
39640 
39644 

71496 

220 mmf., 1,000 volts ( C181) 
270 mmf., 500 volts ( C161) 
270 mmf., 1,000 volts ( C192) 
330 mmf., 500 volts ( C159) 
470 mmf., SOO volts ( CI08. C109) 

Capacitor-Mica trimmer: 
5-70 mmf. (CI21) 

503222 
502233 
502239 
503239 
503247 
502256 
513256 

2,200 ohms, = 10%.. 1/2  watt ( R140) 
3,300 ohms, ±-10%, 1/2 watt ( 11201) 
3,900 ohms, =5%, 1/2 watt ( I1150) 
3,900 ohms, = 10%, 1/2 watt ( R211) 
4,700 ohms, = 10%. V2 watt ( 11230) 
5,600 ohms, =5%. 1/2 watt ( 11137) 
5,600 ohms, =10%, 1 watt (11156) 

75024 

77129 

75022 

Cone-Cone and voice coil for speakers stamped 
971490-3W 

Cone-Cone and voice coil for speaker stamped 
971490-3R 

Speaker-8, P.M. speaker complete with cone and voice 
coil ( 3.2 ohms) 

Capacitor-Fixed, ceramic, High "K" disc: 75217 10-160 mmf. dual (C186A. C186B) 11112, 11191) 
77625 220 mmf., + 100%, -0%, 500 volts DC (cle) Capacitor-Electrolytic: 14659 6,800 ohms, =5%. V2 watt ( R111, SPEAKER ASSEMBLIES 

77293 
77624 

470 mmf., + 100%, -0%, 500 volts DC (C43) 
680 mmf., + 100%, -0%, 500 volts DC((C4) 

74521 
28417 

5 mid.. 50 volts (C111) 
5 mid., 450 volts ( C175) 

503268 
513268 

6,800 ohms, = 10%, V2 watt ( 11176) 
6,800 ohms, = 10%, 1 watt ) 11147) 92569-12W 

RL111A1 
77252 1,000 mmf., + 100%, -0%, 500 volts DC (C14, C20, C22, 76486 Comprising: 1 section of 35 mid., 450 volts, 1 section of 

503282 
513282 

8,200 ohms, = 10%, V2 watt ( 1145) 
8,200 ohms, = 10%, 1 watt ( R182) RMA-274 

73960 
C27) 

10,000 mmf., + 100%, -0%. 500 volts DC (C17) 
25 mfd., 450 volts, 1 section of 20 mid., 200 volts, 
and 1 section of 100 mfd., 50 volts ( C1 18A, C118B, 

503310 10,000 ohms, = 10%, 1/2 watt (11139, 11164, 11200, 11213, 
11229) 

(For Console Models) 

Capacitor-Fixed, ceramic, insulated: C118C, C118D) 513310 10,000 ohms, 1:10%, 1 watt ( 11157) 75682 Cone-Cone and voice coil ( 3.2 ohms) 
77667 Comprising: 1 section of 2 mmf., and 1 section of 22 1/2 11239) 76033 Speaker- 12, P.M. speaker complete with cone and 

mmf. (C12, C13) 76485 Comprising: 2 sections of 35 mid,, 450 volts, 1 section 
503315 
523315 

15,000 ohms, = 10%. watt ( R115. 
15,000 ohms, = 10%, 2 watts ( 1143) voice coil ( 3.2 ohms) 

Capacitor-Fixed, ceramic, non-insulated. Temp. cod, of 10 mid., 450 volts, and 1 section of 10 mfd., 200 503318 18,000 ohms, = 10%. 1/2 watt (11144) NOTE: If stamping on speaker in instrument does not 
- 0 volts (C120A, C120B, C120C, C120D) 503322 22,000 ohms, = 10%, V2 wa tt ) 11175) agree with above speaker number, order replacement 

77210 2- mmt, =0.25 mmf.. 500 volts DC (C15) 77657 Comprising: 1 section of 70 mid., 450 volts, 2 sections 522322 22,000 ohms. = 10%, 2 watts ( R223) parts by referring to model number of instruments, 
77688 5 mmf., -=.5 mmf., SOO volts DC ( C34, C36, C38, C41) of 10 mid., 450 volts, and 1 section of 5 mid,, 450 503327 27.000 ohms , -± 10%, 1/2 w att ( 11174, 11178) number stamped on speaker and full description of part 
74182 6 mmi., = 0.5 mmf., 500 volts DC (C5) volts (C149A, C149B, C149C, C149D) 523327 27,000 ohms, = 10%, 2 watts ( 11222) required. 

Capacitor- Fixed, ceramic, non-insulated. Temp. coef. Capacitor-Fixed, moulded paper: 503333 33,000 ohms, = 10%. 1/2 watt ( 11106, 11129, R132, 11135, 
= -750 73594 .01 mid., 600 volts ( C184, C185) 11235) 
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CHASSIS KCS83, 3A, 3C, 3D, 3PC, 3PD, 3PJ, 3PK, 3PL, 3PM 

Models 21-S-348, 21-S-34811, 
21-S- 348G, 21-S-348GU 

"Master 21" 
Ebony, Brown Maroon 

Models 21-S-354, 21S- 354U, 
2I-S- 354G, 2I-S-354GU 

"Blake" 
Mahogany, Blonde 

Models 21-S-353, 21-S- 353U, 
2I-S- 353G, 2I-S-353GU 

"Barton" 
Ebony 

Models 2I-S-355, 21-S-35511, 
21-S- 355G, 21-S-355GU 

"Carneron•' 
Brown Maroon 

Models 2I-S- 35 7G, 
2I-S-357GU 
"Modernette" 

Oak 

Models 2I-S- 359G, 
21- S- 359G11 
"Barnes' 
Maroon 

Models 21-S- 362M, 2I-S-362MU, 
21-S- 362G, 21-S-362GU 

"Talbot" 
Mahogany, Oak 

GENERAL DESCRIPTION 

All models are " 21 inch - television receivers. Models without a -U- designation in the model number are VHF only and feature full 12 
channel VHF coverage. Models with the -U- designation in the model number are UHF/VHF and feature full 12 channel VHF coverage 
plus any UHF channels desired. All models have an auxiliary audio input jack to permit the use of an external record playing attachment 
except Models 21-S-348(U) ( G) ( GU). 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 227 square inches on a 21AP4, 
21EP4A or 21ZP4A Kinescope 

TELEVISION R-F FREQUENCY RANGE 
All Models without " U" Suffix ( VHF only) 

All 12 television channels, 54 mc. to 88 mc., 174 me. to 216 mc. 
All Models with " U" Suffix ( UHF/VHF) 

Any of 70 UHF channels .... 470 mc. to 890 mc. 
Any of 12 VHF channels 54 mc. to 88 me., 174 me. to 216 mc. 

INTERMEDIATE FREQUENCIES 
Picture I-F Carrier Frequency 
Sound 1-F Carrier Frequency 
POWER RATING 
AUDIO POWER OUTPUT RATING 
VIDEO RESPONSE 
SWEEP DEFLECTION 
FOCUS 

ANTENNA INPUT IMPEDANCE 

Models with VHF only 
Choice: 300 ohms balanced or 72 ohms unbalanced. 

UHF/VHF Models 
UHF-300 ohms balanced. 
VHF-300 ohms balanced. 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuners KRK22C s KRK29 ( Models with VHF only) 
(1) RCA 6BQ7A . R-F Amplifier 
(2) RCA 6X8 . R-F Oscillator and Mixer 

• 45.75 me. 
 41.25 me. 

  215 watts 
4 watts max. 

To 3.5 me. 

Magnetic 
Magnetic 

RCA TUBE COMPLEMENT 
Tube Used 

Tuner KRK29A/27 ( UHF/VHF Models) 
UHF Oscillator 

J. VHF R-F Amplifier 
  I UHF 1-F Amplifier 
f VHF R-F Oscillator 6 Mixer 
I UHF I-F Amplifier 

(1) RCA 6AF4 

(2) RCA 6BQ7A 

(3) RCA 6X8  

Function 

A IN82 crystal is used as the UHF mixer 
All Models 

( 1) RCA 6CF6 ..... . .. 1st Picture I- F Amplifier 
( 2) RCA 6CF6   . . 2nd Picture I-F Amplifier 
( 3) RCA 6CB6 . 3rd Picture I-F Amplifier 
( 4) RCA I2AU7 Picture 2nd Det. and Horiz. Sync. Sep. 
( 5) RCA 6X8 Video Amplifier and Vert. Syn. Sep. 
( 6) RCA I2AU7  Video Output 6 AGC  
( 7) RCA 6AU6   . 1st Sound I-F Amplifier 
( 8) RCA 6AU6   .2nd Sound I-F Amplifier 
( 9) RCA 6AL5  Ratio Detector 
(10) RCA 6AV6    1st Audio Amplifier 

..  Audio (.. .Output  II) RCA 6K6GT   
(12) RCA 6SN7GT Vert. Osc. and Disch. 6, Sync. Output 
(13) CA 6K6GT    Vertical Sweep Output R  
(14) RCA 6SN7GT  Horizontal Sweep Oscillator and Control 
( 15) RCA 6BQ6GT Horizontal Sweep Output 
(16) RCA 6AX4GT    Damper 
(17) RCA 183-G178016 . High Voltage Rectifier 

•(18) RCA 21AP4, 21EP4A or 21ZP4A Kinescope 
(19) RCA 5U4G  Rectifier 
(20) RCA 5Y3GT  Rectifier 

'Refer to Chassis Designations 

Models 21-S-367, 21-S- 3671f, 
2I-S- 367G, 2I-S-367GU 

"Ft. Knox" 
Mahogany, Oak 

tr e •-e-hte* 

Models 21-S- 369G, 
21-S-369GU 
"Farrell" 

Oak 

J--CENTERING „ 
CENTERING ADJ L 
ADJUSTMENT-1 
LOCK- NUT 

FOCUS 
CONTROL 1 

ION TRAP 
MAGNET r 

FOCUS MAGNET 
MOUNTING SCREW 

-KINESCOPE 
SOCKET 

DEFLECTION 
YOKE 

KINE 
CUSHION 

DEFLECTIONt 
YOKE 

ADJUSTMENTS 
(Toe asorTom) 

PIN CUSHION 
CORRECTION 
MAGNET 

Figure 2-Ion Trap and Centering Magnet Adjustments 

21-S-348 to 21-S-369G incl. 
21-S-348U to 21-S-369GU incl. ELECTRICAL AND MECHANICAL SPECIFICATIONS (cont'd) 

CHASSIS DESIGNATIONS 

KINE-
CHASSIS TUNER SCOPE MODELS 

KCS83 KRK29 21AP4 21-S-362M 
(VHF only) (Metal) 21-S-367 

KCS83A KRK29A / 27 21AP4 21-S-362MU 
(UHF , VHF) (Metal) 21-S-367U 

KCS83C KRK29 21EP4A 21-S-353 
(VHF only) (Glass) 21-S-354 

21-S-355 

KCS83C or KRK29 21ZP4 21-S-353G 
KCS83PC-"G" (VHF only) (Glass) 21-S-354G 
Models only 21-S-355G 
(Printed I-F 21-S-357G 
Trans.) 21-S-359G 

21-S-362G 
21-S-367G 
21-S-369G 

KCS83D KRK29A / 27 21EP4A 21-S-353U 
(UHF VHF) (Glass) 21-S-354U 

21-S-355U 

KCS83D or KRK29A /27 21ZP4A 21-S-353GU 
KCS83PD-"GU" (UHF VHF) (Glass) 21-S-354GU 
Models only 21 -S-355GU 
(Printed I-F 21-S-357GU 
Trans.) 21-S-359GU 

21-S-362GU 
21-S-367GU 
21-S-369GU 

KCS83PJ KRK29 21EP4A 21-S-348 
(Printed I-F (VHF only) (Glass) 
Trans.) 21ZP4A 21-S-348G 

(Glass) 

KCS83PK KRK22C 21ZP4A 21-S-353G 
(Printed I-F (VHF only) (Glass) 21-S-354G 
Trans.) 21-S-355G 

21-S-357G 
21-S-359G 
21-S-362G 
21-S-367G 
21-S-369G 

KCS83PL KRK22C 21ZP4A 21-S-348G 
(Printed I-F (VHF only) (Glass) 
Trans.) 
KCS83 PM KRK29A / 27 21ZP4A 21 -S-348GU 
(Printed I-F (UHF/VHF) (Glass) 
Trans.) 

OPERATING CONTROLS (Front) 

Models with VHF only 

Channel Selector j Dual Control Knobs 
Fine Tuning 

UHF, VHF Models 
VHF Channel Selector and 
UHF Changeover Switch 

VHF Fine Tuning and 
UHF Tuning 

Dual Control 
Knobs 

All Models 

Brightness   Single Control under Panel 
Picture Horizontal Hold . Single Control under Panel 
Picture Vertical Hold Single Control under Panel 

Sound Volume and On-Off Switch Dual Control Knobs 
Picture 
*TV-PH tone switch  Single Control under Panel 

*Except Models 21-S-348(U) (G) (GU) 

NON-OPERATING CONTROLS (under Front Panel) 

Height  screwdriver adjustment 

Vertical Linearity  screwdriver adjustment 

NON-OPERATING CONTROLS 
(not including R-F and I-F adjustments) 

Picture Centering  top chassis adjustment 
Width  rear chassis adjustment 

Horizontal Drive . 
Horizontal Linearity . 
Horizontal Oscillator Frequency 
Horizontal Oscillator Waveform 

Horizontal Locking Range 
Focus  
Ion Trap Magnet top chassis adjustment 
Deflection Coil top chassis adjustment 

AGC Control  rear chassis adjustment 

SCANNING Interlaced, 525 line 

HORIZONTAL SWEEP FREQUENCY. 15,750 cps 

VERTICAL SWEEP FREQUENCY  60 cps 

FRAME FREQUENCY (Picture Repetition Rate) 30 cps 

. rear chassis screwdriver adjustment 
.. rear chassis adjustment 
. rear chassis adjustment 
bottom chassis adjustment 
. rear chassis adjustment 

top chassis adjustment 
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CHASSIS TOP VIEW 
CHASSIS BOTTOM VIEW 
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Figure 8—Chassis To View (shown with KRK29 Tuner 
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Figure 9—Chassis Bottom View (shown with KRK29 Tuner) 
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CHASSIS KCS83 3A 3C 3D 3PC 3PD 3PJ, 3PK 3PL 3PM 

TEST EQUIPMENT.-To properly service the television 
chassis of these receivers, it is recommended that the follow-
ing test equipment be available: 

VHF Sweep Generator meeting the following require-
ments: 
(a) Frequency Ranges 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(h) Output adjustable with at least . 1 volt maximum. 
(c) Output constant on all ranges. 
(d) "Flat" output on all attenuator positions. 

VHF Signal Generator to provide the following frequencies 
with crystal accuracy: 
(a) Intermediate frequencies 

4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 

Picture Sound Receiver 
Channel Carrier Carrier R-F Ose. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 
2 ' 55.25  59.75  101 
3   61.25  65.75  107 
4  67.25   71.75  113 
5  77.25   81.75 123 
6  83.25  87.75  129 
7  175.25 179.75 221 
8  181.25  185.75 227 
9  187.25  191.75 233 

10  193.25  197.75 239 
11   199.25  203.75 245 
12  205.25 209.75 251 
13 211.25  215.75 257 

(c) Output of these ranges should be adjustable and at least 
.1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 mc. 
to 890 mc. RCA types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following frequencies 
with crystal accuracy if RCA Type 41A is used. 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

14 471.25.   475.75  517 
15  477.25 481.75 523 
16 483.25  487.75 529 
17 489.25 493.75 535 
18 495.25 499.75 541 
19 501.25 505.75 547 
20 507.25 511.75 553 
21  513.25 517.75 559 
22 519.25  523.75 565 
23 525.25  529.75 571 
24  531.25  535.75 577 
25 . 537.25 541.75 583 
26 543.25  547.75 589 
27 549.25 553.75 595 
28 555.25  559.75 601 
29 561.25  565.75 607 
30 567.25   571.75   613 
31  573.25 577.75 619 
32 579.25 583.75 625 
33 585.25 589.75 631 
34 591.25 595.75  637 
35 .597.25  601.75 643 
36 603.25 607.75   649 
37 609.25   613.75  655 
38 615.25 619.75 661 
39  621.25 625.75 667 
40 . 627.25  631.75 673 
41   633.25 637.75 679 
42 639.25 643.75  685 
43 .645.25  649.75  691 
44 651.25  655.75 697 
45 657.25  661.75 703 
46 663.25 667.75   . 709 
47  669.25 673.75  715 
48 . 675.25  679.75  721 

ALIGNMENT PROCEDURE 
Picture Sound Receiver 

Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

49 681.25.   685.75 727 
50 . . 687.25  691.75  733 
51  693.25 697.75  739 
52 699.25 703.75 745 
53 705.25 709.75 751 
54 711.25. 715.75  757 
55 717.25 . . 721.75 763 
56 .723.25 727.75 . . 769 
57  . 729.25 733.75 775 
58 735.25 739.75.  781 
59. . 741.25  745.75 787 
60  747.25 751.75 793 
61 753.25   757.75 . . 799 
62 759.25 763.75 805 
63 . . 765.25 769.75  811 
64  771.25  775.75  817 
65 777.25 781.75  823 
66 783.25 787.75  829 
67 789.25 793.75 835 
68 795.25 799.75 841 
69 801.25 805.75 847 
70 807.25 811.75 853 
71  813.25 817.75 859 
72  819.25 823.75 865 
73 825.25  829.75 871 
74  831.25 835.75 877 
75  837.25 841.75  883 
76 P43.25 847.75 889 
77 .849.25.  853.75 895 
78 855.25  859.75 901 
79 861.25 865.75 907 
80 867.25  871.75 913 
81 873.25 877.75 919 
82  879.25  883.75 925 
83 885.25 889.75 931 

Cathode Ray Oscilloscope.-An oscilloscope with a sen-
sitivity of 5 millivolts per inch is required. A suitable pre-
amplifier may be employed with oscilloscopes of lesser 
sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC scale 
is required. RCA Senior "VoltOhmyst" or equivalent. 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-
Models 21-S-348 to 2I-S-369G bd. 

Connect the i-f signal generator across the link circuit on 
terminals A and B of T104. 
Connect the "VoltOhmyst" to the junction of R123 and 

C142. Turn the AGC control fully clockwise. 
Obtain two 7.5 volt batteries capable of withstanding 

appreciable current drain and connect the ends of a 1,000 
ohm potentiometer across each. Connect the battery positive 
terminal of one to the chassis and the potentiometer arm to 
the junction of R123 and C142. The second battery will be 
used later. 

Set the bias to produce approximately -5.0 volt of bias at 
the junction of R123 and C142. 
Connect the "VoltOhmyst" to the junction of R135 and 

L102 and to ground. 
Set the VHF signal generator to each of the following fre-

quencies and peak the specified adjustment for maximum 
indication on the "VoltOhmyst." During alignment, reduce 
the input signal if necessary in order to produce 3.0 volts of 
d-c at R135 and L102 with -5.0 volts of i-f bias at the junction 
of R123 and C142. 

44.5 mc.   T108 
45.5 mc. T107 
43.0 mc    T106 

Set the VHF signal generator to the following frequency 
and adjust the picture i-f trap for minimum d-c output at 
R135, L102. Use sufficient signal input to produce 3.0 volts 
of d-c on the meter when the adjustment is made. 

47.25 mc. L118 

Models 21-S -348U to 21-S-369GU Incl. 
Connect the i-f signal generator across the link circuit on 

terminals A and B of T104. 
Connect the "VoltOhmyst" to the junction of R123 and 

C142. 
Turn the AGC control fully clockwise. 
Obtain a 7.5 volt battery capable of withstanding appre-

ciable current drain and connect the ends of a 1,000 ohm 

potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction R123 and 
C142. Adjust the potentiometer for -5.0 volts indication on 
the "VoltOhmyst." 

Connect the "VoltOhmyst" to the junction of R135 and L102 
and to ground. 

Set the VHF generator to each of the following frequencies 
and with a thin fiber screwdriver tune the specified adjust-
ment for maximum indication on the "VoltOhmyst." In each 
instance the generator should be checked against a crystal 
calibrator to insure that the generator is on frequency. 
During alignment, reduce the input signal if necessary in 

order to produce 3.0 volts of d-c at R135 and L102 with -5.0 
volts of i-f bias at the junction of R123 and C142. 

44.5 mc. T108 
45.5 mc.   T107 
43.0 mc. T106 

Set the signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at junction 
of R135 and L102. Use sufficient signal input to produce 3.0 
volts of d-c on the meter when adjustment is made. 

47.25 mc L118 

SWEEP ALIGNMENT OF PICTURE I-F.-

Models 2I-S-348 to 21-S-369G Incl. 
To align T2 and T104, connect the sweep generator to the 

mixer grid test point TP2, in series with a 1500 mmf. ceramic 
capacitor. Use the shortest leads possible, with not more than 
one inch of unshielded lead at the end of the sweep cable. 
Connect the sweep ground lead to the top of the tuner. 

Set the channel selector switch to channel 4. 
Clip 330 ohm resistors across terminals A and B of T107 

and T108. 
Preset C122 to minimum capacity. 
Adjust the bias box potentiometer to obtain -5.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of R123 
and C142. Set the AGC control fully clockwise. 

Connect a 180 ohm composition resistor from pin 5 of V106 
to terminal A of T106. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

Adjust T2 ( top) and T104 ( top) for maximum gain and with 
45.75 mc. at 75% of maximum response. 

Set the sweep output to give 0.3 volt peak-to-peak on the 
oscilloscope when making the final touch on the above 
adjustment. 

Adjust C122 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in Figure 
10. Maximum allowable tilt is 20%. 

Disconnect the diode probe, the 180 ohm and two 330 ohm 
resistors. 

Connect the oscilloscope to the junction of R135 and L102. 
Leave the sweep generator connected to the mixer grid test 

point TP2 with the shortest leads possible. 

Adjust the output of the sweep generator to obtain 3.0 volts 
peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

4 7.SMC 
471.r2e% 

47.ZSMC 

Figure 10-
KRK22C or KRK29 

T2 and T104 
Response 

Figure 11-
Overall I-F 
Response 

with KRK22C or KRK29 

Retouch T106, T107 and T108 to obtain the response shown 
in Figure 11. 

Models 21-S -348U to 21 -S-369GU Incl. 
To align T2 and T104, connect the sweep generator to the 

mixer grid test point TP2, in series with a 1500 mmf. ceramic 
capacitor. Use the shortest leads possible, with not more than 
one inch of unshielded lead at the end of the sweep cable. 
Connect the sweep ground lead to the top of the tuner. 

Set the channel selector switch to channel 4. 

Clip 330 ohm resistors across terminals A and B of T107 
and T108. 

Preset C122 to minimum capacity. 

Adjust the bias box potentiometer to obtain -5.0 volts of 
bias as measured by a "VoltOhmyst" at the junction of R123 
and C142. Set the AGC control fully clockwise. 

Connect a 180 ohm composition resistor from pin 5 of V106 
to terminal A of T106. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

Adjust T2 ( top) and T104 ( top) for maximum gain and 
with 45.75 mc. at 75% of maximum response. 

Set the sweep output to give 0.3 volt peak-to-peak on the 
oscilloscope when making the final touch on the above ad-
justment. 

Adjust C122 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in 
Figure 12. 

Disconnect the diode probe, the 180 ohm and two 330 ohm 
resistors. 

•• ZS IÉC 411111C 

Figure 12-
KRK29A/27-T2 

and T104 
Response 

Figure 13-
O verall 

I-F Response 
with KRK29A/27 

Figure 14-
KRK29A/27 
L9 and L307 

Response 

Connect the oscilloscope to the junction of R135 and L102. 
Leave the sweep generator connected to the mixer grid test 

point TP2 with the shortest leads possible. 

Adjust the output of the sweep generator to obtain 3.0 volts 
peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplified. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch T106, T107 and T108 to obtain the response shown 
in Figure 13. 

To align the I-F amplifier circuit of the KRK29A/27, con-
nect the VHF sweep generator to the rear terminal of the 
1N82 crystal holder in series with a 1000 ohm resistor and a 
1500 mini. ceramic capacitor. Use the shortest leads possible, 
grounding the sweep ground lead to the tuner case. 

Set the UHF CHANGEOVER switch to the UHF position, and 
the UHF TUNING to channel 47 at 670 mc. 

Connect a 180 ohm composition resistor and a 1500 mmf. 
capacitor in series between test point TP3 and ground with 
the capacitor connected to TP3 and the resistor to ground. 
Connect the oscilloscope diode probe to the junction between 
the resistor and capacitor. ( See Figure 25.) 

Couple the VHF signal generator loosely to the diode probe 
in order to obtain markers. 

Connect the potentiometer arm of the second bias supply 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the sweep generator to produce 0.3 or less peak-to-peak 
on the oscilloscope. 

Adjust L307, on the KRK27 section, and L9, on the KRK29A 
section, of the tuner for maximum gain with picture and 
sound carrier markers as shown in figure 14. 

© John J. Rider 
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Remove the resistor, capacitor and diode probe from 
TP3 and connect the oscilloscope to the junction of R135 and 
L102. Use 3.0v. peak-to-peak on the oscilloscope. 
Retouch L307 and L9 slightly, if necessary, to produce the 

curve shown in figure 14. Do not retouch T2, T104, T106, T107 
or T108. 
Connect the VHF sweep generator to the antenna ter-

minals. Keep the AGC bias at —3.0 V and the I.F bias at 
—5.0 volts. 
Couple the signal generator loosely to the grid of the first 

picture I-F amplifier. 
Switch through all VHF channels and check for proper 

curve shape as in figure 13. Retouch T107 and T108 slightly 
to correct for any overall tilt that is essentially the same on 
all channels. 

Disconnect the VHF sweep generator and connect the UHF 
sweep generator to the antenna terminals. Check on all UHF 
channels for proper wave shape as shown in figure 13, re-
touching T107 and T108 if necessary to correct any overall tilt. 
Remove the sweep and marker generators and the bias 

supplies. 

RIK22C TUNER ALIGNMENT.— 
Models 21-S-348 to 21-S-369G Ind. 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C2 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. 
Turn T2 slug all the way out. Do not change any of the ad-
justments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of T104 
and terminate the link with a 39 ohm composition resistor. 
Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. to insure that 
the bias will remain constant, take a clip lead and short 
circuit the AGC terminal of the tuner at the terminal board 
to ground. 

Connect the oscilloscope to the test point TP1 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 
Connect the output of the VHF signal generator to the out-

put of the antenna matching unit at the junction of L53 and 
C24 at the bottom of the FM trap L53. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C19 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to one 
specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C19 into channel 2, 
thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C5 to read —3.0 volts at the test point TP1, as read 
on the "VoltOhmyst". The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 5.5 
volts. 

Turn the fine tuning control fully clockwise. 

Adjust C3 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner unit 
through the hole provided for the adjustment of C10. Be care-
ful that the wire does not touch any of the tuned circuits as 
it may cause the frequency of the tuner oscillator to shift. 
Connect the other end of the wire to the "r-f in" terminal of 
the signal generator. Adjust C3 to obtain an audible beat 
with the signal generator. 

ALIGNMENT PROCEDURE 
Turn C2 clockwise until the beat note just begins to change, 

then turn one full turn in the same clockwise direction. 
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Figure 15—KRK22C Tuner Adjustment 

Return the fine tuning control to the mechanical center of 
its range. 
Note.—If on some units, it is not possible to reach the proper 

channel 8 oscillator frequency by adjustment of C3, switch 
to channel 13 and adjust L42 to obtain proper channel 13 
oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L11 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C3 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L42 and back to 
channel 8 and adjust C3. 

Set the T2 core for maximum inductance ( core turned 
counter-clockwise). 
Connect the sweep generator through a suitable attenu-

ator, as shown in figure 16, to the input terminals of the 
antenna matching unit. 

PAD FOR PAD FOR 

.50.n. COAX. 72 o_COAX 

130I1 

13011 

300 IL 
BALANCED 
OUTPUT 

PAD FOR 

300.D. BAL, 
INPUT 

470. 

470 

.5 1164 

Figure 16—Sweep Attermator Pads 

470. 

300 IL 
BALANCED 

OUTPUT 

Connect the signal generator loosely to the antenna ter-
minals. 

Set the sweep generator to cover channel 8. 
Set the oscilloscope to maximum gain and use the minimum 

input signal which will produce a usable pattern on the 
oscilloscope. Excessive input can change oscillator injection 
during alignment' and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C7, C10, C15 and C20 for approximately correct 
curve shape, frequency, and band width as shown in figure 17. 

The correct adjustment of C20 is indicated by maximum 
amplitude of the curve midway between the markers. C15 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C7 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably ( assum-
ing that C20 has been properly adjusted). CIO is the coupling 
adjustment and hence primarily affects the response band 
width. 

Connect the "VoltOhmyst" to test point TP 1. Adjust C5 to 
read — 3.0 volts dc on the "VoltOhmst" at TP1. Readjust C2, 
C7, C10 and C15 for proper response. Adjust C20 for maxi-
mum gain at midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

Figure 17—KRIMC R-F ResPonse 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator 
frequency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L42 to obtain an audible beat. Slightly overshoot 
the adjustment of L42 by turning the slug an additional turn 
in the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C2 to again 
obtain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and 
picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L43 and L45 for proper response as shown in 
figure 17. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within range. 

If it was necessary to readjust C5, turn the sweep and sig-
nal generators back on and recheck the channel 13 response. 
Readjust L43 and L45 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C2 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C7, C10, C15 and C20 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C7 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator 
frequency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L5 for an audible beat. Adjust L44, L46 and L58 
for proper curve shape as shown in figure 17. Recheck the 
oscillator injection voltage at TP1, to insure that it is within 
the limits specified. Readjust C5 if necessary. 

If C5 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C7 for correct curve 
shape and recheck C2 and C3 for proper oscillator frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel swi'ch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
17 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L44, L46 and L58 in order to obtain curves within the proper 
limits. 
Switch the channel selector, signal generator and marker 

generator through channels 7 to 13 and observe the response 
curves, referring to figure 17 for proper wave shape. Check 
the injection voltage at each channel to be within limits. 
If necessary readjust C15, C7, or C10 to obtain the proper 
response. 

With the receiver and signal generator on channel 13 ad-
just L42 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the !pe,-ified limits 

Figure 18—KRK22C Oscillator Adjustments 

LI1 

CHAN.12 

L 10 
CHAN. II 

L9 
CHAN. 10 

KRIC22C ANTENNA MATCHING UNIT ALIGNMENT. 
—The antenna matching unit is accurately aligned at the 
factory. Adjustment of this unit should not be attempted in the 
customer's home since even slight misalignment may cause 
serious attenuation of the signal especially on channel 2. The 
r-f unit is aligned with a particular antenna matching trans-
former in place. If for any reason, a new antenna matching 
transformer is installed, the r-f unit should be realigned. 

The F-M Trap which is mounted in the antenna matching 
unit may be adjusted without adversely affecting the align-
ment of the unit. 

To align the antenna matching unit disconnect the lead 
from the F-M trap L53 to the channel selector switch S4. 

With a short jumper, connect the output of the matching 
unit through a 1000 minf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 

Remove the first pix i-f amplifier tube V106. 
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CHASSIS KCS83, 3A, 3C, 3D, 3PC, 3PD, 3PJ, 3PK, 3PL, 3PM 

Connect the positive terminal of a bias box to the chassis 
and the potentiometer arm to the junction of f123 and C142. 
Set the potentiometer to produce approximately — 5.0 volts of 
bias at the junction of f123 and C142. 

Connect an oscilloscope to the junction of f138 and L105 
and set the oscilloscope gain to maximum. 

Connect a VHF signal generator to the antenna input termi-
nals. Modulate the signal generator 30% with an audio signal. 

Tune the signal generator to 45.75 mc. and adjust the 
generator output to give an indication on the oscilloscope. 
Adjust L54 in the antenna matching unit for minimum audio 
indication on the oscilloscope. 
Tune the signal generator to 41.25 mc. and adjust L57 for 

minimum audio indication on the oscilloscope. 

Remove the jumper from the output of the matching unit. 

Connect a 300 ohm 1/2 watt composition resistor from L53 to 
ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L53 to ground. The sensitivity of the oscilloscope should 
be approximately 0.03 volts per inch. Set the oscilloscope 
gain to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling reac-
tance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 16 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep em-
ployed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be ac-
complished by retuning channel number 1 to cover this range. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator, be sure not to turn the 
core too far clockwise so that it becomes lost beyond the 
core retaining spring. 

Adjust L55 and L56 to obtain the response shown in figure 
19. L55 is most effective in locating the position of the shoulder 
of the curve at 52 mc. and L56 should be adjusted to give 
maximum amplitude at 53 mc. and above consistent with the 
specified shape of the response curve. The adjustments in the 
matching unit interact to some extent. Repeat the above 
procedure until no further adjustments are necessary. 

Remove the 300 ohm resistor and crystal probe connections. 
Restore the connection between L53 and S4. Replace VI06. 

5440U LOE R 
AT 52 MC 

( 53 MC 100r. RESPONSE 

60 MC. 

/ SO MC. AT 60% * IS% RESPONSE POINT 

Cv 125 

Figure 19—KRK22A Antenna Matching Unit Response 

ICREC29 TUNER ALIGNMENT 
Models 2I-S-348 to 21-S-369G Incl. 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C27 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. 
Turn T2 slug all the way out. Do not change any of the ad-
justments in the antenna matching unit. 

Disconnect the link from terminals -A- and -B" of T104 
and terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
_the. bias will remain constant, take a clip lead and short 

© John Ir. Rider 

ALIGNMENT PROCEDURE 
circuit the AGC terminal of the tuner at the terminal board 
to ground. 
Connect the oscilloscope to the test point TP1 on top of the 

tuner unit.. Set the oscilloscope to maximum gain. 
Connect the output of the VHF signal generator to the out-

put of the antenna matching unit at the junction of L5 and C4 
at the bottom of the FM trap L5. 
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Figure 20—KRK29 Tuner Adjustments 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to 
one specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C33 into channel 2, 
thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.0 volts of bias, as measured by the 
-VoltOhmyst- at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read —3.0 volts at the test point TP1, as read 
on the -VoltOhmyst. - The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 5.5 
volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner unit 
through the hole provided for the adjustment of C16. Be care-
ful that the wire does not touch any of the tuned circuits as 
it may cause the frequency of the tuner oscillator to shift. 
Connect the other end of the wire to the -r-f in" terminal of 
the signal generator. Adjust C25 to obtain an audible beat 
with the signal generator. 

Turn the C27 clockwise until the beat note just begins to 
change, then turn one full turn in the same clockwise direc-
tion. 

Return the fine tuning control to the mechanical center 
of its range. 

Note.—If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 
8, adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the T2 core for maximum inductance ( core turned 
counter-clockwise). 

Connect the sweep generator through a suitable attenua-
tor, as shown in Figure 16, to the input terminals of the 
antenna matching unit. 

Connect the signal generator loosely to the antenna ter-
minals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the 
oscilloscope. Excessive input can change oscillator injection 
during alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Figure 21—KRK29 R-F Response 

Adjust C21, C16, C11 and C7 for approximately correct 
curve shape, frequency, and band width as shown in Fig-
ure 21. 

The correct adjustment of C7 is indicated by maximum 
amplitude of the curve midway between the markers. C11 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C21 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably 
(assuming that C7 has been properly adjusted). C16 is the 
coupling adjustment and hence primarily affects the response 
band width. 

Connect the -VoltOhmyst" to test point TP1. Adjust C22 to 
read —3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C27, 
C21, C16 and C11 for proper response. Adjust C7 for maxi-
mum gain at midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator 
frequency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L49 to obtain an audible beat. Slightly overshoot 
the adjustment of L49 by turning the slug an additional turn 
in the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C27 to again 
obtain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and 
picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L36 and L20 for proper response as shown in 
Figure 21.  

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst- to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within 
range. 

If it was necessary to readjust C22, turn the sweep and 
signal generators back on and recheck the channel 13 re-
sponse. Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 
8. 

Readjust C21, C16, C11 and C7 for correct curve shape, fre-
quency and bandwidth. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at 
TP1 if C21 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator 
frequency 129 mc. 

Set the fine tuning control to the center of its mechani-
cal range. 

Adjust L54 for an audible beat. Adjust L48, and L32 for 
proper curve shape as shown in Figure 21. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C2I for correct curve 
shape and recheck C27 and C25 for proper oscillator fre-
quency. 
Check the response of channels 2 through 6 by switching 

the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See Fig-
ure 21 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L48 and 1.32 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to Figure 21 for proper wave shape. Check 
the injection voltage at each channel to be within limits. 
If necessary readjust C11, C21, or C16 to obtain the proper 
response. 

With the receiver and signal generator on channel 13 ad-
just L49 for an audible beat with the signal generator. 
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Figure 22—KRK29 R-F Oscillator Adjustments 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each chan-
nel and adjusting the appropriate oscillator slug to obtain 
the audible beat. It should be possible to adjust the oscillator 



ALIGNMENT PROCEDURE 
to obtain the audible beat on each channel. Recheck the 
oscillator injection voltage on each channel to verify that the 
voltage is within the specified limits. 

HRIC29 OR BRIC29A ANTENNA MATCHING UNIT ALIGN-
MENT.—The antenna matching unit is accurately aligned at 
the factory. Adjustment of this unit should not be attempted 
in the customer's home since even slight misalignment may 
cause serious attenuation of the signal especially on channel 
2. The r-f unit is aligned with a particular antenna matching 
transformer in place. If for any reason, a new antenna match-
ing transformer is installed, the r-f unit should be realigned. 

The F-M Trap which is mounted in the antenna matching 
unit may be adjusted without adversely affecting the align-
ment of the unit. 

To align the antenna matching unit disconnect the lead 
from the F-M Trap L5 to the channel selector switch SI-E. 

With a short jumper, connect the output of the matching 
unit through a 1000 mmf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 

Remove the first pix i-f amplifier tube V106. 

Connect the positive terminal of a bias box to the chassis 
and the potentiometer arm to the junction of R123 and C142. 
Set the potentiometer to produce approximately —5.0 volts of 
bias at the junction of R123 and C142. 

Connect an oscilloscope to the junction of R138 and L105 
and set the oscilloscope gain to maximum. 

Connect a VHF signal generator to the antenna input 
terminals. Modulate the signal generator 30% with an audio 
signal. 

Tune the signal generator to 45.75 mc. and adjust the gen-
erator output to give an indication on the oscilloscope. Adjust 
L4 in the antenna matching unit for minimum audio indica-
tion on the oscilloscope. 

Tune the signal generator to 41.25 mc. and adjust Li for 
minimum audio indication on the oscilloscope. 

Remove the jumper from the output of the matching unit. 

Connect a 300 ohm 1/2 watt composition resistor from L5 to 
ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L5 to ground. The sensitivity of the oscilloscope should be 
approximately 0.03 volts per inch. Set the oscilloscope gain 
to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling react-
ance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 16 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep em-
ployed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be 
accomplished by returning channel number 1 to cover this 
range. With WR59B sweep generators this may be accom-
plished by retuning channel number 2 to cover the range. In 
making these adjustments on the generator, be sure not to 
turn the core too far clockwise so that it becomes lost beyond 
the core retaining spring. 
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Figure 23--KRK29 or KRK29A Antenna Matching 
Unit Response 

Adjust L2 and L3 to obtain the response shown in figure 
23. L3 is most effective in locating the position of the 
shoulder of the curve at 52 mc. and L2 should be adjusted to 
give maximum amplitude at 53 mc. and above consistent with 
the specified shape of the response curve. The adjustments in 
the matching unit interact to some extent. Repeat the above 
procedure until no further adjustments are necessary. 
Remove the 300 ohm resistor and crystal probe connections. 

Restore the connection between L5 and SI-E. Replace V106. 

KFUE29A/27 TUNER ALIGNMENT 

Models 21-S-348U to 21-S-369GU Incl. 

VHF ALIGNMENT.—A tuner unit which is operative and 
requires only touch up adjustments, requires no presetting 
of adjustments. For such units, skip the remainder of this 
paragraph. For units which are completely out of adjustment, 
preset C27 all the way out. Set channel 7 to 13 oscillator 
slugs qne turn from tight. Turn T2 slug all the way out. Do not 
change any of the adjustments in the antenna matching unit. 

Disconnect the link from terminals -A" and "B" of T104 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short cir-
cuit the AGC terminal of the tuner at the terminal board to 
ground. 

Connect the oscilloscope to the test point TP2 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the 
output of the antenna matching unit at the junction of L5 and 
C4 at the bottom of the FM trap LS. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to 
one specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C33 into channel 
2, thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminai on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce — 3.0 volts of bias, as measured by the 
-VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read — 3.0 volts at the test point TP1, as 
read on the "Volt0hrayst.“ The limits for oscillator injection 
voltago are 2 volts minimum and not exceeding a maximum 
of 5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner 
unit through the hole provided for the adjustment of C16. 
Be careful that the wire does not touch any of the tuned 
circuits as it may cause the frequency of the tuner oscillator 
to shift. Connect the other end of the wire to the " r-f" in 
terminal of the signal generator. Adjust C25 to obtain an 
audible beat with the signal generator. 

Turn C27 clockwise until the beat note just begins to 
change, then turn one full turn in the same clockwise di-
rection. 

Return the fine tuning control to the mechanical center of 
its range. 

NOTE:—If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 arid adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the T2 core for maximum inductance ( core turned 
counter-clockwise). 

Connect the sweep generator through a suitable attenu-
ator, as shown in figure 16 to the input terminals of the 
antenna matching unit. 

Connect the signal generator loosely to the antenna 
terminals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can change oscillator injection dur-
ing alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and C7 for approximately correct 
curve shape, frequency, and band width as shown in figure 
24. 

The correct adjustment of C7 is indicated by maximum am-
plitude of the curve midway between the markers. C11 tunes 
the r-f amplifier plate circuit and affects the frequency of the 
pass band most noticeably. C21 tunes the mixer grid circuit 
and affects the tilt of the curve most noticeably ( assuming 
that C7 has been properly adjusted). C16 is the coupling ad-
justment and hence primarily affects the response band 
width. 

Connect the "VoltOlimyst" to test point TP1. Adjust C22 to 
read —3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C27, 
C21, C16 and C11 for proper response. Adjust C7 for max-
imum gain at midpoint of the curve. Repeat if necessary 
until the proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator fre-
quency 257 inc. 

Turn the fine tuning control fully clockwise. 

Adjust L49 to obtain an audible beat. Slightly overshoot the 
adjustment of L49 by turning the slug an additional turn in 
the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C27 to again ob-
tain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and pic-
ture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust 1.36 and L20 for proper response as shown in fig-
ure 24. 

Turn off th P sweep and signcil generators. 
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Connect the -VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within 
range. 

If it was necessary to readjust C22, turn the sweep and 
signal generators back on and recheck the channel 13 re-
sponse. Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C21, C16, C11 and C7 for correct curve shape, 
frequency and band width. 

CV 166 

Figure 24—KRK29A R-F Response 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C21 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far oft it may be necessary to adjust the oscillator frequency 
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Figure 25—KRK29A/27 Tuner Adjustments 
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Figure 26-KRK29/27 Oscillator Adjustments 

and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 
Turn off the sweep generator and switch the receiver to 

channel 6. 
Adjust the signal generator to the channel 6 oscillator fre-

quency 129 mc. 
Set the fine tuning control to the center of its mechanical 

range. 
Adjust L54 for an audible beat. Adjust L48 and L32 for 

proper curve shape as shown in figure 24. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator fre-
quency. 
Check the response of channels 2 through 6 by switching 

the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
24 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L48 and L32 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to figure 24 for proper wave shape. Check 
the injection voltage at each channel to be within limits. If 
necessary readjust C11, C21 or C16 to obtain the proper 
response. 
With the receiver and signal generator on channel 13 ad-

just L49 for an audible beat with the signal generator. 
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Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 
UHF ALIGNMENT.-Ground the I-F transformer L307 by 

inserting a clip lead through the aperture provided in the 

ALIGNMENT PROCEDURE 

top of the tuner. Ground the other end of the clip lead to the 
tuner case. 

Connect the oscilloscope to the test point TP301, employing 
the preamplifier if needed with the oscilloscope used. 
Connect the output of the UHF sweep generator, through 

a 300 ohm attenuator pad, to the antenna terminals and 
set the sweep generator to sweep channel 83, centered on 
887.5 mc. Adjust the output of the sweep generator to full 
sweep width. 
A test dial made to fit over the split gear on the tuner shaft 

is necessary for accurate alignment. Scribe marks at 0°, 9° 
and 168° should be marked on the test dial for reference. 
The 0° reference point is located with the capacitor plates 
fully meshed. By placing a 1/16" shim between the stop pin 
on the tuner and the stop plate on the gear assembly the 
plates will be in the proper fully meshed position. 

Rotate the tuning dial to the 168°, Channel 83, position. 
Connect the VHF signal generator in series with a 1000 

ohm resistor to the rear terminal of the crystal holder and 
insert markers for 41.25 mc., 43.5 mc. and 45.75 mc. 

Connect the UHF marker generator loosely to the antenna 
terminals and insert a marker at 887.5 mc. 

Adjust R-F trimmer capacitors C315 and C316 for a max-
imum amplitude overcoupled response curve centered at 
887.5 mc. as shown in figure 27(A). 

43.5 MC 43.5 MC 
887 C5M 473.5 MC 

Ii 
41 25 MC  - 45.75 MC 4125 MC"' 45 75 MC 

Figure 27-KRK27 R-F Response 

Adjust the oscillator trimmer capacitor C307 until the 
43.5 mc. marker coincides with the marker at 887.5 mc. The 
markers for 41.25 and 45.75 should be symmetrically located 
on the top of the response curve as in figure 27(A). 

Set the UHF sweep and marker generators to 473.5 mc. 
Rotate the tuning dial to the 9°, Channel 14, position. 

Adjust R-F coils LI and L2 for a maximum amplitude over-
coupled curve centered at 473.5 mc. as shown in figure 
27(B). Adjust the oscillator trimmer C308 until the 43.5 mc. 
marker coincides with the 473.5 mc. marker, with the 41.25 
and 45.75 markers as shown. 
Repeat the above adjustments, as necessary, until the 

proper responses are obtained. Tune through the entire 
range and check the tracking. When perfectly tracked the 
three markers will be on the top of the response curves, 
however, mistracking to the extent that the 41.25 mc. and 
45.75 nu-. ride down the sides of the curves to a point not 
less than 70% will not seriously affect the alignment. Should 
the markers fall below this level, it will be necessary to 
knife the RF plates to correct the mistracking. The plates 
may be knifed through the two holes provided on the left 
side of the tuner. Always knife the plates while tuning lower 
in frequency to prevent affecting the tracking above the point 
of knifing. Check which section requires knifing by touching 
the plates with the knifing tool while observing the response, 
then proceed with the knifing of the proper section or of both 
sections if required. 
Connect the "VoltOhmyst" to test point TP301. Set the 

"VoltOhmyst" to the 1.5v. DC scale. Tune over the entire 
range observing the reading on the meter. A reading be-
tween .05 and .4 volts should be obtained. Voltages outside 
these limits are an indication of low B voltage, low or high 
crystal impedance or an oscillator tube outside allowable 
limits. 
Connect the "VoltOhmyst" to the "bias" terminal of the 

tuner ( refer to figure 25). A reading between 0.5 and 2.5 volts 
should be obtained. Readings above or below this range 
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will cause crystal currents outside allowable limits and in 
such cases the oscillator tube should be replaced. Replace-
ment of the oscillator tube will require recalibration at the 
high and low frequency ends of the band as previously 
outlined. 
RATIO DETECTOR ALIGNMENT.-Set the signal gen-

erator at 4.5 mc. and connect it to the first sound i-f grid, 
pin 1 of V101. 
As an alternate source of signal, the RCA WR39B or 

WR39C calibrator may be employed. In such a case, con-
nect the calibrator to the grid of the third pix i-f amplifier, 
pin 1 of V108. 

Set the frequency of the calibrator to 45.75 mc. ( pix carrier) 
and modulate with 4.5 mc. crystal. The 4.5 mc. signal 
will be picked off at L103 and amplified through the sound 
i-f amplifier. 
Connect the "VoltOhmyst" to pin 2 of V103. 
Tune the ratio detector primary. T102 top core for maximum 

d-c output on the "VoltOhmyst." Arljne the signal level from 
the signal generator for 6 volts on the "VoltOhmyst" when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 
Connect the "VoltOhmyst" to the junction of R108 and C109. 
Tune the ratio detector secondary T102 bottom core for zero 

d-c on the "VoltOhmyst." 
Repeat adjustments of T102 top for maximum d-c at pin 2 

of V103 and T102 bottom for zero d-c at the junction of R108 
and C109. Make the final adjustments with the signal input 
level adjusted to produce 6 volts d-c on the "VoltOhmyst" at 
pin 2 of V103. 

SOUND I-F ALIGNMENT.-Connect the signal generator 
to the first•sound i-f amplifier grid, pin 1 of V101. 
As an alternate source of signal, the RCA WR39B or 

WR39C calibrator may be employed as above. 

Connect the "VoltOhmyst" to pin 2 of V103. 
Tune the T101 top core for maximum d-c on the "Volt-

Ohmyst.-
The output from the signal generator should be set to 

produce approximately 6.0 volts on the "VoltOhmyst" when 
the final touches on the above adjustment are made. 

4.5 MC. TRAP ADJUSTMENT.-Connect the signal gen-
erator in series with a 100 ohm resistor to pin 2 of V109. 
Set the generator to 4.5 mc. and modulate it 30% with 400 
cycles. Set the output to approximately 0.5 volt. 

Short the third pix i-f grid to ground, pin 1, V108, to prevent 
noise from masking the output indication. 
Connect the crystal diode probe of an oscilloscope to the 

plate of the video amplifier, pin 9 of V110. 
Adjust the core of L104 for minimum output on the oscillo-

scope. 
Remove the short from pin 1, V108 to ground. 
As an alternate method, this step may be omitted at this 

point in the alignment procedure and the adjustment made 
"on the air" after the alignment is completed. 

If this is done, tune in a station and observe the picture on 
the kinescope. If no 4.5 mc. beat is present in the picture, 
when the fine tuning control is set for proper oscillator-fre-
quency, then L104 requires no adjustment. If a 4.5 mc. beat is 
present, turn the fine tuning control slightly clockwise so as 
to exaggerate the beat and then adjust L104 for minimum 
beat. 
AGC CONTROL ADJUSTMENT.-Disconnect all test equip-

ment except the oscilloscope which should be connected to 
pin 9 of V110. 
Connect an antenna to the receiver antenna terminals. 
Turn the AGC control fully counter-clockwise. 
Tune in a strong signal and adjust the oscilloscope to see 

the video waveform. 
Turn the AGC control clockwise until the tips of sync begin 

to be compressed, then counter-clockwise until no compres-
sion is obtained. 

HORIZONTAL OSCILLATOR ADJUSTMENT. - Normally 
the adjustment of the horizontal oscillator is not considered 
to be a part of the alignment procedure, but since the oscil-
lator waveform adjustment may require the use of an oscillo-
scope, it can not be done conveniently in the field. The 
waveform adjustment is made at the factory and normally 
should not require readjustment in the field. However, the 

waveform adjustment should be checked whenever the re-
ceiver is aligned or whenever the horizontal oscillator oper-
ation is improper. 

Horizontal Frequency Adjustment.-Tune in a station and 
sync the picture. If the picture cannot be synchronized with 
the horizontal hold control R196, then adjust the T114 fre-
quency core on the rear apron until the picture will syn-
chronize. If the picture still will not sync, turn the T114 
waveform adjustment core ( under the chassis) out of the coil 
several turns from its original position and readjust the T114 
frequency core until the picture is synchronized. 
Examine the width and linearity of the picture. If picture 

width or linearity is incorrect, adjust the horizontal drive 
control C174B, the width control L109 and the linearity control 
L111 until the picture is correct. 
Horizontal Oscillator Waveform Adjustment.-The hori-

zontal oscillator waveform may be adjusted by either of 
two methods. The method outlined in paragraph A below 
may be employed in the field when an oscilloscope is not 
available. The service shop method outlined in paragraph B 
below requires the use of an oscilloscope. 
A.-Turn the horizontal hold control completely clockwise. 

Place adjustment tools on both cores of T114 and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the T114 frequency core ( on the rear 
apron) until the picture falls out of sync and three or four 
diagonal black bars sloping down to the right appear on tilt 
screen. Then, turn the waveform adjustment core ( under the 
chassis) into the coil while at the same time adjusting the 
frequency core so as to maintain three or four diagonal black 
bars on the screen. Continue this procedure until the oscil 
lator begins to motorboat, then turn the waveform adjustment 
core out until the motorboating just stops. As a check, turn 
the T114 frequency core until the picture is synchronized then 
reverse the direction of rátation of the core until the picture 
falls out of sync with the diagonal bars sloping down to the 
right. Continue to turn the frequency core in the same direc-
tion. No more than three or four bars should appear on the 
screen. Instead, the horizontal oscillator should begin the 
motorboat. Retouch the adjustment of the T114 waveform 
adjustment core if necessary until this condition is obtained. 

B.-Connect the low capacity probe of an oscilloscope to 
terminal C of T114. Turn the horizontal hold control one-
quarter turn from the clockwise position so that the picture is 
in sync. Adjust the waveform adjustment core of T114 until 
the two peaks are at the same height. During this adjust-
ment, the picture must be kept in sync by readjusting the 
hold control if necessary. 

This adjustment is very important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the pull-in range becomes inade-
quate and the broad peak can cause double triggering of the 
oscillator when the hold control approaches the clockwise 
position. 
Remove the oscilloscope upon completion of this adjust-

ment,Horizontal Locking Range Adjustment.-Set the horizon. 
hold control to the full counter-clockwise position. Momeo 
tarily remove the signal by switching off channel then back. 
The picture may remain in sync. If so turn the T114 fre• 
quency core slightly and momentarily switch off channel. 
Repeat until the picture falls out of sync with the diagonal 
lines sloping down to the left. Slowly turn the horizontal 
hold control clockwise and note the least number of diagonal 
bars obtained just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C174A 
slightly clockwise. If less than 2 bars are present udjust 
CI74A slightly counter-clockwise. Turn the horizontal hold 
control counter-clockwise, momentarily remove the signal and 
recheck the number of bars present at the pull-in point. 
Repeat this procedure until 2 or 3 bars are present 

Turn the horizontal hold control to the maximum clockwise 
position. Adjust the T114 frequency core so that the diagonal 
bar sloping down to the right appears on the screen and then 
reversé the direction of adjustment so that bar just moves to 
ttihoenIeft side of the screen leaving the picture in synchroniza-
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VOLTAGE CHART 

Fhe following measurements represent two sets of conditions. In the first condition, a 15005 microvolt test pattern signal was fed into the receiver 

the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuit 

mg the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst- between the indicated terminal and chas 

sis ground and with the receiver operating on 117 volts, 60 cycles, a-c. The symbol < means less than. 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Notes on 
Measurements 

VI (V2) 
ICI:U{22C 
KR1C29 
or 

KR1C29A 

6BQ7A 
R-F 

Amplifier 
15000 Mu. V. 

Signal 6 170 8 0.1 7 

No Signal 6 133 1.1 7 o 
R-F 
Amplifier 

15000 Mu. V. 
Signal 270 3 170 2 

No Signal 260 3 133 2 

V2 (VI) 

KRK22C 
KRK29 
or 

KRK29A 

6X8 Mixer 
15000 Mu. V. 

Signal 9 160 8 160 6 o 7 
-2.4 to 
-3.0 

No Signal 145 8 145 6 o 7 
-2.8 to 
-3.5 

R-F 
Oscillator 

15000 Mu. V. 
Signal 3 95 6 o 2 

-3.8 to 
-5.5 

No Signal 3 so 6 o 2 
-3.0 to 
-5.1 

V101 6AU6 
1 st SO11 nd 
I-F Amp. 

15000 Mu. V. 
Signal 5 122 6 138 7 1.01 o 

No Signal 5 113 6 126 7 .95 o 

V102 6AU6 
2nd Sound 
I-F Amp. 

15000 Mu. V. 
Signal 5 210 6 130 7 o -2.05 

No Signal 5 205 6 122 7 o *-1.12 

*Unreliable 
measuring point 
Voltage depends 

on noise. 

V103 6AL5 
Ratio 
Detector 

15000 Mu. V. 
Signal 7 1.7 21 

7.5 kc deviation 
at 1000 cycles 

No Signal 7 4.1 11.8 

Ratio 
Detector 

15000 Mu. V. 
Signal 2 1.7 5 21 

No Signal 2 4.1 11.8 

V104 6AV6 
1st Audio 
Amplifier 

15000 Mu. V. 
Signal 7 78 2 o 

No Signal 7 76 2 o -.65 

At min. volume 

At min. volume 

V105 6K6GT 
Audio 
Output 

15000 Mu. V. 
Signal 3 205 4 220 8 15.2 o 

No Signal 3 198 4 207 8 14.5 o 
At min. volume 

At min. volume 

21-S-.34d to 21- S- 369G incl. 
21-S-348U to 21-S-369GU incl. VOLTAGE CHART 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Notes on 
Measurements 

V109B 12AU7 
Horiz. Sync 15000 Mu. V. 
Separator Signal 6 260 8 160 7 122 

No Signal 6 253 8 105 7 94.5 

V1I0A 6X8 
Video 
Amplifier 

15000 Mu. V. 
Signal 120 8 147 6 

AGC control set for 
7 - 1.85 normal operation 

No Signal 95 8 138 6 1.35 
AGC control set for 

7 -.6 normal operation 

V110B 6X8 
Vert. Sync 
Separator 

VIllA 12AU7 
Video 
Output 

15000 Mu. V. 
Signal 

No Signal 

15000 Mu. V. 
Signal 

No Signal 

3 79 

3 46.5 

6 

6 

.90 

1.35 

2 -26.8 

2 -2.1 

6 231 

6 225 

8 13 

8 12.5 

7 

7 

o 
o 

VII1B 12AU7 
AGC 
Amplifier 

15000 Mu. V. 
Signal 

iJo Signal 

-55 

0.3 

3 135 

3 132 

2 125 

2 68 

VI12A 6SN7GT 
Sync 15000 Mu. V. 
Output Signal 

No Signal 

83 

84 

3 

3 

o 
o 

2 -3.28 

2 - 1.3 

V112B 6SN7GT 
Vertical 
Oscillator 
& Discharge 

15000 Mu. V. 
Signai 1 80 

Depends on setting 
8 0 7 -63.5 of vert. 'nold control 

No Signal 6 182 o 7 -so 
Voltages shown 
are synced pi: 
ádjustment 

V113 6K6GT 
Vertical 
Output 

15000 Mu. V. 
Signal 3 253 4 262 8 o -28.8 

No Signal 3 245 4 253 8 o -27.5 

V114 6SN7GT 
Horizontal 
Osc. Control 

15000 Mu. V. 
Signal 2 175 3 -3.5 -21 

No Signal 2 170 3 -5.5 -17.5 

6SN7GT 
Horizontal 
Oscillator 

15000 Mu. V. 
Signal 5 183 6 o 4 -67 

No Signal 179 6 o 4 -65 

V115 6BQ6GT 
Horizontal 
Output 

15000 Mu. V. 
Signal Cap 4 193 8 22 -14 

*High Voltage 
Pulse Present 

No Signal Cap 4 185 8 20.5 -13.5 
*High Voltage 
Pulse Present 

V106 6CF6 
1st Pix. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 218 6 240 2 132 -8.2 

No Signal 5 95.5 6 105 2 1.18 *<0.1 

*Unreliable 
measuring point. 
Make measure-
ment at T104-B. 

V107 6CF6 
2nd Pix. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 222 6 243 2 <0.1 -8.45 

No Signal 5 95.5 6 105 2 0.53 <0.1 

V108 6CB6 
3rd Pix. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 138 6 150 2 2.3 o 

No Signal 130 6 143 2 2.2 <0.1 

V109A 12AU7 
Picture 
2nd Det. 

15000 Mu. V. 
Signal -25.8 3 o 2 -1.85 

No Signal -14 3 o 2 -.6 

V116 
1B3GT 
8016 

H. V. 
Rectifier 

15000 Mu. V. 
Signal Cap 2 & 7 18,700 

*High Voltage 
Pulse Present 

No Signal Cap 2 & 7 18,350 
*High Voltage 
Pulse Present 

V117 6AX4GT Damper 
15000 Mu. V. 

Signal 5 261 3 
*High Voltage 
Pulse Present 

No Signal 5 253 3 
*High Voltage 
Pulse Present 

V118 *21AP4, 

21EP4A 
or 

21ZP4A 

Kinescope 
15000 Mu. V. 

Signal Cap 18,700 10 428 11 44.5 2 o 
At average 
Brightness 

No Signal Cap 18,350 10 425 11 39.5 2 o 
At average 
Brightness 

V119 
  V120 

5U4G Rectifiers 
5Y3GT 

15000 Mu. V. 
Signal 4 & 6 2 & 8 277 

*Refer to 
Page 2. 

No Signal 4 & 6 - 2 & 8 271 
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CHASSIS KCS83, 3A, 3C, 3D, 3PC, 3PD, 3PK, 3PL, 3PM 
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PRODUCTION CHANGES IN KCS83 SERIES CHASSIS 

The schematics are shown in the latest condition. The note 
below tells how early receivers differed from the schematics 
shown above and on pages 24 and 26. 

In early production receivers I-F transformers 1106, 1107 
and T108 were individual and were connected as shown 
below.. 

(See page 23 for additional changes.) 
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The schematic is shown in the latest 
condition at the time of printing. 

All resistance value in ohms. K = 1000. 

All capacitance values less than 1 in 
MF and above 1 in MMF unless otherwise 

noted. 

Direction of arrows at controls indicates 
clockwise rotation. 

P162. Li 
Pot vino 

EE . 159007 - 0 

v119 VISO 

5U4-G 5Y3-GT 
T113 

RECT RECT 502 r - -1 
neo . I 

4 0 . 1 

neo: 1 
MIL« 

3102.r 
REAR 
VIEW 

V. 29,C. 
REO 

yet. sv 
eui.Yet. SA ./ 

+2713. Bw  
Y 

9.84 

IILK 

Pre 
GOK., 

6103 
1117 4, Sue Mc W INIERLOC 

C118 A C117•  412à +270 V. k8014F. Ioo ii Sue" 



CIRCUIT SCHEMATIC DIAGRAM KCS83PC (KCS83, KCS83C, KCS83PJ) 
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PRODUCTION CHANGES IN KCS83 SERIES CHASSIS 

The schematics are shown in the latest condition. The notes below tell 
how early receivers differed from the schematics shown above and on 
pages 20 and 26. 

In 1 orne receivers C7, in KRK29 and KRK29A tuners, was 0.8-3 mmf. 

In some receivers dl, in KRK29 and KRK29A tuners, was 1-4 mmf. 

In some receivers C20, at Pin 8 of V2, was 1000 mmf. in KRK29 and 

KRK29A tuners. 

In some receivers a 3.3 mmf. capacitor, C32, was connected on SIB 
rear, in KRK29 and KRK29A tuners. 

In some receivers C36 on SIB, in KRK29 and KRK29A tuners, was 
omitted. 

In some receivers C37 on S1A, in KRK29 and KRK29A tuners, was 
omitted. 

In some receivers C38 on SIE front, in KRK29 and KRK29A tuners, was 
omitted. 

In some receivers C162, at pins of V11213, was .047 mid. 

In some receivers C198, . 001 mfd., at pin 8 of VIO9B, was omitted. 

In some receivers R9 was connected to terminal 2 of SIB rear in KRK29 
and KRK29A tuners. 

In some receivers a 39 ohm resistor R-18, was connected on SIC front 
from L27 to L28 in KRK29 and KRK29A tuners. 

In some receivers RI58, at pin 6 of VIO9B, was 6800 ohms. 

In some receivers R185, at terminal 1 of the vertical linearity control 
RI83, was 470,000 ohms. 

In some receivers R187, at pin 11 of the Kinescope, was 270,000 ohms. 

In some receivers T106, T107 and T108 were individual transformers 
(see page 19). 

In some receivers pin 6 of VI10A was connected to the junction of R162 
and C152. 
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CIRCUIT SCHEMATIC DIAGRAM KCS83PD (KCS83A, KCS83D, KCS83PM) 
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PRODUCTION CHANGES IN KCS83 SERIES CHASSIS 

The schematics are shown in the latest condition. The notes 
on pages 19 and 23 tell how early receivers differed from the 
schematic shown above. 
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REPLACEMENT PARTS 
ALIGNMENT DATA 

STOCK 

No. DESCRIPTION 

STOCK 

No. DESCRIPTION 

TO ANTENNA 
TERMINALS 

'T I 
V 2 0 
AXIS 

ANTENNA 03C ili 
0 

/ TUNER UNIT ASSEMBLY TUNER UNIT ASSEMBLIES 

SAATCHINi 
TRANS. 

MIXER 

4M. 

FINE TUNING KRK22C KRK29 

76539 Board-Antenna matching transformer terminal 

VI T L. T-  

eli:=LcoNiokoa. 
77850 Bracket-Side bracket for mounting coil and 

board less coils and capacitors 
ODCITA 0 

[ 

stators 
RF AMP 

MIXER 
CHANNEL 
3ELECTINS Capacitor-Adjustable, mica: 

78235 

78233 

Board-Terminal board, 5 contact and ground 

Bracket--'de bracket for mounting coil and 
TRANS. SWITCH 77616 4-40 mmf. ( C19) stators 

Capacitor-Adjustable, steatite: 77853 C apacitor--C eramic, varia ble, for fine tuning 

77151 0.8-3.0 mmf. ( C3, C7) 
(C27) 

ary...mcn 
cakai.c 

76532 1-4 mmf. ( C15, C20) 

Capacitor-Ceramic- 
77616 

capacitor-plunger type 
Capacitor-Adjustable, mica: 

4-40 mmf. ( C33) 
77853 variable for fine tuning-plunger type ( C2) 

77084 

77293 

1000 mmf., feed-thru ( C11, C21, C22) 

Capacitor-Fixed, ceramic, High " K " disc: 

470 500 DC ( C29, 

77151 

77913 

C apacitor-Adjusta ble, steatit e: 

0.8-3.0 mmf. ( C11, C21, C25) 
0.8-3.0 mmf. ( C22) 

RATIO DET. SOUND IF 
TRANS. TRANS. T 06 T 107 T 106 

44.5MC 45.5 MC 43.011C TX/4 L116 77252 

mmf., + 100%, -0%, volts 

C31, C32) 

1000 mmf., + 100%, -0%, 500 volts DC ( C8, 

76532 

77084 

1-4 mmf. ( C7) 

Capacitor-Ceramic: 

Feed-thru, 1000 mmf. ( C5, C15, C17, C18, C19) 

TICIZ 

e e iTeA(eo 
IF 

101 
0 

47.25MC 
ii 

SC IN I4I 4CFG. 6g . 0 ® exi, 
MI . FOI ZIP 31/ Pix MI FIX 

iF DUE I IF IF IX IF IL .8 

TV- PHONO 
TONE SWITCH 

/ 

73960 

C16, C17) r 

10,000 mmf., + 100%, -0%, 500 volts DC ( C28) 

Capacitor-Fixed, ceramic, insulated, High " K " 77865 

Capacitor-Fixed, ceramic, non-insulated, Temp. 

coef. = 0: 
10 mmf., + 1 mmf., 500 volts ( C26, C37) 4.614C .5m YIP VS PIX Ill PIX MI PIX If s to. il 8 

-t 
,--1 

)3  

" K " 
6 sr IF IF GRID 

V103 Lum TRANS. TRANS. TRANS. TRAP 16à 
GALS II 
RATIO 
OCT. 0 

C 117 - 
4.6 MC TRAP NOTE I 8 

HOLD 

 / 

75199 

disc: 

270 mmf., -± -20%, 500 volts DC ( C18) 

Capacitor-Fixed, ceramic, non-insulated, Temp. 

coef. - 0 

+1.0 

77293 

77252 

Capacitor-Fixed, ceramic, High disc: 
470 mmf., + 100%, -0%, 500 volts ( C29, C34, 

C35) 
1000 mmf., + 100%, -0%, 500 volts ( C8, C9, 

C11S NOT INCLUDED IN oleo ' I a 77865 10 mmf., mmf., 500 volts DC (C1) C14) 

MODELS al-S-348 1 
110 (UnDX00) -- 

&XS r" 
NOTE , I 

VERT. 
MOLD 

/ 
33098 

Capacitor-Fixed, ceramic, non-insulated, Temp. 

coef. - 750 

10 +1.0 500 DC ( C4) 

73960 10,000 mmf., + 100%, -0%, 500 volts ( C28) 
Capacitor-Fixed, ceramic, insulated, High " K " : 

a OMITTED IN LATER PRODUCTION IS I7E I i mmf., mmf., volts 75437 100 mmf., 4- 20%, 500 volts ( C36) 
RECEIVERS - SEE BOTTOM I 

Capacitor-Mica trimmer- 78276 150 +10%, 500 (C12) 
C154 CHASSIS ADJUSTMENTS 

.- 

a PO , W, 111111• I 

VERT. 
N. 76527 

77854 

7/2U6 

55-80 mmf. ( C10) 

Clip-Mounting clip for fine tuning core 

Loll-Filament choke coil (L52) 

75199 

mmf., volts 

270 mmf., +20%, 500 volts ( C6, CIO, C13)  

Capacitor-Fixed, ceramic, non-insulated, Temp. 

coet. =_ (): 
79067 Coil-Heater choke coil (L50, L51) 93056 -±- 0.5 500 (C2) 5 mmf., mmf., volts 

Figure 28-Top Chassis Adjustments (KRK29 Tuner Shown) 

76562 

78466 

77860 

77859 

76460 

77852 

78803 

Coil-R.F. amplifier coupling coil (L47) 
Coil-R.F. choke coil ( L48) 

Connector-Grounding strap connector 

Connector- RF grid switch return connector 

(L49) 

Contact-Test point contact 

Core-Adjustable core for fine tuning capacitor 

Detent-Detent mechanism with steel shaft 

54207 

70935 

76739 

78247 

78603 

18 mmf., + 10%, 500 volts ( C1) 

27 mmf., -L- 10%, 500 volts ( C3) 

33 mmf., + 10%, 500 volts ( C4) 

Capacitor--Fixed, ceramic, non-insulated, Temp. 

coef. = - 750: 

10 mmf., + 10%, 500 volts ( C24) 

Capacitor-Fixed, ceramic, Temp coef.-N1400: 
82 mmf., + 10%, 500 volts ( C20) 

77861 Guide-Bakelite guide for fine tuning lever Capacitor-Fixed, headed-lead: 

78270 Lever-Fine tuning lever 71504 0.68 mmf., + 20%, 500 volts ( C23) 

FINE TUNINGResistor-Fixed, composition: 71502 2.2 mmf., :± 20%, 500 volts (C31, C39) 
CONTROL 503112 

504147 

120 ohms, + 10%. V2 watt ( R11) 
470 +20%, 1/2 (R14) 

71503 3.3 mmf., -1720%, 500 volts ( C38) 

TO ANTENNA 
TERMINALS 504268 

ohms, watt 

6800 ohms, -±-20%, 1/2 watt ( R12) 78397 

Capacitor-Mica trimmer: 

80-150 mmf. ( CI6) 

CHANNEL re 523312 12,000 ohms, -±- 10%, 2 watts ( R2) 77854 Clip-Fine tuning clip for fine tuning core 
SELECTOR 
SNATCH 523315 

504410 

15,000 ohms, -2:10%, 2 watts ( 113) 

100,000 ohms, -± -20%, 1/2  watt ( R1, R 1 3) 

73591 

73874 

Coil-Antenna matching coil ( Part of Tl) 

Coil-Channel # 6 mixer coil ( L48) 

503510 1.0 megohm, -±- 10%, V2 watt (119, R10) 73458 Coil-Channel #'6 (L14) 

NOTE : 
NOT INCLUDED IN 
MODELS SI-S-340 (Le (G) (GO 

SPEAKER 
c...six 

e----,---- ---r - 

14343 

77849 

78232 

78236 

Retainer-Fine tuning shaft retainer ring 

Retainer-Retainer for fine tuning spring 

Shaft-Fine tuning shaft and cam 

Shield-Front shield 

73460 

78401 

77915 

77919 

r.f, grid coil 

Coil-Channel #6 r.f. plate coil (L32) 
Coil-Channel # 6 antenna coil ( L61) 

Coil-Channel # 13 oscillator coil (L49) 
Coil#13 (L36) 

76534 

77851 

Shield-Tube shield 

Shield-" U " shape shield for underside of unit 

77921 

77206 

-Channel mixer coil 
Coil-Channel # 13 r.f. plate coil ( 1,20) 
Coil-Filament choke coil ( L33) 

SOUND RATIO 
LI la T 104 TIOT 7106 II MT. 

Ill PIX 1.. PIS teill PIX SW PEO TRANI. TRANS. 
IF 6RID TRAP IF TRANS. IF TRANS IF TRANS 

76336 

77856 

Socket-Tube socket, 9 pin miniature, saddle 

mounted 

Spring-Fine tuning core spring 

76763 

78271 

Coil-Heater choke coil (L34, L35) 
Coil-I.F, input coil complete with adjustable 

core ( L9) 

TV. PHONO 
TONE 
SWITCH 

\ 

V104 al \no to yea 
'CM 
117 0 Ggea 0 6216 0 Pie» 6.:':76 
Pa Fix PIX IXT & I:Pr 

1. (le 1 

v 
6 e 
SIep 

TIOS 
0 

78241 

78800 

Spring-formed for stabilizing fine tuning lever 

Stator-Mixer stator complete with rotor, coils, 

78583 

78584 

Coil-Mixer I.F. Coil ( L43) 

Coil-R.F. plate I.F. coil ( L27) 

L---. 3 lot TQ IF ir 
4.5 isc 4.5 me. capacitors and resistors ( S2, C6, C9, C13, I.12, 76562 Coil- HF. amplifier coupling coil ( L7) 

HORIZ 
HOLD -, 

ILI PIX 
IF IIRID TRANS. 1.104 

r-   - 1 (e.2, 

NOTE , 1 4 ) : 0 .) 0 ; ' RATIO 
REPLACES ..... OCT. 

4e c c In 
77911 

L13, L14, L15, L16, L17, L18, L19, L20, L21, L43, 

L44, R5, 116, R7) 

Stator-Oscillator stator complete with rotor, coils 

and trimmer ( S1, C5, LI, 1.2, L3, L4, L5, L6, L7, 

76537 

76538 

Coil-Shunt coil complete with adjustable core 

(L3) 

Coil-Shunt coil complete with adjustable core 

(L2) 

I ( .....15.3.,_•_... -=,r**..,1 
Rase MreaLoganent T106 - ...».- L8, L9, 1.10, L11, 1.42) 77860 Connector-Grounding strap connector 

VERT. 
NOLD• 

\ 

= 
Pm IF TRANS 43.0 MC 45.5 MC 44.3 MC VI' C Ill 
IN LATER RES 
PRODUCTION i LT PIX 2» PIX 3s1 PIX VIDEO 
RECEIVERS AMP a 

78801 Stator-R.F, plate stator complete with rotor, 

coils, capacitors and resisto (S3, C14, L22, rs 

77859 

78237 

Connector- RF grid switch return connector ( L8) 
Connector-Single contact female connector for 

. < 
RITZ IF TRANS IF TRANS IF TRANS VERT. L23, L24, L25, L26, L27, L28, L29, L30, L31, L45, UHF connection ( J2) 

VERT. 
Leammy 

--  

_. 

 CI 24 

si., 

' '  

e 
78802 

L46, R8) 

Stator- RF grid stator complete with rotor and 

coils ( S4, L32, L33, L34, L35, L36, L37, L38, L39, 

L40, L41) 

38853 

76460 

77852 

Connector-4 contact female connector-part of 

antenna matching transformer ( J1) 

Contact-Test point contact 

Core-Adjustable core for fine tuning capacitor 

Figure 29- Bottom Chassis Adjustments (KRK29 Tuner Shown) 

78396 

78399 

Transformer-Antenna matching transformer 

complete ( T2, C24, C25, C26, C27, J), 1,53, L54, 

1.55, 1.56, L57) 

Transformer-Converter transformer ( T1) 

76543 

77918 

77914 

Core-Adjusting core for F.M. trap 

Core 1/2 -20 x 1/2 " adjusting core for L14, L32, L48 

Core-# 8-32 x 27/64 - adjustable core for 1.20, 

L30, L49 

John Y. Rider CHASSIS KCS83, 3A, 3C, 3D, 3PC, 3PD, 3PJ, 3PK, 3PL, 3PM 



CHASSIS KCS83, 3A, 3C, 3D, 3PC, 3PD, 3PK, 3PM 

REPLACEMENT PARTS (Continued) 

- 
4 

1 

I 
C 
r 
4 
I 

C 
( 

; 

( 

e 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION STOCK 

No. DESCRIPTION 
STOCK 
No. DESCRIPTION 

78582 
78231 
77917 
77912 
78581 

77861 
78270 
76728 
78234 

503033 
503112 
503147 
503210 
503233 
503268 
523312 
523315 
503410 

503510 
14343 
77849 
76549 

75176 
76547 

78232 
78236 
76534 
77851 
76336 

77856 
78241 
78277 

78272 

77911 

78398 

78274 

76740 

78396 

78399 
76540 

78466 
76542 
76541 
75190 

76539 

78467 
78233 

78430 
78417 

77616 

77151 
77913 

Core-# 10-32 x 1/2 " adjusting core for L27, L43 
Detent-Detent mechanism and fibre shaft 
Form-Channel #6 coil form complete with core 
Form-Channel # 13 coil form complete with core 
Form-Coil form complete with adjustable core 

for I.F. coils L27, L43 
Guide-Bakelite guide for fine tuning lever 
Lever-Fine tuning lever 
Nut-Speednut for capacitors 76532, 77151 
Plate-Mounting plate for shafts ( front) 
Resistor-Fixed, composition 

33 ohms, -± 10%. Vz watt ( R19) 
120 ohms, -± 10%, 1/2 watt ( R2) 
470 ohms, -± 10%, '/2 watt ( R14) 
1000 ohms, -±- 10%, 1/2 watt ( R6, R20) 
3300 ohms, ±- 10%, 1/2 watt ( R9) 
6800 ohms, -±- 10%, '/2 watt ( R1) 
12,000 ohms, -± 10%, 2 watts ( R13) 
15,000 ohms, -± 10%, 2 watts ( R7) 
100,000 ohms, + 10%, '/2 watt ( R3, RIO, R11, 
R12) 

1 megohm, -±- 10%, '/z watt ( R4, R5) 
Retainer-Fine tuning shaft retainer ring 
Retainer-Retainer for fine tuning spring 
Screw-#4-40 x 3/8" adjusting screw for L50. L51, 

L52, L53 
Screw-# 4-40 x 7/16- adjusting screw for L54 
Screw-# 4-40 x 1/4 " adjusting screw for L55, L56, 

L57, L58, L59, L60 
Shaft-Fine tuning shaft and cam 
Shield-Front shield 
Shield-Tube shield 
Shield-"U" shape shield for under-side of unit 
Socket-Tube socket, 9 pin, miniature saddle- 
mounted 

Spring-Fine tuning spring 
Spring-Formed spring for fine tuning lever 
Stator-Input selector switching stator complete 

with rotor and capacitor ( S4, C10) 
Stator-Mixer stator complete with rotor ( S2, C13, 

C23, C32, C36, L36, L37, L38, L39, L40, L41, L42, 
L43, L44, L45, L46, L47, L48, R9, RIO, R11, R19) 

Stator-Oscillator coil and stator complete with 
rotor, coils and trimmer ( Si, C22, C37, L49, L50, 
L51, L52, L53, L54, L55, L56, L57, L58, L59, L60) 

Stator- RF grid stator complete with rotor and 
coils ( S5, C38, LID, L11, L12, L13, L14, L15, L16, 
L17, L18) 

Stator- RF plate stator complete with rotor, coils, 
capacitors and resistors ( S3, C12, C31, C39, 
L20, L21, L22, L23, L24, L25, L26, L27, L28, L29, 
L30, L31, L32, R6) 

Stud-# 6-32 x 1" adjusting stud for capacitor 
77913 

Transformer-Antenna matching transformer 
complete ( Ti) 

Tiansformer-Converter transformer ( T2, R8) 
Trap-FM trap complete with adjustable core 

(L5) 
Trap-IF trap 
Trap-IF trap ( 41.25 mc) complete with core ( Li) 
Trap-IF trap ( 45.75 mc) complete with core ( L4) 
Washer-Insulating washer ( neoprene) for ca- 

pacitor 

TUNER UNIT ASSEMBLIES 
KRK29A 

Board-Antenna matching transformer terminal 
board less coils and capacitors 

Board-Terminal board-6 contact 
Bracket-Side bracket for mounting coil and 

stators 
Cam-Actuating cam for antenna slide switch 
Cam-Fine tuning cam for VHF 
Capacitor-Adjustable, mica: 

4-40 mmf. ( C33) 
Capacitor-Adjustable, steatite: 

0.8-3.0 mmf. ( C11, C21, C25) 
0.8-3.0 mmf. ( C22) . 

76532 

77853 

77084 

77293 

77252 

73960 

75437 
78276 
75199 

93056 
77865 
54207 
70935 
76739 

78247 

78603 

71504 
71502 
71503 
77854 
73591 
78401 
73874 
73460 
77919 
77915 

77921 
78224 
77206 
76763 
78271 

76562 
76537 

76538 

39153 
38853 

77860 
77859 
78237 

76460 
77852 

76543 
77918 
77914 

78231 
77917 
77912 
77861 
78431 
78270 
76728 
78421 
78234 
78423 
78420 

503015 
503039 
503112 
503147 

1-4 mmf. ( C7) 
Capacitor-Ceramic: 

Variable, for fine tuning capacitor-plunger 
type ( C27) 

Feed-thru, 1000 mmf. ( C5, C15, C17, C18, C19) 
Capacitor-Fixed, ceramic, High "K" disc: 

470 mmf., + 100%, - 0%, 500 volts ( C29, C34, 
C35, C51) 

1000 mmf., + 100%, -0%, 500 volts ( C8, C9, 
C14, C20) 

10,000 mmf., + 100%, -0%, 500 volts ( C28) 
Capacitor-Fixed, ceramic, insulated, High "K": 

100 mmf., -±- 20%, 500 volts ( C36) 
150 mmf., :t10%, 500 volts ( C12) 
270 mmf., -±- 20%, 500 volts ( C6, C10, C13) 

Capacitor-Fixed, ceramic, noninsulated, Temp. 
coef. = 0: 

5 mmf., -±- 0.5 mmf., 500 volts ( C2) 
10 mmf., -.± 1 mmf., 500 volts ( C26, C37) 
18 mmf., -__fz10%, 500 volts ( Cl) 
27 mmf., d-r.10%, 500 volts ( C3) 
33 mmf., -±: 10%, 500 volts ( C4) 

Capacitor-Fixed, ceramic, non-insulated, Temp. 
coef. = - 750: 

10 mmf., :1:10%, 500 volts ( C24) 
Capacitor-Fixed, ceramic, Temp. coef.-N1400 

82 mmf., -±- 10%, 500 volts ( C20) 
Capacitor-Fixed, headed-lead: 

0.68 mmf., -±- 20%, 500 volts ( C23) 
2.2 mmf., -±20%, 500 volts ( C31) 
3.3 mmf., :L20%, 500 volts ( C32) 

Clip-Fine tuning clip for fine tuning core 
Coil-Antenna matching coil ( Part of Ti) 
Coil-Channel #6 antenna coil ( L61) 
Coil-Channel #6 mixer coil ( L48) 
Coil-Channel #6 r.f. plate coil ( L32) 
Coil-Channel # 13 mixer coil ( L36) 
Coil--Channel # 13 oscillator coil ( L49) 

Coil-Channel # 13 r.f. plate coil (L20) Coil-Choke coil (.47 muh) ( L27) 

Coil- Filament choke coil (L33) 
Coil-Heater choke coil (L34, L35) 
Coil-IF. input coil complete with adjustable 

core (L9) 
Coil- HF. amplifier coupling coil ( L7) 

Coil-Shunt coil complete with adjustable core 
(L3) Coil-Shunt coil complete with adjustable core 

(L2) 
Connector-4 contact male connector (P51) 
Connector-4 contact female connector-part of antenna matching transformer ( J1) 
Connector-Grounding strap connector 
Connector- RF grid switch return connector ( L8) 
Connector-Single contact female connector for 
UHF connector ( J2) 

Contact-Test point contact 
Core-Adjustable core for fine tuning capacitor 
Core-Adjusting core for FM trap 
Core-V4-20 x 1/2 - adjusting core for L32, L48 
Core 8-32 x 27/64" adjustable core for L20, L36, 

L49 
Detent-Detent mechanism and fibre shaft 
Form-Channel #6 coil form complete with core 
Form-Channel # 13 coil form complete with core 
Guide-Bakelite guide for fine tuning lever 
Insulator-Insulator for antenna slide switch 
Lever--Fine tuning lever 
Nut-Speednut for capacitors 76532, 77151 
Pin-Clutch mechanism operating pin 
Plate-Mounting plate for shafts ( front) 
Pulley-UHF channel marker escutcheon pulley 
Pulley UHF tuner drive pulley 
Resistor-Fixed, composition 

15 ohms, -±- 10%, 1/2 watt ( R19) 
39 ohms, -±- 10%, 1/2 watt ( R18) 
120 ohms, ±- 10%, 1/2 watt ( R2) 
470 ohms, + 10%, '/2 watt ( R14, R54) 

503210 
503233 
503268 
523312 
523315 
523322 
523327 
503410 

503510 
14343 
77849 
78419 

76547 

76549 

75176 
78418 

78236 
76534 
77851 
76336 

78427 

77856 
78241 
78422 
78428 

78277 

78272 

77911 

78398 

78274 

76740 

78429 
78396 

78399 
76540 

78466 
76542 

76541 

78426 
75190 

78424 
78425 

76522 

76961 

78259 

77084 

1000 ohms, -±- 10%, 1/2 watt ( R6, R20) 
3300 ohms, -± 10%, 1/2 watt ( R9) 
6800 ohms, -±- 10%, 1/2 watt ( R1) 
12,000 ohms, -±- 10%, 2 watts ( R13) 
15,000 ohms, -± 10%, 2 watts ( R7) 
22,000 ohms, ± 10%, 2 watts ( R52) 
27,000 ohms, -±- 10%, 2 watts ( R53) 
100,000 ohms, + 10%, lh watt ( R3, R10, R11, 
R12) 

1 megohm, -± 10%, 1/2 watt ( R4, RS) 
Retainer-Fine tuning shaft retainer ring 
Retainer--Retainer for fine tuning spring 
Ring-Retaining ring for LHF channel marker 

escutcheon pulley 
Screw-# 4-40 x 1/4 " adjusting screw for L55, L56, 

L57, L58, L59, L60 
Screw-# 4-40 x 3/8" adjusting screw for L50. L51, 

L52, L53 
Screw-#4-40 x 7/16" adjusting screw for L54 
Shaft-VHF channel selector knob shaft and 

clutch disc 
Shield-Front shield 
Shield-Tube shield 
Shield-"U" shape shield for underside of unit 
Socket-Tube socket, 9 pin, miniature saddle- 
mounted 

Spring-Clutch mechanism operating pin coil 
spring 

Spring-Fine tuning spring 
Spring-Formed spring for fine tuning lever 
Spring-Formed spring for actuating clutch disc 
Spring-UHF channel marker escutcheon pulley 

coil spring 
Stator-Input selector switching stator complete 

with rotor and capacitor ( S4, C10) 
Stator-Mixer stator complete with rotor ( S2. C13, 

C23, C36, L36, L37, L38, L39, L40, L41, L42, L43, 
L44, L45, L46, L47, L48, R9, R10, R11, RIS) 

Stator-Oscillator coil and stator complete with 
rotor, coils and trimmer ( Si, C22, C37, L49, L50, 
L51, L52, L53, L54, L55, L56, L57, L58, L59, L60) 

Stator- RF grid stator complete with rotor and 
coils ( S5, Lb, L11, L12, L13, L14, L15, L16, L17, 
L18) 

Stator-RF plate stator complete with rotor, coils, 
capacitors and resistors ( S3, C12, C31, L20, L21, 
L22, L23, L24, L25, L26, L27, L28, L29, L30, L31, 
L32, R6, R18) 

Stud-# 6-32 x 1- adjusting stud for capacitor 
77913 

Switch-Antenna slide switch ( S51) 
Transformer-Antenna matching transformer 

complete ( Ti) 
Transformer-Converter transformer ( T2, R8) 
Trap-FM trap complete with adjustable core 

(L5) 
Trap-1.F. trap ( L6) 
Trap-I.F. trap ( 41.25 mc) complete with core 

(Li) 
Trap-IF. trap ( 45.75 mc) complete with core 

(L4) 
Washer-"C" washer for clutch mechanism 
Washer-Insulating washer (neoprene) for ca- 

pacitor 
Washer-Retaining washer for knob shaft spring 
Washer-Spring washer for clutch mechanism 

TUNER UNIT ASSEMBLIES 
KRK27 

Bracket-Vertical bracket for oscillator tube 
shield 

Spring-Retaining spring for oscillator tube 
shield and vertical bracket 

Capacitor-Adjustable, steatite: 
0.6-1.4 mmf. complete with adjustable core ( C7, 

C8) 
Capacitor-Fixed, ceramic: 

1000 mmf., feed-thru ( C2, C10, CI I, C12) 

78262 
78261 
70596 

78263 

78137 
78260 
71502 
78257 

78258 
78264 
72618 
78267 
77279 
78269 

78255 

78256 
77489 

503110 
503215 
503222 
503268 
78252 
78253 
78254 
76967 
77274 

78265 
78266 
78268 

78402 

78220 

78225 
76488 

77293 

77672 

78623 
73960 

76991 

33098 
33380 
39044 
39042 
71922 
47617 

76475 
76474 

Capacitor-Fixed, ceramic, non-insulated, Temp. 
coef. = 0: 

7 mmf., + 0.5 mmf., 500 volts DC ( C6) 
22 mmf., + 5%, 500 volts DC ( C5) 
33 mmf., + 5%, 500 volts DC ( C9) 

Capacitor-Fixed, ceramic, non-insulated, Temp. 
coef. = - 750: 

0.75 mmf. -± 0.25 mmf., 500 volts DC ( C13) 
Capacitor-Fixed, headed-lead: 

0.51 mmf., + 10%, 500 volts DC ( C3) 
0.62 mmf., + 10%, 500 volts DC ( C4) 
2.2 mmf., + 10%, 500 volts DC ( C14) 

Capacitor-Variable tuning capacitor ( CIA, CIE, 
C1C, CID, C15, C16, Li, L2) 

Coil-I.F, coil complete with adjustable core ( L7) 
Coil-Peaking coil ( L3, RI) 
Coil-Peaking coil ( 20 muh) ( L4) 
Coil- RF choke coil ( 0.15 muh) ( LID, L11) 
Coil- RF choke coil ( 0.33 muh) ( L8, L9) 
Connector-Single contact male connector for 

I.F. output cable 
Connector-2 contact female connector for UHF 

antenna ( 11) 
Holder-Crystal holder 
Rectifier-Crystal rectifier IN82 ( CR1) 
Resistor-Fixed, composition: 

100 ohms, + 10%, 1/2 watt ( R2) 
1500 ohms, + 10%, 1/2 watt ( R3) 
2200 ohms, ± 10%, 1/2 watt ( R5) 
6800 ohms, -±- 10%, 1/2 watt ( R4) 

Shield-Oscillator shield 
Shield-RF shield 
Shield-Shield for crystal rectifier 
Shield-Tube shield 
Socket-Tube socket, miniature, 7 pin, ceramic, 

saddle-mounted 
Strip-Inductance strip ( L5) 
Strip-Inductance strip and plate ( L6) 
Transformer-Antenna input transformer ( T1) 

CHASSIS ASSEMBLIES 
KCS83 ( VHF-KRK29) , 

KCS83A ( VHF/UHF-KRK29A/27),  
KCS83C ( VHF-KRK29), KCS83D ( VHF-IF 

KCS83PC ( VHF-KRK29),  
KCS83PD ( UHF/VHF-KRK29A/27),  

KCS83PJ ( VHF-KRK29), KCS83PK ( VHF-KRK22C),  
KCS83PL ( VHF-KRK22C),  

KCS83PM ( UHF/VHF-KRK29A/27) 
Board-Antenna terminal board for KCS83A,  
KCS83D, KCS83PD, KCS83PM 

Capacitor-Adjustable, mica:  
5-70 mmf. ( C122) 

Capacitor-Fixed, ceramic: 
82 mmf., + 10%, 3500 volts ( C144) 
500 mmf., 25,000 volts for KCS83, KCS83A only 

Capacitor-Fixed, ceramic, High "K" disc: 
470 mmf., +20%, 500 volts ( C127, C129) 
470 mmf., -4-100%, -0% ' 500 volts ( C120, C125, 
C126, C128, C132, C194, C195, C196, C197) 
Dual 470 mmf., + 100%, -0%, 500 volts  
(C130A, C130B) 
1000 minf., +20%, 500 volts ( C131) 
10,000 ii.nif., + 100%, -0%, 500 volts ( C104, 
C105, CI33) 
Dual 10 U00 mmf., + 100%, -0%, 500 volts 
(C101A, C10113) 

Capacitlr-Fixed, ceramic, non-insulated, Temp. 
coef. =_ - 750: 

10 roz.l., J:1 mmf., 500 volts ( C134) 
12 mmf., + 10%, 500 volts ( C175) 
15 mat., + 5%, 500 volts ( C123) 
47 mmf., -±- 5%, 500 volts ( C137) 
180 mmf., -J:10%, 500 volts ( C152) 
270 mmf., -±- 10%, 500 volts ( C114)-except 

KCS83PJ, KCS83PL, KCS83PM 
Capacitor-Fixed, mica: 

68 mmf., + 5%, 1000 volts ( C176) 
82 mini., -.1-5%, 1000 volts ( C153) 

------
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STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

39636 
75248 
76579 
39640 
76476 
39644 

75217 

78213 

77644 

78212 

75643 

73595 
73599 
73818 
73796 
73920 
73808 
73561 
73551 
73565 
73797 
73562 
73798 
73810 
73552 
73813 
73553 
73592 
73792 
73557 
73794 
73786 
73787 

76479 
76995 
78221 
73594 
77676 
73477 
76442 

75253 
71529 
71526 
77674 
78222 
75252 
76640 
78205 

74594 

78306 

50367 

78244 

35787 

75474 

76975 
78209 

220 mmf., + 10%, 500 volts ( C155) 
220 mmf., + 10%, 1000 volts ( C143) 
270 mmf., + 10%, 1000 volts ( C148, C190) 
330 mmf., + 10%, 500 volts ( C149) 
330 mmf., +5%, 1000 volts ( C181) 
470 mmf., ±5%, 500 volts ( C107, C108) 

Capacitor-Mica trimmer: 
Dual 10-160 mmf. ( C174A, C174B) 

Capacitor-Electrolytic: 
Comprising: 1 section of 10 mid., 350 volts 

1 section of 5 mfd., 350 volts and 
1 section of 30 mid., 50 volts 

(C124A, C124B, C124C) 
Comprising: 1 section of 80 mid., 400 volts and 

1 section of 20 mid., 400 volts 
(C119A. C119B) 

Comprising: 1 section of 100 mid., 400 volts and 
1 section of 20 mid., 50 volts 

(C117A, C117B) 
Capacitor-Fixed, paper, oil impregnated: 

.001 mfd., 1000 volts ( C140, C146, C173, C198) 
C114 in KCS83PJ, KCS83PL, KCS83PM only 

.002 mid., 600 volts ( C109. C145) 

.0027 mfd., 600 volts ( C115, C139, C157, C161) 

.0027 mfd., 1600 volts ( C118) 

.0039 mid., 600 volts ( C147, C193) 

.0047 mfd., 600 volts ( C111, C170) 

.0082 mfd., 1000 volts ( C156) 

.01 mfd., 400 volts ( C113, C116) 

.01 mfd., 400 volts ( C150, C158, C169, C177) 

.01 mfd., 1000 volts ( C160) 

.015 mfd., 600 volts ( C163) 

.022 mid., 400 volts ( C179) 

.022 mid.. 600 volts ( C164, C167) 

.022 mid., 1000 volts ( C154) 

.033 mid., 400 volts ( C112, C151) 

.039 mid., 1000 volts ( C188, C189) 

.047 mid., 400 volts ( C178) 

.047 mid., 600 volts ( C138, C162, C168) 

.068 mid., 400 volts ( C166) 

.1 mid., 600 volts ( C141, C183, C186) 

.22 mfd., 400 volts ( C121) 

.27 mfd., 200 volts ( C187) 

.47 mid., 200 volts ( C110, C142, C180) 
Capacitor-Fixed, moulded paper, mineral oil 

impregnated: 
.00068 mfd., 600 volts ( C184) 
.0012 mfd., 600 volts ( C185) 
.0039 mid., 600 volts ( C159) 
.01 mfd., 600 volts ( C182) 

Choke-Filter choke ( L117) 
Coil-Filament choke coil ( L101, L112, L119) 
Coil-Horizontal linearity coil complete with ad- 

justable core ( L111) 
Coil-Peaking coil ( 120 muh) (L102) 
Coil-Peaking coil ( 120 muh) ( L108, f174) 
Coil-Peaking coil ( 250 muh) (L103) 
Coil-Peaking coil (250 muh) ( L105, f138) 
Coil-Peaking coil ( 250 muh) ( L106, f215) 
Coil-Peaking coil ( 500 muh) (L107) 
Coil-RF choke coil ( 1.5 muh) (L110) 
Coil-Width coil complete with adjustable core 

(I.109) 
Connector-2 contact male connector for power 

cord 
Connector-2 contact male connector for antenna 

cable W106 for KCS83A, KCS83D 
Connector-6 contact female connector for yoke 

leads ( J102) 
Connector-Anode connector for KCS83C, 

KCS83D 
Connector- Phono input connector (J101)-ex- 

cept KCS83PJ, KCS83PL, KCS83PM 
Connector-Single contact male connector for 
speaker leads 

Control-AGC control ( R154) 
Control-Brightness control ( R145)-except 
KCS83PJ, KCS83PL, KCS83PM 

79088 

78206 
77639 
78208 

78210 
78207 
72953 

72953 

78199 
78214 
78406 
76459 

78218 
78215 

78226 

78743 

78404 

78405 

76382 
76639 

77670 
77671 

502033 
503047 
502068 
503082 
503112 
502118 
503118 
503147 
513156 
503182 

503210 

513210 
503215 

523218 
30733 
503233 
502239 
503239 
503247 
503256 
523268 
512275 
503282 
502310 
503310 
523310 
503312 
503315 
502318 
503318 

523318 
502322 
503322 
502333 
503339 
502343 
503347 
512347 
513347 

Control-Brightness control-for KCS83PJ, 
KCS83PL, KCS83PM 

Control-Height control ( R173) 
Control-Horizontal hold control ( R196) 
Control-Picture control, volume control and 
power switch ( R112A, R112B, S102) 

Control-Vertical hold control ( R172) 
Control-Vertical linearity control ( R183) 
Cord-Tuner drive cord ( approx. 25" overall) 

for KCS83A, KCS83D 
Cord-UHF channel marker escutcheon drive 

cord ( approx. 16" overall) for KCS83A, KCS83D 
Cover-Hi-voltage compartment cover 
Fuse-.3 amps., 250 volts ( F101) 
Gear-Tuner drive gear-for KCS83A, KCS83D 

Grommet-Rubber grommet for 2nd anode lead 
connector 

Holder-Fuse holder 
Insulator-Polystyrene insulator for hi-voltage 

socket 
Lead-Anode lead complete with eyelet for 
KCS83, KCS83A 

Printed Circuit-1.F. transformer circuit ( T106, 
T107, T108)-for KCS83PC, KCS83PD, KCS83PJ, 
KCS83PK, KCS83PL, KCS83PM 

Pulley-Tuner driven pulley (21/2" dia.) complete 
with bushing for KCS83A, KCS83D) 

Pulley-UHF channel marker escutcheon drive 
pulley for KCS83A, KCS83D 

Resistor-Fixed, wire wound: 
0.82 ohms, 1/3 watts ( R210) 
180 ohms, 2 watts (R206) 

3300 ohms, 7 watts ( R106) 
3800 ohms, 7 watts ( R121) 

Resistor-Fixed, composition: 
33 ohms, ±5%, 1/2 watt ( R128) 
47 ohms, ± 10%, 1/2 -watt ( R107, f205) 
68 ohms, ± 5%, '/2 watt ( R125) 
82 ohms, ± 10%, 1/2 watt ( R101) 
120 ohms, ± 10%, 1/2 watt ( R136) 
180 ohms, ± 5%, 1/2 watt ( R131) 
180 ohms, ± 10%, 1/2 watt ( R144) 
470 ohms, + 10%, 1/2 watt ( R133) 
560 ohms, + 10%, 1 watt ( R116) 
820 ohms, ± 10%, 1/2 watt ( R146)-for KCS83PJ, 
KCS83PL, KCS83PM only 

1000 ohms, ± 10%, 1/2 watt ( R103, R118, f123, 
R127, f129) 

1000 ohms, ± 10%, 1 watt ( R105) 
1500 ohms, ± 10%, 1/2 watt ( R146)-except 
KCS83PJ, KCS83PL, KCS83PM 

1800 ohms, ± 10%, 2 watts ( R117) 
3300 ohms, ±5%, 1/2 watt ( R166) 
3300 ohms, ± 10%, 1/2 watt ( R188) 
3900 ohms, ±5%, 1/2 watt ( R135) 
3900 ohms, ± 10%, 1/2 watt ( R198) 
4700 ohms, ± 10%, 1/2 watt ( R167) 
5600 ohms, ± 10%, 1/2 watt ( R140, f158) 
6800 ohms, ± 10%, 2 watts ( R207) 
7500 ohms, ±5%, 1 watt ( R142) 
8200 ohms, ± 10%, 1/2 watt ( R179) 
10,000 ohms, -±- 5%, 1/2 watt ( R109, f110) 
10,000 ohms, ±- 10%, 1/2 watt ( R157) 
10,000 ohms, ± 10%, 2 watts ( R104) 
12,000 ohms, ± 10%, 1/2 watt ( R113, f137, f216) 
15,000 ohms, ± 10%, 1/2 watt ( R122. R189) 
18,000 ohms, ±5%, 1/2 watt ( R177) 
18,000 ohms, ± 10%, 1/2 watt ( R160, f170, f171, 
R200) 

18,000 ohms, ± 10% 2 watts ( R139) 
22,000 ohms, ± 5%, '1/2 watt ( R180) 
22,000 ohms, ± 10%, 1/2 watt ( R169, f176, f197) 
33,000 ohms, ±5%, 1/2 watt ( R181) 
39,000 ohms, ± 10%, 1/2 watt ( R108, f164) 
43,000 ohms, ±5%, 1/2 watt ( R148) 
47,000 ohms, ± 10%, 1/2 watt ( R134, f163) 
47,000 ohms, ±5%, 1 watt ( R202) 
47,000 ohms, ± 10%, 1 watt ( R150) 

502356 
503356 
503368 
503382 
503410 
502415 
503415 
512415 
502418 
503422 
503427 
503433 

503439 
502447 
503447 

503468 
502482 
503482 
503510 
503512 
502515 
512518 
503522 
503539 
503610 
78408 

78407 

78198 
73584 
76972 
75718 
74834 
78216 

50367 

73117 

31251 

50367 

77645 
76971 

78409 

78410 

78403 

78243 

78217 

78211 

78201 
76440 

76997 
78200 

77112 

76981 

78202 
78203 

76433 

56,000 ohms, +5%, 1/2 watt ( R126, R130) 
56,000 ohms, + 10%, 'h watt ( R209) 
£8,000 ohms, + 10%, 1/2 watt ( R155, R159, R195) 
82,000 ohms, + 10%, 1/2 watt ( R194) 
100,000 ohms, ± I0%, 1/2 watt ( R214) 
150,000 ohms, ±5%, 1/2 watt ( R149) 
150,000, + 10%, 1/2 watt ( R187, R190) 
150,000 ohms, +5%, 1 watt ( R199) 
180,000 ohms, +5%, ih watt ( R120) 
220,000 ohms, + 10%, 1/2 watt ( R186) 
270,000 ohms, + 10%, 1/2 watt ( R161, f208) 
330,000 ohms, + 10%, 1/2 watt ( R115, f191, 
R193) 

390,000 ohms, ± 10%, 1/2 watt ( R151, R178) 
470,000 ohms, +5%, 1/2 watt ( R185) 
470,000 ohms, + 10%, 1/2 watt ( R114, f141, 

R147, R152, R175, R182) 
680,000 ohms, + 10%, 1/2 watt ( R156) 
820,000 ohms, ±5%, 1/2 watt ( R184) 
820,000 ohms, + 10%, 1/2 watt ( R192, f203) 
1 megohm, ± 10%, 1/2 watt ( R204) 
1.2 megohm, ± 10%, 1/2 watt ( R165) 
1.5 megohm, ±5%, 1/2 watt ( R119, f124) 
1.8 megohm, ±5%, 1 watt ( R201) 
2.2 megohm, + 10%, 1/2 watt ( R162. R168) 
3.3 megohm, ± 10%, 1/2 watt ( R132, R153) 
10 megohm, ± 10%, 1/z watt ( R111) 

Screw-# 6-32 x 1/4 " square head cup point set 
screw for pulleys and drive gear for KCS83A, 
KCS83D 

Shrift-Tuner connecting shaft for KCS83A, KCS83D 

Shield-Shield for hi-voltage compartment 
Shield-Tube shield for V101, V102, V103, V108 
Shield-Tube shield for V109 
Socket-Channel indicator lamp socket 
Socket-Kinescope socket 
Socket-Tube socket, 6 pin, wafer complete with 

shield for V116 
Socket-Tube socket, 6 pin, moulded saddle-
mounted for V117 

Socket-Tube socket, 7 pin, miniature wafer for 
V101, V102, V103, V104, V106, V107, V108 

Socket-Tube socket, octal, wafer for V105, V112, 
V115, V119, V120 

Socket-Tube socket, octal, moulded saddle-
mounted for V113 

Socket-Tube socket, octal, wafer for V114 
Socket-Tube socket, 9 pin, miniature wafer for 

V109, V119, VIII 
Spring-Tuner drive cord tension spring for 
KCS83A, KCS83D 

Spring-UHF channel marker escutcheon drive 
cord tension spring for KCS83A, KCS83D 

Stop-Metal stop for connecting shaft for 
KCS83A, KCS83D 

Strap-Polystyrene strap (81/2 ") for 2nd. anode 
lead for KCS83C, KCS83D 

Support-Support to hold RF unit on side of 
chassis-except KCS83PJ, KCS83PK, KCS83PL 

Switch-TV-phono-tone switch ( S101)-except 
KCS83PJ, KCS83PL, KCS83PM 

Transformer-Hi-voltage transformer ( T115) 
Transformer-Horizontal oscillator transformer 
complete with adjustable core ( T114) 

Transformer-Output transformer ( T103) 
Transformer-Power transformer: 117 volts, 60 

cycle ( T113) 
Transformer-Ratio detector transformer corn- 
plete w ith adj ustable core (T102, CI06) 

Transformer-Sound I.F. transformer complete 
w ith adjustable core ( T101, C102, C103, R102) 

Transformer-Vertical output transformer ( T112) 
Transformer-lst I.F. pix transformer complete 

with adjustable core ( T104) 
Transformer-2nd, 3rd, 4th, I.F. transformer ( T106, 

T107, T108)-except KCS83PC, KCS83PD, 
KCS83PJ, KCS83PK, KCS83PL, KCS83PM 

78204 

76983 
78219 

76863 

75542 

78309 

74956 

78308 
76168 
76141 
76633 

78307 
78817 

78445 

78310 

76636 

76616 

77697 

77000 

75024 

77129 

75022 

75024 
77872 

Trap-.-- 1st I.F. grid trap complete with adjustable 
core ( L118) 

Trap-4.5 MC trap ( L104, C135) 
Washer, Vellutex washer for tube socket and 

shield 

YOKE & MAGNET ASSEMBLIES 
Connector-Anode connector complete with con-

tact and terminal for Models 21S362M, 
21S362MU 

Connector-6 contact male connector for deflec-
tion yoke ( P102) 

Cushion-Round rubber cushion for deflection 
yoke 

Cushion-Rubber cushion for deflection yoke 
hood 

Hood-Deflection yoke hood less rubber cushions 
Magnet-Focus magnet 
Magnet-Ion trap magnet 
Magnet-Pin cushion correction magnet complete 

with support arm for either glass kinescope 
Plate-Metal plate for deflection yoke 
Plate-Deflection yoke hood plate-( all chassis 

with printed circuit IF) 
Spring-Grounding spring ( coil) for deflection 

yoke 
Strap-Ground strap ( formed) for deflection yoke 
hood for Models with glass kinescopes 

Stud-Adjusting stud complete with guard for 
focus magnet 

Yoke-Deflection yoke complete with 6 contact 
male connector ( L113, L114, L115, L116, P102, 
C192, R211, f212, f213) 

Yoke-Deflection yoke complete with 6 contact 
male connector ( L113, L114, L115, L116, C192, 
R211, f212, f213) for all chassis with printed 
circuit IF 

SPEAKER ASSEMBLIES 

971636- 1W 
RL10105 
RMA274 

(For Models 21S348, 21S348U, 21S348G, 
21S348GU, 21S353, 21S353U, 21S354, 

215354U, 21S354G, 21S354GU 

Speaker-5" PM speaker complete with cone 
and voice coil ( 3.2 ohms) 

SPEAKER ASSEMBLIES 
971490-3W 971490-3R 

RL105E6 
RMA-274 RMA-285 

(For Models 21S362M, 21S362MU) 

Cone-Cone and voice coil for speakers stamped 
971490-3W 

Cone-Cone and voice coil for speakers stamped 
971490-3W 
971490-3R 

Speaker-8" PM speaker complete with cone and 
voice coil ( 3.2 ohms) 

SPEAKER ASSEMBLIES 
9714904W 
RL105E11 
RMA-274 

(For Models 21S362G, 21S367G, 215369G, 
21S362GU, 21S367GU, 21S369GU) 

Cone-Cone and voice coil ( 0.2 ohms) 
Speaker-8" P.M. speaker complete with cone 
and voice coil ( 3.2 ohms) 

NOTE: If stamping on speaker in instruments 
does not agree with above speaker number, 
order replacement parts by referring to Model 
number of instruments, number stamped on 
speaker and full description of part required. 
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MODES 17-S-350, -351 -360, Ch. KCS78F; 17-S-350U, -351U-360U, Ch. KCS78H 

Models 
17-S-351, 17-S-351U 

"Bristol" 
Metal-Mahogany Grain 

Models 
17-S-350, 17-S-350U 

"Brent" 
Metal-Brown 

Maroon, Blonde 

Models 
17-S-360, 17-S-360U 

"Denham" 
Antique Dark Red 

GENERAL DESCRIPTION 

Models 17-S-350, 17-S-350U, 17-S-351, 17- S-351U, 17-S-360 
and 17-S-360U are "17 inch" television receivers. Models 
17-S-350, 17-S-351 and 17-S-360 are identical except for 
kinescopes, cabinets, and speakers. Models 17- S-350U, 
17-S-351U and 17-S-360U are identical except for kinescopes, 
cabinets, and speakers. Models 17-S-350, 17-S-351 and 
17-S-360 feature full 12 channel VHF coverage. Models 
17-S-350U, 17-S-351U and 17- S-360U feature full 12 channel 

VHF coverage plus any UHF channels desired. 

All models include intercarrier FM sound system; ratio 
detector; improved picture brilliance; pulsed picture A-G-C; 
A-F-C horizontal hold; stabilized vertical hold; noise satura-
tion circuits; improved sync separator (3.5 mc. band width 
for picture channel); and reduced hazard high voltage sup-
ply. An auxiliary audio input jack is provided to permit the 
use of an external record playing attachment. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 
146 sq. ins, on a 17CP4 or a 17QP4 Kinescope 

TELEVISION R-F FREQUENCY RANGE 
Models 17-S-350, 17-S-351 & 17-S-360 

All 12 television channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 
Models 17-S-350 U, 17-S-351U & .17-S-360U 

Any of 70 UHF channels  470 mc. to 890 mc. 
Any of 12 VHF channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 

INTERMEDIATE FREQUENCIES 
Picture I-F Carrier Frequency   45.75 mc. 
Sound I-F Carrier Frequency.  4 1.25 inc. 
POWER RATING  215 watts 
AUDIO POWER OUTPUT RATING 4 watts max. 
VIDEO RESPONSE  To 3.5 mc. 
SWEEP DEFLECTION   Magnetic 
FOCUS   Magnetic 

ANTENNA INPUT IMPEDANCE 
Models 17-S-350, 17-S-351 & 17-S-360 

Choice: 300 ohms balanced or 72 ohms unbalanced. 
Models 17-S-350 U, 17-S-351U & 17-S-360U 

UHF-300 ohms balanced. 
VHF-300 ohms balanced. 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK29 (17-S-350, 17-S-351 & 17-S-360) 
(1) RCA 6BQ7A R-F Amplifier 
(2) RCA 6X8  R-F Oscillator and Mixer 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK29A127 (17-S-350U,17-S-351U & 17-S-360 U) 

(1) RCA 6AF4 .   UHF Oscillator 
(2) RCA 6BQ7A .  VHF R-F Amplifier 

UHF I-F Amplifier 
(3) 6X8.  VHF R-F Oscillator and Mixer 

UHF I-F Amplifier 
A 1N82 crystal is used as the UHF mixer. 

All Models 
( 1) RCA 6CF6    1st Picture I-F Amplifier 
( 2) RCA 6CF6 2nd Picture I-F Amplifier 
( 3) RCA 6CB6 3rd Picture I-F Amplifier 
( 4) RCA 12AU7 Picture 2nd Detector and Vert. Sync. Sep. 
( 5) RCA 6CL6     Video Amplifier 
( 6) RCA 6AU6 1st Sound I-F Amplifier 
( 7) RCA 6AU6   2nd Sound I-F Amplifier 
( 8) RCA 6AL5  Ratio Detector 
( 9) RCA 6AV6 1st Audio Amplifier 
(10) RCA 6K6GT  . Audio Output 
(11) RCA 12AU7 Horiz. Sync. Sep. & AGC 
(12) RCA 6SN7GT Vertical Osc. & Sync. Output 
(13) RCA 6K6GT    Vertical Sweep Output 
(14) RCA 6SN7GT Horizontal Sweep Oscillator and Control 
(15) RCA 6BQ6GT  Horizontal Sweep Output 
(16) RCA 6W4GT   Damper 
(17) RCA 1B3-GT/8016  High Voltage Rectifier 
(18) RCA 17CP4 (17-S-350, 350U) Kinescope 

RCA 17QP4 (17-S-351, 351U, 360 & 360U) Kinescope 
(19) RCA 5U4G  Rectifier 
(20) RCA 5Y3GT  .. Rectifier 

CHASSIS DESIGNATIONS 

KCS78F Models 17-S-350, 17-S-351 and 17-S-360 
employing a KRK29 Tuner. 

KCS78H Models 17-S-350U, 17-S-351U and 17- S-360U 
employing a KRK29A/27 Tuner. 

WEIGHT & DIMENSIONS 

Shipping Width Height Depth 
Model Weight Inches Inches Inches 

17-S-350  83 lbs. . 100 lbs. 221/2 22 22 

17-S-35 1  91 lbs. 115 lbs. 2 11/2  343/4 22 
17-S-360  94 lbs. 118 lbs. 241/2 351/2 221/2 
17-S-350U 88 lbs. 105 lbs. 221/2  22 22 

17-S-35 1U 96 lbs. 120 lbs. 21½ 343/4 22 
17-S-360U 99 lbs. 123 lbs. 241/2 351/2  22I/2 

LOUDSPEAKERS 

Models 17-S-350, 350U 
Models 17-S-35 1, 35 1U 
Models 17-S-360, 360U 

(97 1636-1) 5" PM Dynm., 3.2 
(97 1636- 1) 5" PM Dynm., 3.2 
(97 1490-3) 8" PM Dynm., 3.2 

ohms 
ohms 
ohms 

SCANNING Interlaced, 525 line 

HORIZONTAL SCANNING FREQUENCY 15,750 cps 

VERTICAL SCANNING FREQUENCY 60 cps 

FRAME FREQUENCY (Picture Repetition Rate) 30 cps 

DRIGHTNCISS „/"„,„, 

OFF-0,5 v ERTICAL 
SOUND LINEARITY 
VOLUME 

PICTURE 

HEIGHT / vERTICAL 
Hot D 

SCRIZONTAL 
HOLD 

---- CHANNEL 
NO 

',FmE 

CHANNEL TUNING 

SELECTOR 

Figure i — Receiver Operating Controls ( VHF Models) 

OPERATING CONTROLS (front) 
Models 17-S-350, 351 & 360 

Channel Selector   
Fine Tuning .Dual Control Knobs 

Models 17-S-350 U, 351U cSr 360U 
VHF Channel Selector and 
UHF Changeover Switch 
VHF Fine Tuning and 
UHF Tuning 
Picture 
Sound Volume and On-Off Switch 
Picture Horizontal Hold Single Control (Knurled) 
Picture Vertical Hold   Single Control (Knurled) 
Brightness Single Control Knob 

NON-OPERATING CONTROLS 

Horizontal Centering  
Vertical Centering 
AGC   
Height  
Horizontal Locking 
Vertical Linearity 
Horizontal Drive  
Horizontal Oscillator 
Horizontal Oscillator 
Width Link 
Focus   
Ion Trap Magnet 
Deflection Coil 
Focus Magnet 

GRIGHTNESS 

OFF -'ON 
SOUND 

 Dual Control Knobs 

PICTURE VERTICAL 
LINEARITY 

Dual Control Knobs 

top chassis adjustment 
top chassis adjustment 

rear chassis adjustment 
front panel screwdriver adjustment 

rear chassis screwdriver adjustment 
front panel screwdriver adjustment 

rear chassis screwdriver adjustment 
Frequency . rear chassis adjustment 
Waveform bottom chassis adjustment 

H.V. compartment adjustment 
. top chassis adjustment 
top chassis adjustment 
top chassis adjustment 
top chassis adjustment 

V rIF FINE 
TUNING 8. 
UHF TUNING 

HORIZONTAL HEIGHT HF CHANNEL 
HOLD I SELECTOR 8. 

UHF CHANGEOVER 
SWITCH 

VERTICAL 
HOLD 

Figure 2—Receiver Operating Controls (UHF- VHF Models) 
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Figure 7—Chassis Top View (shown with KRK29 Tuner) 
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Figure 8—Chassis Bottom View (shown with KRK29 Tuner) 
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CHASSIS KCS78F, KCS78H 

TEST EQUIPMENT.-To properly service the television 
chassis of these receivers, it is recommended that the follow-
ing test equipment be available: 

VHF Sweep Generator meeting the following require-
ments: 
(a) Frequency Ranges 

35 to 90 mc., 1 Inc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least .1 volt maximum. 

(c) Output constant on all ranges. 
(d) "Flat" output on all attenuator positions. 

VHF Signal Generator to provide the following frequencies 
with crystal accuracy: 

(a) Intermediate frequencies 
4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 

Picture Sound Receiver 
Channel Carrier Carrier R-F ()cc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

2  55.25  59.75  101 
3  61.25  65.75  107 
4  67.25  71.75  113 
5  77.25  81.75  123 
6  83.25  87.75  129 
7  175.25  179.75 221 
8  181.25  185.75 227 
9  187.25  191.75 233 
10  193.25  197.75 239 
11  199.25 203.75 245 
12 205.25 209.75 251 
13 211.25 215.75 257 

(c) Output of these ranges should be adjustable and at least 
.1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 mc. 
to 890 mc. RCA Types 40A or 41A or their equivalent. 
UHF Signal Generator to provide the following frequencies 

with crystal accuracy if RCA Type 41A is used. 

Picture Sound Receiver 
Channel Camer Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

14 471.25 475.75 517 
15 477.25 481.75 523 
16 483.25 487.75 529 
17 489.25 493.75 535 
18 495.25 499.75 541 
19 501.25 505.75 547 
20 507.25 511.75 553 
21 513.25 517.75 559 
22 519.25 523.75 565 
23 525.25 529.75 571 
24 531.25 535.75 577 
25 537.25 541.75 583 
26 543.25 547.75 589 
27 549.25 553.75 595 
28 555.25 559.75 601 
29 561.25 565.75 607 
30 567.25 571.75 613 
31 573.25 577.75 619 
32 579.25 583.75 625 
33 585.25 589.75 631 
34 591.25 595.75 637 
35 597.25 601.75 643 
36 603.25 607.75 649 
37 609.25 613.75 655 
38 615.25 619.75 661 
39 621.25 625.75 667 
40 627.25 631.75 673 
41 633.25 637.75 679 
42 639.25 643.75 685 
43 645.25 649.75 691 
44 651.25 655.75 697 
45 657.25 661.75 703 
46 663.25 667.75 709 
47 669.25 673.75 715 
48 675.25 679.75 721 
49 681.25 685.75 727 
50 687.25 691.75 733 
51 693.25 697.75 739 

ALIGNMENT PROCEDURE 
Picture Sound Receiver 

Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

52  699.25 703.75 745 
53 705.25 709.75 751 
54 711.25 715.75 757 
55 717.25 721.75  763 
56 . 723.25 727.75 769 
57 729.25  733.75 775 
58 735.25  739.75 781 
59 741.25  745.75 787 
60 747.25 751.75 . 793 
61  753.25 757.75  799 
62 759.25 763.75 805 
63 765.25 769.75   811 
64 771.25 775.75  817 
65 777.25 781.75 823 
66 783.25 787.75 829 
67 789.25 793.75 835 
68 795.25 799.75 841 
69 801.25 805.75   847 
70 807.25  811.75 853 
71  813.25  817.75 859 
72 819.25 823.75 865 
73 825.25 829.75 871 
74 831.25 835.75 877 
75 837.25 841.75 883 
76 843.25 847.75 889 
77 849.25  853.75 895 
78 855.25 859.75 901 
79 861.25 865.75 907 
80 867.25 871.75 913 
81 873.25 877.75 919 
82 879.25  883.75 925 
83  885.25 889.75 931 

Cathode Ray Oscilloscope.-An oscilloscope with a sen-
sitivity of 5 millivolts per inch is required. A suitable pre-ampli-
fier may be employed with oscilloscopes of lesser sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC 
scale is required. RCA Senior "VoltOhmyst" or equivalent. 

KRK29 or KRIC29A ANTENNA MATCHING UNIT 
ALIGNMENT. -The antenna matching unit is accurately 
aligned at the factory. Adjustment of this unit should not be 
attempted in the customer's home since even slight misalign-
ment may cause serious attenuation of the signal especially 
on channel 2. The r-f unit is aligned with a particular antenna 
matching transformer in place. If for any reason, a new 
antenna matching transformer is installed, the r-f unit should 
be realigned. 
The F-M Trap which is mounted in the antenna matching 

unit may be adjusted without adversely affecting the align-
ment of the unit. 
To align the antenna matching unit disconnect the lead 

from the F-M trap L5 to the channel selector switch SI-E. 
With a short jumper, connect the output of the matching 

unit through a 1000 mmf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 
Remove the first pix i-f amplifier tube V106. 
Connect the positive terminal of a bias box to the chassis 

and the potentiometer arm to the junction of R127 and R148. 
Set the potentiometer to produce approximately -5.0 volts of 
bias at the junction of R127 and R148. 
Connect an oscilloscope to pin 2, V110 and set the oscil-

loscope gain to maximum. 
Connect a VHF signal generator to the antenna input 

terminals. Modulate the signal generator 30c," with an audio 
signal. 
Tune the signal generator to 45.75 .nc. and adjust the gen-

erator output to give an indication on the oscilloscope. Ad-
just L4 in the antenna matching unit for minimum audio 
indication on the oscilloscope. 
Tune the signal generator to 41.25 mc. and adjust Li for 

minimum audio indication on the oscilloscope. 
Remove the jumper from the output of the matching unit. 
Connect a 300 ohm 1/2  watt composition resistor from L5 

to ground, keeping the leads as short as possible. 
Connect an oscilloscope low capacity crystal probe from 

L5 to ground. The sensitivity of the oscilloscope should be 
approximately 0.03 volts per inch. Set the oscilloscope gain 
to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling reac-
tance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 19 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad 
to match the output impedance of the particular sweep 
employed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be 
accomplished by retuning channel number 1 to cover this 
range. With WR59B sweep generators this may be accom-
plished by retuning channel number 2 to cover the range. 
In making these adjustments on the generator, be sure not 
to turn the core too far clockwise so that it becomes lost 
beyond the core retaining spring. 

Adjust L2 and L3 to obtain the response shown in Figure 
20. L3 is most effective in locating the position of the shoulder 
of the curve at 52 mc. and L2 should be adjusted to give 
maximum amplitude at 53 mc. and above consistent with the 
specified shape of the response curve. The adjustments in the 
matching unit interact to some extent. Repeat the above 
procedure until no further adjustments are necessary. 
Remove the 300 ohm resistor and crystal probe connec-

tions. Restore the connection between L5 and SI-E. Replace 
V106. 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-

Models 17-S-350, 17-S-351 & 17-S-360 

Connect the i-f signal generator across the link circuit 
on terminals A and B of T104. 

Connect the "VoltOhmyst" to the junction of R147 and R148 
and to ground. 
Obtain a 7.5 volt battery capable of withstanding appre-

ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction of R147 
and R148. 

Set the bias to produce approximately - 5.0 volt of bias at 
the junction of R147 and R148. 

Connect the "VoltOhmyst" to the juncture of 11138 and L105 
and to ground. 

Set the VHF signal generator to each of the following 
frequencies and peak the specified adjustment for maximum 
indication on the "VoltOhmyst" During alignment, reduce 
the input signal if necessary in order to produce 3.0 volts of 
d-c at R138, L105 with minus 5.0 volts of i-f bias at the junc-
tion of R147 and R148. 

44.5 mc  T108 
45.5 mc. T107 
43.0 mc T106 

Set the VHF signal generator to the following frequency 
and adjust the picture i-f trap for minimum d-c output at 
11138, L105. Use sufficient signal input to produce 3.0 volts of 
d-c on the meter when the adjustment is made. 

47.25 mc T104 top core 

Models 17-S-350 U, 17-S-351U & 17-S-360U 

Connect the i-f signal generator across the link circuit 
on terminals A and B of T104. 

Connect the "VoltOhmyst" to the junction of 11147 and 
R148 and to ground. 

Turn the AGC control fully clockwise. 

Obtain a 7.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of à 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction of R147 
and R148. Adjust the potentiometer for - 5.0 volts indication 
on the "VoltOhmyst". 

Connect the "VoltOhmyst" to the junction of R138 and L105 
and to ground. 

Set the VHF generator to each of the following frequencies 
and with a thin fiber screwdriver tune the specified adjust-
ment for maximum indication on the "VoltOhmyst". In each 
instance the generator should be checked against a crystal 
calibrator to insure that the generator is on frequency. 

During alignment, reduce the input signal if necessary 
in order to produce 3.0 volts of d-c at R138, L105 with - 5.0 
volts of i-f bias at the junction of R147 and R148. 

44.5 mc  T108 
45.5 mc  T107 
43.0 rcic  T106 

Set the signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at R138, 
L105. Use sufficient signal input to produce 3.0 volts of d-c 
on the meter when the adjustment is made. 

47.25 mc T104 top core 

SWEEP ALIGNMENT OF PIX I-F.-
Models 17-S-350, 17-S-351 & 17-S-360 

To align T2 and T104, connect the sweep generator to the 
mixer grid test point TP2, in series with a 1500 mmf ceramic 
capacitor. Use the shortest leads possible, with not more than 
one inch of unshielded lead at the end of the sweep cable. 
Connect the sweep ground lead to the r-f unit outer shield. 

Set the channel selector switch to channel 4. 

Clip 330 ohm resistors across terminals A and B of T107 
and T108. 

Preset C119 to minimum capacity. 
Adjust the bias box potentiometer to obtain - 5.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of R147 
and R148. Set the AGC control fully clockwise. 
Connect a 180 ohm composition resistor from pin 5 of V106 

to terminal A of T106. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 
Couple the signal generator loosely to the diode probe in 

order to obtain markers. 
Adjust T2 (top) and T104 (bottom) for maximum gain and 

with 45.75 mc. at 70e:, of maximum response. 
Set the sweep output to give 0.3 volt peak-to-peak on the 

oscilloscope when making the final touch on the above 
adjustment. 

Adjust C119 until 42.5 mc. is at 70(-, response with respect 
to the low frequency shoulder of the curve as shown in 
Figure 23. 

Disconnect the diode probe, the 180 ohm and two 330 ohm 
resistors. 

Connect the oscilloscope to the junction of R138 and L105. 
Leave the sweep generator connected to the mixer grid 

test point TP2 with the shortest leads possible. 
Adjust the output of the sweep generator to obtain 3.0 

volts peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator 
to produce small markers on the response curve. 

Retouch T106, T107 and T108 to obtain the response shown 
in Figure 24. 

Models 17-S-350 U, 17-S-351U & 17-S-360U 
To align T2 and T104, connect the sweep generator to the 

mixer grid test point TP2, in series with a 1500 mmf ceramic 
capacitor. Use the shortest leads possible, with not more than 
one inch of unshielded lead at the end of the sweep cable. 
Connect the sweep ground lead to the r-f unit outer shield. 

Set the channel selector switch to channel 4. 

Clip 330 ohm resistors across terminals A and B of T107 
and T108. 

Preset C119 to minimum capacity. 
Adjust the bias box potentiometer to obtain -5.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of R147 
and R148. Set the AGC control fully clockwise. 
Connect a 180 ohm composition resistor from pin 5 of V106 

to terminal A of T106. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

Adjust T2 (top) and T104 (bottom) for maximum gain and 
with 45.75 mc. at 70% of maximum response. 

Set the sweep output to give 0.3 volt peak-to-peak on the 
oscilloscope when making the final touch on the above 
adjustment. 

Adjust C119 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in 
Figure 12. 
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ALIGNMENT PROCEDURE 
Disconnect the diode probe, the 180 ohm and two 330 ohm 

resistors. 

Connect the oscilloscope to the junction of R138 and L105. 
Leave the sweep generator connected to the mixer grid 

test point TP2 with the shortest leads possible. 
Adjust the output of the sweep generator to obtain 3.0 

volts peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f. amplifier. Adjust the output of the signal generator 
to produce small markers on the response curve. 
Retouch T106, T107 and T108 to obtain the response shown 

in Figure 13. 

To align the I-F amplifier circuit of the KRK29A/27, con-
nect the VHF sweep generator to the rear terminal of the 
1N82 crystal holder in series with 1000 ohms and a 1500 
mmf ceramic capacitor. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. Connect the sweep ground lead to the r-f unit 
outer shield. 

Set the UHF changeover switch to the UHF position, and 
the UHF tuning to channel 47 at 670 mc. 

Connect a 180 ohm composition resistor and a 1500 mmf 
capacitor in series between test point TP3 and ground with 
the capacitor connected to TP3 and the resistor to ground. 
Connect the oscilloscope diode probe to the junction between 
the resistor and capacitor. 
Couple the VHF signal generator loosely to the diode 

probe in order to obtain markers. 
Connect the potentiometer arm of the second bias supply 

to the AGC terminal on the KRK29A tuner and ground the 
battery positive terminal to the tuner case. Adjust the bias 
potentiometer to produce —3.0 volts of bias, as measured 
by the "VoltOhmyst" at the AGC terminal on the tuner. 

Set the sweep generator to produce 0.3 volts or less peak-
to-peak on the oscilloscope. 

Adjust L307, on the KRK27 section, and L9, on the KRK29A 
section of the tuner, for maximum gain with picture and 
sound carrier markers as shown in Figure 14. 
Remove the resistor, capacitor and diode probe from TP3. 

Connect the oscilloscope to the junction of R138 and L105. 
Use 3v. peak-to-peak on the oscilloscope. Retouch L307 and 
L9 slightly, if necessary to produce the curve shown in 
Figure 14. 

Do not retouch T2, T104, T106, T107 or T108. 
Connect the VHF sweep generator to the antenna terminals. 

Keep the AGC bias at —3.0 volts and the I-F bias at — 5.0 
volts. Couple the signal generator loosely to the grid of the 
first picture I-F amplifier, Pin 1 of V106. Switch through all 
VHF Channels and check for proper curve shape as in 
Figure 13. Retouch T107 and T108 slightly to correct for any 
overall tilt that is essentially the same on all channels. 

Disconnect the VHF sweep generator and connect the UHF 
sweep generator to the antenna terminals. Check on all 
UHF channels for proper wave shape, as shown in Figure 13, 
retouching T107 and T108 if necessary to correct any over-
all tilt. 

Remove the sweep and marker generators and the bias 
supplies. 

KRK29 TUNER ALIGNMENT 
Models 17-S-350, 17-5-351 & 17-S-360 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C27 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. 
Turn T2 slug all the way out. Do not change any of the 
adjustments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of T104 
and terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short circuit 
the AGC terminal of the tuner at the terminal board to ground. 

Connect the oscilloscope to the test point TP2 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the output 
of the antenna matching unit at the junction of L5 and C4 
at the bottom of the FM trap L5. 

Tune the signal generator to 43.5 mc. and modulate it 
30( with a 400 cycle sine wave. Adjust the signal generator 
for maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle 
indication on the oscilloscope. If necessary, this adjustment 
can be retouched in the field to provide additional rejection 
to one specific frequency in the i-f band pass. However, in 
such cases, care should be taken not to tune C33 into channel 
2, thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias poten-
tiometer to produce —3.0 volts of bias, as measured by the 
"VoltOhymst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 
Preset C22 to read —3.0 volts at the test point TP1, as read 

on the "VoltOhmyst." The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 
5.5 volts. 

Turn the fine tuning control fully clockwise. 
Adjust C25 for proper oscillator frequency, 227 mc. This 

may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner 
unit through the hole provided for the adjustment of C16. Be 
careful that the wire does not touch any of the tuned circuits 
as it may cause the frequency of the tuner oscillator to shift. 
Connect the other end of the wire to the "r-f in" terminal of 
the signal generator. Adjust C25 to obtain an audible beat 
with the signal generator. 
Turn C27 clockwise until the beat note just begins to 

change, then turn one full turn in the same clockwise direction. 
Return the fine tuning control to the in.,--hani•--,1 center of 

its range. 
NOTE:—If on some units, it is not possible to reach the 

proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the T2 core for maximum inductance (core turned 
counter-clockwise). 
Connect the sweep generator through a suitable attenuator, 

as shown in Figure 19 to the input terminals of the antenna 
matching unit. 
Connect the signal generator loosely to the antenna 

terminals. 
Set the sweep generator to cover channel 8. 
Set the oscilloscope to maximum gain and use the minimum 

input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can change oscillator injection during 
alignment and produce consequent misalignment even though 
the response as seen on the oscilloscope may look normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and C7 for approximately correct 
curve shape, frequency, and band width as shown in Figure 18. 

The correct adjustment of C7 is indicated by maximum am-
plitude of the curve midway between the markers. C11 tunes 
the r-f amplifier plate circuit and affects the frequency of the 
pass band most noticeably. C21 tunes the mixer grid circuit 
and affects the tilt of the curve most noticeably (assuming that 
C7 has been properly adjusted). C16 is the coupling adjust-
ment and hence primarily affects the response band width. 

Connect the "VoltOhmyst" to test point TP1. Adjust C22 to 
read —3.0 volts dc on the "VoltOhmyst" at TP1. Readjust 
C27, C21, C16 and C11 for proper response. Adjust C7 for 
maximum gain at midpoint of the curve. Repeat if necessary 
until the proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator 
frequency 257 mc. 

Turn the fine tuning control fully clockwise. 
Adjust L49 to obtain an audible beat. Slightly overshoot 

the adjustment of L49 by turning the slug an additional turn 
in the same direction from the original setting, then reset 
the oscillator to proper frequency by adjusting C27 to again 
obtain the beat. 

Set the sweep generator to channel 13. 
From the signal generator, insert channel 13 sound and 

picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L36 and L20 for proper response as shown in 
Figure 18. 
Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within range. 

If it was necessary to readjust C22, turn the sweep and 
signal generators back on and recheck the channel 13 
response. Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C21, C16, C11 and C7 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C21 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
e. 

Adjust the signal generator to the channel 6 oscillator 
frequency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L54 for an audible beat. Adjust L48 and L32 for 
proper curve shape as shown in Figure 18. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator 
frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the 
response and oscillator injection voltage obtained. See Figure 
18 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80c; response. 

If the markers fail to fall within this requirement readjust 
L48 and L32 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to Figure 18 for proper wave shape. Check 
the injection voltage at each channel to be within limits. 
If necessary readjust C11, C21 or C16 to obtain the proper 
response. 

With the receiver and signal generator on channel 13 
adjust L49 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within this specified limits. 

KRK29Ai27 TUNER ALIGNMENT 
Models 17-S-350 U, 17-S-351U 6t 17-S-360U 

VHF ALIGNMENT.—A tuner unit which is operative 
and requires only touch up adjustments, requires no pre-
setting of adjustments. For such units, skip the remainder of 
this aragraph. For units which are completely out of adjust-

ment, preset C27 all the way out. Set channel 7 to 13 oscillator 
slugs one turn from tight. Turn T2 slug all the way out. Do 
not change any of the adjustments in the antenna match-
ing unit. 

Disconnect the link from terminals "A" and "B" of T104 
and terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short circuit 
the AGC terminal of the tuner at the terminal board to ground. 

Connect the oscilloscope to the test point TP2 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the 
output of the antenna matching unit at the junction of L5 
and C4 at the bottom of the FM trap L5. 

Tune the signal generator to 43.5 mc. and modulate it 
30e.; with a 400 cycle sine wave. Adjust the signal generator 
for maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle 
indication on the oscilloscope. If necessary, this adjustment 
can be retouched in the field to provide additional rejection 
to one specific frequency in the i-f band pass. However, in 
such cases, care should be taken not to tune C33 into channel 
2, thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read —3.0 volts at the test point TP1, as 
read on the "VoltOhmyst." The limits for oscillator injection 
voltage are 2 volte minimum and not_ ding n maximum 
of 5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner unit 
through the hole provided for the adjustment of C16. Be 
careful that the wire does not touch any of the tuned circuits 
as it may cause the frequency of the tuner oscillator to shift. 
Connect the other end of the wire to the "r-f in" terminal of 
the signal generator. Adjust C25 to obtain an audible beat 
with the signal generator. 

Turn C27 clockwise until the beat note just begins to 
change, then turn one full turn in the same clockwise direction. 

Return the fine tuning control to the mechanical center of 
its range. 

NOTE:—If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the T2 core for maximum inductance (core turned 
counter-clockwise). 

Connect the sweep generator through a suitable attenuator, 
as shown in Figure 19 to the input terminals of the antenna 
matching unit. 

Connect the signal generator loosely to the antenna 
terminals. 

Set the sweep generator te cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can change oscillator injection during 
alignment and produce consequent misalignment even though 
the response as seen on the oscilloscope may look normal. 
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CHASSIS KCS78F KCS78H 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and C7 for approximately correct 
curve shape, frequency, and band width as shown in Figure 18. 
The correct adjustment of C7 is indicated by maximum am-

plitude of the curve midway between the markers. C11 tunes 
the r-f amplifier plate circuit and affects the frequency of the 
pass band most noticeably. C21 tunes the mixer grid circuit 
and affects the tilt of the curve most noticeably (assuming that 
C7 has been properly adjusted). C16 is the coupling adjust-
ment and hence primarily affects the response band width. 
Connect the "VoltOhmyst" to test point TP1. Adjust C22 to 

read -3.0 volts dc on the "VoltOhmyst" at TP1. Readjust 
C27, C21, C16 and C11 for proper response. Adjust C7 for 
maximum gain at midpoint of the curve. Repeat if necessary 
until the proper response is obtained. 

Set the receiver channel switch to channel 13. 
Adjust the signal generator to the channel 13 oscillator 

frequency 257 mc. 
Turn the fine tuning control fully clockwise. 
Adjust L49 to obtain an audible beat. Slightly overshoot 

the adjustment of L49 by turning the slug an additional turn 
in the same direction from the original setting, then reset 
the oscillator to proper frequency by adjusting C27 to again 
obtain the beat. 

Set the sweep generator to channel 13. 
From the signal generator, insert channel 13 sound and 

picture carrier. markers, 211.25 mc. and 215.75 mc. 
Adjust L36 and L20 for proper response as shown in 

Figure 18. 
Turn off the sweep and signal generators. 
Connect the "VoltOhmyst" to the tuner test point TP1. 
Check the oscillator injection voltage to be within limits as 

previously specified. Adjust if necessary to bring within range. 
If it was necessary to readjust C22, turn the sweep and 

signal generators back on and recheck the channel 13 
response. Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 
Readjust C21, C16, C11 and C7 for correct curve shape, 

frequency and band width. 
Turn off the sweep and signal generators, switch back to 

channel 13 and check the oscillator injection voltage at TP1 
if C21 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 
Turn off the sweep generator and switch the receiver to 

channel 6. 
Adjust the signal generator to the channel 6 oscillator 

frequency 129 mc. 
Set the fine tuning control to the center of its mechanical 

range. 
Adjust L54 for an audible beat. Adjust L48 and L32 for 

proper curve shape as shown in Figure 18. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator 
frequency. 
Check the response of channels 2 through 6 by switching 

the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the 
response and oscillator injection voltage obtained. See Figure 
18 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80e,-; response. 

If the markers fail to fall within this reguirement readjust 
L48 and L32 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to Figure 18 for proper wave shape. Check 
the injection voltage at each channel to be within limits. 
If necessary readjust C11, C21 or C16 to obtain the proper 
response. 

ALIGNMENT PROCEDURE 
With the receiver and signal generator on channel 13 

adjust L49 for an audible beat with the signal generator. 
Adjust the oscillator to frequency on all channels by switch-

ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 

UHF ALIGNMENT.-Ground the I-F transformer by insert-
ing a clip lead through the aperture provided in the top 
of the tuner. Ground the other end of the clip lead to the• 
tuner case. 

Connect the oscilloscope to the test point TP301, using the 
preamplifier if needed with the oscilloscope used. 

Connect the output of the UHF sweep generator, through 
a 300 ohm attenuator pad, to the antenna terminals and 
set the sweep generator to sweep channel 83, centered on 
887.5 mc. Adjust the output of the sweep generator to full 
sweep width. 

A test dial made to fit over the split gear on the tuner 
shaft is necessary for accurate alignment. Scribe marks at 
0°, 9 and 168' should be marked on the test dial. The 0° 
reference point is located with the capacitor plates fully 
meshed. By placing a shim between the stop pin on the 
tuner and the stop plate on the gear assembly the plates will 
be in the proper fully meshed position. 

Rotate the tuning dial to the 168°, channel 83, position. 

Connect the VHF signal generator in series with a 1000 
ohm resistor to the rear terminal of the crystal holder and 
insert markers for 41.25 mc., 43.5 mc. and 45.75 mc. 

Connect the UHF marker generator loosely to the antenna 
terminals and insert a marker at 887.5 mc. 

Adjust trimmer capacitors C315 and C316 for a maximum 
amplitude overcoupled response curve centered at 887.5 
mc. as shown in Figure 11(A). 

Adjust the oscillator trimmer capacitor C307 until the 43.5 
mc. marker coincides with the marker at 887.5 mc. The 
markers for 41.25 and 45.75 should be symmetrically located 
on the top of the response curve as in Figure 11(A). 

Set the UHF sweep and marker generators to 473.5 mc. 
Rotate the tuning dial to the 9°, channel 14, position. 

Adjust LI and L2 for a maximum amplitude overcoupled 
curve centered at 473.5 mc. as shown in Figure 11(B). Adjust 
the oscillator trimmer C308 until the 43.5 mc. marker coin-
cides with the 473.5 mc. marker, with the 41.25 and 45.75 
markers as shown. 

Repeat the above adjustments, as necessary, until the 
proper responses are obtained. Tune through the entire range 
and check the tracking. When perfectly tracked the three 
markers will be on the top of the response curves, however, 
mistracking to the extent that the 41.25 mc. and 45.75 mc. 
ride down the sides of the curves to a point not less than 
70'; will not seriously affect the alignment. Should the 
markers fall below this level, it will be necessary to knife 
the RF plates to correct the mistracking. The plates may be 
knifed through the two holes provided on the left side of the 
tuner. Always knife the plates while tuning lower in frequency 
to prevent affecting the tracking above the point of knifing. 
Check which section requires knifing by touching the plates 
with the knifing tool while observing the response, then 
proceed with the knifing of the proper section or of both 
sections if required. 

Connect the "VoltOhmyst" to test point TP301. Set the 
"VoltOhmyst" to the 1.5v. DC scale. Tune over the entire 
range observing the reading on the meter. A reading between 
.05 and .4 volts should be obtained. Voltages outside these 
limits are an indication of low +B voltage, low or high crystal 
impedance or an oscillator tube outside allowable limits. 

Connect the "VoltOhmyst" to the "bias" terminal of the 
tuner (refer to Figure 9). A reading between 0.5 and 2.5 
volts should be obtained. Readings above or below this range 
will cause crystal currents outside allowable limits and in 
such cases the oscillator tube should be replaced. Replace-
ment of the oscillator tube will require recalibration at the high 
and low frequency ends of the band as previously outlined. 

RATIO DETECTOR ALIGNMENT.-Set the signal 
generator at 4.5 mc. and connect it to the first sound i-f 
grid, pin 1 of V101. 

As an alternate source of signal, the RCA WR39B or 
WR39C calibrator may be employed. In such a case, connect 
the calibrator to the grid of the third pix i-f amplifier, pin 
1 of V108. 

Set the frequency of the calibrator to 45.75 mc. (pix 
carrier) and modulate with 4.5 mc. crystal. The 4.5 mc. 
signal will be picked off at L104 and amplified through the 
sound i-f amplifier. 

Connect the "VoltOhmyst" to pin 2 of V103. 

Tune the ratio detector primary, T102 top core for maximum 
d-c output on the "VoltOhmyst". Adjust the signal level from 
the signal generator for 6 volts on the "VoltOhmyst" when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 

Connect the "VoltOhmyst" to the junction of R106 and C108. 

Tune the ratio detector secondary T102 bottom core for zero 
d-c on the "VoltOhmyst". 

Repeat adjustments of T102 top for maximum d-c at pin 2 
of V103 and T102 bottom for zero d-c at the junction of R106 
and C108. Make the final adjustments with the signal input 
level adjusted to produce 6 volts d-c on the "VoltOhmyst" 
at pin 2 of V103. 

SOUND I-F ALIGNMENT.-Connect the signal genera-
tor to the first sound i-f amplifier grid, pin 1 of V101. 

As an alternate source of signal, the RCA WR39B or 
WR39C calibrator may be employed as above. 

Connect the "VoltOhmyst" to pin 2 of V103. 

Tune the T101 top core for maximum d-c on the "Volt-
Ohmyst". 

The output from the signal generator should be set to 
produce approximately 6.0 volts on the "VoltOhmyst" when 
the final touches on the above adjustment are made. 

4.5 MC. TRAP ADJUSTMENT.-Connect the signal 
generator in series with a 1,000 ohm resistor to pin 2 of V109. 
Set the generator to 4.5 mc. and modulate it 30', with 400 
cycles. Set the output to approximately 0.5 volts. 

Short the third pix i-f grid to ground, pin 1, V108, to prevent 
noise from masking the output indication. 

Connect the crystal diode probe of an oscilloscope to the 
plate of the video amplifier, pin 6 of V110. 

Adjust the core of L105 for minimum output on the oscil-
loscope. 

Remove the short from pin 1, V108 to ground. 

As an alternate method, this step may be omitted at this 
point in the alignment procedure and the adjustment made 
"on the air" after alignment is completed. 

If this is done, tune in a station and observe the picture on 
the kinescope. If no 4.5 mc. beat is present in the picture, when 
the fine tuning control is set for proper oscillator-frequency, 
then L105 requires no adjustment. If a 4.5 mc. beat is present, 
turn the fine tuning control slightly clockwise so as to exagger-
ate the beat and then adjust L105 for minimum beat. 

AGC CONTROL ADJUSTMENT.-Disconnect all test 
equipment except the oscilloscope which should be connected 
to pin 6 of V110. 

Connect an antenna to the receiver antenna terminals. 

Turn the AGC control fully counter-clockwise. 

Tune in a strong signal and adjust the oscilloscope to see 
the video waveform. 

Turn the AGC control clockwise until the tips of sync begin 
to be compressed, then counter-clockwise until no compression 
is obtained. 

HORIZONTAL OSCILLATOR ADJUSTMENT.-Nor-
molly the adjustment of the horizontal oscillator is not con-
sidered to be a part of the alignment procedure, but since the 
oscillator waveform adjustment may require the use of an 
oscilloscope, it can not be done conveniently in the field. The 
waveform adjustment is made at the factory and normally 
should not require readjustment in the field. However, the 
waveform adjustment should be checked whenever the 
receiver is aligned or whenever the horizontal oscillator 
operation is improper. 

Horizontal Frequency Adjustment.-Tune in a station 
and sync the picture. If the picture can not be synchronized 
with the horizontal hold control R200, then adjust the T114 
frequency core on the rear apron until the picture will 
synchronize. If the picture still will not sync, turn the T114 
waveform adjustment core (under the chassis) out of the coil 
several turns from its original position and readjust the T114 
frequency core until the picture is synchronized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive 
control C174B, the width control L109 and the linearity control 
L111 until the picture is correct. 

Horizontal Oscillator Waveform Adjustment.-The 
horizontal oscillator waveform may be adjusted by either of 
two methods. The method outlined in paragraph A below may 
be employed in the field when an oscilloscope is not available. 
The service shop method outlined in paragraph B below 
requires the use of an oscilloscope. 

A.-Turn the horizontal hold control completely clockwise. 
Place adjustment tools on both cores of T114 and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the T114 frequency core (on the rear 
apron) until the picture falls out of sync and three or four 
diagonal black bars sloping down to the right appear on the 
screen. Then, turn the waveform adjustment core (under the 
chassis) into the coil while at the same time adjusting the 
frequency core so as to maintain three or four diagonal 
black bars on the screen. Continue this procedure until the 
oscillator begins to motorboat, then turn the waveform adjust-
ment core out until the motorboating just stops. As a check, 
turn the T114 frequency core until the picture is synchronized 
then reverse the direction of rotation of the core until the 
picture falls out of sync with the diagonal bars sloping down 
to the right. Continue to turn the frequency core in the same 
direction. No more than three or four bars should appear on 
the screen. Instead, the horizontal oscillator should begin to 
motorboat. Retouch the adjustment of the T114 waveform 
adjustment core if necessary until this condition is obtained. 

B.-Connect the low capacity probe of an oscilloscope to 
terminal C of T114. Turn the horizontal hold control one-
quarter turn from the clockwise position so that the picture is 
in sync. The pattern on the oscilloscope should be as shown 
in Figure 25. Adjust the waveform adjustment core of T114 
until the two peaks are at the same height. During this 
adjustment, the picture must be kept in sync by readjusting 
the hold control if necessary. 

This adjustment is very important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the pull-in range becomes inade-
quate and the broad peak can cause double triggering 
of the oscillator when the hold control approaches the 
clockwise position. 

Remove the oscilloscope upon completion of this adjustment. 

Horizontal Locking Range Adjustment.-Set the hori-
zontal hold control to the full counter-clockwise position. 
Momentarily remove the signal by switching off channel then 
back. The picture may remain in sync. If so turn the T114 
frequency core slightly and momentarily switch off channel. 
Repeat until the picture falls out of sync with the diagonal 
lines sloping down to the left. Slowly turn the horizontal hold 
control clockwise and note the least number of diagonal 
bars obtained just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C174A 
slightly clockwise. If less than 2 bars are present, adjust 
C174A slightly counter-clockwise. Turn the horizontal hold 
control counter-clockwise, momentarily remove the signal 
and recheck the number of bars present at the pull-in -point. 
Repeat this procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. Adjust the T114 frequency core so that the diagonal 
bar sloping down to the right appears on the screen and then 
reverse the direction of adjustment so that bar just moves to the 
left side of the screen leaving the picture in synchronization. 
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Figure 1O-KRK29A/27 Oscillator Adjustments 
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The following measurements represent two sets of conditions. In the first condition, a 15000 microvolt test pattern signal was fed into the receiver, 
the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuiting 
the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst" between the indicated terminal and chassis 
ground and with the receiver operating on 117 volts, 60 cycles, a-c. The symbol < means less than. 

Tube 
No. 

Tube 
Type Function 

E. Plate E. Screen E. Cathode E. Grid 

Notes on Measurements 
Operating 
Condition Pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

VI 

KRK29 
or 

KRK29A 

6BQ7A 
R-F 
Amplifier 

15000 Mu. V. 
Signal 6 170 8 0.1 7 

No 
Signal 6 133 8 1.1 7 

R-F 
Amplifier 

15000 Mu. V. 
Signal 1 270 3 170 2 - 

V2 

KR1C29 
or 

KRK29A 

6X8 

No 
Signal 1 260 3 133 2 - 

Mixer 
15000 Mu. V. 

Signal 9 160 8 160 6 0 7 
-2.4 to 
-3.0 

No 
Signal 9 145 8 145 6 0 7 

-2.8 to 
-3.5 

Fl-F 
Oscillator 

15000 Mu. V. 
Signal 3 95 6 0 2 

-3.8 to 
-5.5 

V101 6AU6 

No 
Signal 3 6 0 2 

-3.0 to 
-5.1 

1st Sound 
I-F Amp. 

15000 Mu. V. 
Signal 5 127 6 140 7 1.0 

No 
Signal 5 110 6 121 7 9 1 o 

V102 6AU6 
2d Sound 
1-F Amp. 

15000 Mu. V. 
Signal 5 125 6 136 7 0 1 -13 

No 
Signal 5 105 6 115 7 0 1 *-0.8 

"Unreliable measuring point. 
Voltage depends on noise. 

V103 6AL5 
Ratio 
Detector 

15000 Mu. V. 
Signal 7 0.3 7.2 - 

7.5 kc deviation at 
1000 cycles 

No 
Signal 7 '2.8 - 

'Unreliable measuring point. 
Voltage depends on noise. 

V104 6AV6 
1st Audio 
Amplifier 

15000 Mu. V. 
Signal 7 89 - 2 0 1 -0.8 At min. volume 

No 
Signal 7 87 2 o 1 -0.8 At min. volume 

V105 6K6GT 
Audio 
Output 

15000 Mu. V. 
Signal 3 217 4 225 8 15.2 5 o At min. volume 

No 
Signal 3 210 4 219 8 15.0 5 0 At min. volume 

V106 6CF6 
let Piz. 1-F 
Amplifier 

15000 Mu. V. 
Signal 5 202 6 225 2 <0.1 1 -7.5 

Na 
Signal 5 100 6 112 2 0.9 1 *-0.1 

'Unreliable measuring point. 
Make measurement at T104-B. 

V107 6CF6 
2nd Piz. 1-F 
Amplifier 

15000 Mu. V. 
Signal 5 205 6 225 2 <0.1 1 -7.5 

No 
Signal 5 100 6 Ill 2 0.5 1 -0.1 

V108 6CB6 
3rd Piz. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 140 6 155 2 2.1 

No 
Signal 5 130 6 141 2 1.9 

V109A 12AU7 
Picture 
2d De 

15000 Mu. V. 
Signal 1 -21 3 0 2 -3.8 

No 
Signal 1 -10 3 0 2 -0.4 

VIO9B 12AU7 
Vert. Sync 
Separator 

15000 Mu. V. 
Signal 6 8 o 7 -58 

No 
Signal 6 62 - 8 0 7 -5.6 
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CIRCUIT SCHEMATIC DIAGRAM KCS78H 
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VOLTAGE CHART 

STOCK 
Na. DESCRIPTION 

STOCK 
Na. DESCRIPTION 

Tube Tube Operating 
E. Plate E. Screen E. Cathode E. Grid 

No. Type Function Condition Notes on Measurements RF UNITKRK29 ASSEMBLIES 78232 Shaft—Fine tuning shaft and cam 
Pin Pin Pin Pin 78236 Shield—Front lehield 
NO. Volts No. Volts No. Volts No. Volts 76539 

78235 

Board,—Antenna matching traneformer terminal board Ina coil. 
and capacitor. 

Board—Terminal board. 5 contact and ground 
76534 
77851 

Shield—Tube •hield 
Shield—"U" shape shield for under-side of unit 

V110 6CL6 
Video 
Amplifier 

15000 Mu. V. 
Signal 6 82 3-8 180 1 1.1 2-9 — 3.4 AGC control set 

for normal operation 

78233 
77853 

77816 

Bracket— Side bracket for mounting coil and •tators 
Capacitor—Ceramic, variable, for fine tuning capacitor—plunger 

type (C27) 
Capacitor—Adju.table. mica:— 
4-40 mmf. (C33) 

76336 
77858 
78241 
78277 

Socket— Tube socket, 9 pin, miniature eaddle-mounted 
Spring—Fine tuning ep g 
Spring—Formed spring for fine tuning lever 
Stator—Input selector »witching •tator complete with rotor and 

capacitor (64, C10) No 
Signal 6 73 3-8 99 1 0.9 2-9 —0.4 

77151 
Capacitor—Adjuetable, •teatiter— 
0.8-3.0 mmf. (C11, C21, C2.5) 

78272 Stator—Mixer •tator complete with rotor (62. C13. C23, C32. C38, 
L36, L37, L38. L39, L40, L41, L42. L43, L44, L45, L48, L47, L48, 
R9, RIO, R1I, R19) 

AGC 15000 Mu, V. 77913 0.8-3.0 reirrif. (C22) 77911 Stator— Oscillator coil and •tator complete with rotor, coils and 
VIIIA 12AU7 Amplifier Signal 1 42 — — 3 148 2 115 

78532 1-4 mmf. (C7) 
Capacitor—Ceramic:— 

trimmer (SI, C22, C37, L49, 1.50. 1.51, 1.52, 1.53, 1.54. L55, L56, 
L57, LS8, LS9, 1.60) 

77084 

77885 

feed-thria. 1000 rramf. (C5, CIS, C17, C18, C19) 
Capacitor—Fixed. ceramic, non-inaulated, Temp. coed. = 0 
10 mmf., + 1 mmf.. SOO volts (C26. C37) 
Capacitor—Fixed ceramic High "K" disc:— , , 

78398 

78274 

Stator—RF grid stator complete with rotor and coil. (SS, LIO, 
L11, 1.12, 1.13, LI4, L15, L16, L17, L18) 

Stator—RF plate •tator complete with rotor, coil., capacitor. and 
rniston (S3, C12. C31, 1.20, 1.21, 1.22. L23, 1.24. 1.25, 1.26. 1.27, 

NO 
Signal 1 0 — — 3 125 2 82 

VII1B 12AU7 
Hor. Sync 
Separator 

15000 Mu. V. 
Signal 6 267 — — 8 171 7 101 

77293 
77252 
73960 

470 mmf., + 100%, —0%, 500 volts (C29, C34, C35) 
1000 rrarraf., ± 100%, —0%, 500 volt. (C8, C9, C14, C20) 
10.000 rnmf.. ± 100%, —0%, 500 volt. (C28) 

76740 
78398 

L28, L29, 1.30, I•31, L32, Re, R18) 
Stud— # 8-32 a 1" cadjuating 'stud for capacitor 77913 
Traneformer—Antenna matching trandormer complete (TI) 

75437 
Capacitor—Fixed, ceramic, ineulated, High " K " 
100 mmf., ± 20%, 500 volts (C36) 

78399 
76540 

Transformer—Convertor tron.former (T2, R8) 
Trap—FM trap complete with adjustable core (LS) No 

Signal 6 259 — — 8 118 7 85 78276 150 mmf., ± 10%, 500 volts (Cl2) 78488 Trop—IF trap 
75199 270 mini., ± 20%, SOO volts (C6, CIO, C13) 76542 Trap—IF trap (41.25 mc) complete with core (Li) 

V112A 6SN7GT 
Sync 
Output 

15000 Mu. V. 
Signal 2 60 — — 3 0 2 —2.7 

93056 
542A7 

Capacitor— Find, ceramic. non-insulated. Temp. coef. = 0 5 mmf., ± 0.5 mini , SOO volt. (C2) 
18 mmf., ± 10%, 500 voits (CI) 

78541 
75190 

Trap—IF trap (45.75 mc) complete with  core (1.4) 
Waeher—Ineulating washer (neoprene) for capacitor 

70935 27 mmf., ± 10%, 500 volt. (C3) RF UNIT ASSEMBLIES 
No 76739 33 mmf., ± 10%, SOO volts (C4) KRK29A 

Signal 2 58 — — 3 0 2 —2.1 Capacitor—Fixed. ceramic, non-ineulated. Temp. c.i.f. -= —750 76539 Board—Antenna matching transformer terminal board Ins coils 
78247 10 mmf.. ± 10%, 500 volts (C24) and capacitor. 

Vertical 15000 Mu. V. Depends on setting of Vert. Capacitor—Find, headed-lead:— 78467 Board—Terminal board-8 contact 

V112B 6SN7GT Oscillator Signal 5 76 — — 6 0 7 —16 hold control 71504 
71502 

0.68 mmf.. ± 20%, 500 volts (C23) 
2.2 mmf., ± 20%, SOO volts (C31) 

78233 
78430 

Bracket—Side brack•t for mounting coil and •tators 
Cam—Actuating cam for antenna elide switch 

No 
Signal ç 75 — — 6 0 7 —15 

Voltages shown are synced 
pix adj ustment 

71503 

78397 

3.3 mmf., ± 20%, 500 volts (C32) 
acitor—M : Capica — 

80-150 mmf.  (C18)trimmer  

78417 

77616 

Cam—Fine tuning cam for VHF 
Capacitor—Adjuetable. mica:— 
4-40 mmf. (CM) 

77554 Clir — Fine tuning clip for fine tuning core Capacitor—Adjustable, eteatite:— 

V113 6K6GT 
Vertical 
Output 

15000 Mu. V. 
Signal 3 260 4 270 8 15.9 5 _11 

73581 
73874 
73480 

Coil— Antenna matching coil (Part of T1) 
Coil—Channel 0 6 mixer coil (L48) 
Coil—Channel 406 r.t. plote coil (L32) 

77151 
77913 
76532 

,eref . 0.8-3,0 (Cll C21. C251 
0.8-3.0 mmf. (C22) 
1-4 mmf. íC7) 

No 
Signal 3 250 4 260 8 15.5 5 —10 

78401 
7oann 7915 

Coil—Channel #6 antenna coil (1,61) 
C i l—Ch e * 13 i i onllator col (L49) 

77853 

77084 

Capacitor—Ceramic:— 
Variable, for fine tuning capacitor—plunger type (C27) 
Feed-thru. 1000 mmf. (C5, CHighIS, C17, C18, C19) 

77919 
77921 

Coil—Channel # I3 mi..' coil (L36) 
Coil—Channel * 13 r.f. plate coil (1•20) 77293 

Capacitor—Fixed, ceramic,  :— 
470 mini.. ± 100%, —0%, 500 volts (C29,discC3 4, C35, C51) 

Horizontal 15000 Mu. V. 78224 Coil—Choke coil (. 47 muh) (1.27) 77252 1000 mmt.. -+ 100%, —0%, 500 volts (C8, C9. C14, CaO) 
V114A 6SN7GT Osc, Control Signal 2 172 — — 3 —2.2 1 —25 77208 Coil—Filament choke coil (1.33) 73960 10,000 rnmf., + 100%, —0%, SOO volt. (C28) 

78783 Coil—Heater choke coil (1•34, I.•36) Capacitor— Fixed, ceramic, ineulated, High "K":— 
No 78271 Coil—I.F, input coil complete with adjuetable core (L9) 75437 100 mmf.. ± 20%, 500 volt. (C38) 

Signal 2 160 — — 3 1.5 1 —16 78562 
76537 

Coil—R.F. amplifier coupling coil (1,7) 
Coil—Shunt coil complete with adjuatable core (1.3) 

78276 
75199 

150 mmf., + 10%, 500 volts (Cl2) 
270 mmf., ± 20%, 500 volts (C6, C10, C13) 

V1I4B 6SN7GT 
Horizontal 
Oscillator 

15000 Mu, V. 
Signal 5 180 — — 6 0 4 —74 

76538 
77860 
77859 

Coil—Shunt coil complete with adjustable core ( 1.,2) 
Connector—Grounding strap connector 
Connector—RF grid •witch return connector (1,8) 

93056 
77865 

Capacitor—Fixed, ceramic, non-inaulated, Temp. coef. = 0 
5 mmf., + 0.5 mmf., 500 volts (C2) 
10 mmf., - I mmf., 500 volts ( C26, C37) 

78237 Connector—Single contact female connector for UHF connec• 54207 18 mmf., ± 10%, SW volts (Cl) 
No tion (02) 70935 27 mmf., ± 10%, 500 volt. (C3) 

Signal 5 178 — — 6 0 4 —66 38853 Connector-4 contact female connector—part of antenna match- 
ing transformer (41) 

76739 33 mmf., ± 10%, 500 volts (C4) 
Capacitor—Fixed, ceramic, non-ineulated. Temp. cool. = —750 

V115 6BQ6GT 
Horizontal 
Output 

15000 Mu. V. 
Signal Cap 4 180 8 18 5 —17.5 

*High Voltage 
Pulse Present 

78460 
77852 
76543 

Contact—Teel point contact 
Core—Adjantable core for fine tuning capacitor 
Core—Adjusting core for F.M. trap 

78247 

71504 

10 mini., ± 10%. 500 volts (C24) 
Capacitor—Fixed, headed-lead•-
0.68 rrimf., ± 20%. 500 volts (C23) 

77918 Core-1/2 -20 a 1/2" adjusting core for L48 71502 2.2 mmf., ± 20%. 500 voile (C31) 
No *High Voltage 77914 Core— # 8-32 a 27/64' adjuatable core for L20, L36, L49 71503 3.3 mmf., ± 20%, 500 volt. (C32) 

Signal Cap * 4 175 8 17.5 5 —17 Pulse Present 78231 Detent—Detent mechaniem and fibre ehaft 77854 Clip—Fine tuning clip for fine tuning core 
77917 Form—Channel #8 coil form complete with core 73591 Coil—Antenna matching coil (Part of T1) 

1B3GT H. V. 15000 Mu. V. *High Voltage 77912 Form—Channel # 13 coil form complete with core 78401 Coil—Channel #6 antenna coil (1.61) 
V116 8016 Rectifier Signal Cap — — 2 & 7 14,000 — — Pulse Present 77861 Guide—Bakelite guide for fine tuning lever 73874 Coil—Channel #8 mixer coil (L48) 

78270 Lever— Fine tuning lever 73460 Coil—Channel #6 r.f. plate coil (L32) 

No *High Voltage 
76728 
78234 

Nut—Speednut for capacitors 78532, 77151 
Plate—Mounting plate for •hafts ( front) 

77919 
77915 

Coil—Channel # 13 mixer coil (1.36) 
Coil—Channel # 13 onillator coil (1.49) 

Signal Cap — - 2 & 7 13,000 — — Pulse Present Resistor— Fixed. composition:— 77921 Coil—Channel # 13 ri. plate coil (1.20) 
503015 15 ohm., ± 10%, 1/2 watt (R19) 78224 Coil—Choke coil (. 47 muh) (L27) 

15000 Mu. V. *High Voltage 503039 39 ohms, ± 10%, 1/2 watt (R18) 77206 Coil—Filament choke coil (1.33) 
V117 6W4GT Damper Signal 5 270 — — 3 — — Pulse Present 503112 120 ohm., ± 10%. 1/2 watt (R2) 76763 Coil—Heater choke coil (1.34, 1.35) 

503147 470 ohm., ± 10%. 1/2 watt (R14) 78271 Coil—I.F, input coil complete with adjustable core ( 1.•13) 
No *High Voltage 503210 1000 ohms, ± 10%. 1/2 watt (R6. R20) 76582 Coil—RF amplifier coupling coil (1.7) 

Signal 5 260 — — 3 — — Pulse Present 
503233 
503268 

3300 ohm., ± 10%. Vi watt (R9) 
6800 ohms. ± 10%, 1/2 watt (R1) 

78537 
76538 

Coil—Shunt coil complete with adjuatable core (1.3) 
Coil—Shunt coil complete with adjustable core (1.2) 

V118 
17CP4 

or 17QP4 Kinescope 
15000 Mu. V. 

Signal Cap 14,000 10 430 11 120 2 78 At average Brightness 

823312 
523315 
503410 

12,000 ohm., ± 10%, 2 watt. (R13) 
15,000 ohms, ± 10%. 2 watts (R7) 
100,000 ohm., ± 10%, 1/2 wcatt (R3, R10, RII, RI2) 

39153 
38853 

Connector-4 contact male connector (P51) 
Connector-4 contact female connector—part of antenna 
matching trainformer (41) 

503510 I megohm, ± 10%, 1/2 watt (R4, RS) 77860 Connector—Grounding strap connector 
No 14343 Retainer—Fine tuning elicit retainer ring 77859 Connector—RF grid ,witch return connector (LB) 

Signal Cap 13,000 10 415 11 100 2 58 At average Brightness 77849 Retainer—Retainer for fine tuning spring 78237 Connector—Single contact female connector for UHF 
78549 Screw—# 4-40 a Vs" adjusting acre,. for 1.50. 1.51, L52, L53 connection (42) 

V119 5U4G 15000 Mu. V. 75176 Screw—# 4-40 x 7/16' adjusting screw for L54 76480 Contact—Teel point contact 

V120 5Y3GT Rectifiers Signal 4 & 6 — — — 2 & 8 285 — — 76547 Screw—# 4-40 e.4' adjusting screw for L85, LS& L57. LS8, 
L59, 1.80 

77852 
76543 

Core—Adjustable core for fine tuning capacitor 
Core—Adjusting core for FM trap 

No 
Signal 4 & 6 — — — 2 & 8 274 — — 

rn 
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Ch. KCS 78F H 

STOCK 

No. DESCRIPTION 

503015 

503039 

503112 

503147 

503210 

503233 

503268 

523312 

523315 

523322 

523327 

503410 

503510 

78396 

78399 

76540 

78466 

76542 

76541 

78426 

75190 

78424 

78425 

78259 

77084 

78262 

78261 

70596 

78263 

78137 

78260 

71502 

78257 

78258 

78264 

72618 

78267 

77279 

78269 

78265 

78256 

77489 

503110 

503215 

503222 

503268 

78268 

78402 

76490 

76461 

77293 

77672 

77252 

73960 

76991 

77673 

33098 

33380 

39044 

73664 

76475 

76474 

39636 

39638 

76579 

39640 

76476 

Resistor-Fixed, composition:-
15 ohms, ± 10%, 1/2  watt (519) 
39 ohms, ± 10%, 1/2 watt ( R18) 

120 ohm., ± 10%. 1/2 watt (R2) 

470 ohms, -4 10%, 1/2  watt ( R14. R54) 

1000 ohme. ± 10%. watt (R6. R20) 
3300 ohms, ± 10%, 1/2  watt (R9) 

6800 ohms. ± 10%, 1/2  watt (R1) 

12,000 ohms, ± 10%, 2 watts ( R13) 

15,000 ohm.. ± 10%, 2 watts ( R7) 

22,000 ohms, ± 10%. 2 watts ( R52) 
27,000 ohms, -4 10%, 2 watts (R53) 

100,000 ohms, + 10%, 1/z watt (R3, RIO. R11. RI2) 

I megohm, ± 10%, 112 watt ( 54. R5) 

Transformer-Antenna matching transformer complete (Ti) 

Transformer-Converter transformer (T2, R8) 

Trap-FM trop complete with adjustable core (1.5) 

Trap- IF. Trap (L6) 
Trop'-I.F. trap (41.25 mc) complete with cor* (Li) 

Trap- IF. trap (45.75 mc) complete with core (L4) 

Washer-"C" washer for clutch mechanism 

Washer-Insulating washer (neoprene) for capacitor 

Washer-Retaining washer for knob shaft spring 
Washer-Spring washer for clutch mechanism 

RF UNIT ASSEMBLIES 

KRK27 

Capacitor- Adjustable, steatite:-
0.6- 1.4 mmf. complets with adjustable core (C7, C8) 

Capacitor-Fixed, ceramic:-
1000 minf., feed-thru (C2, CIO, Cll. C12) 
Capacitor-Fixed, ceramic, non-insulated, Temp. coef. = 
7 mmf., + 0.5 rnmf., SOO volte DC (C6) 

22 mmf.. t 5%, 500 volts DC (CS) 
33 rnrrtf.. ± 5%, 500 volts DC (C9) 
Capacitor- Fixed, ceramic, non-insulated, Temp. coef. = -750 
0.75 mmf., + 0.25 mini.. 503 volte DC (C13) 

Capacitor- Fixed, headed-lead:-
0.51 mmf., ± 10%, 500 volts DC (C3) 

0.62 mrnf.. -t 10%, 503 volts DC (C4) 

2.2 rnmf., ± 10%. 500 volts DC (C14) 

Capacitor-Variable tuning capacitor (CIA. C1B, C1C, CID, 
C15, C16, LI, L2) 

Coil-I.F, coil complote with adjustable core (L7) 

Coil-Peaking coil (L3, RI) 
Coil-Peaking coil (20 muh) (L4) 

Coil - RF choke coil (0.15 muh) (Lb. L11) 

Coil- RF choke coil (0.33 muh) (L8, L9) 
Connector-Single contact male connector for I.F. output cable 
Connector-2 contact female connector for UHF antenna (J1) 

Holder-Crystal holder 

Rectifier- Crystal rectifier IN82 (CRI) 

Resistor- Fixed, composition:-
100 ohms, + 10%, 1/2 watt ( R2) 

1500 ohms. 1- 10%, 4 watt (R3) 
2200 ohms, 4- 10%. 1/2  watt (RS) 

6800 ohms. -4 10%, 1/2 watt ( 54) 

Transformer-Antenna input transformer (TI) 

CHASSIS ASSEMBLIES 

KCS 78F-VHF Chassie 

KCS 78H-UHF/VHF Chassie 

Board-Antenna terminal board for KCS78H 
Bracket-Mounting bracket complete with insulator for picture 

control 

Capacitor-Ceramic:-
500 mmf., 20,000 volts (C188) 
Capacitor-Fixed, ceramic, High "K" 
470 mmf., ± 100%, -0%, 500 volts DC (C127, C128, CI29, C130, 

CI31, CI35. C196) 
Dual 470 mmf., + 100%. -0%, 500 volts DC (C132A. C132B) 

1000 mmf., + 100%. -0%, 500 volts DC (CI33) 

10,000 mmf., + 100%, -0%, 500 volts DC (C104, C134, CI94) 
Dual 10,000 mmf., ± 100%, -0%, 500 volts DC (C101A. C101B) 

Capacitor-Fixed, ceramic, insulated:-
470 mmf., ± 10%, 1500 volts DC (C144) 

Capacitor-Fixed, ceramic, non-iruulated, Temp. coef. = -750 
10 mmf., -± 1.0 mmf., 580 volts DC (C136) 

12 mmf.. ± 10%, 500 volts DC (C175) 
15 rnmf., ± 10%, SOO volts DC (C141) 

39 mmf.. + 10%, 500 volts DC (C140) 

Capacitor-Fixed, mica:-
68 mmf., 1000 volts (C177) 

82 rnmf., 1000 volts DC (C153) 

220 mrrif., SOO volts DC (C154) 

270 mmf., 500 volts DC (C139) 
270 mrnf., 1000 volte DC (C149, C191) 

330 rnmf., 500 volts DC (C150) 

330 mrnf., 1000 volte (C182) 

STOCK 
No. DESCRIPTION 

73551 

73557 

73794 

73786 

73787 

76479 

76995 

77123 

73594 

77676 

73477 

76442 

76011 

77925 

77124 

76640 

76441 

76975 

77641 

77924 

77639 

76445 

77642 

77643 

73094 

39644 

71496 

75217 

75218 

77644 

76970 

75643 

73595 

73818 

73796 

73920 

73808 

73561 

73562 
73798 

73810 

73811 

73552 

73596 

73553 

73592 

73792 

73784 

76796 

76639 

77670 

77671 

76642 

30789 
503033 

503047 

34763 

503082 

502118 

503139 

503147 

513156 

503168 

503210 

513210 

623218 

503222 

523222 

503233 

502239 

0.1 mfd., 400 volts (C151. CI59. C169, C170, C178) 

0.1 mfd., 600 volts (C160, C163, C186) 

0.22 mfd., 400 volts (C125) 

0.27 mfd., 200 volts (C187) 
0.47 mid.. 200 volts (C109, C143, C181) 

Capacitor-Fixed, tubular, moulded, oil imprednated:-
.00068 mid., 600 volts (CI84) 

.0012 mfd., 600 volts (C185) 

.0016 mfd.. 1000 volts (C164) 

.01 :nid., 600 volts (C172, C173. C183) 

Choke-Filter choke (L117) 

Coil-Choke coil (L101, 1,118) 

Coil-Horixontal linearity coil complets with adjustable core 
(LIII) 

Coil-Peaking coil (36 muh) (L102) 

Coil-Peaking coil (220 muh) (LI07, R146) 
Coil-Peaking coil ( 1000 muh) (LI06, R218) 

Coil- RF choke coil ( 1.5 muh) (L110) 

Coil- Width coil complete with adjustable core (LI09) 

Control-AGC control ( R154) 
Control- Brightness control, volume control and power switch 

(R110A. R110B, S102) 
Control-- Height control (RI76) 
Control-- Horizontal hold control ( R200) 

Control-Picture control ( R144) 

Control- Vertical hold control (R174) 

Control-Vertical linearity control ( R186) 

390 mmf., 1000 volts DC (C157) 
470 mmf.. 500 volts DC (CI06. C107) 

Capacitor- Mica trimmer:-
5- 70 mmf. (C119) 

Dual 10-160 mmf. (C174A. C174B) 

Capacitor-Electrolytic:-
Comprising:-1 section of 10 mfd., 350 volts. 1 section of S mfd., 

350 volts and 1 section of 150 mfd., 50 volts (C126A. C126B, 
C126C) 

Comprising:- 1 section of 80 mfd., 400 volts and 1 section of 
20 mfd., 400 volts (C117A, C117B) 

Comprising:- 1 section of 100 mfd., 400 volts. 1 section of 10 
mfd., 350 volte and 1 section of 20 mid.. SO volts (C1I6A, 
C116/3. C116C) 

Capacitor-Fixed, tubular, paper, oil impregnated:-
.001 mfd.. 1000 volts (C114, C146, CI56. C176) 
.0022 mid., 600 volts (C108, C145, C158) 

.0027 mfd., 1600 volts (C118) 

.0039 mid.. 600 volte (C147) 

.0047 mfd., 603 volts (CI10. C138, C162, C168) 

.0082 mid.. 1000 volts (C1SS) 

.01 mfd., 400 volts (C111, C115) 

.022 mfd.. 400 volts (C180) 

.022 mfd., 600 volts (C166) 

.022 mid.. 1000 volts (C142, CI89) 

.027 m'id.. 1000 volts (CI90) 

.033 mfd., 403 volts (C112, C152) 

.033 mid., Iwo volts (C161) 

.047 mfd., 400 volts (C179) 

.047 mfd., 600 volts (C167) 

.068 mfd., 400 volts (C165) 

0.1 mfd., 200 volts (C171) 

Resistor--Wire wound,---
5.1 ohms. 4 watt (R213) 

180 ohms, 2 watts ( R210) 

3300 ohms. 7 watts ( R120) 
3800 ohms. 7 watts (R121) 

6750 ohms, 10 watts (R142) 

Resistor- Fixed, composition:-
33 ohm.. 5% . 4 watt ( 5131) 

33 ohms, + 10%. 1/2  watt (5139) 
47 ohms, 10%. 1/2 watt (RIOS, 12209) 
68 ohms. 5% . 4 wa tt ( 5128) 

82 ohms, t 10%, 1/2 watt ( 5101) 
180 ohms. ± 5%. 1/2  watt (5134) 

390 ohms. 10%. 1/2  watt (R187) 
470 ohms, + 10%, 4 watt ( R135) 

560 ohms, - 10%, 1 watt ( 5114) 

680 ohms, ± 10%, 4 watt ( R143) 
1000 ohms, + 10%, 1/2 watt ( R104. R116, R127. R130. R132) 

1000 ohms, + 10%. 1 watt (R102) 

1800 ohms, ± 10%, 2 watts ( 5115) 

2200 ohms, 4 10%, 1/z watt ( R145) 
2200 ohms, ± 10%, 2 watts (R141) 

3300 ohms, ± 10%. 1/2  watt ( R188) 

3900 ohms. -4 5%. 1/2  watt ( R138) 

STOCK 

No. DESCRIPTION 

503239 

502247 

513268 

523268 

503282 

53282 

502310 

513310 

503312 

503315 

503318 

503322. 

503339 

70351 

503347 

51247 

502356 

503356 

512356 

503368 

503382 

513410 

503412 

502415 

503415 

512415 

502418 

503422 

502427 

503427 

503433 

503439 

503447 

503468 

503482 

503510 

502511 

503512 

503515 

11769 

503522 

503539 

503610 

76795 

76440 

76982 

77635 
77112 

76981 

77636 

77637 

77638 

76433 

76983 

77585 

77000 

75024 

77129 

75022 

3900 ohms, • 10%, 1/2 watt ( 5202) 

4700 ohms, 4- 6%, 1/2 watt ( 5168) 

6800 ohms. -• 10%. 1 watt ( R150) 

6800 ohms, + 10%, 2 watts (R211) 

8200 ohms, 4- 10%. 1/2  watt ( R159. 5169, 5180, R183) 

8200 ohms, + 10%, 2 watts ( R140) 

10,000 ohms. ± 5%, 1/2  watt ( RI07. R108) 

10,000 ohms. ± 10%, I watt (R217) 

12.000 ohms, - 10%, 1/2  watt ( R111) 

15,000 ohms, • 10%. 1/2  watt ( 5189) 

18,000 ohms, + 10%, 1/2 watt ( R157, R172. R204) 

22,000 ohms, + 10%. 1/2  watt (R162, R166, R171, R201) 

39,000 ohms, ± 10%, 112 watt (5106) 

43,000 ohms, ± 5%, 1/2  watt ( R147) 

47,000 ohms, ± 10%, 1/2  watt (5136, R149, 5166) 

47,000 ohms, ± 5%. 1 watt ( R206) 

56,000 ohms, ± 5%, 1/2 watt (5129, 5133) 

56.000 ohms. 10%, 1/2 watt (R212) 
56,000 ohms. ± 5%, 1 watt (R182) 

68,000 ohms, 10%, 1/2  watt ( 5161. 5199) 

82,000 ohms, ± 10%. 1/2 watt (5198) 

100,030 ohms. ± 10%. 1 watt (R179. R2I9) 

120,000 ohms, ± 10%, 1/2  watt (5158) 

150,000 ohms, -4- 5%. 1/2  watt ( R148) 
150,000 ohms, +. 10%, 1/2  watt (R178, RI91, R194) 

150,000 ohms, 4.: 5%. 1 watt ( R203) 

180,000 ohms, t 5%, 1/2  watt (R125) 

220,000 ohms, ± 10%. 1/2  watt (R190, R192) 
270.000 ohms, ± 5%, V, watt (RI81) 

270.000 ohms, 4 10%, 1/2  watt ( R163. R177) 
330,000 ohms. 10%, 1/2  watt ( RIZ, R195, R197) 

390,000 ohms. • 10%, 1/z watt ( 121.55, R173) 

470.000 ohms. 10%, 1/2  watt (5113. 5153. 5193. 5208) 

680.000 ohms, •• 10%. 1/2 watt ( R160. R167) 
820,000 ohms. + 10%, 1/2 watt ( R196, R207) 

1 megohrn, 10%, 1/2 watt ( 5161) 
1.1 megohm, 5%. 1/2 watt ( RIBS) 
1.2 megohm. • 10%. 1/2  watt ( R184) 

1.5 megohm, 10%. 1/2  watt (R175) 

1.8 megohrn.. -4 5%. 1/2  watt ( R124. R205) 

2.2 rnegohm, 10%, 1/2 watt ( R164. RI70) 

3.9 megohm, -4 10%, 1/2 watt (RI37. RI52) 
10 rnegohm, t 10%, th watt ( R109) 

Transformer- Hi- voltage transformer (T115) 
Transformer- Horizontal oscillator transformer complete with 

adjustable core (TI14) 
Transformer-Output transformer (T103) 
Transformer-Power transformer, 117 volts. 60 cycle (T113) 
Transformer- Ratio detector transformer (TI02. C105) 

Transformer-Sound I.F. transformer complete with adjustable 
core (T101, C102. C103, R103) 

Transformer- Vertical output transformer (T112) 

Transformer-- let pis I.F. transformer complets with adjustable 
cores (T104, C120, 12126) 

Transformer- 2nd pis I.F. transformer complete with adjust-
able core (T106) 

Transformer-3rd or 4th pis I.F. transformer (T107, T108) 

Trop - 4.5 MC trap (LIOS. C137) 

Washer-"C" washer for picture control extension shaft (2 req'd) 

SPEAKER ASSEMBLIES 

971636-1W 

RLIOICS 

RMA-274 

(For Modela I7S350, 17S350U, 17S351, 175351U) 

Speaker- 5" PM speaker complete with cone and voice coil 
(3.2 ohms) 

SPEAKER ASSEMBLIES 
971490-3W 971490-3R 
RLIOSE6 
RMA-274 RMA-285 

(For Modela 17S360, 17S360U) 

Cone-Cone and voice coil (3.2 ohms) for speaker stamped 
971490-3W 

Cone-- Cone and voice coil (3.2 ohms) for speaker stomped 
971490-3R 

Speaker-8" PM speaker complete with cons and voice coil 
(3.2 ohms) 

Note:- If stamping on speaker in instruments does not ogres 
with above speaker number, order replacement parts by referring 
to Model number of instruments, number stamped on speaker 
and full description of part required. 
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MODELS CMUA435AA, 436AA, CTA435AA, 436AA, 250 Series 

SYMBOL DESCRIPTION PART NO. 

COILS & TRANSFORMERS 

Ti Antenne input transformer 360490-2 
T101 Discriminator transformer 360512-1 
T102 Audio output transformer 320068-2 
T201 1st IF coil 360581-1 
T202 2nd IF and trap coil 360582-1 
T203 3rd IF and detector coil 360607-1 
T301 Vertical output transformer 320067-2 
T401 H. V. transformer 360606-1 
T501 Power transformer 300077-1 
Li R. F. choke 360601-8 
L3 IF output coil 360603-1 
L4 R. F. choke 360601-9 
L101 Sound take-off coil 360584-1 
L102 Sound take-off coil 360584-1 
L201 1st IF input coil 360540-1 
L202 Peaking, orange, black, orange 360443-37 
L203 Peaking, orange, yellow, orange 360443-39 
L205 Peaking, .orange, orange, orange 360443-28 
L301 Deflection coil 360587-3 
L401 Horizontal oscillator coil 360579-1 
L402 Horizontal width coil 360585-2 
L501 Filter reactor 320058-2 
L603 Coil, part of C603 250188-8 
L604 Coil, R. F. coupling 360415-44 
L606 Coil, part of C606 250188-8 
L608 Coil, IF coupling 360574-12 
L609 Coil, Xtal return 360574-14 
L611 Choke, cathode 360522-7 
L612 Choke, filament 360574-8 
L613 Choke, filament 360574-8 
L614 Choke, oscillator plate 360574-8 
L615 Choke, filament 360574-8 
A41 IF input coil 360602-1 

CAPACITORS 

Cl Trimmer 250188-6 
C2 Molded, 10 me, 500 V. 250221-127 
C4 Ceramic, . 0015 mfd, 500 V. 250175-10 
CS Ceramic, 470 mmf, 500 V. 250175-8 
C6 Molded, . 18 mmf, 500 V. (with 

gimmick)250216-4 
C7 Ceramic, 470 me, 500 V. 250175-8 
C8 Ceramic, 470 me, 500 V. 250175-8 
C9 Molded, 1.8 me, 500 V. 250221-117 
C10 Molded, . 56 me, 500 V. 250221-111 
C11 Ceramio, 15 me, 500 V. 250207-5 
C12 Molded, 3.3 mmf, 500 V. 250221-121 
C13 Ceramic, . 0015 mfd, 500 V. 250175-10 
C14 Ceramic, 470 mmf, 500 V. 250175-8 
C15 Ceramic, 470 me, 500 V. 250175-8 
C16 Ceramic, 6 mmf, 500 V. 250088-137 
C17 Trimmer plate & insulator 635111-1 
C18 Ceramic, 10 me, 500 V. 250088-136 
C20 Ceramic, 470 me, 500 V. 250175-8 
C22 Ceramic, 39 mmf, 500 V. 250175-20 
C23 Ceramic, 39 mmf, 500 V. 250175-20 
C25 Ceramic 470 mmf, 500 V. 250175-8 
C101 Molded, 4.7 mmf, 500 V. 250221-123 

PARTS LIST ANC. DESCRIPTIONS 

SYMBOL DESCRIPTION PART NO. 

C102 
C103 
C104 
C105 
C106 
C107 
C108 
C109 
C110 
C111 
C112 
C113 
C114 
C201 
C202 
C203 
C204 
C205 
C206 
C208 
C209 
C210 
C211 
C212 
C213 
C301 
C302 
C303 
C304 
C305 
C306 
C307 
C308 
C309 
C401 
C402 
C403 
C404 
C405 
C406 
C407 
C408 
C409 
C410 
C411 
C412 
C413 
C414 
C501 

C502 

C503 
C504 
C601 
C602 
C603 
C604 
C605 
C606 
C607 
C608 
C610 
C611 

Ceramic disc, 68 mmf, 500 V. 
Ceramic disc, . 005 mfd, 500 V. 
Ceramic disc, . 005 mfd, 500 V. 
Ceramic disc, . 005 mfd, 500 V. 
Ceramic, 100 mmf, 500 V. 
Ceramic disc, 1000 me, 500 V. 
Ceramic disc, . 005 mfd, 500 V. 
Ceramic disc, . 005 mfd, 500 V. 
Paper, . 0022 mfd, 400 V. 
Paper, . 015 mfd, 600 V. 
Ceramic disc, 68 mmf, 500 V. 
Ceramic disc, 470 mmf, 500 V. 
Ceramic, 10 me, 500 V. 
Silver mica, 82 mmf, 500 V. 
Ceramic disc, 680 mmf, 500 V. 
Ceramic disc, 680 mmf, 500 V. 
Ceramic disc, 430 mmf, 500 V. 
Ceramic disc, 680 me, 500 V. 
Ceramic disc, 680 mmf, 500 V. 
Ceramic disc, . 02 mfd, 450 V. 
Ceramic disc, . 005 mfd, 500 V. 
Paper, . 1 mfd, 200 V. 
Paper, . 0033 mfd, 600 V. 
Paper, . 22 mfd, 200 V. 
Paper, . 1 mfd, 200 V. 
Paper, . 0022 mfd, 400 V. 
Mica, 150 me, 500 V. 
Paper, . 1 mfd, 400 V. 
Ceramic disc, 5000 mmf, 500 V. 
Ceramic disc, 1000 me, 500 V. 
Mica, 2700 mmf, 500 V. 
Paper, . 047 mfd, 400 V. 
Paper, . 1 mfd, 400 V. 
Paper, . 047 mfd, 400 V. 
Ceramic disc, 1000 mmf, 500 V. 
Ceramic disc, 1000 mmf, 500 V. 
Paper, . 0047 mfd, 400 V. 
Paper, . 047 mfd, 200 V. 
Ceramic disc, 1000 mmf, 500 V. 
Silver mica, 3900 mmf, 500 V. 
Silver mica, 360 me, 500 V. 
Silver mica, 270 mmf, 500 V. 
Paper, . 001 mfd, 400 V. 
Paper, . 047 mfd, 400 V. 
Paper, . 047 mfd, 400 V. 
Ceramic disc, . 001 mfd, 1000 V. 
Electrolytic, 10 mfd, 350 V. 
Paper, . 1 mfd, 600 V. 
Electrolytic, 70-40-10/350 V, 

50/50 V. 
Electrolytic, 30-5/350 V, 

100/200 V. 
Ceramic disc, . 01 mfd, 1000 V. 
Ceramic disc, . 01 mfd, 1000 V. 
Molded, . 82 mmf 
Molded, . 82 me 
Ceramic, variabfe 
Molded, 2.7 mmf 
Molded, 2.7 me 
Ceramic, variable 
Molded, 1.2 mmf 
Ceramic disc, 47 me 
Ceramic, variable 
Fine tuning 

250218-7 
250175-1 
250175-1 
250175-1 
250207-46 
250218-8 
250175-1 
250175-1 
250211-3 
250201-8 
250218-7 
250218-6 
250207-3 
250159-2045 
250218-10 
250218-4 
250218-11 
250218-4 
250218-4 
250175-7 
250175-1 
250202-13 
250201-4 
250202-15 
250202-13 
250211-3 
250159-99 
250211-13 
250218-13 
250218-8 
250160-1069 
250212-7 
250211-13 
250211-11 
250218-8 
250218-8 
250212-4 
250212-5 
250218-8 
250161-5041 
250159-5060 
250159-5057 
250211-1 
250211-11 
250211-11 
250218-12 
270027-23 
250201-13 

270021-52 

270021-55 
260219-2 
250219-2 
250221-113 
250221-113 
250188-8 
250221-119 
250221-119 
250188-7 
250221-115 
250175-21 
250188-8 
260121-1 

SYMBOL DESCRIPTION PART NO. 

C612 Ceramic, 2.3-4.0 me 250220-2 
C614 Ceramic disc, 470 me 250175-8 
C617 Ceramic disc, 470 me 250175-8 
C624 Molded, . 68 mmf 250221-112 

RESISTORS 

R1 100,000 ohm, V2 W. 230104-86 
R2 470,000 ohm, V2 W. 230104-94 
R3 470,000 ohm, V2 W. 230104-94 
R4 8200 ohm. V2 W. 230104-73 
115 680 ohm, W. 230104-60 
116 3300 ohm, V2 W. 230104-68 
117 330,000 ohm, 1,i W. 230104-92 
118 33,000 ohm, V2 W. 230104-80 
R9 68,000 ohm, ti W. 230104-84 
1110 470,000 ohm, V2 W. 230104-94 
R11 22,000 ohm, ii W. 230104-78 
1112 150 ohm, V2 W. 230104-52 
R101 82 ohm, V2 W. 230104-49 
11102 270,000 ohm, t¡ W. 230104-91 
11103 47,000 ohm, V2 W. 230104-82 
11104 1000 ohm, V2 W. 230104-62 
11105 100,000 ohm, li W. 230104-86 
11106 100,000 ohm, t¡ W. 230104-86 
11107 68,000 ohm, V2 W. 230104-84 
11108 4.7 megohm, t¡ W. 230104-106 
11109 470,000 ohm, t¡ W. 230104-94 
11111 1.2 megohm, +5%, 'i W. 230094-233 
R112 1 megohm, ±5%, V2 W. 230094-231 
11113 3300 ohm, 1 W. 230105-68 
11114 1000 ohm, V2 W. 230104-62 
11115 33,000 ohm, 'i W. 230104-80 
R116 270 ohm, 2 W. 230106-55 
11201 10,000 ohm, *5%. l'i W. 230094-183 
R202 56 ohm, V2 W. 230104-47 
R203 1000 ohm, V2 W. 230104-62 
11204 1000 ohm, V2 W. 230104-62 
11205 8200 ohm, *5%, V2 W. 230094-181 
11206 56 ohm, ii W. 230104-47 
11207 1000 ohm, V2 W. 230104-62 
11208 10,000 ohm, * 5%, ti W. 230094-183 
11209 220 ohm, ti W. 230104-54 
11210 1000 ohm, ;,i W. 230104-62 
11211 5600 ohm, *5%, ti W. 230094-177 
11212 1 megohm, li W. 230104-98 
11214 18,000 ohm, 1 W. 230105-77 
11215 330,000 ohm, V2 W. 230104-92 
11216 470,000 ohm, V2 W. 230104-94 
11217 5600 ohm, 2 W. 230106-71 
R219 270,000 ohm; ti W. 230104-91 
R223 1 megohm, ;¡ W. 230104-98 
11224 1 megohm, V2 W. 230104-98 
11301 10,000 ohm, i¡ W. 230104-74 
11302 4.7 megohm, ;¡ W. 230104-106 
11303 470,000 ohm, V2 W. 230104-94 
11304 330,000 ohm, V2 W. 230104-92 
11305 330,000 ohm, V2 W. 
R306 68,000 ohm. V2 W. 

.230104-92 
230104-84 

11307 1 megohm, ti W. 230104-98 
11308 22,000 ohm, ti W. 230104-78 
11309 3300 ohm, W. 230104-68 

SYMBOL DESCRIPTION PART NO. 

11310 
R311 
11312 
11313 
R314 
11315 
11317 
R318 
11319 
11321 
R323 
11324 
11401 
11402 
11403 
11404 
11405 
11406 
R407 
R409 
R410 
11411 
R412 
11413 
11414 
11415 
11416 
11417 
R501 
11502 
11503 
R504 
11505 
11601 
11602 
11633 
11604 
11607 

11110 

11213 
11218 
11316 
11320 
11322 
11408 

PC301 
S301 
S501 
S502 
F401 
X601 

2700 ohm, ti W. 
390 ohm, V2 W. 
150 ohm, V2 W. 
1 megohm, V2 W. 
270,000 ohm, 1 W. 
1.5 megohm, ti W. 
1.8 megohm, 1 W. 
12,000 ohm. V2 W. 
47,000 ohm, ti W. 
1000 ohm, V2 W. 
180 ohm, t'2 W. 
180 ohm, W. 
100,000 ohm, ti W. 
100,000 ohm, !:'d W. 
470,000 ohm, V2 W. 
4.7 megohm, 
1500 ohm, 15%. V2 W. 
6800 ohm, ± 5%, V2 W. 
82,000 ohm, W. 
200,000 ohm, ±5%, 
18,000 ohm, ti W. 
470,000 ohm, Ili W. 
13,500 ohm, 5 W. 
1500 ohm, 1 W. 
1000 ohm, 1 W. 
4700 ohm, 2 W. 
18 ohm, 2 W. 
27 ohm, V2 W. 
1200 ohm, 1 W. 
680 ohm, V2 W. 
120,000 ohm, V2 W. 
15,000 ohm, 2 W. 
15,000 ohm, 2 W. 
100,000 ohm, ti W. 
100,000 ohm, ti W. 
22,000 ohm, ti W. 
1200 ohm, 1 W. 
100 ohm, lW. 

CONTROLS 

w. 

Volume, 1 megohm, with ON-OFF 
switch 

Contrast, 2000 ohm 
Brightness, 50,000 ohm 
Vertical hold, 1.25 megohm 
Vertical height, 2.5 megohm 
Vertical linearity, 3000 ohm 
Horizontal hold, 25,000 ohm 

MISCELLANEOUS 

Printed Circuit 
Switch, fringe-local 
Switch, ON-OFF ( on VOL. control) 
Switch, UHF-VHF 
Fuse, 150 MA, slow-blow 
Crystal diode 
VHF tuner 
UHF tuner 
Receptacle, AC 
Terminal board, antenna 
Ion trop 

230104-67 
230104-57 
230104-52 
230104-98 
230105-91 
230104-100 
230105-101 
230104-75 
230104-82 
230104-62 
230104-53 
230104-53 
230104-86 
230104-86 
230104-94 
230104-106 
230094-163 
230094-179 
230104-85 
230094-214 
230104-77 
230104-94 
240071-7 
230105-64 
230105-62 
230106-70 
230106-41 
230104-43 
230105-63 
230104-60 
230110-1 
230106-76 
230106-76 
230104-86 
230104-86 
230104-78 
230145-63 
230104-50 

220126-44 
220126-43 
220129-7 
220129-9 
220146-2 
220120-3 
220129-8 

250186-1 
160169-3 

160247-1 
180157-24 
530036-1 
700458-1 
700459-1 
180547-1 
209601-2 
360492-7 
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DESCRIPTION AND SPECIFICATIONS 

The Magnavox Model 700426 UHF tuner is a 
two- tube, continuously tuning unit which 
incorporates a 24 position detent action 
for simplicity of operation. It is 
mounted at the front left of the tele-
vision receiver and consists primarily 
of a preselector, oscillator, crystal 
mixer and cascode I. F. amplifier. It 
covers all 70 UHF television channels 
and has a 41 mc. I. F. output which is 
coupled to the TV chassis through a UHF-
In-11F switch. 

It has a bandpass of at least three 
channel widths which allows the UHF 
range to be covered in steps of three 
channels for each position of the selec-
tor detent. Stations in a particular 
area can be quickly and accurately tuned 
by this method because the FCC normally 
allocates UHF stations at least six 
channels apart and only one station will 
be present on every other detent posi-
tion. The tuner is inoperative during 
VHF reception. 

ALIGNMENT 

The following alignment makes use of the 
I. F. amplifiers and video detector of 
the TV receiver for I. F. alignment of 
the tuner so it is extremely important 
that their alignment be correct. If I.F. 
alignment of the receiver is necessary, 
see the Service Bulletin on that instru-
ment for ingtrurtinns. 

The R. F. and oscillator alignment ne-
cessitates the use of a UHF sweep gener-
ator and a signal generator which will 
deliver frequencies of 500 mc. to 910 mc. 

If UHF equipment is not available, har-
monics of VHF instruments may be used. 
See Magnavox pamphlet "Servicing The 
Magnavox 700426 UHF Tuner Using VHF Test 
Equipment". 

PRESELECTOR 

As no tubes are included in the prese-
lector, alignment should be completed 
with the receiver turned off. Refer to 
Fig. 1 for instrument connections and 
alignment points. 

_ 

LOW FREQUENCY OSCILLATOR 
ADJUSTMENT 

V602 

614 

C610 C606 

V601 

1.607  
Lffli 

Connect oscilloscope to TP601. Connect 
300 ohm output of UHF sweep generator to 
the UHF antenna terminals on UHF tuner. 
Loosely couple the signal generator to 
the preselector to provide markers. 

CHAN 21 
CHAN 19 PIX SOUND 

FIG.2 
LOW FREQUENCY RF CURVE 

Set the channel selector on channel 20, 
and turn the sweep generator center fre-
quency to 509.5 mc. Insert marker fre-
quencies of 501.25 ( channel 19 pix.) and 
517.75 ( channel 21 sound). Adjust C603 
and C610 trimmers for response curve as 
in Fig. 2. 

8+ I4CV, 108-300 SERIES 

16+ 2  OV,106-1e400-500 SERIES 

\/ IF 

FIG.I 

TOP & REAR VIEW OF TUNER 

•  > 8+ 250V• 

 >FIL. 

  AGC 

Turn the channel selector to channel 77. 
Set the sweep generator to 851.5 mc. and 
adjust the marker generator to 843.25 
mc. (channel 76 pix.) and 859.75 mc. 
(channel 78 sound). Adjust C603 and C610 
trimmer lead inductances L603 and L606 
by bending leads for a curve as shown in 
Fig. 3. 

CHAN 76 PIX 
CHAN 78 
SOUND 

FIG.3 

HIGH FREQUENCY RF CURVE 

Because of interaction between high end 
and low end adjustments, recheck the 
curve on channel 20. A 30% tilt is 
allowable on both channels 20 and 77. 

To check for tracking, turn channel se-
lector to channel 50. Set sweep gener-
ator center frequency to 689.5 mc. and 
insert marker signals of 681.25 mc. 
(channel 49 pix.) and 697.75 mc. (chan-
nel 51 sound). A 50% tilt is allowable 
between the markers. 

OSCILLATOR 

Turn on the receiver and turn UHF-VHF 
switch to UHF. Connect oscilloscope to 
TP601, 300 ohm sweep cable to UHF an-
tenna terminals and loosely couple sig-
nal generator to the preselector as in 
R. F. alignment. 

Set the sweep generator center frequency 
to 553 mc. Turn channel selector to 
channel 20. Set marker signal to 565 mc, 
turn fine tuner fully clockwise and ad-
just C612 to place oscillator marker at 
565 mc. Set marker signal to 541 mc., 
turn fine tuner fully counter- clockwise 
and bend the fine tuner stop to place 
oscillator marker at 541 mc. 

Set the sweep generator to 895 mc., turn 
channel selector to channel 77 and fine 
tuner fully clockwise. Set marker sig-
nal to 907 mc., and adjust L610 induct-
ance lead on oscillator grid by bending 
lead to center the oscillator marker at 
907 mc. Set marker signal to 883 mc., 
turn fine tuner fully counter- clockwise 
and carefully adjust L605, inductance 
lead on the glass fine tuner, to center 
the marker at 883 mc. 

Because of interaction between high end 
and low end osçillator adjustments, re-
check the low frequency setting. 

Set the channel selector to channel 50 
and sweep generator frequency to 733 mc. 
Set marker signal to 743 mc. and turn 
fine tuner fully clockwise. Oscillator 
marker must be at 743 mc. or above. Set 
marker signal to 723 mc. then turn fine 
tuner fully counter- clockwise. Oscil-
lator marker must be at 723 mc. or below 

IF AMPLIFIER 

Turn UHF-VHF switch to UHF. Connect I.F. 
sweep generator to high side of the 
crystal mixer thru a 1000 ohm resistor 
and loosely couple a VHF signal genet-
ator to provide markers. Connect os-
cilloscope across the video detector 
load resistor in the TV chassis and 
connect bias battery to I. F. and R. F. 
AGC circuits (see I. F. alignment in 
Service Bulletin for that instrument). 

PIX IF 
45,75 MC. 

FIG.4 
IF CURVE 

Remove UHF tuner shield cover and adjust 
L617 (using insulated screwdriver in 
slot in bottom of iron core) for maximum 
curve height with 45.75 mc. marker near 
50% ( see Fig. 4). If necessary adjust 
L607 (using short aligning tool) for 
proper tilt ( not over 10%) allowing 
slight reduction in curve height. 
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MODEL 700426, UHF Tuner 

SYMBOL 

L604 
L607 
L608 
L609 
L611 
L612 
L613 
L614 
L615 
L616 
L617 

C601 
C602 
C603 
C604 
C605 
C606 
C607 
C608 
C609 

UHF 
ANT 
TERMS 

DESCRIPTION 

COILS & TRANSFORMERS 

RF coupling 
Input IF 
IF coupling choke 
Crystal return choke 
Osc. plate choke 
Ose. fil. choke 
Ose. fil. choke 
Ose. cathode choke 
Fil. choke 
Fil. choke 
Output IF 

CAPACITORS 

Molded, . 82 mmf. 
Molded, .82 mmf. 
Trimmer 
Molded, 2.7 mmf. 
Molded, 2.7 mmf. 
Trimmer 
Molded, 1.2 mmf. 
Ceramic, 10 mmf. 
Ceramic disc, 8 mmf. 

FOR SVGLL ANTLNNA OPERATION 
USE EXTERNAL ZOuPL ING UNIT TO 
COUPLE SINGLE ANTENNA TO UHF 
AND VIF T JNER INPUTS 

EXTERNAL SHIELD 

C604 
2.7 

L603 

C603 

C606 
0113 

C624 
.68 

+ - ...we,» lug u_ 

R61 OMIT OMIT 10 
i 1 F TAI 

II 
R-4 

oki 

IN 
105 106 

107 108 

1TE '' I G - 
L RICA S 

( INI24) 
MIXER 

X601LS  0606 

L606 

610 

PART NO. 

360415-44 
360571-1 
360522-6 
360522-5 
360522-7 
360574-8 
360574-8 
360574-8 
360574-8 
360574-10 
360572-1 

250221-113 
250221-113 
250188-8 
250221-119 
250221-119 
250188-7 
250221-115 
250207-3 
250175-11 

L60IC 

0607 

0609 

TP601 

R6I5 
220 

IC625 
r 

PARTS LIST 

6BK7 OR 6BK761 
I-F AMPLIFIERS 
V6014 V60IB 

C618 
470 

1.613 L616 

1.617 

R609 
470F 

R608 
47CH 1619 

470 

ree R6I1 
1000 100 

0621 C622 I- SEE ±470 
. TABLE  

•250V 

13606 
100F R-F 

A SC 

I.FONNECTIONS TO THE RIGHT OF THIS LINE ARE XTERNAL AND ARE NOT A PART OF TIE TUNER. 

CONVECTIONS FOR SINGLE WAFER SWITCH 
GANGED WITH TONE CONTROL. 

UHF TUNER 
OUTPUT 

• 210V 
UHF TUNER 

S' FRONT 

• 210 V FROM 
I- F CHASSIS 

• 2113V VHF 
TUNER 

TV SET 
I- F INPUT 

VHF TONER 
IF OuTPuT 

SWITCH SHOWN IN CCW POSITION 10t4F1 

CONNECTIONS WHEN SEPARATE SINGLE WAFER 
SWITCH IS USED 

SWITCH CW • 2SOT NM SENS IN 
POSITION luHF1 • meal TUN SENS NNE 

.2504 VIP 11,111)1 
SERIES es 

•210)5111 TVIEll 
SEINES pOS ill 

• HOT 11111 TON 
1)11)5112114 

tra 
(a Amu 
I INPUT 

CONNECTIONS MIEN HALF WAFER SWITCH 
IS USED. 
SWITCH IN CCW POSITION IV.H 

UHF TUNER VHF TIMER 
I-F OUTPUT I-F OUTPUT 

-I( 0  OUTPUT 
C620 _I_ 
470 6612 

s s 

a613 TA .20, 

SERIES 105,106 
_ a Ica ONLY 
R617 
WV. •140V 

G626 SEE SERES -r 470 TABLE 108 ono 

C610 Trimmer 
C611 Fine tuning trimmer 
C612 Trimmer 
C613 Molded, . 1 mmf. 
C614 Ceramic disc, 470 mmf. 
C615 Ceramic disc, 470 mmf. 
C616 Ceramic disc, 470 mmf. 
C617 Ceramic disc, 470 mmf. 
C618 Ceramic disc, 470 mmf. 
C619 Ceramic, 470 mmf. 
C620 Ceramic disc, 470 mmf. 
C621 Ceramic, 82 mmf. (105 Series) 
C621 Ceramic, 56 mmf. (400-500 Series) 
C622 Ceramic disc, 470 mmf. 
C623 Ceramic disc, 470 me. 
C624 Molded, . 68 mmf. 
C625 Molded, 6.8 mmf. 
C626 Ceramic disc, 470 mmf. 

-J 

250188-8 
260120-1 
250220-2 
250221-101 
250175-8 
250175-8 
250175-8 
250175-8 
250175-8 
250207-50 
250175-8 
250207-80 
250207-81 
250175-8 
250175-8 
250221-112 
250221-125 
250175-8 

6.3V 

•251111 SINES 101 
•211 ENSUES IN-110 

SI 
FRONT 

YE Me 
110111FIT 

TV SET 
If SPIT 

.140MM 
149(5 
*MU 

VT 
.110VIV 

UT 

SI SEC' FRONT 

SI SEC I REAR 
TV SET 
l-F INPUT 

•2074. 
VHF. 

TUNER 

2I0V. 
FROM 
IF 

CHASSIS 

RESISTORS 

R601 100,000 ohms, ti W. 
R60 100,000 ohms, Li W. 
11603 22,000 ohms, ti W. 
11604 1200 ohms, 1 W. 
R605 100,000 ohms, ti W. 
R606 100,000 ohms, 14 W. 
R607 100 ohms, Li W. 
11608 470,000 ohms, V2 W. 
11609 470,000 ohms, Li W. 
11610 1000 ohms, Li W. 
11611 100 ohms, W. 
R612 8200 ohms, 1 W.(105 Series) 
R612 10,000 ohms, 1 d.(400-500 Series) 
R613 8200 ohms, 1 W. ( 105 Series) 
R613 10,000 ohms, 1 W.(400-500 Series) 
11614 8200 ohms, 1 W. (105 Series) 
R614 10,000 ohms, 1 W.(400-500 Series) 
11615 220 ohms, V2 W. 
11616 150,000 ohms, Li W. 
R617 100 ohms, Li W. (300 Series) 

CRYSTAL 

X601 1N124 

230104-86 
230104-86 
230104-78 
230105-63 
230104-86 
230104-86 
230104-50 
230104-94 
230104-94 
230104-62 
230104-50 
230105-73 
230105-74 
230105-73 
230105-74 
230105-73 
230105-74 
230104-54 
230104-88 
230104-50 

530036-1 

© John P. Rider 
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RF Deck Figure 2 

TP 602 @ 

TP 601 0 

L 612 e 

C) TP603 

Alignment and servicing of the 700359 tuner converter is a simple pro-

cedure since its bandpass is essentially predetermined by the fixed 
characteristics of original component design, physical layout and asso-
ciated circuitry. Except as stated elsewhere in this bulletin, band-
pass lb LILA subject to scriouc change during alignment; however, re-
placement of any component within the RF or IF circuits may disturb the 
band-pass characteristics of the instrument. Accordingly, whenever 
parts within these circuits are replaced, electrical and physical speci-
fications of the original components must be duplicated by using original 
parts-. A parts list for the 700359 tuner converter is included in this 
manual. Wires, parts and other accessories must be replaced in their 

exact former positions. 

TUBE 

NO. 

TUBE 

TYPE 
FUNCTION 

PLATE CATHODE GRID 

PIN 
NO. VOLTS PIN 

NO. 
VOLTS PIN 

NO. 
VOLTS 

V601 6AF4 OSCILLATOR 
OR 6T4 

187 107 5 0 286 -5T0-8 

V602 6BK7 IF AMP 
6 126 8 1.5 7 0 

I 240 3 126 2 125 

Voltage Chart Figure 4 

Test Equipment Required 

It is recommended that the following test instruments be obtained 
for UHF alignment, in addition to that used on VHF, because it is 
evident that this new band of frequencies will become more popular 
as more station licenses are granted, and that the work can be per-
formed quicker and more efficiently with equipment designed speci-
fically for UHF. It is equally evident that the use of present VHF 
channels will also expand, so any VHF equipment on hand will become 
even more useful. 

©John F. Rider 

In the event that the following recommended UHF gear is not on hand, 
and until it can be obtained, the Magnavox Company has prepared a 
bulletin on the use of VHF test equipment for UHF alignment. Copies 
of that outline are being distributed along with this maintenance 
manual. 

1. UHF sweep generator, with a range of 470 to 890 mc., with a 
minimum sweep width cf 40 mc. at the low end of the band 
and 60 mc. at the high end. It should have a continuously 
calibrated attenuator, providing as low as 100 microvolts 
output. 

3. VHF marker 
87.75 mc. 

generator for locating frequencies of 378 and 

generator for locating frequencies of 77.25 and 

The following alignment instructions represent minimum requirements 
for acceptable performance of the converter. Its alignment must be 
performed with the unit installed in an operating television receiver. 

.1. Remove the shield cover from the converter. 

2. Open test point 602 and ground TP601 and TP603, see fig. 3. 

3. Connect the oscilloscope to the test point on the VHF tuner, 
see fig. 5. and set the tuner on -hannel 5. 

VHF Tuner Figure 5 

4. Connect the sweep generator to the converter antenna termi-
nals, tune the converter to approximately 500 mc. ( channel 
19), and adjust the sweep generator for a response curve on 

the scope similar to fig. 6. 

5. Loosely couple the VHF marker to TP602, and set it to 77.25 
mc. and 81.75 mc. If the markers are not positioned as in 
fig. 6. spread or compress the air coil L613, located below 

TP601. 

Channel 5 IF Curve - Figure 6 

7725 81 75 

MODEL 700359, UHF Converter Tuner 



MODEL 700359, UHF Converter Tuner 

6. Tune the converter and sweep generator to approximately 850 
mc. ( channel 77) and re-adjust coil 1613 if necessary, for a 

curve similar to that on 500 mc. Adjust 1612 for maximum 
height at 850 mc. 

T601 may be adjusted for the best compromise. 

IF Alignment on Channel 6 

1. Open test points 601 and 603, and ground TP602. 

2. Connect the oscilloscope to test point on the VHF tuner, and 

set the tuner on channel 6. 

3. Tune the converter to approximately 500 mc., couple the sweep 

generator to the antenna terminals, and adjust it for a re-
sponse curve similar to fig. 6. 

4. Loosely couple the VHF marker to TP601, and set it on 83.25 mc. 

and 87.75 mc. If the markers are not positioned as in fig. 7. 
align T601 ( for curve width) and L612 ( for maximum height). 

Keep the marker level down so the "birdies" are about 1/8" high. 

Channel 6 IF Curve - Figure 7 

Oscillator Alignment 

1. Remove the shield and 6BK7 tube from its socket. 

2. Connect the UHF marker generator, through a .5 mmf. capacitor, 
to the junction of X601, L605, C611 and C612. 

3. Connect the oscilloscope to test point 602, through a 10,000 
ohm isolating resistor. 

4. Tune the converter to its lowest frequency ( extreme counter-
clockwise) position. 

5. Set the marker generator frequency on 378 mc. and adjust the 
oscillator trimmer C615 for a beat on the scope. 

6. Tune the converter to its highest frequency ( extreme clockwise) 
position. 

7. Set the marker generator frequency to 828 mc. and adjust the end 
inductor L610 for a beat on the scope. 

8. Recheck both high and low frequency positions so the beats appear 

without further adjustment. 

Preselector Alignment 

1. Connect the properly terminated UHF sweep generator to the an-
tenna terminals. 

2. Tune the converter to approximately 500 mc. ( Channel 19) 
and adjust the sweep generator for a flat topped response 
curve on the scope. 

3. Loosely ccuple the VHF marker generator to the antenna ter-

minals and set it on 77.25 mc. and 87.75 mc. The markers 
should appear on the edge of the pass-band as shown in fig. 8. 

RF Curve at 500 mc. Figure 8 

4. If they do not, adjust RF trimmers C603 and C608 and the 

coupling capacitor c606 for the proper band pass. 

5. Tune the converter to approximately 850 mc. ( Channel 77) 
and adjust the sweep generator for a response curve on the 

'scope. The markers should appear as in fig. 9. 
7725 8775 

HF Curve at 850 mc. Figure 9 

6. If they do not, adjust the RF end inductors L602 and L603 for 
the proper band pass. 

Recheck both low and high frequency positions for proper loca-
tion of the markers, and repeat the foregoing adjustments if 
necessary. 

The alignment may be checked at any frequency throughout the UHF 
band. If the VHF markers appear within the pass-band on the ' scope, 
tracking is satisfactory. 

CJohn F. Rider 
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GANGED SLIDER TUNING - 

7 

PARTS LIST FOR 700359 
UHF CONVEriTtR TUNER 

T601 Transformer, output I.F. 
1.602 Inductance or lead from C603 
1.603 Inductance of lead from C608 
L604 Choke, wound on C610 
1.605 Choke, mixer coupling (Green) 
1.606 Choke, osc. & filament (blue) 
1.607 Choke, osc. & filament (blue) 
1.608 Choke, osc. & filament (blue) 
L609 Choke, osc. cathode (yellow) 
1.610 Inductance of lead from C614 
1.611 Choke, osc. & filament (blue) 

1.612 Coil, input IF 
1.613 Coil, input IF 
c6o1 Capacitor, molded, .68 
c6o2 Capacitor, molded, .68 
c6o3 Capacitor, steatite 
0604 Capacitor, molded, 1.0 

C605 Capacitor, molded, 1.0 
c6o6 RF coupling trimmer 

Stator 
Rotor 
Connector plate 

C607 Capacitor, molded .47 mini. 
c6o8 Capacitor, steatite 
C609 Capacitor, molded, 2.2 mmf. 
C610 Capacitor, choke 
C611 Capacitor, molded, 1.0 mmf. ± 10% 
C612 Capacitor, molded, . 22 mmf. t10% 
C613 Capacitor, molded, 56 mmf. ± 10% 
c614 Capacitor, ceramic 
C615 Capacitor, ceramic trimmer 

mmf. t 10% 
me. -£ 

mmf. 1:10% 
mmf. '1", 10% 

R6Il 
COK 
\AA-

6606 
100K 

0601 

0603 

X601 

IN 72 

0607 

I 1 47 1604 0609 
L603 12.2 

660111 

360524-1 

360522-3 
360522-2 
360522-2 
360522-2 
360522-4 

360522-2 
360523-1 
360415-62 

250209-112 
250209-112 
250188-2 
250209-114 
250209-114 

634756-2 
634755-2 
634757-2 
250209-109 
250188-2 
250209-118 
350049-1 
250209-114 
250209-105 
250209-137 
250196-1 
250197-1 

L61z 

L613 

6T4 
OR 

6AF4 
V601 

286 

BLUE 
1611 

TP601 TP602 
SEE SEE 
NOTE NOTE 

NOTE 
FOR CHANNEL 5 

TP6018 TP603 GROUNDED. 
TP602 OPEN 

FOR CHANNEL 6' 
TP601 s TP603 OPEN. 
TRE0+ CKY.KMFD 

BLUE 606 I L60e-
YELLOW 

6BK7 
V602 

0620 
470 

6607 
150 

C62I 
470 

6602 
1500 

C622 623 
470 T470 

ALTERNATE CONNECTIONS WHEN TONE - 
CONTROL- SLIDE SWITCH IS USED. 

UHF COW/. 
OUTPUT 

VHF ANT. 

C616 Capacitor, 
C619 Capacitor, 
C620 Capacitor, 
C621 Capacitor, 
C622 Capacitor, 
C623 Capacitor, 
0624 Capacitor, 
C625 Capacitor, 
0626 Capacitor, 
C627 Capacitor, molded, 4.7 
R601 Resistor, composition, 
R602 Resistor, composition, 
R603 Resistor, composition, 
R604 Resistor, composition, 
R605 Resistor, composition, 
R606 Resistor, composition, 
R607 Resistor, composition, 
R608 Resistor, composition, 
R609 Resistor, composition, 

R610 Resistor, composition, 
R611 Resistor, composition, 
R612 Resistor, composition e 

Crystal (IN72 or IN82) 
Screw nylon 

6.3VA.C. 

UHF 
OUTPUT 

ANT TERMS. ON 
VHF TUNER 

B. TERM. ON 
UHF TUNER 

 +250V ON SERIES 105. 
•260V ON SERIES 106 Ell et 

CONNECTIONS TO THE RIGHT OF THIS LINE ARE EXTERNAL 8 ARE NOT 
A PART OF THE TUNER. 

10 

SI 
FRONT 

FOR SINGLE ANT. OPERATION 
CONNECT UHF ANT. TO TERMS. 
187 me REMOVE GROS. 

SWITCH SHOWN N «LOCK. 
SI Wass (UHF) POSITION. 

REAR 

ANT. TERNS ON 
  VHF TUNER. 

VHF ANT 

ALTERNATE CONNECTIONS WHEN DOUBLE DECK SWITCH IS USEO 

B• TERM. 
ON UHF TUNER 4 

+250V ON SERIES 05. 

+260V ON SERIES es 8107 

SI SEC. 2 
REAR 

FOR SINGLE ANT 
OPERATION 
CONNECT UHF _ 
INPUT TO NO.1 
TERMS. ON.SI 
REMOVE AND 

VHF ANT 

molded, 56 mmf. t 10% 
ceramic, 100 mmf. t 20% 
ceramic disc, 470 mmf. 
ceramic disc, 470 mmf. 
ceramic disc, 470 mut. 
ceramic disc, 470 mmf. 
ceramic disc, 470 mmf. 
ceramic, 18 = fa -± 10% 
molded 4.7 mm!. ± 10% 

muni. t 10% 
12,000 ohms, 1/2 W. 
1500 ohms, 1/2 W. 
1500 ohms, 1/2 W. 
12,000 ohms, 1 W. 
12,000 ohms, 1 W. 
100,000 ohms, 1/2 W. 
150 ohms, 1/2 W. 
470,000 ohms, 1/2 W. 
470,000 ohms, 1/2 W. 
1000 ohms, 1/2 W. 
100,000 ohms, 1/2 W. 

8200 ohms, 1/2 W. 

2 4 

SI SEC. 2 
FRONT 

SI SEC. I FRONT 

mo- 359 
UHF 

CONVERTER TUNER 

595461 

250209-137 
250207-46 
250175-8 
250175-8 
250175-8 
250175-8 
250175-8 
250207-6 
250209-123 
250209-123 
230104-75 
230104-64 
230104-64 
230105-75 
230105-75 
230104-86 
230104-52 
230104-94 
230104-94 

230104-62 
230104-86 
230104-73 
530033-1 
105655-7 

ANT. TERMS ON 
VHF TUNER 

SWITCH SHOWN IN CLOCK-
WISE POSITION (UHF). 

John F. Rider MODEL 700359, UHF Converter Tuner 



MODELS CMUB422BC,CT422BC, Series 300 

Fig. 1 

VIDEO IF ALIGNMENT 

Connect positive lead of tapped 44V battery to chassis, - 14V tap to junction of R217 and C212, and -9V 
tap to junction of R222 and C215. 

SWEEP GEN. 
COUPLING 

SWEEP GEN. 
FREQUENCY 

SIG. GEN. 
COUPLING 

SIG. GEN. 
FREQUENCY 

CONNECT 
SCOPE ADJUSTMENTS 

lot IF grid 40mc. Adjust 
gain so trap 
suckout is 
visible. 

converter 
grid. 

47.25mc modulated. 
Adjust gain so pip 
is just visible, 

Across vid. 
det. load 
resistor 
R212 

- 

Set contrast to min. Adjust top T202 to center pip 
in suckout, see Fig. 1. Max. attenuation is at two 
core positions. Use one with slug farthest out. 

" 
40mc. Set 
gen. output 
for 2V P/P 
output at 
scope 

" 
Unmodulated 
42.75 mc. 
45.0 mc. 
45.75 mc. 

" 
Check for response curve similar to Fig. 2. Adjust 
3rd IF coil (T203) for max. gain. Tune let IF coil 
(T201) so 42.75 mc. marker is 60% up on curve. Tune 
bottom 1202 so 45.75 mc. marker is 60% up on curve. 
Recheck 47.75 trap adjustment, top T202. 

Converter grid Loosely 
couple 

Unmodulated 
45.75 mc. 
45.0 mc. 
42.75 mc. 

. 

_- 
Tune channel selector to high channel. Tune con-
verter plate coil L3 for max. with 45.75 marker 50% 
up on curve. Tune 1st IF grid coil 1201 for max. 
gain and proper tilt. 

VHF ant. terms. 
Use network in 
Fig. 3 if cable 
is not balanced 

Channels 
2 thru 13 

R.F. 
" 

Unmodulated 
42.75 mc. 
45.0 mc. 
45.75 mc. 

" 
Check all channels for bandwidth, slope autA posi-
tion of carrier. 

High side of UHF 
crystal, junction 
of C607 and L608 
Use 1K ohm iso-
lation resistor. 

40 mc. same 
gain " 

Unmodulated 
45.75 mc. ' 

Set UHF-VHF switch to UHF. Remove UHF tuner shield 
and adjust IF ampl. plate coil L617 for max. with 
marker 50% up on curve. Do not change T201 or L201. 

Round 
Corners 

60% 

42.75 MC 

47.25 MC 

Fig. 2 

45.0 MC 
95% to 100% 

60% 

45.75 MC 

45% 

50 ohm 

Output Cable 

100 ohm 

50 ohm To Receiver 
Antenna Terminals 

150 ohm 

IMPEDANCE MATCHING NETWORK 

Fig. 3 

SOUND IF ALIGNMENT 

SIG. GEN. 
COUPLING 

SIG. GEN. 
FREQUENCY 

VTVM 
CONNECTION ADJUSTMENTS 

Couple thru . 005 
ed. capacitor 
to term "D" of 
video det. 
transformer 

Unmodulated 
4.5 mc. 

Across R105, ratio det. load 
resistor. Use 100E resistor 
in series with VTVM probe. 

Align sound take-off coil L101, sound IF coil L102 and 
ratio det. primary ( bottom) for max. Keep signal low 
enough to obtain 64 or 7 volts across R105. 

, 

Connect two matched 100K re- 
sistors in series across R105. 
Connect ground lead of VTVM to 
their junction and probe to 
junction of R103, R104 and 
004. Short out limiter grid; 
zero meter; remove short. 

Align ratio det. secondary ( top) for zero. Note: The 
true zero point is where the meter goes positive and 
negative on either side of zero when the secondary is 
tuned through zero. If more than two turns oft of 
alignment, repeat peaking of primary and zeroing the 
secondary. 

303 

003 

-r 
[MM. WELD 

1 'Mx 

0337 

68K7 OR 6BK7A 
I-F AMPLIFERS 

MIA V600 

3 

CP-1 
(N124) 
MIXER 

3601 

LAO 

nz Z ( metZ• (*CRUM 
  COUR•44 WIT 10 

CO.( ZGLL TO We 
..0 ..druTS 

C) b•r•vr 

Win 
WO 

410 
434 

NO. 700426 UHF TUNER 
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Pa 

03 

La 

THOU NOT» 

os 

INTESNAL1.eLD 

InmE , 
TUNEZ.--

EXIVINAL SMILD  

613Z7 
QR  

6E3Q 7A 
R- F 

VI 

e 

4 e 

4705 

V26118 
05G 
V2B 

NO. 700379 VHF TUNER 

uv 

•  •-____ 
• è • - 

• 

TI 

• 

6 3 V ac 

L__ CIO se 2:0 V - 

MOO 
1133 
150 
.70•••  +MY 
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RECTIFIER 
SWIG 

1ST SOUND IF 
641.16 

o 
o 
6686 

VIDEO OUTPUT 

VERT OSC 
6 SN7GTA 
6 SN7GT 

VERT 
OUTPUT 
464 

o 
6 SN7GTA KO RZ. 
1151670T OSC. 

HIGH VOLTAGE 
RECTIFIER 

11336T 

6686 6686 6686 
3 RO IF ZNOIF 1st Is. 

6807A 

0 OR 
68/7 6U8 

RATIO 
SOUND DETECT. 
LIMITER 6T8 
6 6 

0 

SYNC. SEPARATOR 
B PHASE SPLITTER 6W6GT 

MAU«, 

HORZ. 
DAMPER 
64X4GT 

o VOLTAGE 
REGULATOR 

GALS 

ED Horn. PHASE 
DETEC 

AGC 
64U6 

O 

HOR Z. 
OUTPUT 
68060 
61106GT 

6CB6 
1ST VID I- F 

V201 

• 2801( • 140V I .29011 

UHF-VHF CHASS6 TUNER CONNECTIONS 

VHF TUNER 

VHF- CHASSIS TUNE11 CONNECTIONS 

43.8518C 

1201 6631 

45.5610 39K 

1-F 

I.F 

X 

rs'6111X 7 OR • 
6086 r 14,71511 ‘..—J6EIK 74 

2ND VID I-F 
V202 2 1 LT I 

45. 1 
6T1 

43.4 MC 

134V. 

28 

C202 
680 
6203 
470 

1301 

60136 
3RD VID I-F 

V203 

1203 
VIO 0E1 

1 44.5 MC. R 

It« 4 
poi( 

RZ04 C203 6206 •..,6207 
ICCO 680 56 470 

X 

C206 
sOMF>R209 

L. 

680 

C205 
1000 

1664 

-1 R21 
RFC 

6AU6 
SOUND I-F AMP 

V104 

1101 

4.7 

o 
470 

5 

1202 
450.1. 
06-06-06 

6212 
5600 

8113 
we 470K 
ee 

6 CB6 
VID AMP 
V204 

1800 
5 

82 3 
750 
CONTRAST 
C 502C 
5MF 

à -)  •  

6AU6 
LIMITER 

V101 

C2I1 
./MF 

I 4,,4,17.1 

6215 
330K 

V2 6T8 
RATIO CET 
V102A 

1101 

17 

C105 

1/2 618 

V1028 

el—am 

7 

6W6GT 
REGULATOR 

V103 

F172)9 '11111220 
MEG 

(114121 

L203 

340à.eh 
frfftrso  

10011 

8214 
000 < 22K 

• 200V. 

L204 
34066 
GRAY-GRAY-

GRAY 

R- F 
4.0.C. 

Y-

16216 Ll._'!±) 1 11 a 
470K Iii 

12 
GN R 
2 10 6 

V 206 

11217 11218 6219 C 214 
4706 330K I5K 3300 

1L'N,Arv--111--/V,A,--111---NA"..--111—ff—•- V (TERM. 
.,4 

C222I2 213 
.  
MF )R220 

<>10 MEG 

W (64121 

A GC 
1-F 

216 
ReI > C22a. 1°°6 1000 

' 

I2AU7 
SYNC SEPARATOR SYNC SPLITTER 

0,32 V30IA V3018 
150 28, C13:3) 260V 

8-1 6V 
MID r WM. 

2882 5 ea 
9 

R303 
4.7 445 X 
MEG. 

8322 
MICE OM 64K 

4301 

330K 1MEG 22K 
R307 R306 6304 

6305 
330K 

6310 

6325 502A 
1500 1044 

• 280V. 

e 

6308 
2700 

R3011 
330 

6AL 5 
PHASE DET 

V401 

15750 CPS 
L1V P- P 

PC 301 
C304 

1- 2-2-K 820 200 4700 31 w.rivO, 

! 2000 T 5000 T- 5000 

C401 C402 C402 
__0100 EO0 

6402 6403 
100K 100K 

3 

403 
ris 

VP 

_  

6406 
15K 

60 CPS 6SN7GTA 
2er e Pl. V OSC 

("*"..... V302 
C3',6 
2 2 60V 000 

?R311 147 1.10G. 
X 

60 CPS 
210V. P-P 

"V4 emu 

11313 6314 
270K 1.8 

MEG 

R315 
.>1MEG. 
4V HOLD 

0305 
1000 

140V. 

V 

R223 
2200 

120V. P-P 

130,3 
JMF 

-ç,3207 

60 CPS 
301( P-P 

6SN7GTA 
15750 CPS H OSC 
456 PI» V402 

4 

8407 
1500 

MUM 

7 6 /0V 

X 
1406 6410 

1000 25K 

HOLD 

L401 '7444011 en° CPS 

/1  

KOSC: 3900 12V P-P 
COOL 

R40111 •"., R104 
6800 UK 3 

11316 
113K 

6224 
47K 

>111)153 

L206 
K0 240.1. 

8-W-W 

• 203V 

e 6S4 
J V OUTPUT 

V303 

8317 >6311 
2.5 MEG 

MEG 1i SIZE 

,3750 cps 
socw R-P 

6AU6 
A G C AMP 

-20v V205 

22 

60 CPS 
000V Pe 

- 03G.: 

16KV 

6226 R22 
I8K 50 K BRIGHTNESS 

60 CPS 
50V PP 

6230 = 
2.5 MEG 
FOCUS 

NOTE 6230 /3 C4I7 
USED ONLY WITH 17' 
ELECTROSTATIC 
FOCUS TUBES 

183GT 
HV RECT 
V404 

60 CPS 
55V. P-P 

111104 

R411 
2000 

C409 
1000 

• c sox  o (elvzo) 

1 '2m' ret 

• eirov. 

15750 CPS 
100V PP 

6413 c4R 
4 2DR5rve 4700 

C410 
470 

.16444 
4700 

100 

6•15 
470K 

6BQ6G 
H. OUTPUT 
V403 

• 

R417 
1600 

1401 

2 

I40 V 

7 

6418 

2 3.9 

XV 

MF 

L302 

OLU 

560 

1.4 

6A X 4GT 
DAMPER 
V405 

8419 

1000 

C4 7   
10001_ • 

SEE;NOTL 

5 1402 

11420 
4700 

C4I5 
.04761f 

1414 

 T.047 UF  

 11  

SIZE R421 
SLOW-BLOW29ov 

• C5019 
6422 .047 701:1F 

1/102141 

11228 
270K 

C2I7 
3300 

C302513 
sow  

•20CM .280v. 

• MOV. 
SOURCE 

• 2 ov 
• 03014 • C5431C 
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MODELS CMUB422BC, CT422BC, Series 300 

UHF TUNER PARTS LIST SYMBOL DESCRIPTION PART NO. 
SYMBOL DESCRIPTION PART NO. SYMBOL DESCRIPTION PART NO. 

SYMBOL DESCRIPTION PART NO. 
L 2 
L 3 

Coil 
Coil, Converter 

360415-66 
360540-1 

C112 Ceramic Disc, 68 mmf, 500V. 250218-7 8221 56,000 ohms, t 5%, 14 W. 230094-201 

L604 
L607 
L608 
L609 
L611 
L612 
L613 
L614 
L615 
L616 
L617 

C601 
C602 
C603 
C604 
C605 
C606 
C607 
C608 
C609 
C610 
C611 
C612 
C613 
C614 
C615 
C616 
C617 
C618 
C619 
C620 
C621 
C621 

C622 
C623 
C624 
C625 
C626 

8601 

COILS & TRANSFORMERS 

RF coupling 
Input IF 
IF coupling choke 
Crystal return choke 
Osc. plate choke 
Ose. fil. choke 
Ose. fil. choke 
Osc, cathode choke 
Fil. choke 
Fil. choke 
Output IF 

CAPACITORS 

Molded, . 82 me. 
Molded, . 82 me. 
Trimmer 
Molded, 2.7 me. 
Molded, 2.7 me. 
Trimmer 
Molded, 1.2 me. 
Ceramic, 10 me. 
Ceramic disc, 8 me. 
Trimmer 
Fine tuning trimmer 
Trimmer 
Molded, . 1 me. 
Ceramic disc, 470 me. 
Ceramic disc, 470 me. 
Ceramic disc, 470 me. 
Ceramic disc, 470 me. 
Ceramic disc, 470 me. 
Ceramic, 470 me. 
Ceramic disc, 470 me. 
Ceramic, 82 me. (105 Series) 
Ceramic, 56 me. (400-500 

Series) 
Ceramic disc, 470 me. 
Ceramic disc, 470 me. 
Molded, . 68 me. 
Molded, 6.8 mod: 
Ceramic disc, 470 me. 

RESISTORS 

100,000 ohms, 14 W. 

360415-44 
360571-1 
360522-6 
360522-5 
360522-7 
360574-8 
360574-8 
360574-8 
360574-8 
360574-10 
360572-1 

250221-113 
250221-113 
250188-8 
250221-119 
250221-119 
250188-7 
250221-115 
250207-3 
250175-11 
250188-8 
260120-1 
250220-2 
250221-101 
250175-8 
250175-8 
250175-8 
250175-8 
250175-8 
250207-50 
250175-8 
250207-80 

250207-81 
250175-8 
250175-8 
250221-112 
250221-125 
250175-8 

230104-86 

L 4 
L 5 
L 6 
L 7 

C 1 
C 2 
C 3 
C 4 
C 5 
C 6 
C 7 
C 8 
C 9 
C 10 
C 11 
C 12 
C 13 
C 14 
C 15 
C 16 
C 17 
C 18 
C 19 
C 20 
C 22 
C 23 

it 1 
R 2 
a 3 
a  
R 5 
R 6 

R 7 
R 8 
R 9 
R 10 
R 11 
R 12 
R 13 
R 14 
R 17 
R 18 

Coil, RF Choke, 47 uh. 
Coil, RF Choke, 47 uh. 
Coil, Antenna Trap 
Coil, Antenna Trap 

CAPACITORS 

Trimmer 
Ceramic, 470 me, 500 V. 
Ceramic, 470 me, 500 V. 
Ceramic, 470 me, 500 V. 
Ceramic, 470 me, 500 V. 
Ceramic, . 10 me, 500 V. 
Ceramic, 470 me, 500 V. 
Ceramic, 470 uni, 500 V. 
Molded, . 68 me, 500 V. 
Molded, . 68 mmf, 500 V. 
Ceramic, 15 mmf, 500 V. 
Molded, 3.3 me, 500 V. 
Ceramic, 470 me, 500 V. 
Ceramic, 470 me, 500 V. 
Ceramic, 15 me, 500 V. 
Ose. Adjustment Trimmer 
Fine Tuner 
Ceramic, 20 me, 500 V. 
Ceramic, 470 me, 500 V. 
Ceramic, . 0015 ed. 500 V. 
Ceramic, 24 me, 500 V. 
Ceramic, 24 me, 500 V. 

RESISTORS 

22,000 ohms, 4 W. 
'70,000 ohms, 4 W. 
470,000 ohms, 14 W. 
6800 ohms, 14 W. 
1000 ohms, 14 W. 

3300 ohms, 14 W. 

330,000 ohms, 4 W. 
33,000 ohms, ;4 W. 
68,000 ohms, 14 W. 
22,000 ohms, 14 W. 
22,000 ohms, 14 W. 
6800 ohms, 1 W. 
150 ohms 14 W. 
10,000 ohms, 14 W. 
27,000 ohms, 1 W. 
27,000 ohms, 1 W. 

360372-1 
360372-1 
360415-64 
360415-64 

250188-6 
250207-50 
250207-50 
250207-50 
250207-50 
250216-2 
250207-50 
250207-50 
250209-112 
250209-112 
250207-5 
250209-121 
250207-50 
250207-50 
250088-112 
250188-1 
634360-1 
250088-113 
250207-50 
250175-3 
250207-83 
250207-83 

230104-78 
230104-94 
230104-94 
230104-72 

230104-62 
230104-68 
230104-92 
230104-80 
230104-84 
230104-78 
230104-78 
230105-72 
230104-52 
230104-74 
230105-79 

230105-79 

C113 
C116 
C117 
C201 

C201 

C202 
C203 
C204 
C205 
C206 
C207 
C208 
C210 
C211 

C212 
C213 
C214 
C215 
C216 
C217 
C301 
C302 

C303 
C304 
C305 
C306 
C307 
C308 
C309 
C401 
C402 
C403 
C404 
C405 
C406 
C407 
C408 
C409 
C410 
C411 
C412 
C413 

C414 

C415 
C416 
C501 

Ceramic, 10 me, 500V. 
Ceramic Disc, . 005 mid, 500V. 
Ceramic Disc, 680 me, 500V. 
Silver Mica, 82 me, 500V. 

(CMU Version) 
Silver Mica, 91 me, 500V. 

(CT Version) 
Ceramic Disc, 680 uni, 500V. 
Ceramic Disc, 680 me, 500V. 
Ceramic Disc, 470 mmf, 500V. 
Ceramic Disc, . 001 mfd, 500V. 
Ceramic Disc, . 01 mid, 500V. 
Ceramic Disc, 680 me, 500V. 
Molded, 4.7 me, 500V. 
Ceramic Disc, .005 mid, 500V. 
Paper, . 22 mid, 200V. 
Paper , .22 mid , 200V. 1 
Ceramic Disc, .005 mid, 500V. 
Paper, . 0033 mid, 600V. 
Electrolytic, 2 mid, 50V. 
Ceramic Disc, . 001 mid, 500V. 
Paper, . 0033 mid, 600V. 
Paper, . 0022 mid, 400V. 
Mi ca, 150 me, 500V. 

Paper, . 1 mid, 400V. 
paper, . 0047 mid, 400V. 
Paper, . 001 mid, 400V. 
Silver Mica, 2400 me, 500V. 
Paper, . 047 mid, 400V. 
Paper, . 1 mid, 400V. 
Paper, . 047 mfd, 400V. 
Paper, . 001 mid, 400V. 
Paper, . 001 mid, 400V. 
Paper, . 015 mid, 200V. 
Paper, . 0047 mid, 400V. 
Paper, . 047 mid, 200V. 
Mica, 1000 mmf, SOOV. 
Silver Mica, 360 me, t5%.500V 
Silver Mica, 3900 me, 5010V. 
Paper, . 001 mid, 400V. 
Silver Mica, 470 me, ±5%,500V 
Paper, . 0047 mfd, 400V. 
Paper, . 047 mid, 400V. 
Electrolytic, 10/350 Semi 

Polarized 
Paper, .047 mid, 400V. 

Paper, . 047 red, 400V. 
Paper, . 1 mid, 600V. 
Electrolytic, 70-40-10/350V, 

250207-3 
250175-1 
250218-4 

250159-2045 

250159-46 
250218-4 
250218-4 
250218-6 
250175-14 
250175-2 
250218-4 
250221-123 
250175-1 
250202-15 
250202-15 
250175-1 
250201-4 
270027-22 
250175-14 
250201-4 
250211-3 
250159-99 
250211-13 
250211-5 
250212-2 
250160-2047 
250212-7 
250211-13 
250211-11 
250212-2 
250212-2 
250212-1 
250212-4 
250212-5 
250159-133 
250159-5060 
250161-5041 
250211-1 
250159-2063 
250211-5 
250211-11 

270027-23 
250211-11 
250211-11 
250201-13 

8222 
8223 
8224 
8225 
8226 
8228 
8229 
11230 
8231 
8232 
8233 
R301 
8302 
8303 
8304 
8305 
8306 
8307 
8308 
8309 
8310 
8311 
8312 
8313 
8314 
8316 
8317 
8319 
8321 
8322 
8323 
R401 
8402 
8403 
8404 
R405 
8406 
R407 
8408 
8409 
8411 
8412 
11414 
8415 
11416 
8417 
8418 
11419 
R420 

100,000 ohms, t 5%, 14 W. 
2200 ohms, 1 W. 
47,000 ohms, 14 W. 
3300 ohms, + 5%, 1 W. 
18,000 ohms, ;4 W. 
270,000 ohms, ;4 W. 
56 ohms, 14 W. 
27,000 ohms, 1W.(CMU Version) 
27,000 ohms, 1W.((MU Version) 
27,000 ohms, 1W.(CMU Version) 
27,000 ohms, 1W.(CMU Version) 
10,000 ohms, 14 W. 
470,000 ohms, li W. 
4.7 megohm, 14 W. 
330,000 ohms. 14 W. 
330,000 ohms, ;4 W. 
22,000 ohms, 14 W. 
1 megohm, 14 W. 
2700 ohms +5%, 14 W. 
330 ohms, Çi W. 
3300 ohms, + 5%, 14 W. 
1 megohm, 14-W. 
150 ohms, 14 W. 
270,000 ohms, 1 W. 
1.8 megohm, * 5%, 14 W. 
10,000 ohms, 14 W. 
1.8 megohm, 14 W. 
1000 ohms, 14 W. 
150,000 ohms, 1 W. 
68,000 ohms, ;4 W. 
1500 ohms, 14 W. 
1200 ohms, 1 W. 
100,000 ohms, * 5%, 14 W. 
100,000 ohms, t5%, 14 W. 
470,000 ohms, 14 W. 
4.7 megohm, 14 W. 
15,000 ohms, 2 W. 
1500 ohms, t5%, 14 W. 
6800 ohms, t5%, 14 W. 
82,000 ohms, (4 W. 
200,000 ohms, *5%, N. 
1500 ohms, 14 W. 
4700 ohms, 14 W. 
470,000 ohms, 14 W. 
100 ohms, 4 W. 
1500 ohms, 1 W. 
3.9 ohms, 1 W. 
1000 ohms, 2 W. 
4700 ohms, 2 W. 

230094-207 
230105-66 
230104-82 
230095-171 
230104-77 
230104-91 
230104-47 
230105-79 
230105-79 
230105-79 
230105-79 
230104-74 
230104-94 
230104-106 
230104-92 
230104-92 
230104-78 
230104-98 
230094-169 
230104-56 
230094-171 
230104-98 
230104-52 
230105-91 
230094-237 
230104-74 
230104-101 
230104-62 
230105-88 
230104-84 
230104-64  
230105-63  
230094-207 
230094-207 
230104-94 
230104-106 
230106-76 
230094-163 
230094-179 
230104-85 
230094-214 
230104-64 
230104-70 
230104-94 
230104-50 
230105-64 
230107-3 
230106-62 
230106-70 

8602 
8603 
8604 
8605 

100,000 ohms, 14 W. 
22,000 ohms, ;4 W. 
1200 ohms, 1 W. 
100,000 ohms, 14 W. 

230104-86 
230104-78 
230105-63 
230104-86 

CHASSIS PARTS LIST 
C502 

C503 

50/50V. 
Electrolytic, 20-10-5/350V, 

60/200V. 
Ceramic Disc, . 01 ed. 

270021-52 

270021-51 
250219-2 

8421 
11422 
8501 
8502 

15,000 ohms, 2 W. 
22,000 ohms, 1 W. 
Wire Wound, 4300 ohms, 5 W. 
150,000 ohms, 2 W. 

230106-76 
230105-78 
240071-1 
230096-26 

8606 
8607 

100,000 ohms, 14 W. 
100 ohms, 14 W. 

230104-86 
230104-50 

SYMBOL DESCRIPTION PART NO. 
C504 Ceramic Disc, . 01 ed. 250219-2 8503 150,000 ohms, 2 W. 230096-26 

8608 
8609 
8610 
8611 
R612 
8612 

8613 
8613 

8614 
8614 

8615 
8616 
8017 

X601 

470,000 ohms, 14 W. 
470,000 ohms, ;4 W. 
1000 ohms, 14 W. 
100 ohms, ;4 W. 
8200 ohms, 1 W. (105 Series) 
10,000 ohms, 1 W. (400-500 

Series) 
8200 ohms. 1 W. (105 Series) 
10,000 ohms, 1 W. (400-500 

Series) 
8200 ohms, 1 W. (105 Series) 
10,000 ohms, 1 W. (400-500 

Series) 
220 ohms, 14 W. 
150,000 ohms, 14 W. 
100 ohms, 14 W. (300 Series) 

CRYSTAL 

1N124 

230104-94 
230104-94 
230104-62 
230104-50 
230105-73 

230105-74 
230105-73 

230105-74 
230105-73 

230105-74 
230104-54 
230104-88 
230104-50 

530036-1 

T101 
T201 
T202 
T203 
T401 
T402 
T501 
L101 
L102 
L201 
1202 
L203 
L204 
L205 
L301 
L302 
L401 

TRANSFORMERS & COILS 

Ratio Detector 
1st I.F. Transformer 
2nd I.F. & Trap 
3rd I.F. & Det. 
H.V. Transformer 
Horizontal Width Coil 
Power Transformer 
Sound Takeoff Coil 
Sound IF 
Input, 1st I.F. 
Peaking, Orange-Orange-Orange 
Peaking, Violet-Violet-Violet 
Peaking, Gray-Gray-Gray 
Peaking, White-White-White 
Vertical Output Transformer 
Deflection Yoke 
Horizontal Oscill ator Coil 

360588-1 
360581-1 
360582-1 
360583-1 
360580-1 
360585-1 
300072-1 
360584-1 
360584-1 
360540-1 
360443-28 
360443-31 
360443-30 
360443-29 
320067-1 
360587-1 
360579-1 

11102 
8103 
8104 
8105 
8109 
11110 
R112 
8113 
8114 
8115 
8117 
8118 
8201 
R202 
11203 
8204 
8205 
11206 

CARBON RESISTORS 

1000 ohms, 14 W. 
47 ohms, ;4 W. 
33,000 ohms, 14 W. 
20,000 ohms, ± 5%, (4 W. 
1.2 megohm, t 5%, /4 W. 
1 megohm, t 5%, ;4 W. 
270 ohms, 2 W. 
470,000 ohms, 14 W. 
1000 ohms. 4 N. 
270,000 ohms, (4 W. 
33,000 ohms, 4 W. 
47,000 ohms, 14 W. 
39,000 ohms, ± 5%, 14 W. 
1000 ohms, 14 W. 
470 ohms, 14 W. 
1000 ohms, 14 W. 
8200 ohms, t 5%, 14 W. 
56 ohms, 14 W. 

230104-62 
230104-46 
230104-80 
230094-190 
230094-233 
230094-231 
230106-55 
230104-94 
230104-62 
230104-91 
230104-80 
230104-82 
230094-197 
230104-62 
230104-58 
230104-62 
230094-181 
230104-47 

8213 
8227 
8315 
8318 
8320 
8410 
8413 

PC301 
P501 
1502 
S301 
S501 
F4J1 

CONTROLS 

Contrast, 750 ohms 
Brightness, 50,000 ohms 
Vertical Hold, 1 megohm 
Height, 2.5 megohm 
Vertical Linearity, 3,000 ohms 
Horizontal Hold, 25,000 ohms 
Horizontal Drive, 25,000 ohms 

MISCELLANEOUS 

Printed Circuit 
AC Receptacle 
AC Socket 
Switch, Fringe-Local 
Switch, UHF-VHF 
Fuse, 150 MA, Slow-Blow 
RF Tuner (CT & CU models) 
RF Tuner (CMU models) 

220126-36 
220126-37 
220126-39 
220126-40 
220120-3 
220126-38 
220126-41 

250186-1 
180547-1 
180476-1 
160229-1 
160238-1 
180157-24 
700379-32 
700379-42 

VHF TUNER PARTS LIST 

L402 
L501 

Horizontal Linearity Control 
Filter Reactor 

CAPACITORS 

360586-1 
320058-1 

8207 
8208 
11209 
R210 
8211 

470 ohms, 14 W. 
10,000 ohms, 14 W. 
220 ohms, 14 W. 
470 ohms, 14 W. 
470 ohms, 14 W. 

230104-58 
230094-183 
230104-54 
230104-58 
230104-58 

UHF Tuner (CMU models) 
Focus Unit & Centering Device 
Ion Trap 

700426-22 
360569-1 
360492-2 

SYMBOL DESCRIPTION PART NO. 
C101 
C102 

Ceramic Disc, . 005 mid, 500V. 
Ceramic Disc, 68 me, 500V. 

250175-1 
250218-7 

8212 
8214 

5600 ohms, t 5%, 4 W. 
22,000 ohms, 14 W. 

230094-177 
230104-78 

T 1 
L 1 

COILS & TRANSFORMERS 

Transformer, Antenna 
Coil, RF Choke, 3.3 uh. 

360490-2 
360372-6 

C103 
C104 
C105 
C106 
C111 

Ceramic Disc, . 005 mid, 500V. 
Ceramic Disc, 470 mmf, 500V. 
Paper, . 0022 mid, t10%, 400V. 
Electrolytic, 4 mfd, 50 V. 
Ceramic Disc. 68 mi. 500V. 

250175-1 
250088-117 
250212-3 
270027-10 
250218-7 

8215 
11216 
8217 
8218 
11219 
8220 

330,000 ohms, ;4 W. 
470,000 ohms, 14 W. 
470,000 ohms, 14 W. 
330,000 ohms, ± 5%, 14 W. 
15,000 ohms, 2 W. 
10 megohm, + 5%. ;i N. 

230104-92 
230104-94 
230104-94 
230094-219 
230106-76 
230094-255 

©John E Rider 



SERVICE ADJUSTMENTS 

General Information 

POWER SUPPLY—These receivers are designed to operate 

from a power source of 117 volts at 60 cycles A.C. It will, how-

ever, operate satisfactorily from a line whube voltagc io no 

lower than 105 volts, or no greater than 125 volts at 60 cycles 

A.C. Always measure the voltage of the line with a dependable 

a-c voltmeter if it is suspected that the line voltage is beyond 

the above acceptable limits. 

ON-OFF 
VOLUME 

CONTRAST 

VERT. 
SOL 

FOCUS 

tow HINGED DOER FOR ACCESS 
TO AUXILIARY CONTROLS 

BRIGHTNESS 

LOCAL-OIST. 

O 
VERT. LIN. 

TV - PHONO NOR. 
MOLO 

VERT. SIZE 

NOT USED ON T. V.- RADIO-PHONO 
COMB RECEIVERS 

VHF CHANNEL 
SELECTED 

BAND SELECTOR 

CHANNEL SELECTOR 

FINE TUNING - UHF ŒVHF 

FIG. 1. FRONT PANEL ADJUSTMENTS 

UHF CHANNEL 
SELECTED 

Below is given a description of the steps required in adjustment of the Beam Bender and Deflection Yoke and the adjustment 
of the Focus, Vertical Size and Linearity, and Horizontal Size, Linearity, Drive and A.F.C. controls. However, it should be remem-
bered that these adjusments are to be made only when picture quality is such that service adjustment is warranted. Use this 

description as a check-list and if a particular phase of quality is good, leave it alone and go on to the next operation. Refer to figure 
1 for location of front panel controls, and to figure on the schematic diagram for location of rear panel controls. 

IMPORTANT—The adjustment of the Beam Bender (Ion Trap magnet) must be performed immediately after the receiver warms 

up. If any length of time is permitted to elapse while the receiver is on, and while the Beam Bender is misadjusted, serious damage 

to the internal structure of the cathode-ray gun may result. 

A. PREPARATION FOR SERVICE ADJUSTMENTS D. 

1. Remove the wood screws on the back cover and the one 
hex-head P.K. screw adjacent the line cord bracket, dis-
engage the interlock, and remove the back and the line 
cord. 

2. Drop hinged door on front panel for access to the auxili-
ary controls as illustrated in Fig. 1. The lower set of 
these controls is adjusted by means of a narrow shanked 
screwdriver. 

3. Connect a substitute interlock line cord between receiver 
and suitable power outlet and turn on the receiver allow-
ing about 30 seconds of warm-up period before proceed-
ing. Keep the BRIGHTNESS control turned fully coun-
ter-clockwise. 

B. BEAM BENDER ( ION TRAP) ADJUSTMENT 

1. Position the beam bender on the glass neck approxi-
mately 1/2  from the picture tube base. 

2. Advance the BRIGHTNESS control almost fully clock-
wise. 

3. Starting from this position, adjust the Beam Bender by 
moving it forward or backward, and at the same time 
rotating it slightly around the neck of the tube until 
the brightest raster appears on the screen. If two maxi-
mum brightness positions are found, the one nearest the 
tube base is the correct setting. This adjustment should 
be done quickly to avoid damaging the gun structure. 

4. Adjust the BRIGHTNESS control to maximum, fully 
clockwise. 

5. Re-adjust the Beam Bender carefully for maximum 
raster brilliance. 

6. The Beam Bender must be adjusted at all times for max-
imum brightness. A misadjusted Beam Bender can dam-
age the picture tube in a matter of seconds and it is of 
utmost importance to make this the first adjustment 
when the set is turned on and the last adjustment before 
the cabinet back is reinstalled. 

C. DEFLECTION YOKE ADJUSTMENT 

1. Loosen the wing thumb screw located at the top of the 
deflection yoke frame. 

2. Check to see that the deflection yoke mounting bracket 
rubber cushions press firmly against the flare of the 
tube. 

3. Press the yoke firmly against the flare of the tube. 

4. Rotate the yoke until the lines of the raster are hori-
zontal and squared with the picture mask, and tighten 
the wing screw. 

FOCUSING ADJUSTMENTS 

1. Adjust BRIGHTNESS and CONTRAST controls so that 
the raster brilliance corresponds to that of an average 

picture. 

2. If a corner of the raster is shadowed, it indicates that 
the electron beam is striking the neck of the tube. Loosen 
the Focus Coil Wing Screws and rotate the coil about 
its horizontal and vertical axis until the entire raster is 
visible, approximately centered, and with no shadowed 
corners. The Focus Coil should be kept close to, but not 

necessarily touching, the rear of the deflection coil for 
optimum range of the focus control. A slight readjust-
ment of the Beam Bender may now be required. 

3. Adjust the focus control ( see Fig. 1) so that the lines 
of the raster are sharp and distinct over the greatest 
screen area. 

E. SYNC STABILITY ADJUSTMENT 

1. Tune in a weak siatiuil pïeferably at a time when the 
noise level is high. 

2. Turn the SYNC STABILITY control clockwise to the 
position of best picture stability. 

3. Tune in a strong station and check the picture for twist. 

If excessive twist is noticed, turn the SYNC STABILITY 
control counterclockwise until the twist disappears. 

4. The point of best SYNC STABILITY and least twist will 
coincide under most conditions. If two distinct positions 

are found, a compromise will usually be satisfactory. The 
noise stability will improve with clockwise rotation. In 
good signal areas, the control should be left in its coun-
terclockwise position. 

F. HORIZONTAL A.F.C. ADJUSTMENT 

In order to check this adjustment tune in a station, prefer-
ably one that is transmitting a test pattern. If difficulty 

is encountered in locking the picture horizontally or if 
it locks-in only when the Horizontal Hold Control is at 

either end of its rotation, àdjust the Horizontal A.F.C. 

control as follows: 

1. Turn CONTRAST down about half way. 

2. Turn HORIZONTAL HOLD CONTROL fully counter-
clockwise. 

3. Check that the SYNC STABILITY control is properly 

adjusted. 

4. If the picture is not locked in, turn the HORIZONTAL 
A.F.C. control till it does lock-in. 

5. Momentarily interrupt the signal by switching the chan-
nel selector off channel and then back. The picture 
should just fall out of sync. If it does not, turn the 
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CHASSIS 119 120 Series 

SERVICE ADJUSTMENTS (Continued) 

of the other. If vertical synchronization "falls-out," re-

adjust the VERTICAL HOLD control. ( Refer to Fig. 1) 

3. Adjust the HORIZONTAL DRIVE trimmer for the 
elimination of drive lines in the picture as follows: While 
observing the raster, turn the trimmer counterclockwise 
until thin vertical white ( drive) lines appear at the left 
center of the screen. Then turn the control clockwise 
until the lines just disappear. Do not turn the trimmer 
any further clockwise than necessary to eliminate the 
drive lines. This adjustment is extremely critical and 
improper adjustment may shorten the life of the hori-
zontal output tube. Turning th g trimmer clockwise ( clos-
ing plates) reduces the drive to the horizontal output 
tube and insufficient drive may increase the plate current 
to excessive proportions. 

4. Readjustment of the HORIZONTAL A.F.C. control may 
now be necessary. 

5. Adjust the HORIZONTAL SIZE control slotted screw, 
located at the rear of the High Voltage cage at the rear 
of the chassis, for correction of horizontal width. The 
large outer arcs of the test pattern should coincide with 
the edge of the picture mask. ( Refer to schematic dia-
gram.) 

6. Adjust the HORIZONTAL LINEARITY control slotted 
screw, located at the rear of the High Voltage cage, for 
central alignment of the inner circles of the test pattern. 
If no test pattern is available, the linearity can be ad-
justed with fair accuracy by adjusting for minimum 
cathode current of the horizontal output tube. As the 
control is rotated, a dip in cathode current will be ob-
served. 

DEFLECTION 
YOKE 

FOCUS COIL 
WING SCREWS 

DEFLECTION YOKE 
WING SCREW 

RUBBER CUSHION 

CENTERING DISC 

PICTURE TUBE 
SUPPORT BRACKET 

FIG. 2. DEFLECTION YOKE AND FOCUS COIL ASSEMBLY 

Horizontal A.F.C. adjustment screw slightly clockwise 
and again momentarily interrupt the signal. Continue 
this procedure until the picture just falls out of sync., 
only when the signal is interrupted. 

6. Rotate the Horizontal Hold Control clockwise until the 
picture falls into sync. The picture should now stay in 
sync. throughout most of the range of the Horizontal 

Hold Control. 

7. If the picture cannot be made to hold sync., carefully 
repeat the above procedure. If difficulty is still encoun-

tered, it may be necessary to make a complete align-
ment on the horizontal oscillator transformer using an 
oscilloscope, as described on page 10 of this folder. 

G. PICTURE CENTERING, SIZE AND LINEARITY 

1. Horizontal or Vertical Centering is accomplished me-
chanically. To center the picture, loosen the Focus Coil 
Wing Nut sufficiently to twist the Focus Coil slightly 
about its horizontal or vertical axis. Make sure the 

corners of the raster are not shadowed. See step D.2. 
Note: Some receivers are equipped with a magnetic cen-
tering disc, located between the focus coil and the de-
flection yoke. To center the picture in the mask, rotate 

and slightly vary the position of the disc in its vertical 
plane. This adjustment should be made in conjunction 
with positioning of Focus Coil (described above). 

2. Adjust the VERTICAL SIZE and VERTICAL LINEAR-
ITY controls until the test pattern is vertically linear 
and symmetrical from top to bottom, and fills the mask. 
Adjustment of either control may require readjustment 

HEX END 

END 
A ENO 

A 

END 

HEX END 

END 
A 

TUNING 
CORES 

END 

END 
B 

VIEW OF TUNING 
CORE 

HEX HOLE FOR ALIGNMENT TOOL 

A 

A. Proper non-metallic tool for alignment of video I.F. trans-
formers has two ( 2) hex-shaped ends. 

B. End "A" can be used for tuning top or bottom core from one 
side of transformer at a time. 

C & D. By using end "B" of alignment tool, both top and bottom 
cores can be rotated from either top or bottom of chassis. 

FIG. 3. ALIGNMENT TOOL 

Alignment Instructions 
Video I-F and Sound Alignment Procedure 

TV VIDEO I-F ALIGNMENT 

1. Set channel selector to quiet portion of VHF band. 

2. Set contrast contreol fully counterclockwise. 

3. Apply 3V. negative bias between the A.G.C. bus (at C53) 
and ground. (Use 2-1% V. cells in series.) 

4. Connect TV I-F Signal Generator through a 1500 mmf 
condenser to Test Point (A) of tuner unit: low side to 
ground. ( See schematic diagram.) 

5. Connect negative lead of V.T.V.M. or 20,000 ohm per volt 
meter to pin 7 of V7A 6AL5 diode TEST POINT ( B) posi-
tive lead to ground. (See schematic diagram.) 

6. During alignment maintain Signal Generator output below 
1.5 volts peak on V.T.V.M. ( Note: High Signal Generator 
input may cause overloading, resulting in incorrect align-
ment.) 

7. Feed 43.8 MC ( 7.1--.05 MC) from Signal Generator and adjust 
T5 for maximum output. 

8. Adjust top tuning core of T4 to its maximum counterclock-
wise position ( all out). This is an adjacent sound trap 
which is not used in most signal areas. Its use may be nec-
essary to reduce or eliminate adjacent sound interference. 
When found necessary align for minimum output at 47.25 
mc. 

9. Feed 45.5 me ( -±-.05 mc) from Signal Generator and adjust 
T4 bottom core for maximum output. 

10. Feed 41.25 me ( -±.05 mc) from Signal Generator and adjust 
T3 top core for minimum output. 

11. Feed 42.8 mc (±.05 mc) from Signal Generator and adjust 
T3 bottom core for maximum output. 

12. Feed 41.0 me ( -17.05 mc) from Signal Generator and adjust 
T2 for maximum output. 

13. Feed 45.2 mc ( -17.05 me) from Signal Generator and adjust 
Ti for maximum output (adjacent to 6U8 on top of tuner). 

14. Replace the meter with the vertical input of an Oscilloscope 
to test point (B) through a 10K isolating resistor, low side 
of scope to ground. 

15. Remove Signal Generator. Feed a video I.F. Sweep Gen-
erator signal ( 40-48 mc) through the loosely coupled shield 
of the 6U8 VHF converter tube, making sure the shield is 
not grounded. (Refer to fig. 4.) 

16. Observe response curve on the Oscilloscope ( refer to fig. 
4). Use marker frequencies 41.25 mc, 42.5 mc, 45.0 mc, 
47.25 me and 45.75 me. It is absolutely important to keep 
Sweep Generator output at the lowest usable level to pre-
vent response distortion due to overloading. 

I P 
OUTPUT 

FM 4. IF ALIGNMENT BLOCK DIAGRAM 

17. If response curve does not approximate that shown in fig. 4, 
repeat alignment steps 7 to 12. Check bias battery potential 
and proper connections. A slight touch up of individual 
tuning cores may be necessary to approximate the recom-
mended response curve of fig. 4. 

NOTE: Top and bottom cores accessible from either end of 
I.F. transformers. See fig. 3 for proper alignment tool. 

IMPORTANT: Keep the sweep generator and marker genera-
tor outputs at minimum to avoid curve distortion. Marker pips 
should be kept barely visible. 

TV SOUND ALIGNMENT 

NOTE: TV-phono switch if used must be in TV position. 

1. Connect a 4.5 MC Signal Generator ( -±-.01 MC) through a 
1500 MMF condenser to TEST POINT ( B). See schematic 
diagram. 

2. Obtain two resistors of approximately 100,000 ohms each, 
whose resistances have been matched accurately with an 
ohmmeter. Connect them in series across the 18K resistor 
(R178) at the 6T8 tube socket (V11A). 

3. Connect negative lead of V.T.V.M. to junction of matched 
resistors of step 2; positive lead to ground. 

4. Feed 4.5 MC ( -±..01 MC) from signal generator, and adjust 
L22, sound take-off coil, for maximum deflection on 
V.T.V.M. 

5. Adjust the top and bottom cores of T6 sound I.F. trans-
former for maximum deflection on V.T.V.M. 

6. Adjust the bottom core of T7 for maximum deflection on 
V.T.V.M. 

7. Repeat steps 4 to 6 using minimum signal input necessary 
for proper meter deflection. 

8. Connect positive lead of V.T.V.M. to junction of C152 and 
R177 TEST POINT (C), leaving negative lead of V.T.V.M. 
Connected as in step 3. See schematic diagram. 

9. Adjust top slug of T7 for zero output on V.T.V.M. between 
two opposite polarity peaks. 

SOUND I.F. ALIGNMENT USING STATION SIGNAL 
If accurate 4.5 mc. signal generator is not available, the 
following procedure may be used only when the video IF's 
and tuner are properly aligned. 

1. Connect antenna to appropriate antenna terminals and 
tune in station signal. 

2. Follow steps 2 to 9 of TV SOUND ALIGNMENT. 

TABLE I RF ALIGNMENT FREQUENCIES -. VHF 
1 

CHANNEL 
NUMBER 

SWEEP GEN. 

CENTER FRED. 

(10MC.SWEEP) 

MARKER GENERATOR FREOUENCES 

VIDEO 
CARRI ER 

SOUND 
CARRIER 

À 

2 57 MC. 55.25 MC 59.75MC 

3 63 MC 61.25 MC. 65.75 61C. 

4 69 MC. 67.25 MC. 71.75 MC. 

5 79 MC. 77.2 5 MC. 81 7516C. 

6 85 NC. 83.25 MC 87.75 MC 

7 177116C• 175.25NC 179.75 MC 

e lee MC. 181•2551G• 185.7561C• 

9 189 MC. 187. 25 MC • 191.73 MC. 

10 195 MC. 193.25 WIC. 197.75NC. 

11 201 MC. 199.25 MC. 203.75 MC. 

12 207MC 2052516C 209. 75MC. 

13 213MC. 211,25 MC 215.75 MC. 
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CHASSIS 119, 120 Series 

4.5 MC TRAP ALIGNMENT 

1. Remove V6 (6CB6 3rd 1-F amplifier) 
2. Connect a 4.5 MC Signal Generator ( ± 0.01 MC)* which has 

A.M. modulation, through a 1500 MMF condenser to the 
grid of V8 (pin 9 6CL6). Low side to ground. 

13. Set A.M. modulation for approximately 30% modulation. 

4. Set generator output to 0.1 volt. 

5. Connect input of diode detector to CRT cathode. ( See fig. 11 
for suggested diode detector construction.) 

220 

MMF IN34 

o H  
INPUT 

o 
1 100K 

SYMBOL PART NO. 
*C12813 C-5.435-4 
C129 D-4.104-70 
C130 B-1.119-2 
C131 C-4.109-14 
C132 D-3.105-34 
C133 B-4.129-6 

8. Adjust L15 ( 4.5 MC trap) for minimum reading on VTVM C134 D-3.100-30 
or minimum pattern on Oscilloscope. C135 B-4.128 

C136 B-4.129-2 
C137 D-3.105-59 
C138 D-3.100-46 
C139 B-4.129-4 
C140 C-4.111-5 
C141 D-4.104-21 
C142 B-4.115-1 
C143F 
C144F B-4.125-1 

C147 D-4.104-21 

100K C149G 1 B-4.125-1 
C150G 
C151 D-4.108-12 
C152 D-4.108-12 
C153 C-5.430-1 
C154 D-3.105-19 
C155 B-4.115-1 
C158 B-10.103 

6. Connect diode detector output to either a VTVM (D.C. (-) 
Volts scale) or an Oscilloscope. 

7. Short out L22 (sound take-off coil) by connecting a jumper 
from the junction of C140 and C141 to ground. 

*Note: If accurate 4.5 MC generator is not available, use station 
signal. Short out L22 as in step 7 above. Note presence of 4.5 
beat in picture. Adjust L15 for minimum beat. 

FIG. 11 

470 
MMF 

o 
OUTPUT 

o 

HORIZONTAL OSCILLATOR TRANSFORMER ALIGNMENT 
Refer to Service Adjustment "F" before proceeding with this 
alignment. 
1. Tune in a TV station, preferably one that is transmitting 
a test pattern. 

2. If after attempting the Horizontal A.F.C. Service Adjust-
ment, described above, the picture cannot be made to sync. 
pre-set the Horizontal Stabilizing adjustment ( inner slug 
of T11, beneath chassis) 5 turns in from its maximum out 
position. 

3. Set the Horizontal Hold control to the center of its range 
and adjust the Horizontal A.F.C. adjustment until the 
picture is in sync. 

4. Connects low capacity probe of an oscilloscope to terminal 
"C" of the Horiontal oscillator transformer, T11; low side 
to ground. Set horizontal sweep to 7875 C.P.S. If a low 
capacity probe is unavailable, connect a 10K resistor in 
series with the vertical scope lead. 

5. Adjust the Horizontal Stabilizing brass slotted screw until 
the broad and narrow peaks of the pattern on the oscillo-
scope are of equal height. ( See illustration.) During Hori-
zontal Stab, adjustment, picture must be kept in sync, by 
adjusting the Horizontal A.F.C. adjustment, if necessary. 

6. Disconnect oscilloscope and follow Service Adjustment "F" 
above. 

PARTS LIST-SERIES 119-120 
CAPACITORS 

SYMBOL PART NO. DESCRIPTION 
Cl-C38 Part of TunerUnit E-36.167 
C50 B-4.115-1 5000 MMF 500V 
C51 D-4.104-70 560 MMF ± 10% 
C52 D-4.108-12 1500 MMF 500V. 
C53 D-4.108-12 1500 MMF 500V. 
C54 B-4.242-1 680 MMF 
C56 D-4.108-12 1500 MMF 500V. 
C57 B-4.242-1 680 MMF 
C58 D-3.100-30 .25 MF 200V. 
C60 D-4.108-12 1500 MMF 500V. 
C61 B-4.242-1 680 MMF 
C62 B-4.242-1 680 MMF 
C63 C-4.109-10 100 MMF 
C64 C-4.109-16 10 MMF 
*C65A C-5.435-3 4 MF 450V. 
C66 D-4.104-38 100 MMF ± 10% 
C67 D-3.105-21 .1 MF 400V. 
C68 D-3.105-23 .22 MF 400V. 
C69 D-3.105-23 .22 MF 400V. 
C80 B-4.138 5000 MMF Heavy 
C81 B-4.138 5000 MMF Heavy 
*C-83A C-5.435-3 40 MF 450V. 
C54 D-4.108-12 1500 MMF 600V. 
C85 D-4.108-12 1500 MMF 500V. 
C86E B-4.125-1 5000 MMF 450V. 
*C87C C-5.435-3 4 MF 450V. 
*C88B C-5.435-4 40 MF 450V. 
*C89B C-5.435-4 40 MF 450V. 

A•111 •, .... ,••••••••mano  

TYPE 

Cer. Disc. 
Mica 
Cer. 
Cer. 
Cer. Disc. 
Cer. 
Cer. Disc. 
Paper Tub. 
Cer. 
Cer. Disc. 
Cer. Disc. 
Cer. 
Cer. 
Elect. 
Mica 
Molded Tub. 
Molded Tub. 
Molded Tub. C108 

Duty Cer. Disc. C109 
Duty Cer. Disc. C120 

Elect. C121 
Cer . C122 
Cer. C123 
Dual Cer. Disc. C124 
Elect. C125 
Elect. C126 
Elect. C127 

SYMBOL 
C90E 
*C91C 
C92 
*C93A 
C94 
C95 
C96 
C97 
C98 1 
C99 ) 
C100 J 
C101 
*C102C 
C103 
C104 
C105 
*C106D 
*C107C 

PART NO. DESCRIPTION 
B-4.125-1 
C-5.435-3 
D-3.105-21 
C-5.435-3 
D-3.105-19 
D-4.104-93 
D-3.105-16 
C-4.109-10 

B-10-101 

D-4.105-24 
C-5.435-3 
D-3.105-59 
D-3.100-46 
D-3.105-23 
C-5.429-2 
C-5.435-3 
D-3.105-21 
D-3.105-34 
D-3.105-26 
D-3.105-17 
D-3.105-19 
D-3.100-30 
D-4.104-59 
D-3.106-1 
D-4.105-9 
C-4.109-14 

5000 MMF 450V. 
40 MF 450V. 
.1 MF 400V. 
4 MF 450V. 
.047 MF 400V. 
68 MMF ± 5% 
.01 MF 400V. 
100 MMF 
2000 MMF 1 
5000 MMF 
5000 MMF J 
4700 MMF 10% 
4 MF 450V. 
.047 MF 600V. 
.035 MF 600V. ± 10% 
.22 MF 400V. 
100 MF 50V. 
40 MF 450V. 
.1 MF 400V. 
.047 MF 600V. 
.0022 MF 600V. 
.022 MF 400V. 
.047 MF 400V. 
.25 MF 200V. 
330 MMF 10% 
.01 MF 600V. ± 10% 
1200 MMF -±10% 
47 MMF 5% 

•Refer to schematic for connection of multi-sectioned electrolytic capacitors. 

±10% 

TYPE 
Dual Cer. Disc. 
Elect. 
Molded Tub. 
Elect. 
Molded Tub. 
Mica 
Molded Tub. 
Cer. 
Part of 
Vert. Int. 
Net. 
Mica 
Elect. 
Molded Tub. 
Paper Tub. 
Molded Tub. 
Elect. 
Elect. 
Molded Tub. 
Molded Tub. 
Molded Tub. 
Molded Tub. 
Molded Tub. 
Paper Tub. 
Mica 
Molded Stab. 
Mica 
Cer. 

C160 D-3.105-28 
*C161A C-5.435-3 
*C162D C-5.429-2 
C163 D-4.108-12 

SYMBOL PART NO. 

DESCRIPTION 
8 MF 450V. 
560 MMF 10% 
40-370 MMF 
47 MMF ± 5% 
.047 MF 600V. 
56 MMF 2KV. -±5% 
.25 MF 200V. 
500 MMF 20KV. 
39 MMF 2KV. 10% 
.047 MF 600V. ± 10% 
.035 MF 600V. -± 10% 
68 MMF 2KV. 10% 
3.3 MMF 
39 MMF 10% 
5000 MMF 450V. 
5000 MMF 450V. 
5000 MMF 450V. ( 
39 MMF 10% 
5000 MMF 450V. 
5000 MMF 450V. ( 
1500 MMF 500V. 
1500 MMF 500V. 
4 MF 50V. 
.047 MF 400V. 
5000 MMF 450V. 
.01 MF 

.0047 MF 600V. 
40 MF 450V. 
25 MF 50V. 
1500 MMF 500V. 

RESISTORS 
DESCRIPTION 

R1-R21 Part of Tuner 
R40 D-7.101-129 
R41 D-7.101-192 
R42 D-7.101-44 
R43 D-7.101-100 
R44 D-7.101-37 
R45 D-7.101-129 
R46 D-7.101-250 
R47 D-7.101-3 
R48 D-7.101-79 
R49 D-7.101-3 
R50 D-7.101-250 
R51 D-7.101-3 
R52 D-7.101-79 
R53 D-7.101-217 
R54 D-7.101-134 
R55 D-7.101-44 
R56 D-7.101-44 
R57 D-7.101-134 
R58 D-7.101-72 
R59 D-7.101-44 
R60 D-7.101-107 
R61 D-7.101-256 
R62 C-8.230-3 
R63 D-7.101-72 
R64 D-1.103-142 
R65 D-7.101-58 
R66 D-7.103-104 
R67 D-7.103-104 
R68 D-7.101-58 
R69 D-7.101-129 
R70 C-8.229-9 
R71 D-7.101-114 
R72 D-7.101-87 
R78 D-7.101-100 
R79 D-7.101-238 
R80 D-7.103-97 
R81 D-7.103-111 
R82 D-7.103-97 
R83 C-8.221 
R84 C-6.215-1 
R85 B-6.211-5 
R86 D-7.101-129 
R87 D-7.101-129 
R88 C-8.219-1 
R89 D-7.101-100 

Unit E-36.167 
470 K. 
10 M. 
4.7K. ± 10% 
100K. ± 10% 
3.3K. 10% 
470K. 
47 ± 10% 
470 
33K. -I- 10% 
470 
47 ± 10% 
470 
33K. ± 10% 
180 ± 10% 
680K. ± 10% 
4.7K. ± 10% 
4.7K. ± 10% 
680K. ± 10% 
22K. ± 10% 
4.7K. ± 10% 
150K. ± 10% 
33 ± 10% 
1K. Pot. Dual ( R1 
22K. ± 10% 
22K. ± 10% 
10K. ±-10% 
2.7K. ± 10% 
2.7K. ± 10% 
10K. ± 10% 
470K. 
100K. Pot. 
220K. ± ' 0% 
47K. 
100K. ± 10% 
15 
1.8K. ± 10% 
3.9K. ± 10% 
1.8K. ± 10% 
2250 Pot. 
470 ± 10% 
3750 ± 10% 
470K. 
470K. 
5M. Pot. 
100K. ± 10% 

TYPE SYMBOL PART NO. DESCRIPTION 
Elect. R90 
Mica  R91 
Trimmer R92 
Cer. R93 
Molded Tub. R94 
Mica ( Yoke) R95 
Paper Tub. R96 
Molded Cerm. R97 
Cer. R98 
Molded Tub. R99 
Paper Tub. R100 
Cer. R101 

R102 
Mica 
Cer. Tub. 

R103 
Cer. Disc. 

R105 
R104 

Dual Cer. Disc' R106 

Mica R107 

RR10098 Dual Cer. Disc' 

Cer. 
Cer. 
Elect. 
Molded Tub. 
Cer. Disc. 
Part of triode 
couplate. 
Molded Tub. 
Elect. 
Elect. 
Cer. 

TYPE 

1/2  W. Carbon 
1/2 W. Carbon 
1/2 W. Carbon 
1/2 W. Carbon 
% W. Carbon 
1/4 W. Carbon 
1/2 W. Carbon 
1/2 W. Carbon 
1/2 W. Carbon 
1/2  W. Carbon 
1/2 W. Carbon 
1/2 W. Carbon 
14 W. Carbon 
lh W. Carbon 
% W. Carbon 
1h- W. Carbon 
1/2 W. Carbon 
1/2  W. Carbon 
1/2  W. Carbon 
1/2 W. Carbon 
1/2  W. Carbon 
1/2  W. Carbon 

79) Comp. 
% W. Carbon 
2 W. Carbon 
% W. Carbon 
2 W. Carbon 
2 W. Carbon 
1/2  W. Carbon 
% W. Carbon 
Comp. 
% W. Carbon 
1/4  W. Carbon 
1/2  W. Carbon 
% W. Carbon 
2 W. Carbon 
2 W. Carbon 
2 W. Carbon 
4 W. Wire Wound 
7 W. Wire Wound 

10 W. Wire Wound 
1/2 W. Carbon 
% W. Carbon 
Comp. 
1/2  W. Carbon 

R110 
R111 
R112 
R113 
R114 
R130 
R131 
R132 
R133 
R134 
R135 
R136 
R137 
R138 
R139 
R140 
R141 
R142 
R143 
R144 
R145 
R146 
R147 
R148 
R149 
R150 
R170 
R171 
R172 
R173 
R174 
R175 
R176 
R177 
R178 
R179 
R180 
R181 
R182 ( 
R183 
R184 

D-7.101-83 
D-7.101-125 
D-7.101-148 
D-7.101-37 
D-7.101-30 
D-7.101-142 
D-7.101-115 
D-7.101-100 
D-7.101-66 
D-7.101-80 

B-10.101 

D-7.101-145 
C-8.229-10 
D-7.101-148 
D-7.101-58 
D-7.101-129 
C-8.219-5 
D-7.101-122 
D-7.101-156 
D-7.101-3 
C-8.206-6 
D-7.102-24 
D-7.101-2 
D-7.101-138 
D-7.102-108 
C-8.229-7 
D-7.101-171 
D-7.101-55 
D-7.101-107 
D-7.102-94 
D-7.101-55 
D-7.101-99 
D-7.101-111 
D-7.102-24 
D-7.102-94 
D-7.101-128 
D-7.101-142 
D-7.101-226 
D-7.103-118 
C-6.212-1 
D-7.102-214 
D-7.102-137 
D-7.101-128 
D-7.101-156 
D-7.101-87 
D-7.101-226 
D-7.101-86 
D-7.101-17 
D-7.101-129 
D-7.101-100 
D-7.101-17 
D-7.101-66 
D-7.101-69 
C-8.230-3 
D-7.101-192 

B-10.103 

D-7.102-13 
D-7.102-10 

39K. ± 10% 
390K. ± 10% 
1.5M. ± 10% 
3.3K. ± 10% 
2.2K. ± 10% 
1M. 
220K. 
100K. ± 10% 
15K. 
33K. 
22K. } 
8.2K. 
8.2K. 
1.2M. ± 10% 
1.5M. Pot. 
1.5M. ± 10% 
10K. ± 10% 
470K. 
2.5M. Pot. 
330K. 
2.2M. 
470 
5K. Pot. 
1K. 
470 ± 10% 
820K. ± 10% 
100K. 10% 
50K. Pot. 
3.3M. ± 10% 
8.2K. ± 10% 
150K. ± 10% 
47K. ± 10% 
8.2K. ± 10% 
100K. ± 5% 
180K. ± 10% 
1K. 
47K. ± 10% 
470K. ± 10% 
1M. 
100 
5.6K. ± 10% 
3.3 
150 
470K. 
470K. ± 10% 
2.2M. 
47K. 
100 
47K. ± 10% 
1K. 
470K. 
100K. ± 10% 
1K. 
15K. 

TYPE 
1/2  W. Carbon 
1/2  W. Carbon 
1/2 W. Carbon 
'1/2 \1,T Carbon 
1/4  W. Carbon 
1/2 W. Carbon 
1/2  W. Carbon 
1/2  W. Carbon 
% W. Carbon 
1/2 W. Carbon 
Part of 
Vert. Int. 
Net. 
1/2 W. Carbon 
Comp. 
% W. Carbon 
1/2  W. Carbon 
1/2 W. Carbon 
Comp. 

W. Carbon 
1/2 W. Carbon 
1/2 W. Carbon 
Wire Wound 
1 W. Carbon 
1/2 W. Carbon 
1,4 W. Carbon 
1 W. Carbon 
Comp. 
1/2 W. Carbon 
% W. Carbon 
1/2 W. Carbon 
1 W. Carbon 
1/2 W. Carbon 
% W. Carbon 
1/2 W. Carbon 
1 W. Carbon 
1 W. Carbon 
1/2  W. Carbon 
% W. Carbon 
% W. Carbon 
2 W. Carbon 
1/2 W. Wire Wound 
1 W. Carbon 
1 W. Carbon 
% W. Carbon 
1/2  W. Carbon 
1/2  W. Carbon 
W. Carbon 

lh W. Carbon 
1/4 W. Carbon 
1/2 W. Carbon 
% W. Carbon 
ih W. Carbon 
1/2  W. Carbon 

18K. ± 10% 1/2 W. Carbon 
1M. Pot. Dual ( R62) Comp. 
10 M. 1/2 W. Carbon 
500K. j Part of triode 
500K. ( couplate. 
560 ± 10% 1 W. Carbon 
470 1 W. Carbon 

COILS AND CHOKES 
SYMBOL PART NO. DESCRIPTION TYPE 
L1-L29 Part of Tuner 
L15 C-1.555 
L22 C-1.529 
L35 C-1.522-3 
L36 C-1.522-2 
L37 
L38 
L40 
L41 
L42 
L43 
L44 
L45A 
L45B 
L46 
L47 

C-1.522-4 
C-1.522-2 
C-9.237-3 
C-9.234-4 
B-1.501 
B-1.501 
B-1.501 

C-9.254-3 

B-1.533-1 
B-1.531 

Unit E-36.167 ( Except L15 &L22) 
Sound Trap Coil 
Sound Take-off Coil 
Video Peaking Coil 
Video Peaking Coil 
Video Peaking Coil 
Video Peaking Coil 
Filter Choke 
Focus Coil 
Filament Choke 
Filament Choke 
Filament Choke 
Vert. Deflect Yoke ) 
Iton Deflect Yoke f 
Hor. Size Coil 
Hor. Lin. Coil 

Blue Dot 
Green Dot 
Yellow Dot 
Green Dot 

Short 70° Cosine 

0John Y. Rider 
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C 9 

VHF 
ANTENNA 
300 rt 

L 2 

VHF R. F V 2 
AMPLIFIER 6B Z7 

R2 
2708 

VHF 
ANTENNA 

DRUM SEGMENT 

IRON CORE 

CHANNELS 2 THRU6  

C 
81' 0 2 

R3 
180 K 

RI5 
22K 

R6 6 
7K - 

UHF 

ANTENNA E;a-± C 30 

300 n L 20 

I" 

C231 

UHF 
UHF BAND SELECTOR 

CHANNEL SELECTO DRUM SEGMENT 
ROTOR BLADES I 

L271,1 

NOTES. 
41M. C. IF, CONTACT BOARD IS 

SWITCHED IN PLACE OF VHF 
ANTENNA DRUM SEGMENT AND 
VHF R.F. a OSC.DRUM SEGMENT 
WHEN TUNER IS IN UHF POSITION 
(CHANNELS 14 THROUGH 83). 

TERMINAL NUMBERS ON CONTACT 
BOARD CORRESPOND TO NUMBERS 
ON THE DRUM SEGMENTS REPLACED. 

TRANSFORMERS 

SYMBOL Part No. 

Ti Part of Tuner 
T2 C-1.703 
T3 C-1.704 
T4 C-1.705 
T5 C-1.706 
T6 C-1.707 
T7 C-1.552 
T8 D-9.260 
T9 C-9.230-4 
T10 C-9.228-5 
T11 C-1.549 
T12 D-9.259-1 
T13 C-9.225-4 

A.C. INTERLOCK 
RECEPTACLE 

I I 

I L24,-1 

E7=1 =Di 

I L 25 

R21 
UHF OSC.ADJ. loe 

DESCRIPTION 

Unit E-36.167 
I.F. Trans. 
I.F. Trans. 
I.F. Trans. 
I.F. Trans. 
Sound I.F. Trans. 
Ratio Detector Trans. 
Power Trans. 
Vert. Osc. Trans. 
Vert. Output Trans. 
Hor. Ose. Trans. 
Hor. Output Trans. 
Audio Output Trans. 
(Series 120 only) 

IS 

61 2 

117 v. 
80 CYCLE 
A. C. ONLY 

R4 
680 

LB 

19-•  

1  I L9 C15-lrummn r 

VHF OSC.ADJ. 

V 3 
GUS 

CIO 
47 

100K 
TEST 

R8 POINT 
100K 

RI3 
4.7K 

UHF MIXER 
IN 8 2 C35 
CR -1 

UHF OSC 
vi R20 

6AF4 
FiNE TINE 

INTERLOCK 
ON CHASSIS 

P3 

PIN VIEW 
OF PLUG 

C37 
800 

AL . POSITION OF ON-OFF SWITCH 
A. C.OUTLET WHEN 
TV. CHASSIS IS GANGED TO 
PART OF A RADIO VOLUME 
COMBINATION REC. CONTROL 
SERIES 119 

C14 

R11 
3.3K 

 VV‘  

01 
II 7 V B.C. 

PHONO-NOTOR 
OUTLET Otie 

VHF OSC. & M-IXER 

TI 

RI2 'ii,, i ‘.I,  45.2 
100K :, me 

C24 
68 

§ RIO 
8.2K 

 2 
S 3 

REAR 
VIEW 

OF SOCKET 

C22( 
 11800 

C19  1500 6U8 

WHITE 

BLACK i 
IX 

RED 

BLUE 

L V RECT 

V2I 5U4 

9,8‘fe 

L42 L43 

65A 
310 V. 

SW I a 5 V. AT 3 AMPS 
OIL  

5 AMP FUSE 
FI 

THIS SCHEMATIC DIAGRAM FOR USE WITH ALL CHASSIS STAMPED IN REAR 

UPPER RIGHT HAND CORNER: SERIES 119 OR SERIES 120 

ANTENNA ) VHF 
TERMINALS 1 UHF 

117V. A.C. OUTLET 
3 AMP. LINE FUSE 

YOKE WING THUMB SCREW 

CENTERING DISC 

DEFLECTION YOKE 

FOCUS COIL WING SCREW 

FOCUS COIL 

ION TRAP 

HOE. LINEARITY 

HOE, SIZE 

CHASSIS 
SERIES 

_ CODE 

OR. DRIVE 

NOR. A.F.C. 

AUDIO OUTPUT -SERIES 119 
SPEAKER RECEPTACLE-SERIES 120 

SYNC. STABILIZING CONTROL 

PHONO JACK-SERIES 120 ONLY 

TAPE RECORDIO 
OUTPUT JACK-SERIES 120 ONLY 

R78 
book 
10% 

UV. AT 9.5 AMPS. 
WW4 C84 

M . MCI T ,500 

44 7579 

_L 
DOT 

SW 2 
LOCAL...FRI/8E 

SWITCH 

R41 
ION. 

C5Ot 
5000 

C48m7FC 
450v 

IRK ±10% 
2W 

R40 
41011 

R42 
4.71( 
trot 

FOCUS CONTROL 
-).cw 

35011 
YEL= ern 

IsîSOJPO LF. AMPUFIER 
sc 

V 9 CAUS 

CI45 

4 

R17 
47 
%IC 

I ST.VIDEOI.F. 

V4 6086 41.25 r- C55 
MC. 1 GieN 
TRAP 13 

R43 won Ire 
¡ices 

1 R451 go3 470K 

-a- C52 I -. 
1500 T . 

P81 
3.9KB10% 2w 

L 4/ 
FOCUS Col L 

C888 
140MF. 
_ 450 v.4, - 450V 

C85 

cNANNEL SELECTOR 
MW it 47 
BROWN BEAD 

•••14.1. IOW See.,1 0••••11011•• 

5000 

C91C 
4 0 hIF 
450 V.a. 

135 V. 

SYNC. SEP. 
V-I3 6BE6 

SYNC STABILITY CONTROL 
R 88 5k1 

R97 
4701E 

Re3 R84 
2250 4w 470te% 7v) 

CW 

R48 
3341 
105 

R4 
471 

HORIZ.OSCILLATOR ES CONTROL 

V15 6SN7-GT 

C120 
0026 M y 
600V 

R133 
3.3so 

R130 
820K 
tiO% 

NOR HOLD 

Ri31 
100K.,,0% , 
.1w ! 

C123 - 
C121 .25 ME 
OZZMF I 200V 

R134 
8.2K110% 

TUBE COMPLEMENT AND VOLTAGE CHART- SERIES 119 AND 120 

R1?6 
41E10% 

'UV 

R135 
15 o K 0 % 

HON FREO LA 

5 RI37 
etas 

7e 3, 

Ri38 
1008!.ss 

Ri39 
moRtios 

Tube Type Symbol Function Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

V1 6AF4 VHF. Pos. 
UHF. Osc. 

20 -.2 6.3AC 0 0 -.2 20 - 
UHF. Pos. 60 -.18 6.3AC 0 0 -.18 60 - - 

V2 6BZ7 VHF. Pos. VHF. R.F. Amp. 218 130 130 0 6.3AC 130 -.2 0 0 
UHF. Pos. 260 155 175 0 6.3AC 175 -3.9 0 0 

V3 61.18 VHF. Pos. 
VHF. Osc.-Mixer 

102 -3.2 100 6.3AC 0 200 0 0 -3.5 
UHF. Pos. -.8 -.5 64 6.3AC o 200 0 0 -3.5 

V4 6C66 1st Video I.F. -.7 .5 6.3AC 0 po 92 0 - - 
V5 6CB6 2nd Video I.F. -.7 .3 6.3AC 0 94 96 0 - - 
V6 6CB6 3rd Video I.F. o 1.5 6.3AC 0 185 90 0 - - 
V7 6AL5 Video Det.-A.G.C. 0 -.6 6.3AC o 0 0 -.3 - - 
V8 6CL6 Video Amp. 1.1 -.3 104 6.3AC 0 110 0 104 -.3 
V9 6AU6 1st Sound I F. Amp. -.3 0 0 6.3AC 98 60 .3 - - 
V10 6AU6 2nd Sound I.F. Amp. -.7 0 0 6.3AC 100 39 0 - - 
V11 6T8 Ratio Det.-Audio Amp. -.3 -2.1 -1.8 6.3AC 0 -.7 0 -.6 50 
V12 6K6 Audio Output NC. 0 215 225 0 225 6.3AC 16 - 
V13 68E6 Sync Sep.-Gate -.2 0 0 6.3AC 18 18 -.3 - - 
V14 6SN7 Sync Amp.-Vert. Sync Amp. 0 100 12 -.2 64 0 6.3AC 0 - 
V15 6SN7 Hor. Osc.-Control 14 200 15 -50 190 0 0 6.3AC - 
V16 6AV5 Hor. Output - 30 6.3AC o NC. Do not 

measure NC. 0 155 - 

V17 6W4 Flor. Damper 230 NC. 470 NC. 230 NC. 
290t 290t 

- 
6.3AC 6.3AC 

V18 1B3 High Voltage Rect. - '15KV - •15KV - •15KV •15KV •15KV - 
V19 6C4 Vertical Osc. 150 0 o 6.3AC 150 -44 0 - - 
V20 681.7 Vertical Output 0 255 17 0 255 17 6.3AC o - 
V21 5U4 Low Voltage Rect. NC. 

••310 
NC. 310 

AC 290 310 
AC 290 

•*310 
- 5AC SAC 

V22 21ZP4 Picture Tube o 0 Pins 3 to 9 
NC. 

Pin 10 Pin 11 Pin 12 
360 35 6.3AC 

Yoke Socket 230 290 230 NC. I 230 NC. 0 5.5AC - 

:et 

!OA 

©John F. Rider 
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MAJESTIC TV PAGE 14 - 3,4 
V12 

TA 2mo SOUND I. F. »DUPER T T 

J10 1.F. TRANSFORMER VIO 6AU 6 ,pirta muiRlfel_ Gum RATIO DEE 
sEe. f1 807 VIIA 

14 II:C f TOP 
C148 1 lit• ST si_l 4. l 

2 

RI74 
•7016 

C144F 
5000 

74 
2 ND.VIDEO LE 

V5 8G86 IN AT 

DOT 

:156 
1500 

± TO% 

C513 
JOY, 
200V. 

250 5  

SYNC . AMPL. 
4A 1/2- 6SN7-GT 

1.9411iF. 

P931C 3.3 
210% 

R94 
6 7 2.211 

X 310% 

• Cl 
600V 

210% 

RI 
470K 
110% 

C1490 
5000 

-1-4117 

i10% 

RI78 
18K 2  

NO TV-PHONO SWITCH OP AUDIO AMPLIFIER AUDIO OUTPUT 
P>10110 JACK_WHEII1 TV CHASSIS VII6 VI2 fiKei 
IS PART OF RADIO C0618 CO TE  
FE C.,DOT-DASSI--(WIRING a 

=2-18ticr isssmss 119 /2 1 CI513 011AF 1 
31 

Rec 7 - 054 t  T1%7 PHONO 
sw 3 1500± 

C1509 I 
6000 î56020I 1 9  

TEST POINT e 

OD.VIDEO If. 

ItC59 V 6 6CB 6 
11 6 

VERT. SYNC.AMPL. 

c 96 VI4B 1/2-6SN7-e-

135V. 

VDEO T. 

V7s 1/2 - 6AL5 PeNT 

R56 
4.7K 
110% 

R57 
880 K 
10% 

C101 
VERTICAL INTEGRATNG NETWORK 4700210% 

R102 
8.2 K 

C100 ' R103 
5000 1 L2 Ill 

i 10% 

RIOND JACK 

-1 6154 
0471O 

• L 36 
CREEN DOT 

IS J1. 

R59 
4.151 
110% 

C155 
5000 

RI79 
lit 
VOLUME 
CCINTRO. 

VIDEO duet_ 

V8 6CL6 

R61 
33 
20% 

R9244 

L 37 
*YELLOW DOT 

7 II 
R65 
10K 
110% 

• CONTRAST 
CONTROL 

cw P62 
1 X 

VERT. OSCILLAfOR VERT. OUTPUT 

V19 6C4 V20 68L7-GT 

Clos 
.2314, 

R106 
i051< Sf107 

±10%< 5410K 3 

t • 3 7 
- 4o • CI" x R108 RII0 + 

ISK 
R98 1.5M = SIZE I CI060 4PMF 

C107CI R104 _.__ vERT e 5M z 21e 

 CONTRCLI t 470 loose 450V 
_L....L .... VERT HOLD 

,..- CONTROL RI CIOU 4 R112 w a . 
• .-= R109 sic • • 50 V. -_- mom 
A 

NORM OUTPUT 

Vt6 6AV5- GT 

Cl2 9 R144 
560 ± 10% 100 JS 

CIOO iE R14 3 40-5/0 
NOR. 
DIME 

Cl2 6 ADJ. 
7200110% 

C131 

6132 
.047 
1100V. 

T 47 
.1 5 it 

250V 

FLV.RECT. 

VIS 193-GT 

7 RI48 
4706 1 w 

L46 
HORSIZE 
ADJ 

55555 
2119 

R147 ISO IR. 
F 

hANI• FUSE 

L 458 

HOP. 
Out. 
COILS 

.604? • 40 

VERT 
LINEARITY 

- CONTROL 

39110% 
2000V 

NOR, DAMPER 

V17 6 W 4 -GT 
6137 IL. 

109 C138 
1100V-7 -I 

,0471INF 

••-•.038611010% 
800V 

L 47 
NOR LIN ADJ 

NOTES 
• 

1. Tune receiver to unused V.H.F. channel-no signal 
applied unless otherwise specified. 

2. All front panel controls at maximum clockwise 
position. 

3. Screwdriver service adjustments, set for normal 
raster. 

4. All voltages measured with V.T.V.M. at 117 volts 
A.C. line. 

5. Values shown are D.C. voltages measured from 
socket to ground unless otherwise specified. 

6. N.C. designates no connection. 

7. A dash designates the non existence of socket con-
nections. 

8. "Local-Distance" switch in "local" position. 

9. "TV-Phono" switch ( if used) in TV positior.. 

• Use high voltage insulated probe only. 
t Top value is D.C. voltage to ground. Bottom value 

connect A.C. meter across socket connections 7 and 8. 

•• Top value is D.C. voltage to ground. Bottom value 
connect A.C. meter across socket connections 2 and 8. 

R64 
22K 
210% 

7/0 

VERT OUTPUT 

6460 
.0047 
MF 

R 66 
2.711 
2er 
10% 

R67 
2.111 
2W 
• 10% 

J2 
TAPE RECORD° 
OUTPUT JACK 

C16IA 
4011F1). 
450V. 

RI84 
•70 
I W. 

tkrio% 
4.53IC 
IMP 

3 

6134 o 
Jib ME 20014 

£11010 OUTPUT 
S4 SOCKET TO 

RACKS OR 
alIPL. 

R184 
470 
IW. 

ALT. WIRING OF AUDIO OUTPUT 
TUBE AND SOCKET WHEN TV 
CHASSIS IS PART OF A RADIO 
GOI55INATION SEC. 
  541140514 

BRIGHTNESS 
CONTROL 
R7o R72 
100 K 47K 

PICTURE TUBE 

V22 

6109 
047 ( MF 

800V 

RI 15 
5610 

- 

RI 16 
560 

R149 
470111'10% 

 Wv  
CI39 

R 88110% 

I 2000 V. 

L454 

VERT 
DEFL 
COILS 

DEFLECTION YOKE AND FOCUS COIL 

PLUG AND SOCKET CONNECTIONS  

cust 
C134 
R145 
9147 

RITEC81313 REC 
L40 
yi RED  

R£D  
R114 1 BLUE 
RI84 
R45 • -LLL 

ORA 

YELLOW 

SOCKET 55 
Le 

PLUG P  

C136 
TIE 

IOTlO 

VERT. OUT 
X FRAIL 

CRT DEFLL4ft 

PANT NO. SECTION CAP. & W.V. SYMBOL Ni. 

-KS- 4010 - 450V CASA 

-MK 4099-450V SIIIIA 
C.5.4.1.94 

-&- 4AV -4904 CASA 

- 4141-450V C.930 

AL AMI-450V SIMI 

C.5.4354 JR» 4061F-450V C4190 

-A- 40161F -450V C-888 

-aal 40IAF -450V C.I07C 

-IM- «40IAF -450V C-91E 
C9 4.35.3 

-SS- 4AIF -450V C•102C 
-  AMI-4511V P.M 

_iiii. 1009If -50V C•101113 
C S. 429.2 

-AL 259F-50V C.1620 

KEY TO SCHEMATIC 

"K"=K1LOHMS "M"=:MECOHMS 
Unless otherwise noted: 
All capacitors are In MMF, -±20%, and rated at 
40016. V. 
All resistors are In ohms, ±-20%, and rated at 
1/2 w. 
All *metres shown are with an input signal 
sufficient to develop a 3 volt peat to peat com• 
posite video signal at the video detector. Contrast 
set at maximum, all other Controls set for normal 
operation. 

ALL CAPACITORS WITH THE SAME SUFFIX LETTER ARE 
PART OF ONE MULTISECTION UNIT. SEE ALSO CHART 
OF ELECTROLYTIC CAPACITOR CONNECTIONS. 

CHASSIS 119, 120 Series 



V.H.F. R.F. ALIGNMENT V.H.F. OSCILLATOR ALIGNMENT U.H.F. R.F. ALIGNMENT U.H.F. OSCILLATOR ALIGNMENT 

1. Connect balanced 300 ohm sweep generator to VHF antenna 
terminals. (Top terminals at rear of chassis.) See fig. 8 for 
suitable matching pads. 

2. Connect R.F. Marker Generator loosely to VHF antenna 
terminals. 

3. Connect vertical amplifier of Oscilloscope through a 10K 
resistor to TEST POINT ( A), fig. 4. 

4. Short A.G.C. bus to ground across C53, 5000 mmf discap 
condenser. 

5. Set T% channel selector to Channel 10. 

6. Adjust Sweep Generator for Channel 10, 10 mc sweep and 
193.25 mc and 197.75 mc fixed frequencies from R.F. Marker 
Generator. 

7. Observe response curve on Oscilloscope. If necessary, adjust 
C3 and C12 for overcoupled pattern and C6 for maximum 
response in center of bandpass. Repeat C3 and C12 adjust-
ments for flat response. See fig. 6. 

8. Cheek markers on response curve of all remaining channels 
setting Sweep and Marker Generators at corresponding fre-
quencies for each channel. See Table 1 for convnient tabu-
lation of proper frequencies. If the R.F. Markers do not fall 
in automatically in their proper places on all channels, a 
compromise must be made by slight readjustments of 
C3, C6 and C12. 

1. Connect TV R.F. Sweep Generator to VHF antenna ter-
minals. 

2. Couple R.F. Marker Generator loosely to the VHF antenna 
terminals. 

3. Connect vertical input of Oscilloscope through a 10K de-
coupling resistor to pin 7 of 6AL5 diode V7A. TEST POINT 
(B). 

4. Couple 45.75 MC video I.F. Marker Generator loose;y to 
first I.F. grid ( Pin 1 of 6CB6 V4). 

5. Rotate Fine Tuning control to center of range. 
6. Set channel selector to Channel 10. 
7. Set Sweep Generator to Channel 10, and Marker Generator 

to 193.25 MC (Video carrier). 
8. Observe response curve and adjust C11 oscillator adjust-

ment, see fig. 7 for zero-beat with 45.75 MC marker. Zero 
beat is indicated by an unmistakable break-up of the re-
sponse curve. 
NOTE: Quality of response curve does not affect accuracy 
of oscillator alignment, so long as a zero-beat is obtained. 

9. Check for zero beat on all channels by adjusting each indi-
vidual oscillator coil slug with the fine tuning control set in 
the mechanical center of its range and the channel selector, 
Sweep Generator and Marker Generator at the correspond-
ing frequencies. See Table 1, Fig. 5. 
NOTE: Adjust oscillator slug from front end of tuner with 
a long non-metallic screwdriver. A clearance hole is pro-
vided through the UHF unit when the UHF drum is turned 
to VHF. See fig. 7. 

V.H.F. R.F. and Oscillator Alignment 

4LA7.25 41.25 G_ 

23 45.75 
MC MC 

45.0 
MC 

(..SEE TEXT) 

VIDEO I.E. 
RESPONSE 

FRONT VIEW 

VHF OSC. PADDIN 
ADJ. 

UHF. OSC. PADDING 
ADJ. 

VHF RC 
RESPONSE 

FIG. 6. RECOMMENDED RESPONSE CURVES. 

U. HE ANT. 
300 /1 V2 6SZ 7 

VHF. RC AMP 

CHANNEL 
SELECTOR 

BANC 
SELECTOR 

VHF. NYLON FINE 
TUNING BLADE 

VI ITAF4 
U.H.F. OSC. 

TOP VIEW 

r I 
LE TUNING 

V3 OUR 
VILE OSC .IS 

MISER 

D A.G.C. 
C 6.316 

AC. 
+150V 
• 2SOV 

FIG. 7. R.F. TUNER ADJUSTMENT POINTS (STANDARD COIL UHF-VHF 82 CHANNEL CASCODE TUNER) 

8. Check response curves on at least one channel in each decade 
setting ( 14-19, 20-29, etc.), and set the Sweep Generator to 
the corresponding frequencies. See table 2. If the response 
curves do not fall within the specified limits, a compromise 
adjustment of C33 and C34 should be made. 

1. The UHF R.F. alignment should be made with the receiver 
turned off. 

2. Connect unbalanced 300 ohm UHF Sweep Generator to the 
bottom antenna terminals, at the rear of the chassis. See 
fig. 8 for suitable matching pads. 

3. Loosely couple Marker Generator output to the bottom an-
tenna terminals. 

1. Turn receiver on and allow a 10 minute warmup period 
before proceeding with adjustments. 

2. Connect UHF Sweep Generator to bottom antenna termi-
nals. See fig. 8 for suitable matching pads. ( Note: match-
ing pads for oscillator alignment is not generally required. 
However, to suit various input matching conditions, its use 
may be warranted.) 

3. Couple UHF Marker Generator loosely to bottom antenna 
terminals. 

4. Couple 45.75 mc video carrier I.F. Marker Generator loosely 
to first I.F. grid (Pin 1 of 6CB6 V4). 

4. Remove UHF I.F. plug from UHF I.F. input jack and insert 5 
100 ohm % w. non-inductive resistor between center con-
ductor and ground shield of plug. Connect vertical input of 
Oscilloscope across the 100 ohm resistor. Low side of scope 6. 
to ground. See fig. 

5. Set TV channel and band (decade) selector for Channel 69. 

6. Feed 803 mc at 40 mc sweep from Sweep Generator. 

7. Observe response curve on Oscilloscope and if necessary, 
adjust C33 and C34, see fig. 7, so that response curve falls.7. 
within limits. Vary Marker Generator to check bandwidth. 
See Table 2 Fig. 10 for corresponding frequencies. 8. 

9. 

9. Reinsert UHF I.F. plug. The R.F. alignment is now com-lo. 
plete for all UHF channels. 

UNBALANCED INPUT 
TO 

UNBALANCED OUTPUT 

LAMALANCED INPUT 
TO 

BALANCED OUTPUT  

2700 ISO A 
• t ----4 

50 o 56n 3000 SO it ÇSSA aoo n 
IN OUT IN 5, OUT 

• • 

A 

04011 

11211 3000 7526 
OUT 

22011 

5016 22O ft 
IN t OUT 

 • 

15011 
IN 

150,1 

30016 
OUT 

10011 

22011 300 
OUI 

NOTE 
USE NOOFINOuCTIVE COMPOSITION RESISTORS. 

100 A 

ALIGNMENT OF THE TUNER SHOULD NOT BE ATTEMPTED UNLESS IT HAS BEEN DEFINITELY DETERMINED 
THAT IT IS NECESSARY, AND SHOULD ONLY BE MADE WITH ADEQUATE AND PROPERLY 

CALIBRATED EQUIPMENT. 

© John IF. Rider 

FIG. 8. MATCHING PADS 

Connect vertical amplifier input of Oscilloscope through a 
10K de-coupling resistor to TEST POINT ( B) pin 7 of 
6AL5 V7A diode. 

Rotate tine tuning control to center of its range. 
NOTE: There is one oscillator adjustment for each decade 
of UHF channels. If local stations fall into different dec-
ades, the oscillator adjustments can be set to make f_ach 
station come in at the same point of the fine tuning control. 
If there is more than one local station in any one decade, 
a compromise adjustment must be made. It will be neces-
sary to readjust the fine tuning control when changing 
stations. 

Set the TV channel and decade selector for a station in the 
area. 

Set the Sweep Generator to the corresponding channel and 
the UHF Marker to the video carrier frewiency of the 
channel. See table 2. 

Adjust the UHF oscillator adjustment for zero-beat be-
tween the UHF Marker and the I.F. Marker. This zero-beat 
is indicated by an unmistakable breakup of the observed 
response curve. 
NOTE: Quality of response curve does not affect accuracy 
of oscillator alignment, so long as a zero-beat is obtained. 

Check for zero-beat on all channels expected to be received 
in the area. See table 2. 

COIL BOARD 

VHF OSC. 6 RF VHF RF 

COIL BOARD COIL BOARD 

UHF DECADE ,,./.'eldigilep liatigek  

FIG. 9. TUNER WITH COVER REMOVED 

CHASSIS 119, 120 Series 
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Alignment Procedure 
MATTISON SILVER ROCKET CHASSIS 

a) Use an RCA V. T. V. M. or equivalent. 
b) Use RCA sweep generator or equivalent. 
c) Use an RCA marker generator or equivalent. 

PROCEDURE: 

1) Adjust fourth I. F. Coil, No. T105 to 23.9 m. c. for maximum (bottom slug). 
2) Adjust marker oscillator to 21.75--adjust to minimum (top slug). 
3) Adjust marker oscillator to 25.75 m. c. Adjust bottom slug on L183 for maximum 

reading on V. T. V. M. 
4) Adjust top slug at same coul 27.75 minimum on V. T. V. M. 
5) Adjust marker to 22.8 m. c. --adjust T104 for maximum (bottom slug). 
6) Adjust top slug at same transformer, No. T104 for minimum. 
7) Adjust T103 bottom slug for maximum 22.3 m. c. Adjust top slug for minimum. 
8) Adjust converter coil on R. F. tuner to 25.7 m. c. maximum. 
9) With sweep generator connected to antenna binding post and marker oscillator loosely 

coupled to the R. F. oscillator at the tuner, check over-all I. F. sweep response with 
oscilloscope. Make sure that picture carrier does not fall beyond 50% of the curve. 
Curve should be 4 m. c. wide from 21.75 sound carrier to 25.75 picture carrier. 
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CHASSIS 630-5SR, -5SR-Rural, -5SRB-Rural 

VOLTAGE MEASUREMENT CHART 

CIRCUIT TUBE 
SYMBOL TYPE PIN dl PIN 12 PIN 13 PIN el PIN 15 PIN 16 PIN 17 

V-101 6BA6 0 0 0 6 AC 100 100 0.8 

V-102 6BA6 0 0 6.3 AC 0 100 98 0.9 

V-103 6AU6 - 0.25 0 0 6 AC 39 39 0 
V-104 6AL5 . 02 -0.46 6 AC 0 0 0 -0.5 

V-105 6AT6 -0.84 0 6 AC 0 -0.3 - 0.3 66 

V-106 6K6GT - 14.8(TP) 6 AC 210 215 - 14.5 0(TP) 0 

V-107 6CB6 - 2.7 0.38 0 6 AC 80 80 0.38 

V-108 6CB6 - 0.27 0.47 6 AC 0 84 84 0.47 

V-109 6CB6 - 0.27 0.4 6 AC 0 62 84 0.4 

V-110 6C86 0 1.1 6 AC 0 56 94 1.1 

V-111 6AL5 0 0 6 AC 0 17 0 -1.2 

V-112 6AU6 - 1.2 0 0 6 AC 88 102 0 

V-113 6K6GT NC 0 160 135 2.1 0 6 AC 

V-114 6AU6 90 98 6 AC 0 450' 245 98 

V-115 6J5GT 0 6 AC 235 NC 82 240(TP) 0 

V-116 6J5GT 0 6 AC 235 NC 80 250(TP) 0 

V-117 6SN7GT 1.35 34 0 -170 -35 - 140 6 AC 

V-118 6J5 0 0 270 - 125 - 250 - 142(TP) 6 AC 

V-119 6K6GT - 140(TP) 6 AC 220 220 - 155 - 142(TP) 0 

V-120 6AL5 -2 -15 0 6 AC -2 0 -15 

V-121 6K6GT NC 0 165 180 - 21 500(TP) 6 AC 

V-122 613G6G NC 6 AC - 135 TP - 150 NC 0 
V-123 6AC7 0(TP) 0 0 - 2.9" 0.04 98" 6 AC 

V-124 1B3GT --- DANGEROUS HIGH VOLTAGE  DO NOT MEASURE!  

V-125 6W4GT 255(TP) NC 510 250(TP) 250 255(TP) 510 

V-126 5U4G NC 270 NC - 140 NC - 140 NC 
V-127 5U4G NC 270 NC - 140 NC - 140' NC 

CIRCUIT TUBE 
PIN 18 SYMBOL 

V-101 

V-102 

V-103 

V-104 

V-105 

0 V-106 

V-107 

V-108 

V-109 

V-110 

5.4 

92 

Peak to Peak, measured with oscilloscope 
4-* These readings may be erratic due to action of V-123 with no signal input. 

V-111 

V-112 

V-113 

V-114 

V-115 

90 V-116 

0 V-117 

-140 V-118 

-110 V-119 

- V-120 

.25 V-121 

+140 V-122 

210"V-123 

V-124 

510 

270 

270 

All readings were taken under the following conditions unless otherwise noted; 

With Focus Control in center position 

Without Signal Input 
With Yoke and Focus Coil attached but without kinescope 

All controls in maximum clockwisé position 

All voltages measured to ground at 115 volts line voltage with R.C.A. Voltohmysl 

and are positive D.C. unless preceded by a minus sign ( - ) or designated A.C. 

NC - No Connection TP - No tube connection - used as tie point 

V-125 

V-126 

V-127 

 ,••••••••..  

MATTISON SILVER ROCKET MODELS 

RESISTANCE MEASUREMENT CHART 

TYPE PIN il PIN 12 PIN 13 PIN el PIN 15 PIN 16 PIN 17 PIN 18 

6BA6 

66A6 

6AU6 

6AL5 

6AT6 

6K6GT 

6C136 

6CB6 

6CB6 

6CB6 

6AL5 

6AU6 

6K6GT 

6AU6 

6J5GT 

6J5GT 

6SN7GT 

6J5 

6K6GT 

6AL5 

6K6GT 

6BG6 

6AC7 

1B3GT 

6W4GT 

5U4G 

5U4G 

0 

600K 

22K 

190K 

12.5 meg. 

TP100 

230K 

96K 

92K 

0.4 

0.4 

3.9 

NC 

44K 

O 

0 

310K 

0 

55K 

I.4meg. 

NC 

NC 
o 

NC 

TP 

NC 

NC 

0 

0 

0 

94K 

0 

0 16K 

39 0 

40 0.15 

37 0.15 

130 0 

13.5 

O 
o 

14K 

O 

0 

24K 

0 

0 

700K 

0 

0 

25K 

0 

62K 

62K 

0 

0.48meg. 

16K 

O 

20K 

10K 
o 
NC 

NC 28K 

15K NC 

15K NC 

0 

0 

22K 

0 

NC 

18K 

18K 

8.2K 

o 

20K 

270K 

16K 

16K 

18K 

21K 

930K 

18K 

1.1 meg. 

87K 

27K 

18K 

20K 

8.2K 

O 
20K 

100 

100 

O 
94K 

430K 

TP330K 0 

16K 39 

16K 40 

15.5K 37 

15.5K 130 

0 3.9K 

14K 0.3 

3.9K 0 

28K 14K 

14.5K 0 

NC 27K 15K 0 

230K 275K 580 0 

86K 1.6meg. 56K 0 

16K 2.2meg. 0.75K 0 

0 12 0 700K 

24K 

Inf. 

1.8meg. 

NC 

14.5K 

570 

570 

30K 

450K 

9 

NC 

14.5K 

NC 

NC 

28K 0 

NC 0 

19K 0 

NC Inf. 

15K 28K 

570 NC 

570 NC 

o 

6.K 

2. meg. 

2.2 meg. 

0 

580 

2.6K 

9 

15K 

40K 

28K 

15K 

15K 

All measurements were made with a Senior Voltohmyst VTVM. Measurements were made with 

the Focus Coil and Deflection Yoke connected but without a kinescope. The resistance 

measurements were made with no power applied to the chassis. 

All readings were taken under the following conditions unless otherwise noted: 

Focus Control in center position. 

Brightness Control in maximum counter- clockwise position(minimum brightness 

just before Phono switch clicks. 

All readings are in ohms and measured to ground. 

Measured with R.C.A. voltohmyst. 

All controls in maximum clockwise position. 

NC - No Connection 

TP - No tube connection - used as a tie point 
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ELECTRICAL INPUT 

SPECIFICATIONS 

RF FREQUENCY RANGE 

INTERMEDIATE FREQUENCY 

ANTENNA INPUT 

117 Volts A.C., 60 cycles 

Channels 2 through 13 
54-88MC, 174-216 MC 

Video 26.1 MC 
Sound 21. ewe 
Intercarrier Sound Freq. 
4.5MC 

300 ohms, Balanced 

Re-Adjust the beam bender or ion trap if necessary. 

*The chassis contains electrostatically focused picture tubes. 
These tubes will ordinarily have the focus electrode wired to the 140 
volt P+supply. Due to line voltage variations, however, it may be-
come necessary to raise or lower the voltage on this electrode for 
best focus. Any well filtered voltage from zero, or ground, to a 
positive 400 volt= permissable on this electrode. If satisfactory 
focus is not obtained within this range of voltages, re- check the 
width and horizontal drive adjustments. If these adjustments are 
found to have been correctly made, check the second anode voltage on 
the picture tube. For this measurement, a voltmeter which will 
range to at least fifteen thousand volts is necessary. The picture 
tube second anode voltage should range between 11.5 and 13.5K.V. posi-
tive. The picture is centered by means of a centering magnet, located 
just to the rear of the deflection yoke, in the position formerly 
occupied by the focus unit. This magnet muy 'on roUttLed in any difleutioa 
to correctly center the pattern. When this ring is in a vertical plane, 
the thumbscrew will adjust vertical centering. When the ring is in a 
horizontal plane, horizontal centering will be effected by adjustment of 
the thumbscrew. (See assembly instruction.) 

Alignment Procedure 

Necessary Equipment: 
Television Sweep Generator 
Marker Frequency generator 
Vacuum Tube Voltmeter 
4.5MC CrystallGenerator, or equivalent, Oscilloscope 

Sound I.F. Alignment 

1. Connect 4.5MC generator to the grid of the video amplifier tube. 
Low signal level is important here. Metering may be accomplished 
at the sound take-off point of the rationdetector ( at the juncture 
of R-155 and C-160) with the meter ground connected to pin eight 
of the 6V6. 

. Adjust the slug of L-18 ( sound take-off coil) for maximum negative 
meter indication. Attenuate the output of the generator so that 

not more than five volts is measured on the m3ter, as the ali:nment 
progresses. 

. Adjust the top slug of T-5 ( ratio det. primary) for the maximum 
negative reading. This adjustment is on the bottom for sets 
employing TS-10062 for T-5. 

4. Move the meter ground to the juncture of two 100K 1% resistors 
pla(;ed across R-156 in tho sound detector circuit, and adjust the 
bottom (top for TS-10062) slug of T-5 ( ratio det.) for zero voltage. 
The other meter lead remains connected as in step 1. No. 4.5MO trap 
adjustment is necessary. The trap consists of a coil L-17 which is 
self-resonant at 4.5MC. 

Video I.F. Alignment 

The I.F. amplifier contains five tuned circuits, no traps being necessary 
The video carrier is passed through the I.F. at a freq. of 26.IMC, and 
the sound carrier at 21.6MC. Extreme care must be taken in alignment, 
to assure that the sound carrier is attenuated substantially below the 
level of the video carrier. This is necessary to assure that the slight 
AM modulation on the sound carrier due to picture modulation will 
be sufficiently law to be removed by the detector, and not produce 
spurious phase modulation of the sound I.F. A band width of 3.emc 
(6DB down) with a stage gain of from 12 to 15 times is attained. 
Earlier sets employed a staggered quintuple, which resulted in a 
different order of stagger of the I. F. coils. ( See peaking frequencies 
below.) Vies() sets may be identified by the values of the grid load 
resistors on the last two I.F. amplifier tubes, ( R-109 and R-113) 6800 ohms. 
In the later sets, employing a staggered double, the third I.F. grid 
resistor, R-109, is 10,000 ohms, while the fourth, R-113 remains 6800. 
Another difference which will serve to help identify the quintuple 
stagger, lies in the wiring of the A.G.C. to the second I.F. amplifier. 
In the staggered quintuple alignment, the grid return of the tube is wired 
directly to the . 1 mfd. A.G.C. filter capacitor ( C-106). In the staggered 
triple-staggered double alignment, a 470 ohm resistor ( R-106) and a . 001 
mfd. capacitor (C-105) have been added as additional A.G.C. decoupling. 

Peaking Frequencies 

Adjust curve for band width of 3.41[C. 

1st IF tuner slug to high side 
2nd IF slug to middle of band 
3rd IF slug to low side 
4th IF slug to low side 
5th IF slug to high side 

25.9 
24.3 
23.1 
22.9 
25.7 

5 

50% 

1 . 6Mc 

22.7MC 

Use only sufficient input to give pattern on scope with scope vertical 
control at maximum gain. 

Should A.G.C. be developed with this decreased input apply a D.C. battery 

of -3V. to A.G.C. line and as above . 

An I.F. alignment signal is best introduced to the chassis by moans of 
a suitable cup, or tube shield floated over the mixer tube to capacity 
couple the signal to the plate circuit. It may be necessary to disable 

the local oscillator* to prevent R.F. harmonics from distorting the 
trace on the scope screen. The oscilloscope is connected to the grid 
of the video amplifier, through a 100,000 ohm isolating resistor. 
Metering is done on the A.G.C. line, keeping the input attenuated to produce 
no more than a negative 1 volt reading. The resulting overall response 
should coincide with the curve shown below. 

*A dummy 6J6 may be substituteu for the mAxer tube with the IA pin removed, 
to facilit,ute alignment. 
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CHASSIS 9047,9048,9049,9050,9051,9053,9054,9055 

R.F. Alignment 

The R.F. tuner in the receiver has to be pre-aligned by the manufacturer 

and adjustment in the field is not recommended. It may be necessary on 
occasional sets, however, to re-set the local oscillator tuning slug. 

This may be accomplished without test equipment, if it is possible to 
reoeive a signal of good quality, and if the I.F. and R.F. portions of 
the set are functioning correctly. Simply set the fine tuning in the center 
of its range and adjust the oscillator slug for best picture detail. The 
oscillator adjustment is recessed in a hole in the tuner front directly 

to the right of the tuner shaft. This adjustment must be checked on 
each channel to be received. It is important that a non-metalic align-
ment screwdriver be used to prevent detuning when the adjustment is com-
pleted and the screwdriver withdrawn. On sets using a wooden front panel, 

a small hole is proved under the flanged tuner knob which will accomm-
odate this alignment tool, and make possible re-setting the osc. slug 

without removing the set from its cabinet. If a signal of sufficient 
strength is not available, oscillator adjustment may be made with the 

sweep generator connected as for I.F. alignment, and the video R.F. 
carrier frequency applied to the antenna terminals of the receiver from 
an accurately calibrated signal generator. With the hook-up outlined 
above, a pip, or marker indicating the video carrier for the particular 
channel being set will appear on the I.F. response curve. This pip will 
ride up and down on the curve, when the fine tuning control is moved, and 
the oscillator is correctly set when the pip is passing through the point 
on the curve marked 26.1 in Fig. 5, with the fine tuning at the center of its 

rotation. 

TUBE APPLICATION 

6AU6 1st I.F. Amp. 
6AU6 2nd I.F. Amp. 

6CB6 3rd I.F. Amp. 

6CB6 4th I.F. Amp. 
12BY7 Video Amp. 
6AU6 Sound I.F.Amp. 
6AL5 Ratio Detector 
12AU7 Sync. Amp. & 

Clipper kl5 
12AX7 Horiz. Phase 

Dot. & 1st Audio #100 -. 5 
65117 Horiz. Osc. -1.0to#3.3k275 
6BG6 Horiz.Output k.6 0 

NO SIGNAL VOLTAGE MEASUREMENTS 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 

0-1.5 
0-1.5 

0 
0 

#5to3.0 

140 
-11 

61,4 Damper NC NC 
6SN7 Vert. Multi. 

Vibrator -17to-30 kffltok150 
6SN7 Vert. Output +.2 +290 to 

NC +450 
*61/6 Audio Output NC +60 

5U4 L.V. Rectifier NC +400 
1B3 R.V. Rectifier 
6AU6 AGC-Keyer +220to350 4350 
6V3 24" Damper NC NC 

6AH4 24" Vert. 
Output 

6CD6 24" Boris. 
output 

* Readings taken 

0 to +24 
1-200 

NC 
DO NOT 

#200 

NC 

NC 

k8 0 0 
from Pin Socket with #140 as 

0 0 
0 

1.8 o 
1.9 0 
-1.0to-3.0 0 
140 60 

-11 6.3AC 

6.3AC 140 
6.3AC 140 

6.3AC 140 
6.3AC 140 

6.3AC 6.3AC 
60 200 45 

O o NC 

140 
140 
140 
140 

#4to#18 6.3AC 6.3AC #120 

0 
klOto - 12 
0 

6.3AC 
-7to-9 

#8 

6.3AC k6.5to8.2 
k130 klOto-12 
-19to-36 NC 

#500 to NC #360 NC 
4.575 

+1.0 0 k24to-40 
+290 to 0 

+.2 /450 
k200 -5to-15 

360AC NC 

MEASURE 
+200 0 
200 200 

NC 300 

te 
common negative reference. 

/-1 
tok24 

NC 
360AC 

4450 

NC 

NC 

-15 NC 

IMPORTANT NOTICE 

In previous models, the filament winding on the power transformer 

which supplied heater voltage to the 6w4 was connected directly to 
the positive 140 vt_t supply. This was done to minimize the potential 
between heater and cathode of the 6w4 damper. 

In these models, this heater winding is maintained 
volts by means of a voltage divider connected between 

The filament winding is bypassed by a . 05mfd 600 volt 
ground. 

at a positive 220 

Bt and ground. 
capacitor to 

Below is a circuit diagtam which shows the interconnections between the 

U.H.F. tuner unit and the V,H.F. tuner. The switch mentioned above perfDrms 

the following functions. 

I. Transfers the V.H.F. tuner input from the V.H.F. antenna to the output 

of the U.H.F. unit. 
2. Shorts the V.H.F. antenna when switched to U.H.F. 
3. Applies Bi- tc U.H0F. unit for its oscillator supply. 
4. Supplie filament voltage for U.H.F. dial lights. 

PIN 7 PIN 8 PIN 9 

+.7-1.2 
#.7-1.2 

o 
o 

220-290 140 

140 
-22 

Oto -45 

-1.0to3.34-1.0t04.8 0 
0 6.3AC 

6.3AC k280 

CAP DO NOT MEASUIE 
4200 +200 

6.3AC -17to-30 
6.3AC 0 

#60 

NC 

o 

•e100 

4350 
k350 k650 

CAP 

6.3AC Oto/.25 

6.3AC k140 

1. Where readings may vary according to control settings, min. & max. readings are given. 
2. Measuremonts are from socket pin to chassis, unless otherwise stated. 
3. All measurements taken with line voltage maintained at 117 A.C. 

SWITCH Ili UHF POSITION 

RFC. 

5 „RFC. 11UF 

MALLORY UHF TUNER I 

SC HE M AT IC. 

MALLORY UHF TUNER 

XX5 -10815 

©John F. Rider 



MECK TV PAGE 14 — 3 

CAUTION: 
ION TRAP SHCULD BE 
MOVED CIROJLARLY AND 
LATERALLY ON NECK OF 
PICTURE TUBE FOR 
BRiGHTEST PICTURE 
INSEN BRILLIANCE CON-
TRDL IS SET AT SLIGHT-
LY MORE THAN NORMAL 
VIEWING BRILLIANCY. 

NEVER USE ON TRAP 
TO POSITION OR FOCUS 
PICTURE. ONLY ONE SET-
TING OF TRAP IS CORREcT. 
AN INCORRECT SET TING 
• PERMANF_NTLY 
DAMAGE PICTURE TUBE. 

• . • 

, TILT ALUir.TNIENT 

REAR VIEW OF CHASSIS 

XXD-10691 

CAUTION: ION TRAP SHOULD BE MOVED 
CIRCULARLY AND LATERALLY ON NECK 
OF TUBE FOR BRIGHTEST PICTURE 
WHEN BRILLIANCE CONTROL 
IS SET AT SLIGHTLY 
MORE THAN NORMAL 
VIEWING BRILLIANCY. 

NEVER USE ION 
TRAP TO POSITI 
OR FOCUS PICTURE 
ONLY ONE SET 
OF TRAP IS 
RECT. AN INCOR-
RECT SETTING 
WILL PERMANENT-
LY DAMAGE THE 
PICTURE TUBE. 

PICTURE ANGLE: 
IF PICTURE IS TILTED\  

DEVICE WING NUT '1/4  
LOOSEN CENTERING 

AND ROTATE YOKE '. 
TO RIGHT OR LEFT 
TO BRING PICTUR 
INTO HORIZ.PLANE 
BE CERTAIN YOKE 
REMAINS SEAT-
ED AGAINST 
BELL RECHECK 
CENTERING DE-
VICE & ION 
TRAP & TIGHT-
EN WING NUT. 

HORIZONTAL 
CRIVE CONTROL: 
SHOULD BE TURN-
ED OUT UNTIL TI-IE 
BRIGHT VERT. LINE 
APPEARS. SCREW IN 
CONTROL UNTIL LINE 
JUST DISAPPEARS. THIS 
IS PROPER SETTING. 

REAR VIEW OF CHASSIS 

XXD-10707 

ei6I4TNE.55 

BRIG:1474.i/ 

@POSITee.. 

peel, 

SIZE UNEA Mr?' 

VERTICAL SIZE SIZE e. LINEARITY 
CONTROLS INTERACT TD SOME 
EXTENT et SHOULD BE JUGGLED 
WHILE WITCHING A TEST PATTERN 
TO SECURE PROPE:; VERTICAL 
9ZE a LINEARITY. 

CSC COIL 

R T. UPI 
VERT, SI41 last  

FOCUS ADJUSIWNT: 

I. MOVE ENTIRE FOCUS UM' TO REAR 
BY RELEASNG (3) WM NUTS. 

2. WATCHING SCREEN FOR SHARPEST 
FOCUS, ADJUST BRASS SLOTTED 
ROD THROUGH ENTIRE RANGE. 

3. IF FOCUS IS NOT REtOIED WITH Tns 
SETTING. MOVE ENTRE ASSEMBLY 
FORWARD TO ANO REPEAT STEP 2. 

4.SUCCESSIvE MOVING OF THE UNTT 
FORWARD IN CONJuNCTON WITH BRASS 
SLDTTED ROE) ADJUSTMENT, WILL 
GIVE FOCUS AT SOME PONT. 

PICTURE POSTIONING: 
I. NSERT WOBBLE STICK IN POSMONING 
RING SOCKET. 

2,NOTE PiCTURE POSITION IN MIRROR WHILE 
ViOvING wCi3ELE STO< FOR PICTURE CENTERING. 

HORIZONTAL SIZE 

HORIZONTAL LINEARITY 
SHOULD BE ADJUSTED WI-IILE 
WATCHING A TEST PATTERN. 

----- HORIZONTAL DRIVE CONTROL SHOULD BE TURNED 
OUT UNTIL BRIGHT VERTICAL LINE APPEARS. SCREW IN CON-
ROL UNTIL LINE JUST DISAPPEARS. THIS IS PROPER SETTING. 

YDB-100018 -DEFLECTION YOKE 
TIC CENTERING DEVICE 

MDA-I0002 

YOKE 
COVER 

-IXA-10279 
YOKE RETAiNER 

1TA-10003 
ION TRAP 

DANGER 
bites voemet 

wARAIR44 

oteterd; 4113 

NAILrrePer....'Cie1*Miteeeer‘ 

• 

VERT SIZE AND LINEARITY CONTROLS 
_-----.- -INTERACT TO SOME EXTENT AND SHOULD BE JUGGLED 

WHILE WATCHING A TEST PATTERN TO SECURE PROPER SIZE 3 LINEARITY. 

4.10n, 

• 

TO PROPERLY ASSEMBLE THE 
YOKE CENTERING DEVICE AND 
ION TRAP ON THE PICTURE 
TUBE REFER TO ILLUSTRATION. 
THE PURPOSE OF THE YOKE 
RETAINER(RUBBER SLEEVE WITH 
CONE SHAPED END)IS TO CENTER 
THE BACK OF THE YOKE ON THE 
PICTURE TUBE NECK AND HOLD 
THE YOKE AGAINST THE PICTURE 
TUBE. 

TO ASSEMBLE, HOLD THE YOKE 
IN POSITION AND SUP THE PIC-
TURE TUBE NECK THROUGH THE 
YOKE AND FIRMLY SEAT THE 
PICTURE TUBE IN ITS HARDWARE. 

AFTER T1-€ TUBE IS FASTENED 
SECURELY, CENTER THE YOKE ON 
TUBE NECK BY SLIDING THE 
YOKE RETAINER ON THE NECK 
WITH THE CONE PORTION TOWARD 
THE YOKE. 
INSERT THE YOKE RETAINER IN THE 
REAR OF THE YOKE AND CENTER 
THE YOKE AT THE SANE TIME 
HOLDING THE YOKE AGAINST THE 
TUBE BELL. SUP THE CENTERING 
DEVICE AROUND THE SLEEVE POR-
TION OF THE YOKE RETAINER 
WITH CLAMPING SCREW LOOSEN-
ED. INSTALL THE ION TRAP AND 
PICTURE TUBE SOCKET ANO 
ADJUST THE ION TRAR CENTER 
THE PICTURE BY BOTH ADJUST-
ING THE KNOB ON THE CENTER-
ING DEVICE AND ROTATING THE 
CENTERING DEVICE AROUND THE 

FFVE PORTION OF THE YOKE 
RETAINER. 

AFTER THE CENTERING 1-‘49 BEEN 
ACCOMPLISHED, TIGHTEN THE 
WING NUT ON THE CENTERING 
DEVICE TO HOLD THE YOKE IN 
PLACE. RECHECK THE ON TRAP 
ADJUSTMENT. 
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CHASSIS 9047 

GAG 5 
RP. AmPLIFIER 

6J6 
05C. e74tXER 

I  

a 

15K 

5TANDARD COIL TUNER- PENTODE CIRCUIT 

5 AMP. 

VI 
L V RECT. 

5U4 
200-10W 

RI 

40,1 40a 

TC3A C313 

t 

+360v. 

1500-IW 

R2 

20.1 

TC3C 

I ST 

VI DEO 

GA U 6 

No. 

22K 
10% 
R200 

2 ND 

VI DEO 1. E 
6C86 

V22 L21 V23 L22 
25.8 MC 2 5.4 NIC 

82 
R201 

5000 

C201 

R204 

5000 R203 
_LC200 

16K RSO 
WW1 

18K 
10% 

11-10034 

82 
R207 

-,- R211 
C206 

C50 R53 
.005 47K 

SYNC. AMF? & 
220 SYNC. CLIPPER 

CSI C92  
v9A  

2.2m 
R52 

CIO 

RIO 

R11 
331  

_ _ _ 1/212AU7 

4CE 

X 

k2I2AUT 

47K 
R54 

INTEGRATOR 
r- 82k 1.3727( 22 
1 

330K VERT. 05C. 
6SN7GT 

C12 V2b 
.003 .1 

ii I C14 

1.3m 
Pi  

VERT. SPEED 

2 25i 
R17 

.7K 

--2--

2.5M 

VERT. SIZE 

3.3K 
10% 

R209 

V24 

L23 
25.6MC 

X 10 
5000 
0212 

180 
R210 
5000 

100 
R2I2 

270 
659 

72 

470K 

R61 

eR15 

VERT. OUT. 
65N76TA 

5K 

Tobloodisc 

VERT. 

LIN. 

• 350V. 

1513 
-,- 20.4 

450V. 

INGO 

14  

eh( 

R6 

C54 1000 

30 7K 
R37 

C4I 
S..05 

R30 

82K-2W 

ALL RESISTANCE VALUES IN OHMS 

K' 1,000 

M.1,000,000 

ALL RESISTORS ARE In WATT thLES5 OTHERWISE SPECIFIED 
ALL CAPACITANCE VALUES LESS THAN ONE, IN micROIARADS 

3, GREATER THAN ONE IN MICROMICROFARAOS 

OTHERWISE SPECIFIED 

R20 

V30 
VIDEO 

L25 AMI? 
120.1, 
'Mr I 

C230 

R220 
8.2I< 
10% 

350..4 
C251 

750 

CONTRAST 

CONTROL 
Pl6A 

5K 5.6K 10014 - 

A.F. C 

L3 
L6.10017 

300,.h 

i.G-10015 

L26 

R232 
1K 

40.6 Tr 

10 K.- IO% 

R233 

11 K4 
R234 

5 HORIZ. R33 
32 -.1SPE ED 

.004 
5% 

21-

280 }2 I R34 II-x  

.05 
C35 10005 
- 

C 36 
8.2K 

T5-10030 

SELF 
RESONANT 
AT 4.5MC 
LOA 10051 

V40 
AUDIO I.F. 

4-.5MC R250 c25 ,1s4e r 
39 3 6AU6 

• • 10 

L _ 
C254 

HORIZONTAL 
OUT PUT 

VS 

HO-4. I Z T-
OR V S2W 
220K-10% 

e 

WIDTH 
CONTROL 

+360V. 

R251 

R2S2 

IK 

1/2 12AX7 

TS- 10031 

715 

H V. 

RECT. 

e  3  C38 

E--testob  

eT.-100, .25-,   
E5 I 19 

 r.p 70- t002 3 

V4I 
RATIO 

1 DETECTOR 
GAL.5 

0257 

voLume 
CONTROL 

+140V. 

6V6 
AUDIO 
OUTPUT 

-l ed vn 

• 

R54Y 

130K. 
3%. 

HO RIZ. 
DAMPER 

6W4 

Y Y 

C40 - .25 

V6 

SCHEMATIC 9047 

TIF 12 6 PENTODE TUNER 

XXD-I0799 

IS K 
R256 

220K.e, 

*OK 

.05 =r-

t . 

© John Y. Rider 
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C-I RATIO ,---, 0 I ST. 2ND 3RD. 4111. \--) 
VIDEO I.F. VIDEO I.F. VIDEO LE vino LC , DETECTCR 

4.5 PAC.7:1501 ;2UADNI:eOlsV6AI 4. Our:» fl- 68A6 GAU6 6CBG 15-10032 VIDEO V.30 T5 r , 6CR6 L 15 AMP LI I 

.cd1015,e 
I GALS RI56 

1 6 BQ7 , V22 
\‘‘,.- 6 J G L 10 I 

V23 
24.4reC 

u2 V24 5 LI 5 v25 5 

7 22.8MC 23.2mc 
INGO 120 uK 12BY7 

tr., __ its TS- 100 

11015-10062  

. 

I55g 
I Ct5E, 

15K 

R.E AMP 12o I 
I 

39 151 _::: 3-- 1 e 
CF1 05C. & MIXER RI 20 

L18 
_ _ _ 

I I 
V20/1„.}... /5-3 

' 7 • 5000 - 

4- 

5 8.2K 
10% •--- 6 C133 4 r _ _ J V4I 5 4 

156 

.001 6 
0 --‘, -7.-  'd e' I 100 125.8 82K B 10K z 6.5K 

X 10 X  C- IF--- L_ 

75(r 

L5 _ s MC I - J_ AL610819 
l Or. 

IR0„%3 
5000 

116 Y J 1000 X 

-el 

r 

,P-eal 

fr«-1 I cof 
R105 

RIO9 T  Clio 
25.4 -mc -_ 

R131 

33 

1 
/ GA-10035 

.1 C154 
C157 

120 : 14700 . i YY - 7510054 
" ects8 H 7' p151 5 RI52 

0 I T5-100 =  -i- 
f--1 , 112 

C .::. 
..' ,.". LGA- 10034 

35.11W 15K 1 
1 1 

I 

22K 8 L 10.8 -_- 
i  D 12 K 

e - 
.001 

1220K -L- 'opc,%0 tiou 82 
RIOT 

1F:80 
110 

t80 
R114 =- ' '--a_ R i32 LI - 

.02 R155 

.4 N -ill 4 1 

-2 

,00 
• R104 

5000 5000 5000 =,'- Ill Cl  
C159 

=--   •-•F I I I CIO 
-..---1 

PGA 152A 
004 _r_ C160 

5" ) 330 K 59. 
R124 ci0-, R112 

1-.- 
C109 

750 = 
_l_ 
-,7-. 

-_ 

a 
LS 

o i  
15K 

1102 
5000-r 

ei 
100 KoK 10c 100 

i  

IK)A1 - .5re R153 

IK IR PG6 
vzoe .1' a et 1 10 +350   R112 R108 -=----'- ---- Rlis CONTRAST 

R 70 1100 K VOLUME. MEG 

1 

_L 

470 

220K 
RI06 oige 

L.  

CONTROL 40uft 

-..7- C1366I 
R 72 

R134 

*350V. CONTROL 

2 2-1( 

=I--- 

- 
/ / 

1 

_Looi 
S 

001 
.n.n.. 

R102 
220 K 

RIII 

.140 V. SO URCE 

1Ce( 

- 
1--. 

R103 390-IW 
1 

, poi 5-3 _L FINE 
.5 

TC106 74 

_L 

7KI 1' I 31 TUNING 

10 MEG 

R 125 
=_ ...5-. 

.360V. 

R80 

.005 COO R62 470K 
Gv6 
AUDIO 
OUTPUT 

70-10034 
II 

50 24.„ 

ieK Rs 2,...,20K 

...,...,.. 
A L/ DIO 0 

AMP 
HIOI vi 1 

A A -- 
C100 

-__,_ I/2 12Ax7 viol)  4,,,AU6 
I _L 

47K 10M Old A 
AG.C. . 

. 
R59 C130 1,1 R94 R93 

R8 1 a 6' 
X C8T 2204 

• 
STANDARD COIL TUNER - CASCODE CIRCUIT  _ J 

- - - - - - - - - - 

50 RS3 
4 7K .005 1100K 

SYNC. Amp & 
R 55 

650K 270.4 100K -,.....,..._,. 
R90  

5K 
4W 

RI33 

..-. 

R63 
330K- 5% 

rook 

220 SYNC. CLIPPER 
C5I 

PHASE 
DETECTOR 4 _L .05 

Y Y WIN.  
1.034Y Y .03 -r 

R51 

LC52 
6 SA US 

_ . /1212AUT 

v98 

- - 

1/212AU7 

- 

6 >2 I2AX7 R60 
C54 i  1000 

n.1 

..C90 

ZZO.% 

350 K 

R7I 

+350 V. 

_.1_ 
/ 180K "--
5% 

- 
470K ' 

8 C5 3 

270 147K I 

6 R56 
_ R91 

a 
--11 y P5 • 

X = 
C 53 , R57 1000 

s c5, I +3GOV. 1 ..le°K 2.2M 
R52 

47K , 100K 

-7 R54 

, 

INTEGRATOR 
- _ 

I 

"----- 

1 

_1 470K 

RG1 
0 153 -*--

H.V. 
RECT. 

V 7 

1 
i -T  .005 0 002 

IC555-10012 C 37 

J II 
5..f GHAAHCK 

CIO -i- .005 
2.2 

2 ) 3 RIO 330K VERT. 05C. Rie HORIZONTAL 05C. HORIZONTAL 
65NTGT 

V5 
, o Pi DISCHARGE v...13 V4A - 

OUTPUT •,« /073 C 36 HORiz. 

3 2A C12 V2b 
.1 ' ' 65N7GTA 

OUT. ''" 
.> 
- 

a E,SN7 % 6SN7 
2 

270 -10% C34 

v 5 
6aGe 5 

DAMPER 

6W4 

- - - 

.005 

--I 
C14 i , 

7011004SC ». 
,3 

270 be 
 roe- 16001A 

. 
4  V All 6 - 13  il ........, ... 

25 
33K 

e 7 RI3 
680K 2.244 R19 130 47K 

C3I 
C 55 25- 

3 , , 8 .« 
... 

c•TH-10017 ' G 
3 a 

= 
470K 

/44 
R17 

R37 -X 450 28C 1M 
R34 X c« "" 

II Y Y 
AIS RI6 .-'2 

-- 
y- 3 'g j C39 

,.-.. 

VI +360V.• - s. 820K 4.7K 100.0  5K _.,_ 2044 --.05 
450V. 1.5K 5.6K . I I" 100K . 'I C35 10005 

.05 
9 6 

T0-10023 

T 1 R.2, I. V RECT. i CI5A''.'"6- VERT. ± R30 R31 R32 -.. IF 

• 5U4 
200-10w 1500-tvy 

' TOI 
1.5M ....., 

ID' l  P... 
...--- 

2.5M 
> P3 
,-- LIN. SOK H e el z  . 833 

ic32 ...-1PEED 

ii0à1Z. 

DR 
220X-10% 

----= C 36 /8.2K 
vE 2w 

R36 T 

WIDTH 
CONTROL 

6 RI R2 VERT. SPEED VERT. SIZE 
AY. "-

4 400' 40 uf 20 *65 ---
C, 1f01044 

C I -5000 3A C38 csc I 

Y AMR 

LG-I0017 i 
8.2 K-2 VI 4 350V. 

+360v. 

woo ' R20 C40 - .25 
3 AmP. = •350V. S 

(-.) ALL FtESISTANCE. vALLŒS IN 014/45 

V K. 1,000 
m.1,000,000 

Y  ALL RESISTORS AR& 1/5 WATT UNLESS OTHERWISE. SPECIFIED SCHEMATIC 9048 
F. X ALL CAPACITANCE VALUER LE 55 THAN ONE, 8*MICROTARADS i_ , GREATER THAN ONE IN MICROMICROFARADS 1.1,1E55 

UT 1£Rwi5E SPECIFIED TIF II & CASCODE TUNER 
XXD-10800 

0 

John 1. Rider CHASSIS 9048 



CHASSIS 9049 

AA 

N 

9208 

f--7; 
22K 

6 BC/7 

R.E AMP 

v 20A L 5 5Cr.)1 1. 3 

c• I 100 
5  3 

e 

P IZO 

2.2 

001 

H 

3 LE 

6J6 Lb° 

OSC. & MIXER 

V21 

14700 

T 
'220K 
14 

2 

I . 1 
I 

_1001 

ICA. 

10K 

1 

1 

1 

20 1 

I ST 

VIDEO I F. 
65A6 

V22 

258 1 
MC 

r IC 

ISK 

a 

611 
R101 

1601( 52 
3 

350K St 
R124 

50001  

01 /5.y ± FINE 
3±. TUNING 

A 
AG.C. 

STANDARD COIL TUNER - CASCODE CIRCUIT 

C2 

.5 AMP 

220K 
I W 

-4.-

TI 

1K 2K/ 

L.V. RECT. CO 

5U4 Ri pl 

.560V. 
150 
4W 
MEL'S a 

40 uf 40.1 

C 34 C38 

Y 

Y 

470 

Rt0 

•350V. 

L11 

2ND 
VIDEO I.F. 
GAIJ6 

V25 

24 ANIC 

8.2K 

13105 

TS-100 

100 
R104 

4,350 

• 

AL6-10.3i9 

3RD 
VI DEO 1. F 

6C BE, 

Li2 924 

22.8MC 

eopc 

R109 

b0054 

82 
¡RIOT 

5000 

.00K 100 

jR112 L108 
220K 
R106 

220 K  

R103   .-5 IC106 

180 

5000 

4 T‘c 

VIDEO I.F. 

6C56 
V2.5 

23.2/..4t 

.00s• 
300" 
'00 

C IO7 R112 
IOC 

4 
-- X 
5000 

180 
RI 4 

5000 

109 

LI4 

10 
C110 

100 
Ft Hs 

IN60 
at 

il 

15 

25.eMC 

Rizo 
8.2K 
10% 

0112 --
33° I 

CONTRAST   
CONTROL 

220K Pill 

188 R50 

6AL/Q, 

AUDIO 1.F. TS. i0062 

.ciyo Riso AMP v40 5 A c•Ar 

11,6AL16: 

1 TS- 1C0 

0133 

1.16 
4.. .1 

LGA.10033.' 

LGA. I13034 

o 
LI" R1 32 

1K 

152A 

050 
.005 

220 
COI 

R51 

470K 

k 2 2P4 

053 
4.7K 

SYNC. AMP 
SYNC. CLIPPER 
i_cs2 

v-9-A 1. 2-5 vse 1 1/2 12AU 7 

4(3 

X 

1 CIO .005 

100K 

R55 

12 AU? 

47K 
R54 

INTEGRATOR 

  t.2k 5.2K 2 2 K 

.C"-eC112 
L 

- 

ViOA 

270 

55 

RS9 

680K 

PHASE 

DETECTOR 

12AX7 
2 

47K 
R58 

Asr i000 -7--
'004 C55 I 

RIO 330K VERT. OSC. 

6SN7GT 

RII 
33K 

4 

24 

X 
470K 

RI, 1K II 

012 
.005 

,R13 
s 

1.3m 

Pli 

v28 

RIS 
820K 

-'Pi 

RT. SPEED 

.1 
014 , 

OIS 

RIG 

.05 
2./PA 
917 

10K 

2.5M 

VERT. SIZE 

TE 

v3 VERT. OUT. 

GAH4GT 
TOA100i1 

100v 
1.3K 

VERT. 

LIN. 

470K 
R6I 

270.1 
0130 - 

AI 
47K o 

t 
C54 1 r000 

471E 

R95 220« 
R9I 

.350V. 

YY 

47K 
R93 

220K 

P5 
POOK 

k330,,e 

Ri9 

200 
4 50v. 

L131 

2201E 
R 70 

C153 02 

R 72 

5K4w 
R133 

+360 V. 

Y Y 

5000 

121E 
02 

C159 

L_ 
CI 54 

RI52 
39K Poi 

R155 

.004 0160 

PISO 
II'. 

.350V. 

330-1w 

RAT IC 

DETECTCR 
6ALS 

PG8 

VOLUME 1.114(G 
CONTROL 

11:154 

t 

C-I 

RIS6 
17,15 

 .140 ‘. SOURCE 

R80 R82 

/21 1 :X 7  1/1041570K 

i80 

AMP 
AUDIO .05 

R61 3 

X 

R83 
330k- 5V. 

HORIZONTAL 05C. 
a DISCHARGE otA V413 

Y26SNT if26SNT 

.005 
so 47K 

'ROT 
0•1 

I 135 
7- -

ROO t 

330 1 w. 

439 - 10 
• 

C31 

I K 56K 150K 
R31 e 

P4 5" HORIZ. 

C32 «siSPEED 
A.F.0 

L3 .1" 5e* 

-F.004  
ROI 

X 

1.6-10017 

V. 

+350v. 

C34 
430 

-IF-

HORIZONTAL 
OUTPUT   

V5 

R35 
68 

033 25' 114 < 
430 280., R345, 

' 
10% P-0T-

C35 t0005.j  
R39 7÷- - 

HOR12. - 
OR VE 
68K-10% 
R33 

3 

X 

RS8 
00 
2W 

05 
036 

6C06 

115K 
2w 
R36 

V8 

ANN*  

Eçtd, 

4ts 

6V6 
AUDIO 
OUTPUT 

-II-
.01 WI 

3*. 
, o 

Nun 

153 

t 8 JL 

R41 

R64 

YY 

160K 
5% 

6V3 

HORIZ DAMPER 

3 

3 IR ≥ R40 

120 

711.10011 

1be 

WOES 

70 -10009 

C1011--1.1 

ALL RESISTANCE VALUES IN 014145 

K. 1,000 
At • 1,0 00,000 
ALL RESISTORS ARE V2 WATT UNLESS OTHERWISE SPECIFIED 
ALL CAPACITANCE VALUES LESS THAN ONE., IN MIEROFARADS 
a GREATER THAN (Ye IN miCROMICRO£ARADS uNLESS 

OTKERvit56. SPECIFIED. 

R20 

.360 

Y 

SCHEMATIC 9049 
2e • 
TIF II & CASGODE TUNER 

XXD-I0801 

T4 
TO 10034 

CM 

9 
- 

17
 I
 3
 9
V
d
 A
l
 

John J. Rider 



6AG5 
RP.APPIJFIER à 

Mt.-1 
5-3k t 

10K 11-3 

•74- ti 100 

el 4 

1 
1 a 

Ea, 
05C. eMIXER 

t-

1 

22  I 

20 

120 

e9 

-10 

I3K 

ST. 

VIDEO I.F. 

GAUG 

V22 , LI1 V25, 

24 4MC 

A 
5000 

_ICK53 

2211 az 

10_%“‘tol 

5000 
= C101 

8.24 

RIOS 

75-f0054 

100 
R104 

2No 
I.F. 

GAU(O 

ALG-0019 

132 

107 
5000 

C101 

470K _I_ 
mo‘ ,e 

3RD. 

VIDEO I. F. 

GCE% 
LI2 V24 

22.8MC 23.2MC 

4 TH 

VIDEO IS 

GCBG 
 1_13 V25 5 

1 1.4" 

10K 

Ice• 
R109 

7310054 

100 

R108 

2 • 
3000 

5000 

7--

10 

CHO 

R.112 
00 

3.3 
3-3 

I . 

plea 

Rita 
1005t 

8000 
C102 

5TANDARD COIL TUNER- PENTODE CIRCUIT 

153_10 

C2 - 
5000 

5 AMR 

C109 
100 

INGO 

-4 

La- 10032 VIDEO  V30  
LIS AMP 
i2OtaK 12Y7 

sis  

5 

25.4 .MC 

11120 
8.24 
10% 

CliZ --
330 I 

Rt5 
33 

• 
LI6 

C153 

e 
ILG.46:1053:P. 

R132 LI 
IR 

•VVVV. 
Ct32A 

Te41f 
Rit5 CONTRAST_=-

CONTROL 

ciyei 

22011. 

R70 

AUDIO I.F. 73-10062 

,1313 5  4.5MC Kiso AMP 540 Ir  

Ts- loo 
IV 'eAuGi 10 

1   36r5t 
1 Liai 

11.CA-10034 
o 

C153 .02 

100 K 

RT2 

"Yy 
•--lot •C154 

R151 5 FUS2 

yeee 
.02 

C159 

75 

J 1000 

iSK 

RISS 

RATIO 

▪ DETECTDR 
GALS 

IS? 

V41 

390-IW 

0.80 

.005 

VOLUME 
CONTROL 

P913 

R53 
47K 1100K 

SYNC. »AP & 

SYNC. CLIPPER <-- 

a_G__52 11.2 
VS4 5 1 v96 

X 

1/2 124U7 

es 

220K 
JtAAA.  

10 MEE RIO 

RI23 220  
Mee-

SCOO R103 
0100 

C50 

005 

220 
L_CS1 

I 

R5t 

470K 

2.2M 
RS2 

RII 

' k2I2AUT 

-r-
INTEGRATOR 

r 8.2K 8.2K 22K 
1 

 I005 002 7 -.005 

VERT. 05C. 

6Ste7GT 

v2b 
003 

Rt3 
680K 

1.3M 

PI 

ERT. SPEE▪ D 

,R59 

9804 

PHASE 

DETECTOR 

/I2 12AXT 

270 

C" 

471( 
*se 

RS, 1000 
100K CS5 

47 

- 1101411- 10012 

474 

16. R94 

100K 

GAUG 

444 

R33 

R90  

2204 
R91 

Y Y 

+360V. 

330K 
R78 

350V. 

SK 
4w 
RI53 

PS 
10011. 

0•-• 

.360V. 

RIS6 
154 

+140 v. 50 U RcE 

1/2 124X 7 

10 
R81 

470K 

C80 

AUDIO 
AMP 
V108 

Rt12 

X 

R153 
3304-5% 

55 

10 

6 

C4 

201_ 

Ri? 

p6.7K 100tA 

""-e-

2 5M 

VERT. SIZE 

VERT. OUT. 

GSN7GTA 

yossoo4s, 

v44 

C_) 
C37 

3...r GIMMICK 

HORIZONTAL OSC. 
& DISCHARGE 

G5147 

7K 
R57 
C4I   
05 

= Ft 1.5K 
R3 0 

8.2K-2w 

ALL RESISTATicE VALUES l.a K111,000011M) 

M11,000,000 

ALL RG5ISTOR 5 ARE WATT UNLESS OTHERWISE SPECIiiE0 
ALL. CAPACITANCE VALUES LESS THAN ONE, IN NecRobetADS 

é SPECTER THAN ONE IN mtcROMKNOTARAps uNLESS 

tiTHERwTSE SPECIFtE0 

R20 

270-10X 

-I 4 
C31 

5.64 100K 

A . F. C.).,r. 

'31[32 ED * Pa% 

R32 

P4 

1.6-100I7 

Too* 

--:50prIZ. R331 ouRovc 

X 

C34 
270 

C33 2,-
450 260 

HORIZONTAL 
OUTPUT 

VS 

ASS 
98 

3t0V. 

c.-35 coos 

IM 
R34 

GES66 

X 
.05 

HF-

C36 

2W 
R36 

3 

 -4a 

9 
WIDTH 

CONTROL 

VS 

0 1.3  C38 

E 

.25 
or:N-10017  g 5 jCI319 70-10023 o 

+360v. 

rev6 
AUDIO 

OUTPUT 

74 
70-10054 

.1@ 

C84 

HORIZ. 
DAMPER 

GW4 

e 

Y Y 

C40 .25 

VS 

SCHEMATIC 9050 

TIF II & PENTODE TUNER 

XXD-10814 

220 

OO K
 

.05 I 

Z-1 1739Vd  Al DWN3 



CHASSIS 9051 

0 

A 

A 

L21 

2ZOK 
IW 

6AG 
RP. AmPLIFIER 

TI 

Ne• 

/22° 

L5t 

VI 

o ILS 
01 

!3 Km 

6.16. 
05C. eMIXER 

L.V. RECT. -00 

5U4 

120 

11(2w +360V. 

I ST. 
VIDEO I.F. 
GA UG 

LI' v22 • 1V23 

24.4mC 

8.21( 

Rs05 

2214 82 Ti-Ti-xie -7 
.7 

10%., Rioi 82 
R1004----11ê RI07 

5000 lOO 5000 
... C101 R104 C104 

ii-.-' 

2ND 

VIDEO I. F. 
GAUF, 

1500-Iw 
•  

120 

C 

R2 

470 

to2 

• 350V. 
200 

ALTERNATE FOCUS 
IOW pm FOCUS UNIT vC-eo0t5 

40e 40.d r TSB 

470K 
R106 

1 10 MEG 
R125 

--I- 5000 
C105 

220K 

RIOA 

3RD. 
VIDEO F. 
6C66 

LIZ V24 

22.8mC 

1016 

10% 
RI09 

15-10054 

100 

S R108 

1 .5 
I C106 

S000 R103 
C100 

110 

5000 

CI07 R.112 
0 

4TH 
VIDEO t.F 
GCB6 

I-13 v25 s 

1 10", 

23.2mc 

6.8K 
10% 

I613 

K Rua 

50 
.005 

220 
CS' 

STANPARD COIL TUNER -  PENTODE CIRCUIT 

PSI 

470K 

2.2M 

I8K R50 

R53 
A7K 

SYNC. AMR ec 
SYNC. CLIPPER 
iCS2 

VSA 

_ ___>2 12AUT 

Af 

V96 

i0OR 

R55 

47K 
RS' 

7 10064 
5000 
C108 

%212AU7 

INTEGRATOR 

030 
RI14 

5000 

C109 

V1OA 

T-

270 

C53 

I-  -I 
I  8.21( 8.2K 22K 
I 17,_--"--..-r--. liC14/1-10012 
LLooD i .00s -r oo2 

7:-

LIA 

TS- 0004 

Rii5 

1159 

680K 

PHASE 

DETECTOR 

12AXT 

47X 
R56 

RS? 1000 -r-
loox C55 _L 

RIO 330x VERT. OSC. 
6SN76T 

Rit 
33K 

2A 

470K 

RIS 

1"e 1:61 '  pz«1 

VERT. SPEED 

C12 
A05 

iFt13 
1p4 

C14  

cd_ _05 

2.211 

MG% 1117 
10X 

2.5M 

VERT. SIZE 

T2 

VERT. OUT. 
3 GAH46T 

10410041 

470K 
R6I 

1N60 

15 

25.47-MC 

L010032 VIDEO  030 
LIS AMR 
120 oh 

Alf TS-100 

  4 6 C133 

X LIA .--I 
R31 o .1 

L4410035.. 
, 

C131 --
350 I 

- P6A 
750 ••••-

CONTRAST 
CONTROL 

R132 
IK 

C132A 

I l°«1 

40uf 

= Ci3613I 

VERT. 

LIN. 

R9I P5 

100K 

HORIZONTAL 05C. 
tà DISCHARGE. 1,48 

J.65NT %.2 6 5NT 

43 -10% 
• 

.005 \,-
30 47K 

R37 
C4I 

1 05 5 .4 
I.3K 

R30 R31 
6AK 

350 i 

1120 

ALL RESISTANCE VALUES IN 01.4015 
R. 1,000 
m.4000,000 

ALL RESISTORS ARE I/2 WATT UNLESS OTHERWISE SPECIFIED 
ALL CAPACITANCE VALUES LESS THAN ONE, 111 miCROFARADS 

GREATER THAN ONE IN miCROMCROFARAos uNLESS 

°THERMS! SPECIFIED. 

P4 

C32 

A-E9g T.004 

L3  15% 
LA-10011 

C3I 

C34 
430 

AUDIO 1.F. 75-10062 

130 5  4.5MC RI5o AMP vso  

}7k JI52  

r 39 i51 

LOA 10034 

C153 .02 

100 K 

360V. 

HORIZONTAL 
OUTPUT 

VS 
CAP 

R35 
68 

'CD' 

.003 

R42 1R5°3214 1012X R39 C35=-7 1 C4 

-= R36 

 zw 1I-4 

200 C42_ 

4 716  .05 
L  HORIZ. C36 

50K HORIZ. DR VE 
"eispEED 613K-107: 

R33 

035 25-
430 380 

+350V. 

+360 

R2W36 

INK 1 

•--11--•C154 

R151 50°° R152 
1 2 K 36V 1W 

.02 

C159 

IRK154 

15 

RATIO 

DETECTOR 
6AI-5 

r V4I 
J 1000 

C157 

15K 

RISS 

.00 CIAO 

R1S3 

+350V. 

330 -1W 

/21 12AX7 

▪ 8•  JI 

3 R41 

10M 

VOLUME 
CONTROL 

AUDIO 
AMP 
V108 

330K--51'. 

H. V. 

RE CT. 

56 C4I 

TX-10021 

R82 

es 

RI56 
ISPI 

• 156 soao 

C161 

+140 V. SOURCE. 

R64 160111 
' SX 

6V 3 
HORIZ DAMPER 

Y 
Y 

10-10014 

7 

VO 

SCHEMATIC 905 I 
24" 

TIF Il fi PENTODE TUNER 

XXD - 10809 

• 

14 
TO 10034 

CM 

I@ 0 

© John F. Rider 



AA 

6 BQT 

R.E AMR 6\.- 

v2OA jzr5-3Cr.„111.3 

soif, 13 roo 

vzoe 

s e.2 

22K 

3-8 
47K 

1001 

14700 
o, 

›ei T 

L5 

6J6 Lio 

05C. 8( MIXER 
V21 

_1901 

104 

a 

10K 

eK 

II- 5-3 FINE 
am TUNING 

25.8 1 
MC 

o 

i ST 

VIDEO I.F. 

65A6 

V22 s 

a 

22K 
10% 
11100 

• 3000 

cro 

Y 

201 
180K 5,' 

-5000 330 K 59. 
R124 

-10 

ICIO6 

A 

AG.C. 

470 

01 

R102 

10 MEG 
5125 

o 

STANDARD COIL TUNER - CASCODE CIRCUIT  _J 

2 

-3000 

5514P. 

7 

200-80w 
-.K.,.  

40 e lOur 10.4 
RI R2 

 IC3CC3A C 3B 

+360V. 

1500.IW 

• 350 v. 

2ND 3RD. 

VIDEO I.F. VIDEO I.F. 

6AL16 GC 56 
111 

V25  LI2 V24 

24. 4MC 22.8MC 

R16.10019 

TS-100 

RIO7 
100 
RI04 

+350 
2201K. 
R106 

220K 
••••••• 

5000 

ASK 
10% 

8109 

T910054 

▪ eooK roo 
5112 < RIO8 

5000 1 
C105 

150 R53 
.005 4.7K 

SYNC. AMP & 
220 SYNC. CLIPPER 

C5I 

6 V9A IF15-52 v9B 

R51 

2201113in 

4TH. 

VIDEO 1.F. 

ECU. 
LIS 625 

23.254C 

• 

CII2 

3000 
(108 

180 180 

110 R114 
5000 5000 

(107 R112 C109 
100 100 

=_= R115 

lo C110 

1'4 

470K 

12M 
R52 

8 • 

i8K 11150 
 NVVV 

.444 

X 

3 

1100K 
R55 

47K 
554 

Y212AuT 

INTEGRATOR 

r 1.FK- i1727( -12tZ 

_r oo5 

CIO - 005 

RIO 330K VERT. OSC. 

GSN7GT 

511 
33K 

RIZ 

24 

470 

C12 IV26 
.005 

RIS 
080K 

1K II 

Tot 
1.3M 

PI 

3 

VERT. SPEE- D 

005 T1 °°' 

559 

6 80K 

PHASE 

DETECTOR 

1G-10032 VIDEO  V30 
LIS AMP 

N60 120141312 BY7 

II 

2.4- M 

6 /12 12AX7 

270 ,r,7513K 1  

..,R57 WOO 
C53 pOOK COS jJ 

47CK 

RGi 

ICMIl 10012 

47K 

rers  
IJOu 

5120 
8.2K 
10% 

5131 
33 

cWoi 

P6A 
750 I52A 

1014f 

CONTRAST 
CONTROL 4014f 

C13681 

TS- MO 

4 0153 

X 116 

CI30 

235.T 

C14 

C131 
.1 
2.281 
517 

4.7K 

2 

VS VERT. OUT. 
a 
- 6SN7GTA 

108-43045F 

1004t '5K 

VERT. 

2.5M  

VERT. SIZE 

LIN. 

RIB 

00 

005 
3 C51 

RI9 130 7K 
537 

C158 -,- C41 
2044 -4-.05 

1.5K 50K aeov. 
530 R31 R32 

iM R94 

Y Y 

Co AUG 

47K 

R93 

220K1RS) 

+360V 

s R7I 

+350V. 

5132 117 

5K 
4w 
5133 

P5 
100K. 

AUDIO 1.F. T5-10062 

4.5 MC 5150 AMP I-V40 I 15 

118 

LGA-10034 
R151 

C153 02 

100K 

572 

C159 

3G0v. 

12K 391c-iv/ 

.o2 

IK 
5154 

RI53 
1K PLUG TO RADIO 

T.V. INPUT 

+350V. 

. 330-1W 
AMA. 
R80 

RAT 10 

DETECTOR 
6AL5 5156 

I 2 5 
V4I 3 4 

J 1000 X 

CIS? 

15K 

RISS 

004-

C160 

R53 
330K-5% 

5,0f GorimiCK 

HORIZONTAL 05C. 

v4A a DISCHARGE 
J.Sa N /12G5N7v7 no-ro% e 

6.2 K-2W 

100K - 

X 

C34 
270 

HORIZONTAL 
OUTPUT 

VS 

535 
68 

7.7 

C53 
430 

25- 
280 

C35 

IM 3 
s R34 X 
T- .05 

10005 

6666 

HORIZ. F  

A.F. C .0o4 R33 DRIVE 

32 • i Hs Op ER EZ D: 

L3  5%  
1G-10017 

.4 

+ 30V. 

9 

WIDTH 
CONTROL 

VB 

R56 

+360v. 

5 

C161 

+140 V. SO URCE 

6V6 

6 

Y Y 

R84 leok 
5% 

HO RIz. 
DAMPER 

6W4 

Yb 

ALL ReSISTANCE %./.1-l)E5 IN otimb 
K 1,000 
M.1,000,000 

ALL PiEbib7c5S AR ,/2 \sATT 17,1156 OTHERWISE SPECIFIED 
ALL CAPACITANCL SALLES LE bb THAN ONE, IN mtCROPARADS 
& GREATER THAN or& IN MIEROMIcROFARADs t..t•LESS 

tirittRwiSL SPECIFIED 

520 

8 

y" 

C40 r.25 

C84 

SCHEMATIC 9053 

W.O. AUDIO 

TIF II & CASCODE TUNER 

XXD- 10819 



CHASSIS 9054 

6AGS 
RP. AMPLIF 'ER 

A 

LS 6,16 
o5c.e. minx 

123 

e, .  
4 t31 

23-21%1 

1 20 

Fri 13K 

8 

1ST. 

VIDEO I.F. 

GAUG 

V22 

3 • 
A 

5000 
Cl0.3 

, 

K : ! 
10 In RI*  

RI004 11-1--

5000 
= Ciol 

470 

au] 
22. 

R102 

5000 
C102 

Lll 

2ND 3RD. 4 TH 

VIDEO I.F. VIDEO I.F. VIDEO LF 

E.AUG GCMG GCBG 

V23, I L.2 V24 II 1-'3 y25 5  

52K 

RIOS 

15-10034 

e00 
R104 

Coo° 

3 

AL340019 

82 

RIO? 

5000 
01041 

470K J. 
5000 

.. C105 
R106 

22.8MC 

10K 
10: 

R/09 

T510q34 

100 

R108 

13 

23.2mC 

6.8K 2 , • 
.71 10% 

3000 

C108 
k00 

R114 

100 

5000 

1N60 

4 CHI 

1° -Er -T-5 

CIRT75- ass, 

Cm, 
100 

RH5 

LG..1003E VIDEO  v30 

Lis AMR 
J200. 

2ts   r 
) 

33 

3C13I -'7 3o 1 p.132 
--e ,. IK 

...Adv., 
P6A 

750 .32- C1324 

CONTRAST 

CONTROL 40u.f±"- • 

CI3661 

7-F 

AUDIO I.F. 73-10062 

i 5 4.5MC also AMR V40 II-  T5 
1 t 

12 BY7 
Ts-.0013,4 7K 

le 3'eAu6: 10 D 
1 cissg 

C133 Liar 3TS1  T  _ i   I 
1 

L16 11- il -.Y Y L _ 

4.6.41003Y,  .1 *---IHC154 

LA 10024 -...A.A.A.AA.A.evvue 
Ri51 5000 RISE 

,2 Pt 39K•IW g  
.02 

LI7 
Cl53 .02 '1-11 

i  C159 

."" 

220K 

R 70 

1R72 

100 K 

IRIS' 

1K 1K 

R154 

+550 V. 

RATIO 

DETECTOR 

GAL5 

158 
V4I 

J 1000 

15K 

RI 55 

157 

PLUG TO RADIO 

TN, INPUT 

, x 

.0C4  

1E160 

220K 220K RHI 

5TANDARD COIL TUNER -  PENTCDE CIRCUIT 

2 

5000 

"7-

5 A3AR 

Yi 
L V RECT. 

AMP. 

200-10w 

RI 

40e 40uf 

C3A C39 

7360v. 

1500- ivy 

R2 

Y 

Y 

 X 

20 uf 

C3C 

•350V. 

t  

.5 
220K I cioG 

R103 = 

150 

.005 

220 
CSI 

R51 

470K 

8 

2.21,1 

R52 

• 

,CK R50 

R53 
4.7K 

SYNC. MIR 82 

SYNC. CLIPPER 

C.52 

V9A 25 v96 

X 

_ 1/2 12AU? 

CIO 1005 

RIO 

RH 

3314 

330K 

3 

7 

24 

47014 

3 

100K 

ASS 

4711. 

R54 

k2t241.17 

INTEGRATOR 

r 8.2K 8.2K 22K 
1  

"Ant 

I .005 -r .002 _ 

VERT. 05C. 

GSN7GT 

C12 V2b 
.005 

RIS 
GeOK 

RA 

R12 Ik C11 

1 -01 

R15 
IMEG. 

1.314 

PI P2 
=_ 

VERT. SPEED 

<R59 

680K 

PHASE 

DETECTOR •71( 

270.e 

/I2 I2AX7 

270 i471( R58 

R57 1000 - 
C53 00K C55 

J_ 
▪ 470K 

R61 

tr4x-10012 

R60 

C54 -1-1000 

o 
o 

IN R94 

10014 

R90  

_Los 

cso 

220K 
R91 , 

6AUG 

4711. 
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CHASSIS 9047,9048,9049,9050,9051,9053,9054,9055 

PARTS LIST 

PART NO. 

CLC-101)50 

DESCRIPTION APPLICATION 

CLC-10074 
CLC-10075 
CLA-10087c 
CYX-10012 
CMX-10002 
CPA-14402B 
CTA-10005 
CLA-10027A 
LGA-10017B 
LGA-10019A 
LGA-10032 
LGA-10033 
LGA-10034 
THC-10017B 
TEC-10021 
TOB-10045H 
TOA-10061 
TPC-10013E 
TPC-10011 
TOA-10023C 
TOC-10035 
FCB-10010 

FCB-10015 
YDB-10014 
YDB-1001C 
TSB-10062A 
TSA-10054B 
TSA-10050C 
'T-10014 
TT-10C12 
ITA-10003 
VSA-10012 
VCA-12121D 
VGA-12120G 
VGA-12140 
VCA-12131E 
VGA-12132E 
VCA-12135A 
MDA-10002 
RIA-10019 
1B3 
5U4G 
6SN7GT 
6SN7GT 
6V6 
6W4 
12AU7 
6BG6G 
12AX7 

eU UF-45U V & IOU UF- b-V 
40-10 UF 350-250 V 
40-20-40 UF-450 
50 UF-350 V 
Intebrater Network 
.005 Ceramic Disc. 
.004 UF 400 V 5% 
25-280 Wile Trimmer 
4-10 UF 50 V 
Horizontal AFC 
Filament Choke 
120 UH Coil 
180 UH Coil 
100 UH Coil 
H.V. Transformer 
H.V. Transformer 
Vertical Output Transformer 
Vertical Output Transformer 
6V Filament Tubes 
Power Transformer 
Width Control 
Audio Transformer 
EM Focus Unit 
PM Focus Unit 
Deflection Yoke 
Deflection Yoke 
Ratio Detector Coil 
If Coil 
Sound Diver 
Standard Coil Cascode tuner 
Standard Coil Pentode Tuner 
Ion Trap 
Picture Fidelity-Control 
2.5 Meg. Control 
5K Slotted Shaft-Control 
Dual 750 Tap. 250 S.W. Control 
50 g 
1.3 meg. 
10011-Brightness 
Magnetic Centering Device 
200 ohm 10 Watt Resistor 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 

Tube 
Tube 
Tube 

Vertical Sweep 
H4 Audio-Video &S.G. 
Power 
Audio Output 
Vertical Sync. 
Audio & Video 
LGA-10017-AFC Coil 
Horizontal 
Audio 
Horizontal Sweep 
Video IF 
Video Amp. 
Video Amp. 
Video Amp. 
High Voltage 
High Voltage 24" 
Vertical 
Vertical 24" sets 
Power 24" Sets 
Power 
Horizontal 
Output Transformer 
24" Sets 
24" Sets 
Horizontal & Vertical Sweep 
Horizontal & Vertical Sweep 
Sound 
I.F. 
Sound 
Tuner 
Tuner 
Cathode Ray Tube 
Video Amp 
Vertical Size 
Vertical Linearity 
Video Amp.& Audio 
Horizontal Speed 
Vertical Speed 
Rear Mounting 
Cathode Ray Tube 

44 
High Voltage Rectifier 
Rectifier 
Vertical & Horizontal 
Vertical Output 
Output 
Damper 
Sync. Clipper 
Horizontal Output 
Audio & Phase Detector 

24" Sets 

PART NO. 
6CD6G 
6AH4 
6AL5 
6AU6 
6CB6 
6V3 
12BY7 
17E14 
20HP4 
21FP4 
24CP4A. 
DB-10000 
DDA-10019 
DDA-10020 
DIA-10013A 
DPA-10000A 
MBB-10460 
MB-10463 
MIA-10003 
MIA-10004 
TPC-10012C 
TRFA-10034 
TTC-10015C 
VGA-12138 
VSA-10022 
SR-10028 
SR-10026 

DESCRIPTION APPLICATION 
Horrzontal Output 541T Sets 

Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
Tube 
G.E. 47 Dial Lamp 
Dial Drive Shaft Bushing 
Dial Drive Shaft 
Dial Indicator 
Dial Idler Pulley 
Dial Plate 
Scott Name Plate 
Stud UHF Switch 
Roller-UHF Switch Stud 
Power Trans. 
UHF Output Transformer 
limy Tuner 
Dual Pot. Horiz. Vert. Control 
Switch 
!:" Round Speaker 
5n n 

LEAD DRESS 

Vertical Output 24" Sets 
Ratio Detector 
Video I.F. Audio I.F. Keyed A.G.C. 
Video I.F. 
Damper 242 Sets 
Amplifier-Video 
Cathode 
Cathode 
Cathode 
Cathode 

UHF 
UHF 
UHF 
UHF 
UHF 
UHF 
wir 
Otte 
UHF 
UHF 
UHF 
UHF 
UHF 
UHF 

Ray Tube 
Ray Tube 
Ray Tube 

Ray Tube 

The following lead dress is important. When such leads are properly 
dressed it will aid in the correction of "Audio Buzz". However, the 
sound alignment should be throughly checked before condeming any lead 
dress of the chassis. 

(1) The yellow and the black twisted leads leading from the Volume 
control to the 15K resistor of the Ratio Detector should be dressed 
away from all components in the vertical circuits as much as possible. 
These leads should remain as close to the chassis as possible. 

(2) The Blue lead from the primary of the audio output transformers 
to the plate of the 6V6 tube should be dressed away from the yellow 
and black twisted leads leading from the volume control to the 
grid ( pin #2) of the 12AX7 tube. 

(3) The green lead leading from the vertical speed control to the 1 meg 
resistor should be dressed away from all components as much as 
possible. Do not dress this lead close to the chassis. 

©John F. Rider 
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ELECTRICAL SPECIFICATIONS 

Power 

Power 

Power 

Supply 

Consumption 

Output 

Tuning Range 

Antenna Input Imp. 

Intermediate 

Frequencies 

Intercarrier Sound 
System 

Loud Speaker 

Voice Coil Imp. 

Field Coil Resistance 

105-125 Volts AC 60 Cycles Only 

170 Watts 

2.7 Watts ( Max.) 
1.55 Watts ( 10% Distortion) 

12 Channel 

300 Ohms balanced 

Picture 26.4 MC 

Sound 21.9 MC 

4.5 MC 

Electro-Magnetic 

3.2 Ohms 400 Cycles 

90 Ohms 

SUPPLEMENTARY MANUAL 

Modcls GSL-3064C and GSL-3083C are identical to 
the issue "A" and "B" covered in Manual No. 4113A 
except for the following changes: 

V19 (Metal Picture Tube) 17TP4 has been 
changed to 171IP4 ( Glass Picture Tube). 

Due to the difference in the mounting of the glass 
picture tube the necessary brackets, straps, insulat-
ing strips, etc., are incorporated in the Parts List 
in this supplement. 

A schematic diagram together with a complete parts 
list are included in this manual. For test patterns, 
alignment procedure, wave forms and other service 
information refer to Manual No. 4113A. 

GENERAL DESCRIPTION 

These models use 19 tubes, (including picture tube 
and rectifier) have a crystal diode video detector, 
employ a intercarrier sound circuit, have safety 
interlock and a fuse in the low voltage power supply. 
Picture tube has electrostatic focus, which is auto-
matic and permanent. 

TUBE COMPLEMENT 

Symbol 
VI Tuner 
V2 Tuner 
V3 
V4 
V5 
V6 
V7 
V8 
V9 
V10 A&B 
V11 
V12 A&B 
VI3 
V14 
V15 
V16 
V17 
V18 
V19 

Type, 
6BC5 
6.16 
(1CB6 
6CB6 
6CB6 
6AH6 
6AU6 
6AU6 
BAL5 
6SN7GT 
6SN7GT 
6T8 
6S4 
6BQ6GT 
6W4-GT 
6Y6G 
1B3-GT 
5W-G 
17TP4 

Function 
R-F Amplifier 
R-F Osc. & Mixer 
1st Pix I-F Amplifier 
2nd Pix I-F Amplifier 
ard Pix I-F Amplifier 
Video Amp. 
Sound Driver 
Sync. Separator 
iTorizontal Phase Det. 
Vert, Osc. & Phase Splitter 
Horizontal Oscillator 
Audio Amp. & Ratio Detector 
Vertical Output 
Horizontal Output 
Damper 
Audio Output 
High Voltage Rectifier 
Low Voltage Rectifier 
Pix Tube 17" Metal 

Rectangular 

TUBE COMPLEMENT 

Symbol Type Function 

V1 Tuner 6BC5 R-F Amplifier 
V2 Tuner 6J6 R-F OK. & Mixer 
V3 6CB6 1st Pix I-F Amplifier 
V4 6CB6 2nd Pix I-F Amplifier 
V5 6CB6 3rd Pix I-F Amplifier 
V6 6A116 Video Amp. 
V7 6ATJ6 Sound Driver 
V8 6AU6 Sync. Separator 
V9 6AL5 Horizontal Phase Det. 
V10 A&B 6SN7GT Vert. Om & Phase Splitter 
V11 6SN7GT Horizontal Oscillator 
V12 A&B 6T8 Audio Amp. & Ratio Detector 
V13 6S4 Vertical Output 
V14 6BQ6GT Horizontal Output 
V15 6W4-GT Damper 
V16 6Y6G Audio Output 
V17 1B3-GT High Voltage Rectifier 
V18 5U4-G Low Voltage Rectifier 
V19 17HP4 Pix Tube 17" Glass 

Rectangular 

SOCKET 

2. REMOVE SOCKET.ION TRAP MAGNET 
- AND erNTeRINe. M.A.CeinFT 

  j ION 
,1 TRAP 

c-e-) 

FIG. 3 PICTURE TUBE ASSEMBLY 

4 REMOVE HIGH VOLTAGE CONNECTOR. 

CENTERING 
MAGNET 

I REMOVE SPRINGS 
FROM BOTH SIDES 

3 REMOVE SCREW TO 
RELEASE RETAINING 
STRIPS 

PICTURE TUBE REPLACEMENT: To replace the 
picture tube it is necessary to remove the chassis 
from the cabinet. This may be accomplished in the 
following manner: 
I. Remove the front panel control knobs by pulling 

them straight from their shafts. 
2. Remove the cabinet back. Remove antenna term-

inal board from cabinet back. You will not that 
the interlocked line cord disconnects the power 
when the cabinet back is removed. 

3. Disconnect speaker plug from chassis, remove 
the five chassis mounting bolts. Pull chassis 

CAREFULLY out of the cabinet. 

4. Remove the picture tube as shown and outlined 
in the illustration. To install a new picture tube, 
reverse the procedure making sure that the 
picture tube fits close against the pictuf•e tube 
cushion. If the picture tube sticks or fails to 
slip into place smoothly, investigate and remove 
the source of the trouble. Never force the tube. 
It is important that all the clips and shims used 
in mounting the tube be replaced, otherwise 
difficulty may be encountered when horizontal 
or vertical centering is required. 

WARNING: Before handling the picture tube, it will be necessary to remove the static charge. In receivers 
with metal picture tubes, remove the static charge by grounding an insulated wire from the chassis to 
the metal portion of the tube. 
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MODELS GSL-3064A, B, C, -3083A, B, C 

AUGNMENT PROCEDURE 

TEST EQUIPMENT: To service this receiver prop- SIGNAL GENERATOR to provide the following 
erly, it is recommended that the following test frequencies; (Output on these ranges should be 
equipment be available: adjustable and at least .1 volt maximum.) 

R-F SWEEP GENERATOR meeting the following 
requirements: 

(a) Frequency ranges: 

18 to 30 mc, 10 mc sweep width 

40 to 90 mc, 10 mc sweep width 

170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt 
maximum. 

(c) Output constant on all ranges. 

(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one 
with a wide band vertical deflection and an input 
calibrating source. 

Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 
Electronic Voltmeter and a high voltage probe for 
use with this meter to permit measurements up to 
29 kilovolts. 

r- - 
2 (3"/ 6DB 

4 4   
I 40.1./CARRIER \4 

SOUND 
CARRIER 

FIG.7 - OVERALL RESPONSE CURVE 

(a) Intermediate alignment frequencies. 

26.1 Plate coil tuner 

24.4 1st Pix I.F. Coil 

24.0 2nd Pix I.F. Coil 

4.5 mc video trap and sound I.F. 

26.1 3rd Pix I.F. Coil 

(b) Radio frequencies. 

Picture Sound 
Channel Carrier Carrier 

No. Freq. Me. Freq. Mc. 

2 55.25 59.75 

3 61.25 65.75 

4 67.25 71.75 

5 77.25 81.75 

6 83.25 87.75 

7 175.25 179.75 

8 181.25 185.75 

9 187.25 191.75 

10 193.25 197.75 

11 199.25 203.75 

12 205.25 209.75 

13 211.25 215.75 

SERVICE PRECAUTIONS: To service the receiver 

remove the chassis from the cabinet. To do so, re-

move the knobs, the cabinet back, disconnect speaker 

plug from chassis, remove the antenna terminal 

board from cabinet back, and then the 5 chassis 

mounting bolts. The chassis may be serviced with 

the picture tube in place provided the chassis is 

turned on its side with the power transformer on 

the top. The weight of the chassis will be supported 

against the high voltage housing. 

CAUTION: Do not permit the kinescope second-

anode lead to become shorted to the chassis. To do 

so will cause a considerable overload on the high 

voltage filter resistor R-86. 

6CB6 
2ND , F 

6:(C‘7-\B")6'' 
3RD F 

e 

ACEM 
tST F 

o 
6An6 

VIDEO AMP 

5U4G 
PwR.RECT 

LOCATION OF TUBES 

DO NOT REMOVE THIS TUBE. 
WHEN REPLACEMENT IS REQUIRED. 
CONSULT YOUR TELEVISION SERVICEMAN 

17 TPA 
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VERT OSC & 
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SYNC SEP'. CAL 
.moRIZ 
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.DET HORIZ 
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&AU& 
SOUND 
DRIVER 

SPEAKER 
SOCKET 

FIG b 

oc)* 

6130601 
COPIO DRIVER 

6Y6G 

4,5 MC 
SOUND RATIO 
DET TRANS 
SECONDARY 

45 MC 
SOUND RATIO 
DET. TRANS 
PRIMARY 
TUNE FROM 
BOTTOM 

1031 

SPKR. 
SOCKET 

6AU6 

o 
45 MC 0 

SOUND TAKE OFF 
COIL 

o 
6AL5 

8AU6 

o 
5U4G 

rej.) 4.5 MC 
TRAP 

6AH6 

26.1 MCP 
3 RD I- F COIL 

24.0 MC 6C86 
2 ND I-F COIL 

24.4 MC 
IST I-6F COI 

0() 

6C136 6C B6 

26 I MC 
CONVERTe 
PLATE COIL o 

GBC 5 

6-16 

FIG 8 TRIMMER LOCATIONS 

A. Unmodulated R-F signal into Converter Grid by 

means of tube shield insulated from base. VTVM 

connected to junction picture detector load re-

sistor, ( R-21) 6800 ohms, and peaking coil ( L-8). 

Input signal level should be such that output is 

less than 2 volts DC. apply - 4.5 V battery 

fias on AGC line. 
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TUNER ALIGNMENT 

Frequency Adjust 

1. 26.1 MC Converter plate coil (on top of tuner) 
for maximum dc at picture detector. 

2. 24.4 MC 1st picture I-F coil L-5 (above chassis) 
for maximum de at picture detector. 

3. 24.0 MC 2nd picture I-F coil L-6 (above chassis) 
for maximum dc at picture detector. 

4. 26.1 MC 3rd picture I-F coil L-7 (above chassis) 
for maximum de at picture detector. 

B. I-F Sweep Generator into converter grid by 
means of tube shield insulated from base. Con-
nect oscilloscope across R-21, 6800 Ohms (in 
place of VTVM). Apply - 4.5 bias (battery) to 

AGC line. 

Tuner should be switched to a channel not being 
used so as not to cause interference. 

26.4 

50% 

50% 

23.7 

F1G.10 OVERALL I.F. RE SPONSE CURVE 

1035 

Observe overall I-F response, which should be as 
shown above: A slight touch-up may be required. 
At no time should it be necessary to turn any of 
the picture I-F coils more than IA turn of the slug. 
The following comments are suggestions only: 

1. The height of the 26.4 MC marker is controlled 
by the (26.1 MC) converter plate coil on tuner 

and the (26.1 MC) 3rd P.I.F. coils. 

2. The 23.7 MC marker position is controlled by 
the 2nd picture I-F coil ( 24.0 MC) and the 1st 
picture I-F coil (24.4 MC). 

4.5 MC TRAP ALIGNMENT: 

1. Tune in a station. 

2. Adjust fine tuning rotar until sound bars just 
appear in picture. 

3. Turn L-10 slug all the way out (counter clock-

wise). 

4. Turn the slug in (clockwise) until the horizontal 
scanning lines are smooth and continuous. 

SOUND I-F ALIGNMENT: Connect signal gen-
erator to grid of video amp. (6AH6), adjust contrast 
control to maximum. Set signal generator to 4.5 MC 
(no modulation) (setting of 4.5 MC must be accu-
rate). Connect (2) two 50,000 ohm resistors across 
C-39 (resistors must match within 5%). 1. VTVM 
is connected across C-39. See Fig. 12. Adjust L-12 
and T-3 (Bottom) for maximum on VTVM. This 

adjustment should be made with voltage on VTVM 
under 12 volts. 2. Connect VTVM between junction 
of R-39, R-40 and junction of the (2) two 50,000 
ohm resistors. See Fig. 12. Adjust T-3 (Top) for 
zero on VTVM. If VTVM reads below zero, reverse 
leads and again adjust T-3 (Top) for zero reading. 
Re-check step one. 

TO JUNCTION TO JUNCTION 
OF C39&R41 OF R39& R40 

FIG. ¡ 2 

1039 

A. Sweep generator with balanced 300 ohm output 
to antenna terminals. Marker generator output 
to antenna terminals. Oscilloscope to "Test 
Point" on tuner. Ground AGC line at junction 
of R-12 and C-17. 

RE AMPLIFIER 

CR;ID TRIMMER 
CI 

6BC5 

RF AMPLIFIER 

IF COIL RI AmPLiF 1ER 

Pt ATE. TRIMMER 

C 3 

1043 FIG 13 TUNER ADJUSTMENTS 

B. RF and converter adjustment: 
I. With channel selector on channel 12, adjust 

C-1, C-9 and C-3 for response as in Figure 14. 
Picture and Sound markers at 90% maximum 
response. 

6J6 

MIXER-OSC 

MIXER 

GRID TRIMMER 

C9 

RF TEST POINT 

A A 

T 8 

I 8 7 1 

3-8 

L I 

L3 

6BC5 
RI AMP 

R 2 
47 K 

T 9 

6 1---
C 3 

5-3 

R 3 2200 5 

R 4 
C 1K 

II 
800 

2. Check response on all channels. If markers 
are below 70% on any channel, readjust C-1, 
C-9 and C-3. Re-check all channels. 

FIX SOUND 

1047 

41 

90 0/. 

FIG. 14 - PIX AND AUDIO MARKERS 

C. Oscillator adjustment: 
1. Remove AGC ground. Apply - 4.5 Volts on 

I-F AGC line. 
2. Connect oscilloscope to output of video detec-

tor. Place fine tuning in center of range. 
Check response on all channels. Picture mark-
er should be at 50%. See Fig. 7. 

3. If some channels are off, individual oscillator 
coil slugs will require adjustment. Adjust 
each channel slug, accessible through hole in 
front of chassis with a non-metallic screw-
driver to bring Picture Marker to correct 
position. 
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MODELS GSL -3064A, B, C, -3083A, B, C 
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TUNER ASSEMBLY PARTS LIST 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 

The oscillator is preset at the factory and normally 
needs no adjustment. However, if adjustments are 
required, they can be made without removing the 
chassis from the cabinet. Remove the channe] selec-
tor and fine tuning knobs from the tuning shaft. 

TEST PROCEDURE: 

1. Set channel selector to receive desired station. 

2. Set fine tuning control in center of its range. 

3. Adjust oscillator slug, with bakelite type screw-

driver, for best picture resolution. 

4. Repeat steps 1, 2 and 3 on all channels used. 
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Ref. No. 

RI 

R2 

R9 

R4 

R5 

R6 

R7 

R8 

R9 

Ref. No. 

Part No. 

N-6424 

N-7124 

N-5090 

N-4987 

N-5350 

N-4899 

N-4578 

N-6424 

N-4630 

Part No. 

Cl N-9395 

C2, 6, 8, C15 N-9409 

CS N-9396 

04 N-9410 

C7. 014 N-9411 

C8 N-9412 

C9 N-9397 

CIO, 018 N-9413 

C11 N-9394 

CIL C16 N-9414 

Ref. No. 

T8 

T9 

RESISTORS 

Ohms 

15,000 

47,000 

2,200 

1,000 

4,700 

220,000 

10,000 

15,000 

6,000 

CONDENSERS 

Description 

Watts 

Amplifier Grid Trimmer 
3-8 MMFD. 

800 MMFD. Minimum (Feed 
thru Capacitors) 

Amplifier Plate Trimmer 
.5-3 MMFD. 

150 MMFD. Ceramic 

120 MMFD. Ceramic 

5 MMFD. Ceramic 

Mixer Grid Trimmer 
.5-3 MMFD. 

10 MMFD. Ceramic 

Fine Tuning Rotor 

1000 MMFD. Ceramic 

COILS & TRANSFORMERS 

Part No. 

N-9152 

N-9163 

N-9164 

N-9155 

N-9I66 

N-9157 

N-9158 

N-9I59 

N-9160 

N-9181 

N-9162 

N-9163 

N-91 64 

N-9165 

N-9166 

N-9167 

N-9168 

N-9169 

Coil Strip 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Antenna 

Ose. 

Ose. 

Ose. 

Ose. 

Ose. 

Ose. 

& Mixer 

& Mixer 

& Mixer 

& Mixer 

81 Mixer 

& Mixer 

Channel 

2 

3 

4 

6 

7 

8 

9 

10 

11 

12 

13 

2 

3 

4 

6 

6 

7 

Price Each 

$0.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

N-9170 Ose. & Mixer 

N-9171 Ose. & Mixer 

N-9172 Ose. & Mixer 

N-9173 Ose. & Mixer 

N-9174 Ose. & Mixer 

N-9175 Ose. & Mixer 

Li N-9415 

L2 N-9416 

L3 N-9408 

.14 L15 N-9417 Plate Choke (Mixer 
Plate Choke) 

Price Each 

$0.60 

.32 

.60 

.28 

.24 

.24 

.60 

.20 

.38 

.20 

$1.00 

1.00 

1.00 

1.00 

1.00 

.84 

.84 

.84 

.84 

.84 

.84 

.84 

1.32 

1.92 

1.32 

1.32 

1.82 

1.24 

8 

9 

10 

11 

12 

13 

Heater Choke RF Amp. 

Heater Choke Ose. & Mixer 

IF Coli (Mix. Plate Coil) 

MECHANICAL PARTS 

Ref. 
No. Part No. Description 

5 N-9384 Shield, Side   

6 N-9385 Shield, Bottom Cover   

7 N-9386 Roller, Detent   

8 N-9387 Spring, Detent   

9 N-9388 Spring, Shaft Retaining Front   

10 N-9389 Spring, Shaft Retaining Rear   

11 N-9390 Spring, Fine Tuner Ground   

12 N-9391 Plate, Fine Tuner Ground   

13 N-9392 Strap. Fine Tuner Mtg.   

14 N-9393 Washer, Fiber   

15 N-9394 Fine Tuner Hot Plate & Lead   

16 N-9396 Trimmer, Ceramic & Lead-Ant. (Cl Schematic) 

17 N-9396 Trimmer. Ceramic & Lead-RF. (C3 Schematic) 

18 N-9397 Trimmer, Ceramic & Lead-Ose. (C9 Schematic) 

19 N-9398 Nut, Trimmer Spring   

20 N-9399 Screw, Trimmer   

21 N-9400 Contact Bracket Assembly   

22 N-9401 Shield, Center Assembly 

25 N-9402 Slug, Oscillator Tuning 

26 N-9403 Spring, Slug Retaining   

28 N-9404 Fine Tuner Shaft & Blade   

29 N-9405 Drum Assembly without coils   

28 N-9407 Core, IF. Tuning   

40 N-9408 IF. Coil & Core Assembly (L3 Schematic)   

41 

'rhru Antenna Coil Strips 

52 

53 

Thru 

64 

See Coils and 
Transformera for 
part numbers. 

Ose. & Mixer Strips 

(T9 Schematic) 

(T9 Schematic) 

1.24 

1.24 

1.24 

1.24 

1.24 

1.24 

.14 

.14 

.50 

.60 

Price Each 

$0.16 

1.20 

.16 

.16 

.16 

.16 

.16 

.20 

.20 

.14 

.88 

.60 

.60 

.60 

.14 

.14 

3.00 

  2.80 

.14 

.14 

.52 

3.40 

.16 
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MODELS GSL-3064A, B, C, -3083A, B, C 

Ref. No. 

R85 

1111, R15. R27 

R6I, R62 

1181 

R19 

1142 

1139 

1119. 1184 

1175 

RIO, R12. R38 

1169 

1177 

ROC 

1155 

1168 

1167 

RI4 

1121 

1179 

1131. R64 

1141 

1117. 1123, 1140. 47. 

R91 

Part No. 

N-8125 

N-6237 

N-8023 

N- I349 

N-3663 

N-4420 

N-5159 

N-4280 

N-4279 

N-3341 

N-6793 

N-7398 

N-4281 

N-8103 

N-7399 

N-7000 

N-7400 

N-4630 

N-4897 

N-4895 

N-5600 

N-6424 

MAIN CHASSIS 

RESISTORS 

Descript ion 

4.3 Ohms 0.5 W. 10%   

47 Ohms 0.5 W. 10%   

56 Ohms 0.5 W. 10%   

100 Ohms 0.5 W. 20% 

150 Ohms 0.5 W. 10% 

330 Ohms 0.5 W. 10% 

390 Ohms 0.5 W. 10% 

560 Ohms 0.5 W. 10% 

820 Ohms 0.5 W. 10%   . 14 

1000 Ohms 0.5 W. 10%   . 14 

1200 Ohms 0.5 W. 10%   .14 

1500 Ohms 0.5 W. 10%   . 14 

1.800 Ohms 0.5 W. 10%   . 14 

2,700 Ohms 0.5 W. 10% 

3.900 Ohms 0.5 W. 10% 

4.700 Ohms 0.5 W. 20% 

5,600 Ohms 0.5 W. 105 

6.800 Ohms 0.5 W. 10% 

8.200 Ohms 0.5 W. 10% 

10.000 Ohms 0.5 W. 10% 

12.000 Ohms 0.5 W. 10% 

14.000 Ohms 0.5 W. 10% 

Price Each 

$0.14 

.14 

.14 

.14 

.14 

.14 

.14 

. I 4 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

1124 N-7124 47.000 Ohms 0.3 W. 16%   . 11 

RGO N-4/423 56,000 Ohms 0.5 W. 10%   . 14 

1178 N-90I5 02,000 Ohms 0.5 W. 10%   . 14 

1116. 1170. 71, 73 N-2973 100.000 Ohms 0.5 W. 10%   . 14 

1136 N-4468 150,000 Ohms 0.5 W. 10%   . 14 

R4s N-7401 180,000 Ohms 0.6 W 5%   . 14 

1077 N-7003 180,000 Ohms 0.5 W. 10%   . 14 

1122. 44, 88, b9 N-1899 220,000 Ohms 0.5 W. 10%   . 11 

1143 N-9041 220,000 Ohms 0.5 W. 5%   . 14 

R92 N-7004 270.000 Ohms 0.5 W. 10%   . 11 

1153. RRI N-0026 390.000 Ohms 0.5 W. IO%   . 14 

1174 N-5694 470.000 Ohms 0.5 W. 10%   . 14 

1126, 1129. 1130 N-7790 160.000 Ohms 0.5 W. 10%   . 14 

1120 N-4469 820,000 Ohms 0.5 W. 10%   .14 

1190 N-2976 1.0 Megohms 0.5 W. 10%   .14 

1141 N-4470 1.2 Megohms 0.5 W. 10%   . 14 

R56 N-4420 2.2 Megohms 0.5 W. 10%   .14 

1125. 1072 N-406I 4.7 Megohms 0.5 W. 20%   .14 

1043 N-4028 6.8 Megohms 0.5 W. 20%   .14 

1158 N-9016 820 Ohms 1.0 W. 10%   .14 

R13. R16 N-7793 3,300 Ohms 1.0 W. 10%   . 14 

1276 N-7446 5,600 Ohms 1.0 W. 10%   . 14 

1134, R37 N-7013 39,000 Ohms 1.0 W. 10%   . 14 

1192, 11.83 N-9017 150,000 Ohms 1.0 W. 10%   .14 

1106 N-8029 470,000 Ohms 1.0 W. 10%   . 14 

1149 N-9040 220 Ohms 2.0 W. 10%   . 18 

1163 N-7126 2,700 Ohms 2.0 W. 10%   . 18 

1133 N-849I 5.600 Ohms 2.0 W. 10%   .18 

R28. 1150 N-8942 Contrant & On-Off Vol. Variable 1.84 

1162 N-0943 1.0 Megohms, Vertical Hold. 

Variable   .60 

C26 

C37 

C17, 22. 28. 32 

C41, 42. 46, 47 

(774 

C33, C38 

C60 

CG1 

C64 

1736 

C66 

C55, C56. C63 

C19 

(759 

C18 

C44 

C44. C58 

C23, C65, C68 

('SI. C52, C.71 

C24 

C67 

(762 

C57 

C73 

C40B, C40A 

C44A, C44I3 

Ref. No. 

1107 

R54 

R49 

Part No. 

RESISTORS 

Description Price Each 

N-8944 100.000 Ohms Brightness. 

Variable  $0.56 

N-8971 2.6 Megohms Vertical Height 

Variable   

N-8945 5,000 Ohms Vertical Linearity - 
Variable 

CAPACITORS 

Ref. No. Part No. Description 

C18, C21. CI9 N-7774 .004 MFD. Dual Ceramic 500 V.  $0.28 

C72 N-9045 .01 Miel). Dual Ceramic 500 V.   .32 

C20, C29 N-9047 4.7 MMFD. Ceramic 500 V. 5% .60 

C23 N-9048 10 MMFD. Ceramic 500 V. 10% .• . 14 

('27, C75 N-9049 22 MMFD. Ceramic 500 V. 10% .• . 14 

(769 N-9052 42 MMFD. Ceramic 2000 V. 5% •. .38 

C30 N-9050 47 MMFD. Ceramic 500 V. 10% .14 

C31 N-9051 68 MMFD. Ceramic 500 V. 10% .24 

C43 N-9053 100 MMFD. Ceramic 500 V. 20% .14 

N-9055 220 MMFD. Ceramic 500 V. 10%   . 16 

N-9059 3,900 MMFD. Ceramic 500 V. 20%   . 18 

.60 

.60 

Frire 
Each 

MISCELLANEOUS 

t N-6272 .005 Ceramic 500 V. ( GMVI . .18 No. 407 Cabinet - Consolette   
••387.12 

N-8926 Speaker, 8" Electro-Magnetic (With cable & plug) 6.54 

N-8042 Multiple Resistor Capacitor Assembly ( 1165 & C50) .....80 

N-89I5 Channel, Kinescope Support   2.06 

N-8916 Support, Kinescope Front   .16 

N-8917 Bracket. Yoke   
1.58 

N-8918 Bracket, Tuner Mtg. (Front)   .14 

N-8919 Ilracket, Tuner Mtg. (Rear)   .14 

N-8728 Bracket, Cabinet Bock. Mtg.   .40 

N-9234 Bracket. Tuner Stabilising   .20 

N-8920 Strap, Yoke Mounting   .30 

N-892I Support, Yoke Bracket   .40 

N-8922 Enclosure, High Voltage   1.02 

N-8924 Strap, Kinescope Retaining (Tapped)   .60 

N-8925 Strap, Kinescope Retaining (Untapped)   .60 

N-6402 Plate, Bakelite Electrolytic Mtg.   .14 

N-9012 Ion trot)   
.60 

N-9062 .01 MFD. Ceramic 400 V. (GMV) . .18 

.26 

.30 

.2b 

.22 

.62 

.26 

.50 

N-9054 220 MMFD. Silver Mica 500 V. 

N-9056 330 MMFD. Silver Mica 600 V. 

N-9057 560 MMFD. Mica 500 V. 

N-7780 560 MMFD. 

N-9058 1000 MMFD. 

N-7783 1.100 MMFD. 

N-6893 4,700 MMFD. 

N-1344 . 01 MFD. 

N-9046 . 015 MFD. 

N-1376 . 02 MFD. 

N- I345 .05 MFD. 

N-1351 . 1 MFD. 

N-1623 . 1 1,4FD. 

N-1479 .25 MFD. Payer 

N-2579 . 25 MFD. Paper 

N-9060 3,900 MMFI). Stab. Paper 

N-9061 4.700 MMFD. Stnb. Paner 

N-8970 100 MFD. Electrolytic 

N-0969 100-40 MFD. Electrolytic 

N-8039 10-10 14114). Electrolytic 

Mica 500 V. 

Mica 1,000 V. 

Mica 500 V. 

Mica 600 V. 

Paper 400 V. 

Paper 600 V. 

Paper 400 V. 

Paper 200 V. 

Paper 200 V. 

Paner 400 V. 

200 V. 

400 V. 

600 V. 5% 

600 V. 10% 

200 V. 

400 V. 

450 V. 

C53A, (553B, 531) N.8967 IO MFD. Electrolytic 400 V. 

C53C 80-40 MFD. Electrolytic 200 V. 

100 MI'D. Electrolytic 50 V. 

C19 N-6912 16 MF'!). Electrolytic 50 V. 

C70 N-snil 500 MMFD. High Volt. 20,000 V... 1.60 

.28 

.30 

.54 

.40 

2.26 

3.46 

1.68 

.. 2.72 

.84 

CHOKES, COILS, TRANSFORMERS 
MISCELLANEOUS 

Ref. No. Part No. Description Price Rach Part No. Description Patte Each 

T9 N-8928 Coll, ratio detector includes C36 - 62.32 N-8989 Centering Magnet   
81.00 

L5, L6, L7 N-8929 Coll. IF  .62 N-8940 Socket Kinescope - with leads   .72 

Lb O N-9011 Coil. 4.5 MC Sound Trap   .74 N-7333 Tube Socket, (41C136 a tIAH6)   .14 

L12 N-7746 Coil, Sound Take-off   .80 N-7334 Tube Socket (11AU6 Sound Driver)   .14 

T7 N-8930 Coll. Deflection Yoke   7.20 N-7336 Tube Socket (11A116 & 6AL6)   .14 

L13 N-8931 Coi!. lions. Free. Control   .98 N-7335 Tube Socket OMO   .14 

Lit N-8992 Coil, Video Peaking - Detector .. . 34 N-9034 Tube Socket (6S4)   .20 

L9 N-8933 Con, Video Peaking - N-7515 Tube Socket (65N7, « IL 118(111)   .14 
Series Includes No. R-32   .36 

N-7733 Tube Socket (6W4) LI I N-8934   .22 Coil, Video Peaking - 

Shunt Includes No. R-35   .40 N-8100 Tube Socket ( 1B3)   .44 

L4 N-7321 Choke, R.F  .26 N-2227 Socket, Speaker plus   .14 

L16 N-9250 Choke, Coil   .40 N-6265 Socket, Inter-lock AC  .26 

TI N-8935 Transformer, Power  13.90 .40 N-9087 H. V. Connector & Cable   

T6 N-8936 Transformer, Noria. Output   7.86 .16 N-7356 Fuse 1/4 Amp.   

T5 N-8937 Transformer, Vertical Output . . 3.12 N-9018 Knob, Fine Tuning   .30 

T4 N-9002 Transformer, Vertical Osc.   2.12 Tuner   .84 N-9260 Knob,  

172. N-8938 Audio Output Transformer   2.08 N-9261 Knob .64 , Volume   

L14 Filter Choke ( Part of N-8926 or N-9184) N-9020 Knob .30 , Contrant   

(See Miscellaneous) N-9462 Glana, front panel   6.16 

N-9023 Mask, Picture tube   4.20 

N-9024 Grille Cloth   
1.70 

N-9006 Strips, rubber, yoke bumper   .14 

N-9008 Anode lead support   .14 

N-9009 Spring, H. V. Cover retaining   .20 

N-8948 Ring. Kinescope Front Insulating   3.60 

N-8499 Grommet. Kinescope Support   .36 

N-8947 Cabinet Back   
1.48 

N-8960 Line Cord   
.76 

N-8949 Springs, Tension -- Kinescope Dite.   . 14 

N-8020 Shield. Miniature Tube   .14 

N-7731 Antenne Terminal Strip   .14 

N-8135 Base, Tube Shield   .14 

N-9007 Fuse Holder   
.22 

•N-435 Cabinet Table Model Leatherette  "31.98 

•N-9184 Speaker 6" Electro-Magnetic (With Cable & Plug) 6.16 

*N.9463 Glosa, Front Panel   6.30 

*N-9179 Mask, Picture Tube   4.20 

*N-9254 Grille Cloth   
.40 

*N-9182 Cabinet Back   
1.44 

°Use(' on Table Model No. 3064A Only 

"Excise Tas Included. 

IMPORTANT -- All prices in this literature are subject to change without notice and are subject to an additional charge to cover any applicable sales tas, 
use, occupation, or other tax affecting our purchase or sale of merchandise. 

©John F. Rider 
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MODEL 

WG-3180 (MAH.) 
MODEL 

WG-3190 (OAK) 

ELECTRICAL SPECIFICATIONS 

Power Supply  105-125 Volts AC 
60 Cycles Only 

Power Consumption  Television-210 Watts 
Radio-35 Watts 
Phonograph-55 Watts 

Power Output  2.4 Watts (Max.) 
1.8 Watts (10% Distortion) 

Tuning Ranges  VHF—Channels 2 thru 13 
UHF—Channels 14 thru 83 
AM-540-1600 KC 

Intermediate Freq. (Tel.)  Picture-26.20 MC 
Sound-21.70 MC 

I-F (UHF Position Only)  Picture 121.75 MC 
Sound 126.25 MC 

Intermediate Freq. (Radio) 455 KC 

Selectivity (Radio)  45 KC Broad at 1,000 Times 
Signal, measured at 1,000 KC 

Sensitivity (Radio)  (For .5 Watt Output) 
10 Microvolts Average 

Tel. Antenna Input Imp.  .300 Ohms Balanced 

Intercarrier Sound System  4.5 MC 

Loud Speaker  8" PM Dynamic 

Voice Coil Impedance 3  2 Ohms 400 Cycles 

Record Changer  See Manual 5096A (VM-950) 

Cartridge  Shure P77V (60H17) 

Needles-78 RPM  Shure 85-16 (61H2) 
—331/3 & 45 RPM —Shure 85-18 (61H13) 

Symbol Type 

VHF Tuner. . . 6J6 

*VHF Tuner..  6BQ7 

UHF Tuner. .  6AF4 

UHF Tuner..  1N72 

1 N82 
V-1  6CB6 

V-2  6CB6 

V-3  6CB6 

V-4 A & B.  6AL5 

V-5 A & B.  12AT7 

TUBE COMPLEMENT 

TELEVISION 
Function 

R-F Osc. and Mixer 
R-F Amplifier 

R-F Osc. 

OF Crystal Mixer 

V-6  6AH6 

V-7  6BE6 

V-8  6SN7-GTA 

V-9  6AU6 

V-10 6AU6 
V-11 6AU6 

V-12 6AL5 

V-13 6AV6 

V-14 6AQ5 

V-15 6AL5 

V-16 6SN7-GTA 

V-17 6BQ6-GT 

V-18 6AX4-GT 

V-19 1 B3-GT 
V-20 & V-22 5U4-G 

V-21 21MP4 

*For replacement purposes 

place of a 6BQ7 tube. 

1   

1 

1 

1 

1 

1 

2  

1st Pix I-F Amplifier 

2nd Pix I-F Amplifier 

3rd Pix I-F Amplifier 

Pix Det. and DC Restorer 

1st Video Amp. and Phase 
Splitter 

Video Output 

Sync. Separator 

Vertical Osc. & Vertical 
Output 

Automatic Gain Control 

1st Audio I-F 

2nd Audio I-F 

Ratio Detector 

1st Audio Amplifier 

Audio Output 
Phase Detector 

Horizontal Oscillator 

Horizontal Output 

Damper 

High Voltage Rectifier 

Low Voltage Rectifier 

Picture Tube 21" Metal 
Rectangular (Electrostatic) 

a 6BZ7 tube may be used in 

TUBE COMPLEMENT 
RADIO CHASSIS 

6BA6 R-F Amplifier 

 6BE6 AM Converter 

 6BA6 I-F Amplifier 

 6AV6 Det. & 1st Audio Amplifier 

 6AQ5 Audio Output 

 6X4 Rectifier 

No. 47 Dial Lamps 

••Ic OSC 

' g":fé 

SHIELD 

& e97 
F.----FHF TUNER 

2IMP4 
PICTURE TUBE 

DANGER 
FRAGILE PICTURE TUBE IS 
DANGEROUS TO SERVICE 
REFER SERVICING TO 
QUALIFIED SERVICEMAN. 

eas 
Sr e, /..7.—SHIELD 

U BER RING 0 
CLAMP 

6Afr$ 
6C136 

r.. 
6SN7-GTA 

gre.er 

UHF TUNER 

r-sv 
5U4-G 
IlarrirterM 

Fig. 1—Tube Layout. 

TUNING 

o 
PN .BG 

C5Nt 

OFF VOLUME 

OFF-ON VOLUME 
TURNS SET ON AND OFF 
ALSO ADJUSTS SOUND 
VOLUME 

6CB6 

6AU6 
•sc 

,•to 
6AU6 

1ST AM0C, 

6BE6 
. SCrAMrM 

SHIELD 

AértuCe 

6Z5 
Mlle Mr 

diMe 
6AU6 

SHIELD 

SHIELD C ., ---6AH6 
v.I 

Aso 6 L5 

6SIV -GT A 
rtMe, MC 

r•e• 

6AX4-GT 

MS39.2841 I 

REMOVE FOUR SCREWS AND 
CLEAT FROM UNDER TOP 
EDGE OF CABINET FOR THE 
REMOVAL OF PICTURE 
TUBE GLASS. 

CONTRAST 
VARIES PICTURE CONTRAST 
LIGHT OR DARK 

HORIZONTAL 
HOLD 

VHF FINE TUNING 
AND UHF TUNING 

TONE BRIGHTNESS 

CONTROL PANEL COVER 

OPENED 

Fig. 2—Front Panel Controls 

VHF STATION 
SELECTOR AND 
UHF SWITCH 

VERTICAL 

HOLD 

M539-2867 3
9
V
d
 A

l.
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2
1
V
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MODELS WG-3180A, WG-3190A 

() REMOVE PICTURE TUBE SUPPORT BRACKET FROM TUBE MOUNTING 
RING. LIFT TUBE SLIGHTLY FROM LOWER CRADLE BRACKETS 
IN FRONT THEN REMOVE TUBE FROM SUPPORT BRACKET. 

11339-28Si 

Fig. 3—Removal of Picture Tube 

ADJUSTMENT OF AGC THRESHOLD CONTROL — Tune the re-
ceiver will be used. While observing the picture and listen-
ceiver to the strongest station in the area in which the re-
ing to the sound, turn the control clockwise until signs of 
overloading (buzz in sound, washed-out picture) appear. 
Then turn the control a few degrees counter-clockwise 
from the point at which overloading occurs. (The stronger 
the signal input, the more counter-clockwise this setting 
will be.) In areas where the strongest signal does not ex-
ceed 10,000 uy the setting will usually be maximum 
clockwise. With the control set correctly, the AGC will 
automatically adjust the bias on the R.F. and I.F. ampli-
fiers so that the best possible signal to noise ratio (Mini-
mum snow) will be obtained for any signal input to the 
receiver. 

ADJUSTMENT OF SYNC STABILITY CONTROL — When receiv-
ing strong (500 MV or more) signals, set hold controls 
so that the picture is locked in. Turn the sync control 
slowly clockwise until bending occurs at top of picture. 
Then turn the control a few degrees counter-clockwise 
until bending disappears. If the control is set incorrectly 
bending, tearing, etc., will be present and when switching 
from channel to channel the picture will not lock in quickly. 

In weak signal areas the control should be set for maxi-
mum picture stability. In general the weaker the signal 
the more clockwise the control should be turned. 
When the sync stability control is correctly adjusted the 
receiver will hold sync without tearing or rolling under 
even the most adverse noise conditions. 

REMOVE 
SOCKET. 
ION TRAP 
AND 

CENTERING 
DEVICE 

5- lot 
AGC 

THRESHOLD CDNTROL 

R•54 R•.. R-36 

HEIGHT VERT SYNC 
CONTROL • 12% S7 ,, BILITY 

.2 ,2••  

"PELCI H 

DRIVE .-.77-r--A-"‘-) FREQ' 
HORIZ HORIZ 

LOOSEN THESE 
2 SCREWS 
AND 2 ON 
OPPOSITE SIDE 

REMOVE SCREW 
IN PICTURE TUBE / 
BAND CLAMP 

e 

Fig. 4—Adjustments Rear of Chassis 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7 

BOT TOM COVER 
2583A REMOVED 

Fig. 5—Tuner Oscillator Adjustments 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT — Tune in a 
station and adjust the horizontal hold control until the 
picture falls into sync. Momentarily remove the signal 
by switching off channel and then back. The picture 
should pull into sync over a range of 90° rotation of the 

horizontal hold control. If in the above check the receiver 
fails to hold sync or the pull-in range is at the extreme 
end of the control, it will be necessary to make the 
following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT — With the horizontal 
hold control set to the center of its range of rotation, 
adjust the horizontal frequency control (L-14) until the 
picture pulls into sync. Recheck the "Horizontal Oscillator 
Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT — Adjust the 
height control (R-54) until the picture fills the mask 
vertically. Adjust the vertical linearity control (R-49) until 
the picture is symmetrical from top to bottom. Adjust the 
picture centering device to align picture with the mask. 
Adjustment of any control will require a re-adjustment of 
the other control. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENTS— While receiv-
ing a signal from a station (with picture locked in sync) 
turn contrast control fully counter-clockwise, turn the 
brightness control (R-25) up so that the picture appears 
washed out. Adjust width control (L-15) until the picture 
fills the mask. Turn the horizontal drive control (R-89) 
clockwise until white bars appear in the left center por-
tion of the raster, then turn counter-clockwise until the 
white bars just disappear. This adjustment will allow the 
horizontal system to operate at maximum efficiency. Ad-
just horizontal linearity control (L-16) for best linearity. 
If adjustment of the horizontal drive (R-89) or horizontal 
linearity (L-16) is required, it usually will be necessary 
to recheck the horizontal oscillator alignment. If adjust-
ment of the horizontal linearity control (L-16) is required, 
readjustment of the horizontal drive control (R-89) will 
be necessary. Adjust the picture centering device to align 
the picture with the mask. 

IN72 

IN132 
CRYSTAL 

6AF4 
03C. 

G 

UHF 
TUNER 

r v 

DI 
• LIS YAC 

F•sis V 

F •3,3 

Pz 6313 eet 

P .325 YAC 

V-20 4 V-22 
5U4 -G 

POWER RECTIFIERS 

TOP OF POWER TRANS. 

OV 

G 

P2 efteebè 

miDer 

G2 

GI 

VIIP TUNER 

MS 39-2845 

G2 -JO To -452, 

on To .200e 
Pz V.8 

6SN7 -GTA 
VERT. OSC. 
VERT. OUTPUT 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 
The oscillator is preset at the factory and normally needs 
no adjustment. However, if adjustments are required, 
they can be made without removing the chassis from the 
cabinet. Remove the channel selector and fine tuning 
knobs from the tuning shaft. 

TEST PROCEDURE: 

1. Set channel selector to receive desired station. 
2. Set fine tuning control in center of its range. 

3. Adjust oscillator slug, with bakelite type screwdriver, 
for best picture resolution. 

4. Repeat steps 1, 2 and 3 on all channels used. 

CAUTION—These adjustments are intended only for VHF 
Channels. For information regarding UHF alignment, 
see paragraph "Tuner Alignment" on page 11. 
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STANDARD TUBE SOCKET SYMBOLS 

Dr- DIODE PLATE 
F - FILAMENT 
G- GRID 
Is- INTERNAL SHIELD 
H- HEATER 

FRONT APRON 

K-CATHODE 
P- PLATE 
Tc-TRIODE GRID 
Tr-TRIODE PLATE 

• DEV 
VARIABLE 

•••••51 

.0.5v 

H é J VA. 

4 V-6 
e°6 AH6 
P VIDEO 

9p3o,,, OUTPUT 

V- I5 
6AL5 

PHASE 
DE T. 

p•e30 V 

.26SY 

Go V-II 
6AU6 

K 2ND AUDIO 1-F 

42*,-3...V;zeze 

is V- I2 

vAiriA-10: 1,1;7.50E7: 
6.3 VAC, p.200V 

G2.2,5 H c4)4.Cre>:5e 

63 
0 

6.3 ',Af t, 

G,ov v-14 

Drz -oe , 
vARIAELE 

Dri-ozy VARIABLE 

.WOOY 

V- I3 
6AV6 
157 AUDIO 
AMP. 

6AQ5 
AUDIO 
OUTPUT 

Fig. 6—Bottom Socket Voltages 
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SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE — If raster cannot be obtained 
check below for the possible causes. 
1: Ion trap magnet adjustment is incorrect. 
2: No +B voltage. Check 4/10 ampere fuse. Replace if 

defective. If fuse continually burns out, check 
(A) Horizontal output tube V-17 (6BQ6-GT) 
(B) Check damper tube V-18 (6AX4-GT).. 
(C) Check horizontal oscillator tube V-16 (6SN7-GTA) 

for proper operation. 
(D) With an ohm meter, check for a short between 

terminal 1 of the horizontal output transformer 
(T-9) and the chassis. 

(E) Check DC resistance of T-9. 
3: No high voltage. Check V-17, V-18 and V-19 tubes 

and circuits. If the horizontal deflection circuits are 
operating as evidenced by the correct voltage (600V) 
measured on terminal No. 1 of T-9, the trouble can 
be isolated to the high voltage rectifier circuit. Either 
the high voltage winding to the 6BQ6-GT plate and 
183 plate is open, tube V-19 is defective, its filament 
circuit is open, R-105 and C-75 defective or pix tube 
elements shorted internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY — If only horizontal deflec-
tion is obtained as evidenced by a straight line across 
the face of the picture tube, it can be caused by the 
following: 
1: Vertical oscillator and vertical output tube v-8 inoper-

ative. Check socket voltages. 
2: Vertical oscillator transformer (T-4) defective. 
3: Vertical output transformer (T-5) open or shorted. 
4: Yoke vertical coils open or shorted. 
5: Vertical hold, height or linearity controls may be de-

fective. 

POOR VERTICAL LINEARITY — If adjustment of the height 
and linearity controls will not correct this condition, any 
of the following may be the cause. 
1: Check variable resistors R-49 and R-54. 
2: Vertical outout transfnrmer (T-5) defective. 
3: Capacitors C-47B, C-70 or C-71 defective. 
4: V-8 defective, check voltages. 
5: Excess leakage or incorrect value of capacitor C-68, 

or open or incorrect value of resistors R-90 & R-92. 
6: Low plate voltages. Check rectifier tube and capacitors 

in 4-B supnlv circuits. 
7: Capacitor C-67 defective. 
8: Vertical deflection coils (L-12) defective. 

POOR HORIZONTAL LINEARITY — If adjustment of the Hori-
zontal drive and linearity controls does not correct this 
conditicn, check the following: 
1: Check or replace horizontal output tube V-17. 
2: Check or replace damper tube V-18 (6AX4-GT). 
3: Check capacitors C-77, C-78, C-79 and horizontal 

linearity control ( L-16) for defects. 
4: Horizontal deflection coils (L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1: Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER — This condition can be 
caused by: 

1: Defective yoke due to C-76 or R-106 (internal in yoke 

assembly) being wrong value or open. These 
ponents are mounted in rear of yoke assembly. 

2: V-18 (6AX4-GT) defective. 

corn-
PICTURE SMEAR: 

SMALL RASTER -- This condition can be caused by: 
1: Low +B or line voltage. Check V-20 & V-22 (5U4G). 
2: insufficient output trom horizontal output tube V- 17. 

Replace tube. 2: 
3: Insufficient output from vertical oscillator and vertical 

output tube V-8. Replace tube. 
4: Incorrect setting of horizontal drive control R-89. 
5: V-18 (6AX4-GT) defective. 
6: Incorrect setting of (L- I5) width control. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND— This condi-
tion can be caused by: 
1: No signal on picture tube grid. Check V-5A (12AT7) 

and V-6 (6AH6) tubes and associated circuits. 
2: Bad contact to picture tube grid (lead to socket 

broken). 
3: AGC tube (V-9) may be defective. Check tube and 

its associated circuit. 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 
SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 
— A condition of this nature can be caused by: 
1: Defective sync separator V-7 or phase splitter V-5B. 
2: If tubes are O.K. check voltages, and associated cir-

cuits. 
3: AGC system inoperative. Check V-9 (6AU6) AGC tube 

and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 
— If this condition is encountered, check: 
1: Vertical integrating network capacitors C-53A, B & C, 

and resistors R-68A, B & C. 
2: Vertical hold control ( R-5I) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL SYNC ONLY 
1: V-15 or V-16 defective. 
2: Improper setting of (L-14) horizontal frequency con-

trol. 
3: Check setting of horizontal drive control and horizon-

tal linearity control. 
4: Check V-15 and v-16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION — If the picture 
resolution is not up to standard, it may be caused by 
any of the following: 
1: Defective pix I-F tubes V-1, 2 & 3, (6CB6's). 
2: Defective picture detector V-4A, (6AL5) or video am-

plifier V-5A or video output V-6 (6AH6). 
3: Defective picture tube. 
4: Open video peaking coil. Check all peaking coils 

L-5, L-6, L- R, L-9, L-10 and L-11 for continuity. Note 
that L-5, L-9 and L-10 have shunting resistors. 

5: Leakage in V-6 (6AH6) grid capacitor C-36. If the 
capacitor is not found to be defective, check the fol-
lowing: 
1: Check all potentials in video circuits. 
2: Check picture tube grid circuit for poor or dirty 

contact. 
3: Check and realign, if necessary, the picture I-F 

and R-F circuits. 

3: 

A smear can be attributed to phase shift at the low 
or high frequency end of the video characteristic. This 
can be caused by improper values of resistors and 
capacitors in the video circuits. Check for grid current 
on video output tube V-6 (6AH6), open or shorted 
peaking coils, video amplifier load resistors are of 
improper value (high). 

This trouble can also originate at the transmitter. 
Check reception from another station. 

Check and realign, if necessary, the picture I-F and 
R-F circuits. 

MAN MADE NOISE IN SOUND ( Ignition, etc) 

1: Check sound I-F tubes V-10, 11 & 12 and associated 
circuits. 

2: Check sound I-F alignment. 

BENDING OR S-ING 

1: Check sync stability control adjustment. 

2: Check capacitors C-47A and C-49A. 

3: V-17 (6BQ6-GT) defective or V-16 (65N7-GTA) de-
fective. 

4: Check sync separator tube V-7 (6BE6) and phase 
splitter V-5B ( 12AT7) and V-5A ( 12AT7) video ampli-
fier. 

5: Check AGC threshold control. 

PICTURE NORMAL—NO SOUND OR WEAK OR DISTORTED SOUND 

1: Check sound I-F alignment. 

2: Check V-10 (6AU6) V-11 (6AU6) V-12 (6AL5) V-13 
(6AV6) V-14 (6AQ5) and associated circuits. 

RASTER ON TUBE BUT NO PICTURE OR SOUND 

This condition can be caused by, 

1: Defective pix I-F Amplifier tubes V-1, V-2 or V-3 

ALIGNMENT 
TEST EQUIPMENT — To service this receiver properly, it is 
recommended that the following test equipment be avail-
able: 

R-F SWEEP GENERATOR meeting the following requirements: 

(a) Frequency ranges: 
18 to 30 mc, 10 mc sweep width 
40 to 90 mc, 10 mc sweep width 
120 to 130 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 
470 to 890 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt maximum. 
(c) Output constant on all ranges. 
(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 
band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 

(Output on these ranges should be adjustable and at 
least . 1 volt maximum.) 

(a) Intermediate alignment frequencies. 
23.1 mc first picture I-F coil. 
24.1 mc third picture I-F coil. 

SERVICE SUGGESTIONS—(continued) 
2: Defective pix detector tube 

and its associated circuit. 

3: Defective R-F Amplifier or 
the tuner. 

4: UHF—VHF switch defective. 

V-4A (6AL5). Check tube 

oscillator mixer tubes in 

POOR FOCUS 

1: Improper setting of Ion Trap magnet. 

2: Defective picture tube or picture tube socket. 

PICTURE JITTER: 

1: If regular sections at left of the picture are dis-
placed, replace the horizontal oscillator tube V-16. 

2: Vertical instability may be due to loose connections 
or noise received with the signal. 

3: Horizontal instability may be due to unstable trans-
mitted sync. 

4: Check receiver AGC system for proper operation. 

5: Check phase splitter V-5B, ( 12AT7) and sync separa-
tor V-7 (6BE6). 

6: Check for improper setting of sync stability control. 

7: Picture tube grid lead not held in position by support 
spring, ie: close proximity of grid lead to sync and 
horizontal tubes will cause picture to jitter at high 
contrast setting. 

8: Check AGC threshold control. 

NO PICTURE OR SOUND OR WEAK PICTURE OR SOUND IN UHF 
POSITION 

If this condition is encountered 

1: Check to see whether or not a UHF station is operating 
in the vicinity. 

2: The 6AF4 oscillator tube or the IN72 (or IN82) crystal 
may be defective. 

3: Pre-selector in UHF tuner defective. 

4: Low pass filter defective. 

5: The UHF antenna and oscillator strips in the VHF tuner 
defective. 

6: Defective switch on UHF tuner. 

PROCEDURE 
25.9 mc second picture I-F coil. 
21.7 mc sound trap. 
4.5 mc video trap & sound I- F. 

25.2 mc converter plate coil (Tuner). 

HETERODYNE FREQUENCY METER with crystal calibrator if the 
signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for use 
with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS — To service the receiver remove the 
chassis from the cabinet. To do so, remove the knobs, the 
cabinet back, disconnect the leads from the speaker, the 
radio chassis, remove the antenna terminal boards at rear 
of cabinet, and then the 5 chassis mounting bolts. The 
chassis may be serviced with the picture tube in place 
provided the chassis is turned on its side with the power 
transformer on the bottom. The weight of the chassis will 
be supported against the power transformer and pix tube 
brackets. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. To do so will cause 
a considerable overload on the high voltage filter resistor 
R-105. 
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ALIGNMENT PROCEDURE 
PIX I-F 

FRONT APRON 

GRID ADJ C-209 

RI TEST POINT 

CONVERTER COIL ADJ L-59 
25 I PAC 

RI PLATE ADJ C-206 

*s----4i-ANTENNA ADJ 
C-201 

T-I 
1ST PIX 
22 114C 

••13,C•2770 

T-2 
2ND PIX I- F 

259 «C .." 

L- I3 
SOUND 
TARE- OFF 
COIL 
.4 5 MC 

T-3 
SOUND TRAP 

21 7 14C 

T-7 
SOUND 
RATIO DEI. 
TRANS 
SECONDARY 
ZERO CENTE7?"- r) 
4.5 14C 

Fig. 8-Top Chassis Video 
and Audio 1-F Adjustments 

'J O 
T-6 

SOUND IF TRANS 
4.5 41C 

L-7 
&lt TRAP 

4 5 MC 

Fig. 9-Bottom Chassis Video 

and Audio I-F Adjustments. 

A. Unmodulated R-F signal into Converter Grid by means 
22K 

2569A 

Fig. 10-VTVM Connections 

of tube shield insulated from 

base. VTVM with filter in lead 

of 22 K ohms and 5000 mmf 

connected to pic. det. load 

resistor, (R-37) 4700 ohms, 

in series with peaking coil (L-6) from Pin 7 of 6AL5. In-

put signal level should be such that output is less than 2 

volts DC. Apply -4.5V battery bias on AGC line. 

FREQUENCY 

1. 25.2 MC 

2. 23.1 MC 

3. 25.9 MC 

4. 24.1 MC 

5. 21.7 MC 

ADJUST 

Converter plate coil on top of 
tuner for maximum dc at picture 
d etector. 

1st picture I-F. coil (T-1) for 
maximum dc at picture detec-
tor. 

2nd picture I-F coil (T-2) for 
maximum dc at picture detec-
tor. 

3rd picture I-F coil (T-3 below 
chassis) for maximum dc at pic-
ture detector. 

3rd picture I-F trap (T-3 in can 
above chassis) for minimum dc 
at picture detector. 

B. I-F Sweep Generator into converter grid by means of 

tube shield insulated from base. 

Connect oscilloscope across R-37 (in place of VTVM). 

Apply -4.5V bias (DC) to AGC line (battery). 

Tuner should be switched to dead channel so as not 

to cause interference. 

T-7 
SOUND RATIO 
DEI. TRANS. 

T- 6 
SOUND I- F 
TRANS. 
4.5 MC. 

FA531C•2769 

PRI. , 
4.5 MC. 

22 K 

5000 
MMF. 

2575 A 

FRONT APRON 

T-3 
3RD PIX I-F 
24.1 MC. 

Fig. 11-Oscilloscope Connections 

23.5 

T-1 
1ST PIX I- F 
23.1 MC. 

T-2 
2ND PIX I- F 
25.9 MC. 

SHIELDED CABLE 

25.25 

23.0 26.2 

SCOPE 

50 % 

21.7 2710 

Fig. 12-Overall Response Curve 

Observe overall I-F response, which should be as shown 

above: A slight touch-up may be required. At no time 

should the trap coil be re-adjusted, nor should it be neces-

sary to turn any of the picture I-F coils more than 1/2 
turn of the slug. The following comments are suggestions 

only: 

ALIGNMENT PROCEDURE (Continued) 

1. The height of the 26.2 MC marker is controlled by the 
25.2 MC (Converter Plate Coil on tuner) and the 
25.9 MC (2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top and 
position of 23.5 MC) marker is controlled for the 
most part by the 24.1 MC third picture I-F coil. 

3. The 23.0 MC marker position is controlled by the 
first picture I-F (23.1 MC coil). However, it is NOT 
advisable to change the setting of the coil, due to 
its effect on sound rejection. Its adjustment should 
be avoided unless believed to be absolutely neces-
sary. 

VIDEO 
With 4.5 MC unmodulated signal from a high impedance 
source, ( 10,000 ohms in series with the generator) into 
plate of the picture detector tube (Pin 7-6AL5) and VTVM 
on picture tube grid, tune 4.5 MC trap (L-7 Top) for 

minimum response. VTVM on 0-10 V AC scale. This ad-
justment can also be made while observing a picture 
from a station. Tune trap for least 4.5 MC beat in picture. 

AUDIO I-F 
1: With signal generator set to 4.5 MC and dc VTVM 

connected to junction of R-13 and C-14, adjust sound 
take-off coil (L-13 Top) and sound I-F transformer 
slugs (T-6 Top & Bottom) for maximum. 

2: With VTVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detector primary (T-7 Bottom) for maximum. 

3: With VTVM connected to junction of R-17, R-20 and 
C-18, adjust ratio detector secondary (T-7 Top) for 
cross over (zero voltage) on lowest scale. 

NOTE - If no signal generator is available, the pro-
cedure above may be followed by tuning in a station 
and using the 4.5 MC beat between picture and sound 
carrier. 

TUNER ALIGNMENT 

A. Sweep generator with balanced 300 ohm output to 
antenna terminals. Marker generator output to an-
tenna terminals. Oscilloscope to "test point" (Figure 13) 
on tuner. Connect 11/2  V bias to AGC line at junction 
of R-34 and C-29 on the receiver. 

R-F 
TEST 
POINT 

Fig. 13-Top Tuner Adjustments 

B. RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust C-201 
slightly favoring the Pix carrier, then adjust C-206 
and C-209 for response as in Figure 14. Picture and 
sound markers at 90% maximum response. 

2. Check response on all channels. If markers are 
below 70% on any channels, readjust C-201, C-206, 
and C-209. Recheck all channels. 

PIX SOUND 

2896 

Fig. 14-Pix & Audio Markers 

C. OSCILLATOR ADJUSTMENT. 
1. Apply -4.5 volts on I-F AGC line at junction of 

R-1 and C-30A. 
2. Connect oscilloscope to output of video detector. 

Place fine tuning in center of range. Check res-
ponse on all channels. Sound marker should be 
in notch and picture marker at 50%. (See Figure 
12). 

3. If markers are off, individual oscillator coil slugs 
will require adjustment. Adjust each channel slug, 
accessible through hole in front of chassis with a 
non-metallic screwdriver to bring sound marker to 
correct position. 

4. To adjust oscillator on UHF position, feed the sweep 
generator with center frequency of 124 MC and 
markers at 121.75 and 126.25 into the input of the 
low pass filter (output of UHF tuner). Adjust oscil-
lator slug in the VHF tuner so that the 121.75 pix 
carrier marker is at 50% and that 126.25 marker 
marker is in the sound notch. If a sweep generator 
is not available, a single frequency generator set 
to 126.25 MC and VTVM may be used. Connect 
VTVM to the pix detector load resistor R-37. Feed 
generator into the low pass filter. Adjust oscillator 
slug in the VHF tuner so that the 126.25 marker 
is in the sound notch of the I-F curve. 

5. If the 6AF4 oscillator tube in the UHF tuner is re-
placed, it may be necessary to adjust the oscillator 
trimmer C-309 on the UHF tuner located underneath 
the chassis. (See Figure 15). Adjust this trimmer 
until the tuner will cover a range of below 470 MC 
to above 890 MC. 

Fig. 15-UHF Tuner Adjustment. 
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Fig. 17-Tuner Schematic Diagram. 

ALIGNMENT PROCEDURE 
RADIO 

The following is required for aligning: 
An All Wave Signal Generator Which Will Provide on Accurately 

Calibrated Signal at the Test Frequencies as Listed. 
Output Indicating Meter, Non-Metallic Screwdriver, Dummy Antennas 

- .1 mf, and 50 mmf. 

FREQUENCY 
SETTING 

455 KC 

455 KC 

455 KC 

1620 KC 

1400 KC 

1400 KC 

L-56 

6 6 I 
7 

eR-210 
106 

1r' 
C-2181 I-1 

RED 

8.(MIXER) 
VISO V 277815 

L-59 

C-214 
120 

Volume Control Maximum all Adjustments. 

Connect Chassis to Ground Post of Signal Generator with a Short 
Heavy Lead. 

Allow Chassis and Signal Generator to "Heat Up" for Several 
Minutes. 

SIGNAL GENERATOR 

CONNECT 
GENERATOR 
OUTPUT TO 

Control Grid 
I- F 6BA6 Pin No. 1 

Control Grid 
613E6 Pin No. 7 

1st Det. 

Control Grid 
6BE6 Pin No. 7  

Control Grid 
R-F 6BA6 Pin No. 1 

Control Grid 
R-F 6BA6 Pin No. 1 

External 
Antenna Terminal 

THROUGH 
DUMMY 
ANTENNA 

.1 mf 

.1 mf 

CONNECT 
GROUND 

TO 

GANG 
CONDENSER 
SETTING 

Chassis 
Base 

Rotor Fully Open 

.1 mf 

.1 mf 

Chassis 
Base 

Chassis 
Base 

Rotor Fully Open 

ADJUST 

2nd I.F. Pri. ( 1) 
and Sec. ( 2) 

1st I.F. Pri. (4) and 
Sec. (3) 

Rotor Fully Open 2nd I.F. Pri. ( 1) 
and Sec. ( 2) 

.1 ref 

Chassis 
Base 

Rotor Fully Open Oscillator C-8 

ADJUST 
FOR 

Maximum 
Output 

Maximum 
Output 

Maximum 
Output 

Maximum 
Output 

Maximum 
Output 

50 mmf 

Chassis 
Base 

Chassis 
Base 

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A  

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

Interstage C-6 
See Note B 

Antenna C-2 
See Note B 

Maximum 
Output 

NOTE A- If the pointer is not at 1400 KC on the dial, reset pointer to the 1400 KC mark on the dial scale. 

NOTE B-Turn the rotor back and forth and adjust the trimmer until the peak of greatest intensity is obtained. 

T- I 
.\--LOOP ANTENNA 

SEC. ADJ 

/ 5T F-F 
C-2 

ANrenwA TRIMMER 
RI. AD 

C-6 
INTERSTAGE ADJ. 

C-8 
OSC. ADJ. 

SEC. ADJO 

T-3 
2 ND I-F 

PR/ ADJ. 

0 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

Use a new S- 10X77 drive cord assembly or a new length of 

cord 48 inches long for the installation. Install the cord as 

shown in the illustration, winding three turns counterclock-

wise around the drive shaft with the turns progressing 

away from the chassis. After completing the installation 

rotate the drive shaft a few turns to take up the slack 

in the cord. 

REPLACEMENT PARTS LIST 
RADIO AND RECORD CHANGER 

Use only genuine factory tested parts to Insure service jobs you can depend on and nu obtain original set performance, 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Ref. Ne. Part No. DESCRIPTION 
Selling 
Price 

CAPACITORS 
CIA 
C-1B 14A213 Gang Condenser Assembly   2.16 
C- 1C  

C-2 17A235 2-24 mmf Trimmer  .22 

C-3 1 
C-3 
C-9 RCP1OW2503M .05 mf 200 V Tubular  .14 
C-10  

C-14 

C-4 1 
C- 13f 

C 
C-6-8} 

C-7 47X612 33 mmf Ceramic  .16 

C-1 1A 
C-11131 

C-12 

RCP1OW2203M .02 mf 200 V Tubular  .12 

Part of Gang Condenser Assembly 

Part of 76X1 Assembly (See Miscellaneous) 

47X471 68 mmf Ceramic  .18 

C-15 RCP1OW4502M .005 mf 400 V Tubular  .12 

C- 16A-1 

C-17 RCP1OW6102M .001 mf 600 V Tubular  .12 

C-18A1 
C-11311!' 45X381 40 mf 
C-18C1 40 mf 

C-19 RC PlOW2104M .1 mf 

C-20 RCP1OW2103M .01 mf 200 V Tubular  

C-21 47X508 500 mmf 530 V Ceramic  

Part of 76X5 Assembly (See Miscellaneous) 

20 n.f 

RESISTORS 

25 V 
153 V Dry Electrolytic 1.34 
200 V 

200 V Tubular  .16 

.12 

.16 

Ohms Watts 

R-1 884101 100 0.5 Carbon  .08 

R-2 B85104 100 K 0.5 Carbon  .06 

R-3 884563 56 K 0.5 Carbon  .08 

R-4 B85470 47 0.5 Carbon  .06 

R-5 885223 22 K 0.5 Carbon  .06 

R-6 B84102 1 K 0.5 Carbon  .08 

R-7 B84331 330 0.5 Carbon  .08 

R-8 B85225 2.2 Meg. 0.5 Carbon  .06 

R-9 Part of 76X1 Assembly (See Miscellaneous) 

R-10 884274 270 K 0.5 Carbon  .08 

R-11 B84153 15 K 0.5 Carbon  .08 

R-12 C85182 1.8 K 1.0 Carbon  .08 

R-13 Volume Control  .74 

R-14 0.5 Carbon  .06 

R-15AL 
R- 1513r 

R-16 

R-17 

R-18 

R-19 

R-20 

36X372 .5 Meg. 

B85106 10 Meg. 

Part of 76X5 Assembly (See Miscellaneous) 

40X310 500 K 

1385473 47 K 

B84271 270 

084821 820 

884103 10 K 

Tone Control.. .48 

0.5 Carbon  .06 

0.5 Carbon  .08 

2.0 Carbon  . 16 

0.5 Carbon  .08 

Ref. No. Part No. DESCRIPTION 
Selling 
Price 

TRANSFORMERS AND COILS 
L-1 9A2289 R. F. Interstage Coil   .48 

L-2 9A2113 Oscillator Coil   .30 

T-1 9A2114 "B" Range Loop Antenna   1.30 

T-2 9A2112 1st I. F. Transformer   .94 

T-3 9A2063 2nd I. F. Transformer   .94 

T-4. 51X134 Output Transformer   1.56 

T-5 53X291 Power Transformer   5.52 

DIAL AND DRIVE ASSEMBLY 

S- 10X77 Drive Cord Assembly   .12 

15X251 Pointer   .10 

25X1616 Dial Bracket   .90 

58X771 Dial Glass   .58 

26X524 Drive Shaft   .52 

28X113 Drive Cord Spring   .02 

7A199 Pilot Light Socket Assembly .1 Radio   .28 
7A103 No. 47 Pilot Light Bulb . ... j Dial   .16 

19X192 "C" Washer (Mtg. Drive Shaft)   .02 

MISCELLANEOUS 

12A513 8" P.M. Speaker   5.88 

13X839-1 Line Cord and Plug Assembly   .52 

10A759 Knobs, (Mali.)   .16 

10A766 Knobs (Blonde)   .14 

4X1162 Escutcheon   .94 

2A431 Bond Switch   .60 

3A426 Tube Socket   .12 

3A458 Tube Socket   .12 

32X403 Tube Shield   .06 

6A307 TV-AC Receptacle   .16 

30X560 Line Cord Clamp   06 

3A305 Phono Socket   .06 

76X1 Capacitor- Resistor Combination   .24 

76X5 Capacitor- Resistor Combination   .40 

7A249 Pilot Light Socket Assembly   .36 
7A32 No. 51 Pilot Light Bulb Cabinet   .10 
7A230 Jewel, Pilot Light, Red .... J Base   .14 

7A250 Phono Light Socket Assembly 1. Phono   .28 
7A244 Phono Light Bulb 10 W. .... f Comp.   .30 

7A251 Dual Pilot Light Socket Assembly   .40 
7A32 No. 51 Pilot Bulb   Radio   .10 
7A248-1 Jewel, Pilot Light, Green   Phono   .18 
7A248-2 Jewel, Pilot Light, Amber   Indicators ... .18 

TYPE V-28A189 RECORD CHANGER PARTS 

See Note Motor Assembly, 60 cycles 
105-125 Volts AC   1 

V-2503B Pickup Arm   1 

P-77V Crystal Cartridge & Needles (Use 60H17) 1 

85-16 Needle, Regular Oise 61H2)   1 

85-18 Needle, Microgroove, Red ( Use 61H13)   1 

NOTE -- Specify part number stamped on motor assembly. 

1.20 

8.50 

.98 

1.50 

£2 - 2612 
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6BA6 6E1E6 6BA6 6AV6 r — B—  1 
per ,, r 1 

6AQ5 

131{A 

ANTENNA 
INPUT 

6BE6 6BA6 6AV6 6AQ5 6X4 

SHIELD 

KNIFE DISCONNECT 
TERMINALS 

24C5 
PHONO 
AUDIO 
INPUT 

TO PHONO 
MOTOR 

POINTER CLAMP 

BRACKET 

DIAL 
STRING 

LSLEEVING 

CONDENSER IN 
FULLY CLOSED 
POSITION 
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SPRING 

DRIVE 
SHAFT 

A2-26 ,3 

TV AC 
RECEPTACLE 

NOTE: 3 TURNS 
OF DIAL STRING 
MUST BE AROUND 
UNDERCUT Of 
DRIVE SHAFT. 

UHF TUNER INFORMATION 

R-201 C.201 C.205 

1."Mr 4 .4°511i-eel/F. " Me' 0 ,Ce. .;:6° 
6 C-207 

- • F 

OUTPUT 

CHOKE 

L 
0 22., 

C.213 
068 MME 

R-204 
100n 

36. 

8AF4 
att. 

C.272 
66 MAT. 

Fi 

205 • 
4701. 

FIL 6iider Jo 

2650 

Fig. 18—UHF Tuner Schematic Diagram. 

Due to the complexity of the UHF tuner, neither servicing 

nor aligning is encouraged in the field because replace-
ment of any component within the R-F circuit may disturb 

the band-pass characteristics of the tuner. However, the 
6AF4 tube or the 1N72 (or 1N82) crystal may be replaced 

in the field if found to be defective. A schematic diagram 
of this tuner is shown only for the purpose of outlining 

the circuit used. 

If the UHF tuner does not operate satisfactorily after the 

tube or crystal replacement, disconnect the tuner and 

return it to the factory for repair. 

T-1 
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BAND SWITCH 
CONTACT 
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DRIVE CORD REPLACEMENT 

STANDARD TUBE SOCKET SYMBOLS 

BP—BEAM FORMING PLATE HT— HEATER TAP 
DP— DIODE PLATE Is — INTERNAL SHIELD 
G—GRID K— CATHODE 
H—HEATER N— NO CONNECTION 

POINTER CLAMP DIAL BACKGROUND 

DIAL STRING 

OF SHAFT / FINE TUNING SHAFT 
RIDES ON TOP 

DRIVE STRING ON 
LARGE PUL....L..E.:„.„> 

TUBE SOCKET VOLTAGES 

2859 

Fig. 19—Drive Cord Stringing. 

T-3 

270 en 

R-17 
15 In 

C-14 laso SWITCH 
.05 MF. 

C.13 
1.02 MF 

SPRING ON BACK 
/OF LARGE PULLEY 

_SPRING ON FRONT 
OF SMALL PULLEY 

'DIAL STRING ON 
SMALL PULLEY 

C 16A 

250 
AMI 

0, 

R.I513 

NEG. 
RISA 
0.5 MEG 

R-I6 
50015n 

804reg. 

.001 MF. 

T-4 
rjetoge• 

X4 
0 

00.50.00 

e 
Étér..0C 

co.f:eren,r 
0,d0 

Socket voltages are shown on the Bottom Socket dia-
gram at the tube socket terminals. All voltages are 
between the socket terminal and chassis ground. Plate, 

screen and cathode voltages were taken with a 1000 
ohm-per-volt meter with a 300 volt scale used for plate 

and screen voltages. Audio grid voltages were read 
with a vacuum tube volt-meter. Conditions of measure-

ment are: 

Line voltage   117 Volts AC 

Signal Input  None 

A Variation of ± 10% is usually permissible. 

e•I`, 

You will note that there are two cords used for the pointer 

drive system on this receiver. Part number 10X88 Drive 

Cord assembly and part number 28X603 Spring are used 

on the tuning shaft and large pulley, while part number 

10X89 Drive Cord and a part number 28X603 Spring are 

used on the small pulley system and the pointer. Install 

the cords as shown in the illustration. After completing 

the installation rotate the fine tuning shaft a few turns 

to take up the slack in the cord. 

o 

C 
o 
e 
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OSCILLOSCOPE WAVEFORM PATTERNS 

REMOVE VHF ANTENNA 
TERMINAL BOARD 

liCkArke" 

REMOVE SPEAKER PLUGS 

RADIO 
SPEAKER LEADS 

VHF ANTENNA 
TERMINAL BOARD 

POWER CORD 
IC 'WEN RADIO 
CHASSIS AND 
r V (NASD'S 

TV SPEAKER 
LEADS 

UHF ANTENNA 
',TERMINAL BOARD 

LIGHT LEADS 

REMOVE JEWEL 
LIGHT SOCKET 
AND BULB 

REMOVE AM RADIO 
LOOP ANTENNA 
LEAD PLUGS 

AM RADIO LOOP 
Ifir ANTENNA 

REMOVE PHONO 
MOTOR PLUG 

REMOVE POWER 
CORE/ PLUG 

PHONE/ MOTOR 
LEADS 

•'POWER CURA 

REMOVE PHONO 
COMPARTMENT 
LIGHT AND SOCKET 

OPEN NIOVKETFAEPE AND 

DISCONNECT 
TERMINALS 

PHONO INPUT LEAD 

NOTE - UHF Antenna Terminal boord used only on UHF-VHF combinolions. 

ION TRAP MAGNET ADJUSTMENT— I he ion trap magnet should 
be positioned close to the base of the tube with the magnet 
of the ion trap on the side where the electron gun is 
nearest the glass neck of the picture tube. From this position 
adjust the magnet by moving it back and forth and at the 
same time rotating it slightly around the neck of the pic-
ture tube until the brightest raster is obtained on the 
picture screen. Reduce the brightness control setting until 
the raster is slightly above average brilliance. Readjust the 
ion trap magnet for maximum raster brilliance and best 
focus. MAXIMUM RASTER BRILLIANCE AND BEST FOCUS 
OCCUR AT THE SAME POINT. Do not sacrifice brilliance 
for best focus. The ion trap magnet adjustment is a very 
critical one especially with the electrostatic type zero focus 
picture tube. Consequently, great care should be taken 
to make sure that the ion trap magnet is correctly adjusted. 

DEFLECTION YOKE ADJUSTMENT — If the lines of the raster 
are not horizontal or squared with the picture mask, rotate 
the deflection yoke until this condition is obtained. Tighten 
the yoke adjustment wing screw. 

CENTERING ADJUSTMENT If horizontal or vertical centering 
is required, adjust each ring in the centering device until 
proper centering is obtained. If a clamp type centering de-
vice is used, rotate the device to the left or right and turn 
the knob located at the top of the device until the picture 
is centered correctly. 

PICTURE ADJUSTMENT — For further adjustments, obtain a 
test pattern on the receiver. Turn on receiver and follow 
tuning procedure on page 4. When a test pattern is ob-
tained it may be necessary to slightly re-adjust the 
fine tuning control for clearest picture 

The waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram 
which identifies each test point. 
The voltages shown on each waveform are the approxi-
mate peak to peak amplitudes. The frequencies shown in-

No. 1-6AL5 Pix Det. Plate 
3.5V P-P 60 C.P.S. 

No. 4-68E6 Sync Sep. 
Grid No. 1 .2V P-P 60 C.P.S. 

No. 2 12AT7 Plato 
35V P-P 60 C.P.S. 
No. 2-6AH6 Grid 
8V P-P 60 C.P.S. 

No. 3—Pix Tube Grid 
20-100V P-P 60 C.P.S. 

No. 5-68E6 Sync Sep. Plate 
20V P-P 60 C.P.S. 

liFfflue>eft 

No. 6-12AT7 Phase Splitter Cathode 
18V P-P 60 C.P.S. 

dicates the repetition rate of the waveform, not the sweep 
rate of the oscilloscope. If the waveforms are observed 
on the oscilloscope with a poor high frequency response, 
the corners of the pulses will tend to be more rounded 
than those shown below and the amplitudes of any high 
frequency pulse will tend to be less. 

, 

No. 7-12AT7 Phase Splitter Plate 
45V P-P 60 C.P.S. 

No. 8-6SN7-GTA—Vert. Osc. Plate 
125V P-P 60 C.P.S. 

No. 14-65N7—Hor. Osc. Plate 
50V P-P 15,750 C.P.S. 

No. 9-6SN7-GTA Vert. Osc. Grid 
170V P-P 60 C.P.S. 

No. 13-6AL5 Phase Det. 
18V P-P 15,750 C.P.S. 

No. 15-65N7 Hor. Osc. Grid 
48V P-P 15,750 C.P.S. 

No. 10-6SN7-GTA Vert. Output Grid 
150V P-P 60 C.P.S. 

No. 11—Vert. Def. Coil 
100V P-P 60 C.P.S. 

No. 16-6SN7 Hor. Osc. Plate 
135V P-P 15,750 C.P.S. 

No. 17-68Q6 Grid 
120V P-P 15,750 C.P.S. 

sWil1l11B/11111KVAi 
No. 6-12AT7 Phase Splitter Cathode 

18V P-P 15,750 C.P.S. 

No. 12-6AU6 A.G.C. 
450V P-P 15,750 C.P.S. 

No. 18-6AX4—GT Damper Plate 
120V P-P 15,750 C.P.S. 

© John F. Rider MODELS WG-3180A, WG-3190A 



MODELS  WG-3180A, WG-3190A 

VHF TUNER ASSEMBLY PARTS LIST 

Ref. No. Port No. Ohms 

R-201 

R-202 

R-203 

R-204 

R-205 

R-206 

R.2071> 
R 209 
R.210 

R 208 

12A-004 

12A-039 

12A-094 

12A-166 

12A-167 

12A-183 

15 K 

47 K 

100 K 

100 K 

160 K 

1500 

12A-040 10 K 

12A-041 220 K 

RESISTORS 

Tolerance 

±- 10% 

±20% 

±- 10% 

±5% 

±5% 

± 10% 

CAPACITORS 

lof. No. Part No. Capacity 

C-201 

C-202 

C-203 

C-2041 
C-212 f 

C-2051 
C-2071 

C-2061 
C-2091 

C-208 

C-210 

31B-207 3-9 mmf 

CD8C3R6C 3.6 mmf 

CD8C1R5M 1.5 mmf 

Watts 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

-±10% 0.5 

±20% 0.5 

Tolerance 

Trimmer 

±.25 mmf 

±20% 

CD8X102Z 1000 mmf 

CD8Q470K 47 mmf ± 10% 

318-206 0.5-3 mmf Trimmers 

CD8U050C 5 mmf 

CDIOC1OOK 10 mmf 

±5% 

± 10% 

C-211 Part of Fine Tuning Assembly 

C-213 CD8C6R8C 6.8 mmf ±.25 mmf 

C-214 13D-055 120 mmf ±10% 

C-2151 
C-2161 
C-2171 
C-2181 

13D-153 800 mmf Minimum 

C-219 13D-196 800 mmf Minimum 

COILS AND CHOKES 

Ref. No. Part No. Description Channel and 
Code No. 

A9A2297-2 Antenna Coil 2-Q  

A9A2297-3 Antenna Coil 3-Q  

A9A2297-4 Antenna Coil 4 Q  

A9A2297-5 Antenna Coil 5-Q  

A9A2297-6 Antenna Coil 6-Q  

A9A2297-7 Antenna Coil 7-Q  

A9A2297-8 Antenna Coil 8-Q  

A9A2297-9 Antenna Coil 9-Q  

A9A2297-10 Antenna Coil 10-Q  

A9A2297-11 AntennarCoil 1I-Q  

A9A2297-I 2 Antenna Coil I2-Q  

A9A2297 13 Antenna Coil 13-Q   

COILS AND CHOKES (Continued) 

Ref. No. Part No. Description Channel 
& Code No. 

A9A2297-91 Antenna Coil UHF Position  

A9A2298-2 Oscillator Coil 2-Q  

A9A2298-3 Oscillator Coil 3-Q  

A9A2298-4 Oscillator Coil 4-Q  

A9A2298-5 Oscillator Coil 5-Q  

A9A2298-6 Oscillator Coil 6-Q  

A9A2298-7 Oscillator Coil 7-Q  

A9A2298-8 Oscillator Coil 8-Q  

A9A2298-9 Oscillator Coil 9-Q  

A9A2298-10 Oscillator Coil 10-Q  

A9A2298-11 Oscillator Coil 11-Q  

A9A2298-12 Oscillator Coil 12-Q  

A9A2298-13 Oscillator Coil 13-Q  

A9A2298-91 Oscillator Coil UHF Position   

L-52 31B-296 Choke, Cathode   

L-53 34A-546 Choke, R-F Filament   

L-57 34A-575 Choke, Oscillator Filament   

L-58 31B-295 Choke, Mixer Plate   

L-59 31A-078 Converter Plate Coil   

L-60 318-230 Choke, Coil   

MISCELLANEOUS MECHANICAL PARTS 

Ref. No. Part No. 

M-107 31B-012 

Description 

Bracket, Sharp Tuning Rotor Retaining 

M-108 31B-048 Spring, Detent Plate Grounding   

M-109 16S-006 Shield, Tube (6J6)   

M-110 16S-004 Shield, Tube (68Q7)   

M-112 31A-010 Spring, Slug Retaining 
(Oscillator Coil) 

M-113 110-022 Washer, Fibre Spacer 
(1/4" ID by 1/2" OD)   

Nut, Locking Spring (for trimmers)  

Screw, Trimmer   

M-114 10E-401 

M-115 9A-410-7 

M-116 9A-629-3 Screw, Bracket Mounting   
(6/32" by 1/4 ")   

M-117 318-029 • Osc. Slug Trimmer   

M-121 31B-016 Roller, Detent ( 3i3" dia., 3/32" dia. 
bearing)   

M-122 31B-005 Spring, Detent (2-5/16" long)   

M-123 318-278 Contact Plate and Bracket Assembly 

M-124 31B-008 Spring, Sharp Tuning Rotor Contact 
(Flat Bronze 1-7/16" by 1/2 ")   

M-125 318 030 Spring, Front and Rear Turret Shaft 
(Wire 2-3/4" long, 3/64" dia.)  

M-126 31B-103 Shield, Bottom Cover   

3IB-655 3 Fine Tuning Shaft (Sharp Tuning) 
used with 25A1104   

TELEVISION PARTS LIST 
21" METAL RECTANGULAR PIX TUBE 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
NOTICE There is a model number label on the chassis. This label identifies the receiver as 
to chassis and issue letter. When ordering parts or writing, give complete model number. 

Ref. No. Part Ne. Description 
Selling 
Price 

C-1 1 
C-3 
C-4 
C-5 
C-18 
C-32 
C-35 
C-42 
C-43 
C-44 
C-45 
C-50 
C-55 
C-58 
C-74 
C-2A 
C-2B 
C-30A 
C-30 8 
C-6 

C-7 
C-8 
C-9 
C-10 
C- I11 
C-12 
C-13 
C-15 
C-17 
C- I41 
C-66 r 
C-161 
C-41 f 
C-191 
C-721 
C-20 
C-211 
C-621 
C-22 
C-24 
C-56 
C-81 
C-23 
C-52 
C-57 
C-251 
C-36 
C-51 
C-73 
C-79 
C-26 
C-271 
C-27 B 
C-27C 
C-28 

C-29} 
C-31 
C-61 
C-33 
C-34 
C-37 
C-38 
C-77 
C-80 
C-85 
C-39 
C-401 
C-681 
C-461 
C-821 
C-47A1 
C-47 81 

CAPACITORS 

80XI 1000 mmf Ceramic  . 12 

80X3 1000 mmf Dual Ceramic   . 18 

47X603 47 mmf 500 V Ceramic  . 12 
Part of T-3 
47X562 5 mmf 500 V Ceramic  .48 
47X584 1.5 mmf Composition   .06 
Part of L-13 

Part of T-6 

47X507 5000 mmf Ceramic  . 18 

47X604 100 mmf 500 V Ceramic  . 12 

Part of T-7 

45X378 5 mf 25W.V. 

47X525 470 mmf 500 V. 

RCP10M2473M .047 mf 200 V 

Dry Electrolytic 

Molded Mica  

Tubular  

.58 

.16 

.18 

RCP10M4472M .0047 mf 400 V Tubular  . 16 

RCPIOM4103M .01 mf 400 V Tubular  . 16 

RCP10M4473M .047 mf 400 V Tubular  . 18 

Part of 76X5 (See Miscellaneous) 
40 mf 50 V 

45X392 10 mf 400 V 
20 mf 400 V 

RCP10M6472M .0047 mf 600 V 

RCP10M2224M .22 mf 

45X361 4 mf 
47X568 360 mmf 
RCPIOM2104M .1 mf 

Dry Electrolytic 1.50 

Tubular  .16 

200 V Tubular  .28 

100 W.V. 
500 V 
200 V 

Dry Electrolytic 
Molded Mica  
Tubular  

RCP10M4104M .1 mf . 400 V Tubular 

.60 

.12 

.18 

.22 

RCPIOM6153M .015 mf 600 V Tubular  .18 

RCP10M6473M .047 mf 600 V Tubular  .22 

47X6I 5 .01 mf Ceramic  .26 

45X391 
80 mf 400 V 
100 mf 50 V 

Dry Electrolytic 2.22 

Ref. No. Port No. Description 
Selling 
Price 

C-481 
C-71 f 
C-49A1 
C-49 B 
C-53A1 
C-53B 
C-53C1 
C-541. 
C-601 
C-59 
C-63 
C-64 
C-65 
C-671 
C-701 
C-69 
C-75 
C-76 
C-78 

CAPACITORS-Continued 

45X393 30 mf 400 V 

45X390 
80 mf 
60 mf 

400 V 
400 V 

Part of 76X7 (See Miscellaneous) 

47X543 4700 mmf 

RCM20A271K 270 mmf 
RCM2013431K 430 mmf 
47X570 330 mmf 
RCM20A201K 200 mmf 

RCP10M6104M . 1 mf 

RCPIOM6103M .01 mf 
47X560 500 mmf 
47X598 56 mmf 
RCPIOM4154M . 15 mf 

Dry Electrolytic 1.06 

Dry Electrolytic 2.68 

500 V Molded Mica.. 

500 V 
500 V 
500 V 
500 V 

600 V Tubular  

600 V Tubular 
20 K.V. Ceramic 
1500 V Ceramic  
400 V Tubular  

RESISTORS 

.52 

Molded Mica.. . 16 
Molded Mica.. . 18 
Molded Mica.. . 14 
Molded Mica .. . 16 

.30 

.18 
  1.20 

.20 

.24 

Ohms Watts 
R-1 883822 8.2 K 0.5 Carbon  . 10 
R-21 
R-51 
R-3 I 
R-6 
R-12 B85102 1 K 0.5 Carbon  .06 

R-16 
R-30  

R-41 883223 22 K .10 
R-71 
R-8 B84181 180 .08 

R-9  R-421 B84152 1.5 K .08 

1 R-10 Part of L-5 

R-111 B84101 100 0.5 Carbon  .08 
R-4-4,1 
R-13 884563 56 K 0.5 Carbon  .08 

R-14 
R-41 B84333 33 K 0.5 Carbon  .08 

R-80 
R-15 
R-24 884104 100 K 0.5 Carbon  .08 
R-36 
R-74 
R-17 B84271 270 0.5 Carbon  .08 

R-1131 
R-19 B84223 22 K 0.5 Carbon  .08 

R-R-8260}1 

R-21 B84683 68 K 
R-65  

R-221 78X12 1.5 K Contrast and 
R-71 f 1.0 meg. Volume Control 1.62 
R-23 885106 10.0 meg 0.5 Carbon  .06 
R-25 40X333 500 K Brightness Control .52 

R-26A1 
R-26B f 
R-271 B85473 47 K n.5 Carbon  .06 
R-53 f 
R-28 C84331 330 1.0 Carbon  .10 
R-29 D84102 1 K 2.0 Carbon  .16 

R-311 
885151 150 0.5 Carbon  .06 

R-321 
R-33 B84275 2.7 meg. 0.5 Carbon  .08 

R-34  of 1 B84474 470 K 0.5 Carbon  .08 
R-lo 
R-35 B83334 330 K 0.5 Carbon  .10 
R-37 B83472 4.7 K 0.5 Carbon  .10 

R-38 1 
R-63 }. 884473 47 K 0.5 Carbon  .08 

R-1031 

B83470 47 0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

.10 

0.5 Carbon  .08 

Part of 76X5 (See Miscellaneous) 
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Ref. No. Part No. Description 
Selling 
Pric 

R-39 
R-40 
R-431 
R-50 J 
R-46 
R-47 
R-49 
R-51 
R-521 
R-84 J 
R-54 
R-55 
R-56 
R-57 
R-58 
R-59 
R-60 
R-61 
R-62 
R-641 
R-92 f 
R-66 

R-67 
R-70 
R-96 
R-68A1 
R-688 }› 
R-68C 
R-69 
R-72 
R-73 
R-751 
R-83 
R-76 
R-771. 
R-78 
R-79 
R-81 
R-821 
R-90f 
R-85 
R-871 
R-93 f 
R-88 
R-89 
R-91 
R-94 
R-95 
R-97 
R-98 1 
R-107 J 
R-99 
R-101 
R-102 
R-104 
R-10.5 . 
R-106 
R-108 
R-109 
R-110 
R-111 

RESISTORS-Continued 

Ohms Watts 

40X363 7.5 meg. Sync Stability Control .48 
Part of L-9 

684105 1.0 meg. 0.5 Carbon  .12 

Part of L-10 
C83472 4.7 K 
40X368 4 K 
40X334 1.5 meg. 

885104 100 K 

1.0 Carbon  
Vertical Linearity Control 

Vertical Hold Control 

0.5 Carbon 

40X364 Height Control 
B84222 0.5 Carbon  
B85274 0.5 Carbon  
43X273 10.0 Wirewound 
43X275 15.0 Wirewound 
43X272 5.0 Wirewound 
C84562 1.0 Carbon  
684274 0.5 Carbon  
884155 0.5 Carbon  

884103 10 K 0.5 Carbon  

2.5 meg. 
2.2 K 
270 K 
330 
1.5 K 
10 K 
5.6 K 
270 K 
1.5 meg. 

B84824 820 K 

B83222 2.2 K 

0.5 Carbon  

.12 

.42 

.52 

.06 

.42 

.08 

.06 

.48 

.58 

.50 

.10 

.08 

.08 

.08 

.08 

0.5 Carbon  . 10 

Part of 76X7 (See Miscellaneous) 

B84332 3.3 K 0.5 Carbon  .08 
40X334 1.5 meg. Tone Control  .52 
B85475 4.7 meg. 0.5 Carbon  .06 

B85474 470 K 0.5 Carbon  .06 

B84273 27 K 0.5 Carbon  .08 

C84682 6.8 K 0.5 Carbon  . 10 

C83562 5.6 K 1.0 Carbon  .12 
683224 220 K 0.5 Carbon  . 10 

B84185 1.8 meg. 0.5 Carbon  .08 

B84821 820 0.5 Carbon  .08 

684225 2.2 meg. 0.5 Carbon  .08 

B84184 180 K 0.5 Carbon  .08 
40X331 150 K Horizontal Drive Control .44 
C84102 1 K 1.0 Carbon  . 10 
40X361 50 K Horizontal Hold Contrai .52 
D84682 6.8 K 2.0 Carbon  .16 
B83154 150 K 0.5 Carbon  .10 

B84561 560 0.5 Carbon  .08 

B84562 
D84101 
43X276 
43X239 
C85105 
685102 
40X364 
D85104 
43X279 
D84123 

5.6 K 
100 
12 K 
5.1 
1.0 meg. 
1 K 
2.5 meg. 
100 K 
8 K 
12 K 

0.5 Carbon  
2.0 Carbon  
5.0 Wirewound 
0.5 Wirewound  
1.0 Carbon  
0.5 Carbon  

A.G.C. Control 
2.0 Carbon  
5.0 Wirewound  
2.0 Carbon  

MISCELLANEOUS 

.08 

.16 

.62 

.24 

.08 

.06 

.42 

.12 

.48 

.16 

76X5 Multiple Resistor Capacitor Assembly   .40 
2A426 Centering Device   .70 
76X7 Multiple Resistor Capacitor As!embly  .54 
9A2274 Deflection Yoke Assembly   7.12 
2A407 Ion Trap Magnet   .50 
4A408 Antenna Terminal Strip   .24 
3A427 Tube Socket Miniature   .16 
3A458 Tube Socket 6CB6-6AU6-6A15   . 12 
3A463 Tube Socket, 12AT7   .24 
3A464 Tube Socket 68Q6-65N7   .10 
3A445 Tube Socket, 6AX4   .16 
3A466 Tube Socket, 1B3   .36 
3A470 Tube Socket, Octal   .10 
13X817 Pix Tube Socket .... ......  58 

REPLACEMENT PARTS LIST-Continued 
21" METAL RECTANGULAR PIX TUBE 

Selling 
Ref. No Port No. Description Price 

MISCELLANEOUS-Continued 
32X403 Tube Shield (3A458 Socket)   .06 
32X405 Tube Shield ( 3A463 Socket)   .12 
S-6A1 Anode Connector & Lead Assembly   .30 
25X1828 Bracket, Pix Tube Rear Mtg.   1.14 
8X227 Collar Pix Tube Rear Mtg.   .34 
S-34X19 Tube Cover and Power Cord Assembly   1.36 
6X73 Rubber Grommet (6BQ6 Plate Lead) .......04 
25X1815 Bracket, Tube Front Support (R.H.)   .64 
25X1816 Bracket, Tube Front Support (L.H)   .64 
16X146 Fuse Holder   .16 
16X147-3 Fuse 4, 10 Amp. 125-250 V   .22 
S- 14X72 Cabinet Bock Assembly   2.70 
S-25X85 Tube Mtg. Strap Assembly   .52 
7A247 Pilot Light Socket Assembly (Channel Selector)   . 16 
7A32 Pilot Light Bulb   .10 
4X1157 Pix Tube Mtg. Ring   3.58 
20X1772 Compression Ring ( For Fine Tuning Knob) .. doz  .22 
2110-15 Caster, Rubber Wheel   .46 

17X174 Pix Crystal  1 Models   6.48 
4X1220-16 Pix Mask  f 3180-3190   3.20 
S- 4X28-1 Escutcheon Control ( Panel Assembly)   2.10 
10A820-1 Knob (Maroon) ( Fine Tuning) .... Model .....90 
10A821-1 Knob ( " ) (Contrast)   3180   .70 
10A822-1 Knob ( ) (Channel Selector) .  .64 
10A799 Knob ( " ) (Volume)   .88 
S-4X28 2 Escutcheon Control ( Panel Assembly)   2.10 
10A820-2 Knob ( Beige) ( Fine Tuning)   Model .....34 
10A821-3 Knob ( Beige) ( Contrast)   3190 .....48 
10A822-3 Knob ( Beige) (Channel Selector) .76 
10A812-4 Knob ( Beige) (Volume)   .76 
25A1105 UHF Tuner R.F. (Mallory)   
25A1104 VHF Tuner R.F. ( Standard Coil)   
26X528 Shaft & Pulley Assembly   .64 
S-37X4 Shaft Coupling Assembly   .48 
S-37X3 SW;;j1 CUVel Asseïably   40 

2A430 Switch Assembly (VHF-UHF)   1.74 
11X163 Switch Assembly Cover   .06 
25X1887 Dial Bracket   .34 
19X108 Flat Washer  doz. .06 
10X88 UHF Tuner Drive Cord Assembly   .18 
10X89 Dial Drive Cord Assembly   .22 
28X603 Drive Cord Tension Springs   .04 
58X768 Dial Glass   .34 
15X277 Pointer   .18 
52X92 Filter, Low Pass   2.92 
28X564 Spring Clips   .10 
28X604 Spring Washer  doz. .22 
7A246 Pilot Light Socket Assembly ( UHF Dial)   .16 
4X1210-1 Escutcheon Plate   1.86 

L-11-2 

1.-3J 
L-41 
L-8 J 
L-5 
L-6 
L-7 
1-9 
L-10 
L-11 
1-121 
1-17f 
L-13 
L-14 
L-15 
L-16 
L-18 
T-11 
T-2 
T-3 
T-4 
T-5 
T-6 
T-7 
T-8 
T-9 
T-10 

TRANSFORMERS AND COILS 

9A2033 R.F.Heater Choke   .12 

9A1979 Peaking Coil (36 uh)   .30 

36A10 Peaking Coil (60 uh)   .24 
36All Peaking Coil (500 uh)   .28 
9A2074 4.5 MC Trap   .36 
36A16 Peaking Coil (80 uh)   .28 
36Al2 Feaking Coil ( 160 uh)   .24 
36A2 Peaking Coil ( 190 uh)   .30 

Port of Deflection Coils 

9A2168 Sound Take Off Coil   .66 
9A2096 Horizontal Frequency Control   .66 
9A2183 Width Control   .96 
9A2262 Horizontal Linearity Control  .46 
52X91 Filter Choke   2.22 

9A2230 1st and 2nd P.I.F. Transformer   .44 

9A2226 3rd P.I.F. Transformer   1.06 
54X8 Vertical Osc. Transformer   1.42 
51X156 Vertical Output Transformer   3.04 
9A2170 Sound I.F. Transformer   .94 
9A2269 Sound Ratio Det. Transformer   1.66 
51X150 Audio Output Transformer   1.64 
53X330 Horizontal Output Transformer   7.20 
53X333 Power Tra.rufauner 16 56  

Channel 
Number 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

Channel 
Frequency 

Mc 

54-60 

60-66 

66-72 

76-82 

82-88 

174-180 

180-186 

186-192 

192-198 

198-204 

204-210 

210-216 

470-476 

476-482 

482-488 

488-494 

494-500 

500-506 

506-512 

512-518 

518-524 

524-530 

530-536 

536-542 

542-548 

548-554 

554-560 

560-566 

566-572 

572-578 

578-584 

584-590 

590-596 

596-602 

602-608 

608-614 

614-620 

620-626 

626-632 

632-638 

638-644 

Picture 
Carrier 

Frequency 
Mc 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

471.25 

477.25 

483.25 

489.25 

495.25 

501.25 

507.25 

513.25 

519.25 

525.25 

531.25 

537.25 

543.25 

549.25 

555.25 

561.25 

567.25 

573.25 

579.25 

585.25 

591.25 

597.25 

603.25 

609.25 

615.25 

621.25 

627.25 

633.25 

639.25 

RADIO FREQUENCY RANGES 

Sound 
Carrier 

Frequency 
Mc 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

475.75 

481.75 

487.75 

493.75 

499.75 

505.75 

511.75 

517.75 

523.75 

529.75 

535.75 

541.75 

547.75 

553.75 

559.75 

565.75 

571.75 

577.75 

583.75 

589.75 

595.75 

601.75 

607.75 

613.75 

619.75 

625.75 

631.75 

637.75 

643.75 

Channel 
Number 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

Channel 
Frequency 

Mc 

644-650 

650-656 

656-662 

662-668 

668-674 

674-680 

680-686 

686-692 

692-698 

698-704 

704-710 

710-716 

716-722 

722-728 

728-734 

734-740 

740-746 

746-752 

752-758 

758-764 

764-770 

770-776 

776-782 

782-788 

788-794 

794-800 

800-806 

806-812 

812-818 

818-824 

824-830 

830-836 

836-842 

842-848 

848-854 

854-860 

860-866 

866-872 

872-878 

878-884 

884-890 

Picture 
Carrier 

Frequency 
Mc 

645.25 

651.25 

657.25 

663.25 

669.25 

675.25 

681.25 

687.25 

693.25 

699.25 

705.25 

711.25 

717.25 

723.25 

729.25 

735.25 

741.25 

747.25 

753.25 

759.25 

765.25 

771.25 

777.25 

783.25 

789.25 

795.25 

801.25 

807.25 

813.25 

819.25 

825.25 

831.25 

837.25 

843.25 

849.25 

855.25 

861.25 

867.25 

873.25 

879.25 

885.25 

Sound 
Carrier 

Frequency 
Mc 

649.75 

655.75 

661.75 

667.75 

673.75 

679.75 

685.75 

691.75 

697.75 

703.75 

709.75 

715.75 

721.75 

727.75 

733.75 

739.75 

745.75 

751.75 

757.73 

763.75 

769.75 

775.75 

781.75 

787.75 

793.75 

799.75 

805.75 

811.75 

817.75 

823.75 

829.75 

835.75 

841.75 

847.75 

853.75 

859.75 

865.75 

871.75 

877.75 

883.75 

889.75 3
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MODELS WG-3180A, WG-3190A 

21" UHF-VHF TELEVISION RECEIVER 

0.1 __ 

E --0 6.3e 

LINE 4, 
PAL LIGHT 

1.110 0166 ,1, 

inn IN 72 
011 

1N82 L-102 
CRYSTAL 

C 3011 
3.10 C•300 

11-304 
C • 01 C-303 12 11 
1.0 0.23 MI6 

0.0-1.3 is 
C-3021 1 .0, c-34104 C-307 

UHF TUNER 

--- TURRET swims st rrmo 
B Q 7 SELECTS COILS 

I OR CHANNEL DESIRED. 

6 BZ 7 
IR-F AMP c.202 

1 L-52 
• 
s 

'11 1 1 

r-

COO 
3 

-ic,a, 601 

C.2 15 

wetrE 

A G C. 

1C.207 4 

VHF TUNER 

6.207 
10 0 

11, 

TEST 
pr 
26 
220 11 

1.104 
02 MI. 

C-311 

L-103 
0.34 MIL 

-313 VAC 

V-I 
8 J 6 i 6C86 

MIXER It OSC. 1ST PIS I-F 

L s 
L-58 L-59 '-' 7 

ALL RESISTANCE VALUES IN OHMS. 

ALL CAPACITANCE VALUES LESS 
THAN 1.0 IN PO. AND ABOVE 1.0 
IN MMF., UNLESS OTHERWISE NOTED. 

COIL RESISTANCE VALUES LESS 
THAN 1.0 OHM ARE NOT SHOWN. 

IN reReocx 

T-10 
POWER TRANS. 

Firkr, •- 6 J VAC 

I NO x 

IRA r 
L-18 

0300V 

R-56 FILTER. 
21016 CIi0KE 
1 

, ‹,2 R-109 
rua> 100K 

V-20 V-22 
5U4-G 

L. V. RECT. 

RED 

(MIXER1.150 V 

R-631 
47 K 

WAVEFORM.. 

RSOV 0150 V e R-61 
270 Il 

e  

T`:>§ 

R-39 
7.5 MEG. 

•.59 SYNC. STABILITY 

e 

T-1 
/ST PIX 
I-F COIL 

7.1'MC 

L 

•6.3VAC g 
0 

,V-2 T-2 
6 CB 6 2 "  ele 6 CB 6 

END PIS I-F I-F COIL RD PIS I-F 

15.9 MC 
L 

6C06 L-2 

WA VEFORM .7 
V-7 
6 B E 6 

SYNC. SEPARATOR 

WAVEFORM.5 

" 
R-62 ,...,oIR-65e R-66e 
1.5 MEG. 68K 8206 

• 150 V 

R-67 
2.2 K 

WAVEFORM 06 

L-4 
36 MUM 

R-32 R- I08 
150 

7WRESNOL 0 
CORER° 

v-4A L-5 
• R.9 , I6S ADLE 5T. 

1.5 K r P, 

70 8AVII DIODES 

 MM  
R-69 
3.31( 

V- IS 
6AL 5 
PHASE 
DE T. 

R- 24e R-74 
100 K 10016 

R-73 e R-15 
4.7 MEG.le 470K 

R36 
100K 

V-I0 V- II V-I2 V-1.3 
6AU6 6AU6 8A L 5 6AV6 

1ST AUDIO I-p• 2ND SOUND I-F RATIO DE r 1ST AUDIO AMP. 

R- II 

.1 SOUND 
TAKE-OFF 

S COIL R-12 
IR 

JTRD-3 WAYEFORM 
PIS IF COIL .1 r-Frui-1 

I 22 K 

1 
1 

R-37 
4.7 Il 

MM. lI 
R-38 
47K 

T-6 
SOUND 

`» 111-13 
56K- 7 

V-5 A 
12 AT 7 
VIDEO 
AMP , 

T-7 
SOUND RATIO 
DEr TRANS. 

.150 V 

  WAVE FORM #2 

R-60 
5.6K 

LI-9 R 40 I 

80 RUA 1.56 
1 

R-42 
1,5 K 

R-4I R-43 
3316 1 MEG.-1-

V-P 
6 AU 6 

A.O.C. 

R-17 
270 

O 

R-20 
68K 

R-44 6-14/1Wi  
100 0.84 

100 Pt 

1.5 K 
CONTRAST 
CONTROL 

10 

R-27 '11eLl¡; 
47K 

.5 
R- 7I R- 3 
I MEG. 10 MEG. 

••• VOLUME' 

V-I4 
6 AQ5 

AUDIO OUTPUT 

1 

I , 
R-26A R-2613 " 3 
470 K 470K N 

L- II 
/90 MUS, 

R-25 500K 
w•VEFORAIRÉ BRIGHTNESS 

WAVEFORM.» 

CONTROL 

V-411 
GALS 

D.C. RESTORER 

R-50 
1 MEG. 

AVEFORMI''11 

R- 9I I K VERT 1 : Ill 5:7-083K VE;I: R,49 s 

T-4 I- - - ' 

I  _.1..• An' RA 2 

w 

I. mEG 415,0„, 

8 6 

R-28.:2-"EG. VER T. 

MEG.n os c.: fr,fri-,E,1,91,2ro.,Coll. ,--1 -:;;er. 41 .-,»......GTA  
6 SN 7 VERT OUTPUT 

,., -,9. , 2.2 
'4'1; ‘'ZIA: R-93 

ro:rs R-9)A2EG. 
Ó 10K R-07 

11-98 

560 i.›. 

OU TPUTTRAN S . 

• MM - MM 0 esov 

982 

• 
820  0-1 560 

.....r 2 9300V c,x, ruvrroftmol• 1.8 

MEG. R-51 VERT 47.7iR-87 

9-86i MN 

6810" - ..  N.V. TRANS.  
?.,:,`-=-! R2-.554 MEG R-951,-eg...:.23001'NORITZ.- 09 UrPur ii 

HORIZ. 

L-14 MO MW  

5.6K 

1.28: K'S'e  
.1..„0"gelei-

A.--

.......,-.7-, . F.-, ...f... 
2f s coNRETReorc • it,b. 

éms i 5.1 

il I BVR. 3. :4G T 
I N. V RECT 

z z 

AvcroR Rnt R-103 ,- --,t-  rAVVORM#1..1,. F.12.. 150K 47K 

t:Jo »InFORM.17 3 N1 i"I 
n .. 

.... 
R-76 R-77 
27K 6.86 3316 

PRODUCTION CHANGES 

There are two different ratio detector transformers (T-7) used in these receivers, Part 
Numbers 9A2269 and 9A2295. The T-7 circuit shown in this schematic diagram covers 
the 9A2269 ratio detector. Receivers using the 9A2295 ratio detector can be identified 
by the following changes: 

C-18 becomes 47X570 330 mmf molded mica condenser 

eg-
R-96 11 R-102 e C,2 R-97 e R-99 . R-100 
2.2 K 15011 5 61l 470K,  Riggl 

-  126 o 

V-I6 R-94 V-17 

NORIZ. HOLD HOP/S. OUTPUT."'" 
6 SN 7-GTA 50 K 6 BQ -GT 
NORIZ. OSC.  

R-15 becomes B84333 33K ohms 0.5 W carbon resistor 

R-181 
R- 19f become B83103 10K ohm 0.5 W carbon resistors 

In addition, the 9A2295 ratio detector has terminals with numerical identification 
(1, 2, 3 etc.) whereas the 9A2269 ratio detector has terminals with alphabetical identi-
fication (A, B, C etc.) 

ra-GT 
DAMPER 

o L -85 
0.1 

T-8 
AUDIO OUTPUT 

TRANS. 

R-29 

.750 V 

MM 
R- I05 
I MEG 

X R-I06 I L- 17 
IHORIZ. 
IDEFL EC-
ITION 

WIDTH WAVEFORM 
CONTROL oom 

L-16 _ 
O  NORIL LIAI - 

CONTROL tAOT  

MS39-2855 
SPECIAL 

•soov 

G
H
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ELECTRICAL SPECIFICATIONS 

Power Supply  117 Volts AC 
60 Cycles Only 

Power Consumption  210 Watts 

Power Output 2  4 Watts (Max.) 
1.8 Watts (10% Distortion) 

Tuning Range  VHF—Channels 2 thru 13 

Intermediate Freq. (Tel.)  Picture-26.20 MC 
Sound-21.70 MC 

Tel. Antenna Input Imp. .....300 Ohms Balanced 

Intercarrier Sound System  4.5 MC 

Loud Speaker  See Parts List 

Voice Coil Impedance 3  2 Ohms 400 Cycles 

TUBE COMPLEMENT 
Symbol TVS,* 

Tuner 6J6 
*Tuner 6BQ7 

V-1  6CB6 
V-2  6CB6 

V-3  6CB6 

V-4 A & B 6AL5 
V-5 A & B 12AT7 

V-6  12BY7 

V-7  6C56 

V-8  65N7-GTA 

V-9  6AU6 

V-10 6AU6 

V-11 6AU6 

V-12 6AL5 

V-13 6AV6 

V-14 6AQ5 

V-15  6AL5 

V-16 6SN7-GTA 

V-17 6BQ6-GT 

V-18 6AX4 

V-19 1B3-GT 

V-20 5U4-G 

V-21 21ZP4B 

Function 

R-F Osc. and Mixer 
R-F Amplifier 
1st Pix I-F Amplifier 

2nd Pix I-F Amplifier 

3rd Pix I-F Amplifier 
Pix Det. and DC Restorer 

1st Video Amp. and Phase 
Splitter 

Video Output 

Sync. Separator 
Vertical Osc. & Vertical 

Output 

Automatic Gain Control 

1st Audio 1-F 

2nd Audio I-F 

Ratio Detector 

1st Audio Amplifier 

Audio Output 

Phase Detector 

liorizontal Oscillator 

Horiiontal Output 

Damper 

High Voltage Rectifier 

Low Voltage .itectifier 

Picture Tube 21" Glass 

Rectangular (Magnetic) 

*For replacement purposes a 68Z7 tube may be used in 
place of o 6BQ7 tube. 

OFF- ON VOLUME 
TURNS SET ON ANO OFF 
ALSO ADJUSTS SOUND 
VOLUME. 

REMOVE FOUR SCREWS ANO 
CLEAT FROM UNDER TOP 
EDGE OF CABINET FOR THE 
REMOVAL OF PICTURE TUBE 
GLASS. 

STATION SELECTOR 
SELECTS AND INDICATES 

  CHANNEL. 

HORIZONTAL TONE 
HOLD 

CONTRAST 
VARIES PICTURE CONTRAST 
LIGHT OR DARK. 

14531•2756 

BRIGHTNESS VERTICAL 
HOLD 

FINE TUNING 

CONTROL PANEL COVER 
OPENED 

Fig. 2—Front Panel Controls 

REMOVE 
SCREW IN 
PIX TUBE 
BAND CLAMP 

/08 
G C THRE HOLD 

CON ROL 

LOOSEN THIS SCREW 
TO OPERATE 
CENTERING 
It 

MOUNTING 
SCREWS 

ng 

FOCUS CONTROL 

CENTERING DEVICE 

R-54 
HEiCHT 
CONTRÜL 

R-39 SYNC 
STABILITY 
CONTROL 

L•I5 L-I4 WIDTH HOW/ CONTROL CATO 

FIX 
TUBE 
SOCK( T 

0 REMOVE Pt% TUBE SOCK! T 
AND ION TRAP 

R-49 
VERT 
LIN 

CONTROL 

o 
IN It RI OCA 

ON TRAP 
MAGNET 

[-la 
HORIZ LIN 

E-I CONTROL 04 AMP 
FUSE 

\ 
47 2944 

MOR I? 
DRIVE 

Fig. 3—Removal of Picture Tube and Rear Chassis Controls 

SH,ELD 

212P4-13 
PICTURE TUBE 

DANGER 
FRAOILE PIC run ruae is 
DANDEROUS CO SEIrriCE 
REFER SEariCIIII TO 
QUALIFIED SERVICEMAe 

I B4 UNIT 

ease 

1C!.! 
660-GTA 

•,•.1 

XLI 

Fig. 1—Tubli Layout. 

/21"----7Pee . 010 
6AU6 

SUELO 

SI/DID 

6;:115 

rea,A§;27 

"NgSO4:¡;;;GT 
GA,  Z9424 

ADJUSTMENT OF AGC THRESHOLD CONTROL — Tune the re-
ceiver to the strongest station in the area in which the re-
ceiver will be used. While observing the picture and listen-
ing to the sound, turn the control clockwise until signs of 
overloading (buzz in sound, washed-out picture` appear. 
Then turn the control a few degrees counter-clockwise 
from the point at which overloading occurs. (The stronger 
the signal input, the more counter-clockwise this setting 
will be.) In areas where the strongest signal does not ex-
ceed 1000 uy the setting will usually be maximum clock-
wise. With the control set correctly, the AGC will auto-
matically adjust the bias on the R.F. and I.F. amplifiers so 
that the best possible signal to noise ratio (Minimum snow) 
will be obtained for any signal input to the receiver. 

ADJUSTMENT OF SYNC STABILITY CONTROt — When receiv-
ing strong (500 MV or more) signals, set hold controls 
so that the picture is locked in. Turn the sync control 
slowly clockwise until bending occurs at top of picture. 
Then turn the control a few degrees counter-clockwise 
until bending disappears. If the control is set incorrectly 
bending, tearing, etc., will be present and when switching 
from channel to channel the picture will not lock in quickly. 

In weak signal areas the control should be set for maxi-
mum picture stability. In general the weaker the signal 
the more clockwise the control should be turned. 
When the sync stability control is correctly adjusted the 
receiver will hold sync without tearing or rolling under 
even the most adverse noise conditions. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT — Tune in a 
station and adjust the horizontal hold control until the 
picture falls into sync. Momentarily remove the signal 
by switching off channel and then back. The picture 
should pull into sync over a range of 90' rotation of the 

horizontal hold control. If in the above check the receiver 
fails to hold sync or the pull-in range is at the extreme 
end of the control, it will be necessary to make the 
following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT — With the horizontal 
hold control set to the center of its range of rotation, 
adjust the horizontal frequency control (L-14) until the 
picture pulls into sync. Recheck the "Horizontal Oscillator 
Alignment." 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 
The oscillator is preset at the factory and normally needs 
no adjustment. However, if adjustments are required, they 
can be made without removing the chassis from the cabinet. 
Remove the channel selector and fine tuning knobs from the 
tuning shaft. 

TEST PROCEDURE: 
1. Set channel selector to receive desired station. 

2. Set fine tuning control in center of its range. 
3. Adjust oscillator slug, with bakelite type screwdriver, for 

best picture resolution. 
4. Repea steps 1, 2 and 3 on all channels used. 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7 

BOTTOM COVER 
2583A REMOVED 

Fig. 4—Tuner Oscillator Adjustments 
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MODEL WG-5002A 

r 

V-20 
5U4-G 

POWER RECT. 

TOP OF POWER TRANS. 

00, 
6, 

V-8 
6SN7-GTA 
VERT OSC 
VERT OUTPUT 

I.JvACH 

V-II 
2IZP4-B 

PIX TUBE 70 

,4,0i.,00e 1 

,•IOV,0 •, 0, 
•3100,v • eo  0  1..le 

0 o 
oà e 
o o 

12 
43 YAC 

‘,•;,'"geer 

__J 

V- I9 
1133- OT 
H. V RECT. 

V-10 
6AX4-GT 
DAMPER 

V- IA 88 
6AL5 

PIX. DE T. 
D.C. RESTORER 

V-3 

3 RD PIX I-F H 44 

isrco 

6CB8 
JU„ 2NO PDT 1-JT 

1,604 

V- I 
8CEI6 

1ST PIX I- F 

Pr 

V- 17 
6906-GT 

HORI2. OUTPUT 

H 

0.•11' 

p•.100 V 

100V 
VVro-,7v, Gr.„ 

• V- I6 

e°'"" 
NP 1' 

5 6SN7-GTA 
HORII. OSC. 

1!-1'S 
6AL5 

PHASE 
° •0 v Er. 

'v.( V-5.4 I 8 
I2AT7 

1ST VIDEO AMP. 
PHASE SPLITTER 

V-7 e;-„„ 
6CS8 
SYNC. 

;„..SEPARATOR 

p•rer 
• ',Acre», 

044 

/•éie 

V-9 
6AU6 
A.B.C. 

STANDARD TUBE SOCKET SYMBOLS 

Dr- DIODE PLATE 
F - FILAMENT 
G- GRID 
Is- INTERNAL SHIELD 
IF- HEATER 

“LI-NEATER.EENTER TAP 

0.04 , 294 A r;CN  

IF- CATHODE 
P- PLATE 
TG- TRIODE GRID 
1.- TRIODE PLATE 

, 
12(31' 7 
wOCO 

•,0v1,10,, GA Alf Gr OUT PL. T 
,10 

érert 

e 

.•0 1,5•P• *24ello 1-F 

Lr,06, 

•450e, I 

Fig. 5—Bottom Socket Voltages 

SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE — If raster cannot be obtained 
check below for the possible causes. 
1: Ion trap magnet adjustment is incorrect. 
2: Na +B voltage. Check 4/ 10 ampere fuse. Replace if 

defective. If fuse continually burns out, check 
(A) Horizontal output tube V-17 (6BQ6-GT) 
(B) Check damper tube V-18 (6AX4-GT). 
(C) Check horizontal oscillator tube V-16 (65N7-GTA) 

for proper operation. 
(D) With an ohm meter, check for a short between 

terminal 1 of the horizontal output transformer 
(T-9) and the chassis. 

(E) Check DC resistance of T-9. 
3: No high voltage. Check V-17, V-18 and v-19 tubes 

and circuits. If the horizontal deflection circuits are 
operating as evidenced by the correct voltage (600V) 
measured on terminal No. 1 of T-9, the trouble can 
be isolated to the high voltage rectifier circuit. Either 
the high voltage winding to the 68Q6-GT plate and 
1B3 plate is open, tube V-19 is defective, its filament 
circuit is open, R-105 and C-75 defective, or pix tube 
elements shorted internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY — If only horizontal deflec-
tion is obtained as evidenced by a straight line across 
the face of the picture tube, it can be caused by the 
following: 

,63.e 

VA T'á 01E 

,,;e1r,d'écr 

V- I0 
6AU8 

II 2ND AUDIO I- F 

ke,AlOr•Ole 

02 
P)d 

H V- IS 
6AL5 
RATIO DET. 

4 .1 V .410 p 
Gr.-SC v 

5, 7' V., 

6AQ5 
AUDIO 
OUTPUT 

V- I3 
6AV6 
1ST AUDIO 
AMP. 

1: Vertical oscillator and vertical output tube V-8 inoper-
ative. Check socket voltages. 

2: Vertical oscillator transformer (T-4) defective. 
3: Vertical output transformer (T-5) open or shorted. 
4: Yoke vertical coils open or shorted. 
5: Vertical hold, height or linearity controls may be de-

fective. 

POOR VERTICAL LINEARITY — If adjustment of the height 
and linearity controls will not correct this condition, any 
of the following may be the cause. 
1: Check variable resistors R-49 and R-54. 
2: Vertical output transformer (T-5) defective. 
3: Capacitors C-47B or C-71 defective. 
4: V-8 defective, check voltages. 
5: Excess leakage or incorrect value of capacitors C-68 & 

C-70 or open or incorrect value of resistors R-90 & R-92. 
6: Low plate voltages. Check rectifier tube and capacitors 

in + Et supply circuits. 
7: Capacitor C-67 defective. 
8: Vertical deflection coils (L-12) defective. 

POOR HORIZONTAL LINEARITY — If adjustment of the Hori-
zontal drive and linearity controls does not correct this 
condition, check the following: 
1: Check or replace horizontal output tube V-17. 
2: Check or replace damper tube V-18 (6AX4-GT). 

3: Check capacitors C-77, C-78, C-79 and horizontal 
linearity control (L-16) for defects. 

4: Horizontal deflection coils (L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1: Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER — This condition can be 
:aused by: 

1: Defective yoke. 

2: V-18 (6AX4-GT) defective. 

SMALL RASTER — This condition can be caused by: 
1: Low +B or line voltage. Check V-20 (5U4G). 

2: Insufficient output from horizontal output tube V-17. 
Replace tube. 

3: Insufficient output from vertical oscillator and vertical 
output tube V-8. Replace tube. 

4: Incorrect setting of horizontal drive control C-69. 

5: V-18 (6AX4-GT) defective. 

6: Incorrect setting of (L-15) width control. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND — This condi-
tion can be caused by: 

1: No signal on picture tube grid. Check V-5A ( 12AT7) 
and V-6 ( 12BY7) tubes and associated circuits. 

2: Bad contact to picture tube grid (lead to socket 
broken). 

3: AGC tube (V-9) may be defective. Check tube and 
its associated circuit. 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 
SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 
— A condition of this nature can be caused by: 
1: Defective sync separator V-7 or phase splitter V-5B. 
2: If tubes are O.K. check voltages, and associated cir-

cuits. 
3: AGC system inoperative. Check V-9 (6AU6),AC tube 

and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 
— If this condition is encountered, check: 
1: Vertical integrating network capacitors C-53A, B & C, 

and resistors R-68A, B & C. 
2: Vertical hold control (R-51) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL SYNC ONLY 
1: V-15 or V-16 defective. 
2: Improper setting of (L-14) horizontal frequency con-

trol. 
3: Check setting of horizontal drive control and horizon-

tal linearity control. 
4: Check V-15 and V-16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION — If the picture 
resolution is not up to standard, it may be caused by 
any of the following: 
1: Defective pix I-F tubes V-1, 2 & 3, (6CB6's). 
2: Defective picture detector V-4A, (6AL5) or video 

plifier V-5A or video output V-6 ( 12BY7). 
3: Defective picture tube. 
4: Open video peaking coil. Check all peaking coils 

L-5, L-6, L-8, L-9, L-10 and L-11 for continuity. Note 
that L-5, L-9 and L-10 have shunting resistors. 

5: Leakage in V-6 ( 12BY7) grid capacitor C-36. If the 
capacitor is not found to be defective, check the fol-
lowing: 
1: Check all potentials in video circuits. 
2: Check picture tube grid circuit for poor or dirty 

contact. 
3: Check and realign, if necessary, the picture I-F 

and R-F circuits. 

OM - 

PICTURE SMEAR: 

1: A smear can be attributed to phase shift at the low 
or high frequency end of the video characteristic. This 
can be caused by improper values of resistors and 
capacitors in the video circuits. Check for grid current 
on video output tube V-6 ( 12BY7), open or shorted 
peaking coils, video amplifier load resistors are of 
improper value (high). 

2: This trouble can also originate at the transmitter. 
Check reception from another station. 

3: Check and realign, if necessary, the picture I-F and 
R-F circuits. 

MAN MADE NOISE IN SOUND (Ignition, etc) 

1: Check sound I-F tubes V-10, 11 & 12 and associated 
circuits. 

2: Check sound I-F alignment. 

BENDING OR SANG 

1: Check sync stability control adjustment. 

2: Check capacitors C-47A and C-49A. 

3: V-17 (613Q6-GT) defective or V-16 (6SN7-GTA) de-
fective. 

4: Check sync separator tube V-7 (6CS6) and phase splitter 
V-58 ( 12AT7) and V- 5A ( 12AT7) video amplifier. 

5: Check AGC threshold control. 

PICTURE NORMAL—NO SOUND OR WEAK OR DISTORTED SOUND 

1: Check sound I-F alignment. 

2: Check V-10 (6AU6) V-11 (6AU6) V-12 (6AL5) V-13 
(6AV6) V-14 (6AQ5) and associated circuits. 

RASTER ON TUBE BUT NO PICTURE OR SOUND 

This condition can be caused by, 

1: Defective pix I-F Amplifier tubes V-1, V-2 or V-3 

2: Defective pix detector tube V-4A (6AL5). Check tube 

and its associated circuit. 

3: Defective R-F Amplifier or oscillator mixer tubes in 

the tuner. 

POOR FOCUS 

1: loproper setting or defective focus magnet. 

2: Defective picture tube. 

PICTURE JITTER: 

1: If regular sections at left of the picture are dis-

placed, replace the horizontal oscillator tube V-16. 

2: Vertical instability may be due to loose connections 

or noise received with the signal. 

3: Hor;zonal instability may be due to unstable trans-

mitte-I 

4: Check receiver AGC system for proper operation. 

5: Check phase splitter V-58, ( 12AT7) and sync separa-

tor V-7 (6C56). 

6: Check for improper setting of sync stability control. 

7: Picture tube grid lead not held in position by support 

spring, ie: close proximity of grid lead to sync and 

horizontal tubes will cause picture to jitter at high 

contrast setting. 

8: Check AGC threshold control. 

©John F. Rider 
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ALIGNMENT PROCEDURE 

TEST EQUIPMENT - To service this receiver properly, it is 
recommended that the following test equipment be avail-
able: 

R-F SWEEP GENERATOR meeting the following requirements: 
(a) Frequency ranges: 

18 to 30 mc, 10 mc sweep width 
40 to 90 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(c) Output constant on all ranges. 
(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 
band vertical deflection and an input calibrating source. 

SIGNAL GENERATOR to provide the following frequencies: 
(Output on these ranges should be adjustable and at 
least .1 volt maximum.) 

(a) Intermediate alignment frequencies. 
23.1 mc first picture I-F coil. 
24.1 mc third picture I-F coil. 
25.9 mc second picture I-F coil. 

21.7 mc 
4.5 mc 

25.2 mc 

sound trap. 
video trap & sound I-F. 
converter plate coil (Tuner). 

HETERODYNE FREQUENCY METER with crystal calibrator if the 
signal generalor is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for use 
with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS - To service the receiver remove the 
chassis from the cabinet. To do so, remove the knobs, the 
cabinet back, disconnect the leads from the speaker, remove 
the antenna terminal board at rear of cabinet, and then the 
5 chassis mounting bolts. The chassis may be serviced with 
the picture tube in place provided the chassis is turned on 
its side with the power transformer on the bottom. The 
weight of the chassis will be supported against the power 
transformer and pix tube brackets. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. To do so will cause 
a considerable overload on the high voltage filter resistor 
R-105. 

ALIGNMENT PROCEDURE 
PIX I-F 

FRONT APRON 

CONVERTER GRID ADJ C-209 8 .,b,s 
IRI TEST POINT 

CONVERTER COIL ADJ L-59 
25 Z MC 

R.F PLATE ADJ C-206 

ADJ 
f- \- C-20I 

  1 . 

T- I A e  
ST PIG 1:«F„../- 
23 IMC 

T-2 
2 ND FIX IF 

es 9 Mc 

L- I3 
SOUND 
TAKE-OFF 
COIL 
5 MC 

T-3 
SOUND TRAP 
PEI MC 

T-7 
SOUND 
RATIO DET. 
TRANS. 
SECONDARY 
¿(RO CENTER 
45 MC 

T-6 
SOUND 14 TRANS 
1.5 MC 

L-7 
**--- TRAP 

MC 

Fig. 7-Top Chassis Video 
and Audio I-F Adjustments 

A. Unmodulated R-F signal into Converter Grid by means 
22 K 

5000 vrvm 

 o 
3569A 

Fig. 9-VTVM Connections 

of tube shield insulated from 

base. VTVM with filter in lead 

of 22 K ohms and 5000 mmf 

connected to pic. det. load 

resistor, (R-37) 4700 ohms, 

in series with peaking coil (L-6) from Pin 2 of 6AL5. In-

put signal level should be such that output is less than 2 

volts DC. Apply -4.5V battery bias on AGC line. (Junction 

of R-35 & R-36). 

FREQUENCY ADJUST 

1. 25.2 MC Converter plate coil on top of 
tuner for maximum dc at picture 
detector. 

2. 23.1 MC 

3. 25.9 MC 

T-7 
SOUND RATIO 
DET. TRANS. 

T-6 
SOUND I- F 
TRANS. 
4.5 MC. 

MS3IC•2761 

PR!. • 
4.5 MC. 

L-7 
TRAP's 
4.5 MC. 

1st picture I-F 
maximum dc at 
tor. 

2nd picture I-F 
maximum dc at 
tor. 

FRONT APRON 

coil (T-1) for 
picture detec-

coil (T-2) for 
picture detec-

T-1 
ST PIX 1-F 
23.1 MC. 

T-2 
2ND PIX I- F 

o  

T-3 
3RD PIX I-F 
241 MC. 

25.9 MC 

Fig. 8-Bottom Chassis Video 
and Audio I-F Adjustments 

22 K.n_ 

25 75 A 

SHIELDED CABLE 

Fig. 10-Oscilloscope Connections 

SCOPE 

4. 24.1 MC 

5. 21.7 MC 

3rd picture I-F coil (T-3 below 
chassis) for maximum dc at pic-
ture detector. 

3rd picture I-F trap (T-3 in can 
above cliassis) for minimum dc 
at picture detector. 

B. I-F Sweep Generator into converter grid by means of 

tube shield insulated from base. 

Connect oscilloscope across R-37 (in place of VTVM). 

Apply -4.5V bias (DC) to AGC line (battery). 

Tuner should be switched to dead channel so as not 
to cause interference. 

1. The height of the 26.2 MC marker is controlled by the 
25.2 MC (Converter Plate Coil on tuner) and the 25.9 
MC (2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top and posi-
tion of 23.5 MC) marker is controlled for the most part 
by the 24.1 MC third picture I-F coil. 

3. The 23.0 MC marker position is controlled by the first 
picture I-F (23.1 MC coil). However, it is NOT advisable 
to change the setting of the coil, due to its effect on 
sound rejection. Its adjustment should be avoided unless 
believed to be absolutely necessary. 

VIDEO 
With 4.5 MC unmodulated signal from a high impedance 

23.5 25.25 source, ( 10,000 ohms in series with the generator) into plate 
of the picture detector tube (Pin 2-6AL5) and VTVM on 
picture tube grid, tune 4.5 MC trap (L-7 Top) for minimum 

response. VTVM on 0-10 V AC scale. This adjustment can 
23.0 26.2 also be made while observing a picture from a station. Tune 

trap for least 4.5 MC beat in picture. 

50 % 

21.7 2710 

Fig. 11-Overall Response Curve 

Observe overall I-F response, which should be as shown 
above: A slight touch-up may be required. At no time 

should the trap coil be re-adjusted, nor should it be neces-
sary to turn any of the picture I-F coils more than 1/2 

turn of the slug. The following comments are suggestions 

only: 

AUDIO I-F 
1: With signal generator set to 4.5 MC and dc VTVM 

connected to junction of R-13 and C-14, adjust sound 
take-off coil (L-13 Top) and sound I-F transformer slugs 
(T-6 Top & Bottom) for maximum. 

2: With VTVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detector primary (T-7 Bottom) for maximum. 

3: With VTVM connected to junction of R-17, R-20 and 
C-18, adjust ratio detector secondary (T-7 Top) for cross 
over (zero voltage) on lowest scale. 

NOTE - If no signal generator is available, the pro-
cedure above may be followed by tuning in a station 
and using the 4.5 MC beat between picture and sound 
carrier. 

TUNER ALIGNMENT 

A. Sweep generator with balanced 300 ohm output to 

antenna terminals. Marker generator output to antenna 

terminals. Oscilloscope to "test point" Figure 12) on 

tuner. Connect 11/2 V bias to AGC line at junction of 

R-34 and C-29 on the receiver. 

R-F 
TEST 
POINT 

L-59 

C-209 C-206 

2781 

C-20I 

Fig. 12-Top Tuner Adjustments. 

B. RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust C-201 
slightly favoring the Pix carrier, then adjust C-206 

and C-209 for response as in Figure 13. Picture and 
sound markers at 90% maximum response. 

2. Check response on all channels. If markers are 

below 70% on any channels, readjust C-201, C-206, 
and C-209. Recheck all channels. 

PIX SOUND 

IF-.s.-------------'1\ ,. 90 % 

2696 

Fig. 13-Mx & Audio Markers 

C. OSCILLATOR ADJUSTMENT. 
1. Apply -4.5 volts on I-F AGC line at junction of R-1 

and C-30. 

2. Connect oscilloscope to output of video detector. 

Place fine tuning in center of range. Check response 

on all channels. Sound marker should be in notch 

and picture marker at 50%. (See Figure 11). 

3. If markers are off, individual oscillator coil slugs 

will require adjustment. Adjust each channel slug, 

accessible through hole in front of chassis with a 

non-metallic screwdriver to bring sound marker to 

correct position. 
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MODEL WG-5002A 

VHF TUNER ASSEMBLY INFORMATION 

M- I16 

M- I07 

M-125 

M - II 3 

M - 12 4 

2727A 

M-122 

- 116 

M-115 

M-114 

NOTE 
FOR SHAFT LENGTH 
INFORMATION 
SEE PARTS LIST. 

M- I21 M-109 

M- I17 

M-112 

M- 116e 

M-116----111406 

Fig. 14—"Q" Tuner Pictorial. 

16 13à7 
168Z7 
R•F Awe I 

• -17 

L.501 11..51 

1 1R-201 1 C.3.202 5  

4 
C•2O1 
.I•9 I 

TURRET SWITCH sErrimc SELECTS 
COOLS FOR CHANNEL D(SIRED. 

203 

52 r 5 

3 

C 204 
r000 

— \ 

R-203 

C•219 
100 R-204 

100 11 

C 200.1 
3• 3 

11•205 
160 

C-205 
R 202 Rl 
4I11 

R•209 

L•53 

1.•15 

4•9 

C-209 

1•59 

I  

4 

M- I10 

M-108 

M - 12 3 

M-1 2 5 

M-126 

FOR CHANNEL COIL NO 
SEE PARTS LIST. 

C 291 

fo il C-209 I R•201 0 5 - 3 r   IOR 
R-F 

TEST 
POINT 

6J6 
MIXER 01C 

91-2011 
220R 

5 T 
C-210 

0•▪ 209 

J.  
11 101, 

14 

(-211 

TUNiNGT 

6 

12 

T . 1000 

o LOt 

C.215I C - 211111-1 

WHITE + ISLACEt 

A G C HEATER 
6 3 V 

C-2111 

BLUE 

RF) 
•ESOV 

Fig. 15—Tuner Schematic Diagram. 

C-213 
961.7. 

111-210 
1011 

▪ 59 

21199 

C 214 
I/O 

L-60 

OSCILLOSCOPE WAVEFORM PATTERNS 

The waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram which 
identifies each test point. 
The voltages shown on each waveform are the approximate 
peak to peak amplitudes. The frequencies shown indicate 

NO. 1- 6A1.5 Pi, Oct. Plate 
2.8V P-P 60 C.P.S. 

No. 4-6CS6 Sync Sep. 
Grid No. 1 .26V P-P 60 C.P.S. 

7ml 
No. 2-12AT7 Plate 
44V P-P 60 C.P.S. 
No. 2-12BY7 Grid 
9.5V P.P 60 C.P.S. 

No. 3—Pix Tube Grid 
23.150V P-P 60 C.P.S. 

No. 5-6CS6 Sync Sep. Plate 
36V P-P 60 C.P.S. 

4,..•.••=91191 11•0.6.m661....._............._ 

No. 6-12A17 Phase Splitter Cathode 

33V P-P 60 C.P.S. 

II 

the repetition rate of the waveform, not the sweep rate ot 
the oscilloscope. If the waveforms are observed on the 
oscilloscope with a poor high frequency response, the 
corners of the pulses will tend to be more rounded than 
those shown below and the amplitudes of any high fre-
quency pulse will tend to be less. 

I III Min 
No. 7-12AT/ Phase Splitter Plate No. 14-65N7.GTA—Hor. Osc. Plate 

30V P-P 60 C.P.S. 47V P-P 15,750 C.P.S. 

No. 8-65N7-GTA—Vert. Osc. Plate 
70V P-P 60 C.P.S. 

No. 10-6SN7-GTA Vert. Output Grid 
70V P-P 60 C.P.S. 

Na. 15-65N7-GTA Hor. Osc. Grid 
42V P-P 15,750 C.P.S. 

LIElLrid 
No. 9-6SN7•GTA Vert. Osc. Grid No. 16 —6SN7-GTA Hor. Osc. Plate 

160V P•P 60 C.P.S. 190V P.P 15,750 C.P.S. 

No. 11— Vert. Def. Coil No. 17-6806 Grid 
65V P.P 60 C.P.S. 150V P-P 15,750 C P S. 

No. 12-6AU6 A.G.C. No. 18-6AX4--GT Damper Plate 
510V P-P 15,750 C.P.S. 115V P-P 15,750 C.P.S 

No. 6-12AT7 Phase Splitter Cathode 
33V PP 15,750 C.P.S. 

No. 13-6A1.5 Phase Det 
18V P.P 15,750 C P.S. 

©John F. Rider 
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r BC17--TURRET SWITCH SETTING-- - • - •- 
sEL Ecrs COILS FOR 

OR CHANNEL DESIRED. 

61327 
R-F AMP 

S I? 

Ola 

00 
A 

1-

1.52 

I a... 

5 

01 C321.22 o-1 
clact 
*11 

19202 0205 
75 

C.201 
3.9 

C-215 

R-203 
00 R 

.219 

C-50$ 
05.5 

$404 5E05 
100 160 

2011 
1500 

6 J 6 
MIXER & OSC 

• 
• rEsr 

RT 
▪ R-50$ 

550 5 I 
o • 

I - C104 R I 

2 5 7.  . il - 
COO 

.2 FINE T. 1000 
r TuNlIdGI 

 • 

L.53 L-57g e 

L-58 

F1 C.2111 h . 

7 • 
more DL ACE 

0 
A 6 C NEATER 63 04 

C.117 

OLD'!" 
o 

84 f250. 

V-1 T-1 V-2 T-2 V-3 
. i I ST PIX 6CB6 I-F COIL 6C B 6 2ND PIX 6CB6 
i I ST PIN I-F ' ¿NO PIX I-F 1 F CWL .3 RD PIN I-F 

5 ¿MC 

IC62e 

L.60 

c-21011 

IPEOo  
8 4 , AflflR .150V 

R- I R-2 R-3 
8 21t 47 - 

R-30 
16 

R-4 
22K 

R-5 
47 

5 

e R.7 
22 It 

R-6..- R.8 
II1 - 180 

V- I0 V.11 V- I2 
6AU6 6AU6 6AL5 

/ sr AUDIO I-F ¿NO SOUND I-F RATIO Der 

L-I3 
SOUND or 

TAXE-OFF 

I 

z .5 1 Ek 

100 
T-3 OVAVIFORIARI 

3 RD PIN 
I-F COIL 

  _ 

5 V-IA 

R- II T R-12 

RIOT 
1 1011 I 

I MK 1 

I 6AL5 
Pa' CET. 

R-9 
1 5 K 

• co v 

.15 

L-
11eLy.,!,.N. 

R-35 
3305 

66 
3 • 

.0 YAC 
o 

R-108 
2 5 MEG. 

THRESHOLD 
CONTROL 

V.3 6C 86 
3 • 

6C 6 

R-33 
T 2.7 ME; 

1K 

T-6 
SOUND 
-f F44105. 

_I I 

R-I3 

561t- R.I4e 
33K_ 

R- I6 
I K 

R- I5 
33 K 

V- SA 
I 2AT 7 
VIDEO 
AMP 

T-7 
SOUND RATIO 
DE r TRANS. 

6AV6 
1ST AUDIO AMP. 

5 

TO N 
* 
R-34 

0.09 

R- 17 R-20 
27P 6811 

o V-6 
.150 V I2BY7 

VIDEO   trAv(1.0.0 .2 OUTPU T 

L-6 
325 
MU N 

R 36 
1001( R-37 

•• 47 K 

o 
174 

- - A.5 MC 
7•• 

OVAVCS000 ,0i2 

fog v.41188 

L-3 6AL5 

_ 

TO 6 AV6 010DES 

VHF TUNER 

ALL RESISTANCE VALUES IN OHMS. 

ALL CAPACITANCE VALUES LESS 
THAN 1.0 IN MF AND ABOVE 1.0 
IN Mee, UNLESS OTHERWISE NOTED 

COIL RESISTANCE VALUES LESS 
THAN 1.0 OHM ARE NOT SHOWN. 

TNEERLocor 

T-10 
POWER 

E. _TRANS. 
cRte 

R-56 
27011 

v• OF 0. 

SRN 

6 3 VAC 

YE'. 

DES 

R 63 
47 K 

WAVEFORAI!!!... 

0300V 425004 .1.50 V 

R-57 858 
330 211 

FILTER. 
11, CHOICE '<zm 

0  R 109 

- 

V-20 
5U4 -G 

L.V. HECT 

• «I {a. 

O 
I 

R34 
4701 

R 64 

10 K 

R-38 
47 

- 5 

R.60 
5611 

L-9 R.40 
100 Nu so 470 

WAVEFORM.? 

V-7 
8CS6 

SYNC. SEPARATOR 
5 

R-61 

WAVEFORm .5 

•  

270 K _ 1.5 MEG. 
R-62 5.50I R-65 

68 K 
R-66 
820 K 

R-39 

7.5 MEG. 

SYNC STABILITY 

I R 68A R-688 R-68G -
; 22 It 8.2 It 8.2 K , 

< 0 ..., I R-69 
.5,,n  22 5 

a '---n2-- '''sr ,-J 
1- I   

12AT 7 
S PHASE SPLITTER 

11 N  

R-67 
3 3 K 

AvEFORIA .4 

MY. o 5ov 
R-70 
3.3 It 

R-42 
1 5 K 

R-41 
33K 

#150 V 

V-9 
6AU6 
A G C. 

C-66 

WA VET 0002.9 

T-4 
VERT 
OSC. 

0,50 V 

L-10 
160 MU 

TONE 
CONTROL 

R-72 
I 5 MEG. 

R-2I 
68K T 

1,0 

R-7I R-23 
1 MEG 10 MEG. 
VOLUME -

CONTsot 

V-I4 
6AQ6 

AUDIO OUTPUT 

1 ."5.5 1 7 

1 

1 
R.26 A 
470 K 

R-47 R-27 

8 1150V R-46 

R-44 • 68 22 K 
ceo 

MY*4  R-50 R.8 
100 It MEG. 

2 K 2 K 

R-268 
479 it 

_ _ 1 
5o. „ 

R-28 
330 :".1q R-29 I It 

_ - - 

APPROX 500. 

T-8 - 
AUTDRIOAIC:SUTPUT 

L-II 1,0-48 
6AL5 

0 C. RESTORER 

-2 
1 i< 2 
CONTRAST 
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MODEL WG-5002A 

TUNER ASSEMBLY 
RESISTORS 

Ref. No. Port No. Ohms Tolerance Watts 

R-201 12A-004 15 K t 10% 0.5 

R-202 12A-039 47 K t 20 00 0.5 

R-203 12A-094 100 K t 10°0 0.5 

R-204 126-166 100 K 1-1- 5°0 0.5 

CAPACITORS 
Ref. No. Part No. Capacity Tolerance 

C-201 318-207 3-9 mmf Trimmer 

C-202 CD8C3R6C 3.6 mmf -1- . 25 mmf 

C-203 CD8C1R5M 1.5 mmf fr 20% 

C-2041 CD8X102Z 1000 mmf 
C-212] 

C-2051 CD8Q470K 47 mmf -± 10% 
C-207 J 

C-2061 
31B-206 0.5-3 mmf Trimmers 

C-209, 

C-208 CD8U050C 5 mmf ± 5°/0 

C-210 CDIOCIOOK 10 mmf 111 10% 

C-211 Part of Fine Tuning Assembly 

C-213 CD8C6R8C 6.8 mmf rt.25 mmf 

C-214 I3D-055 120 mmf :±10% 

C-2151 

C-216 ] 
C-2171 13D-153 800 mmf Minimum 
C-2181 

C-219 13D-196 800 mmf Minimum 

COILS AND CHOKES 
Ref. No. Part No. Description Channel and 

Code No. 

962278-1 Antenna Coil 2-Q  

962278-2 Antenna Coil 3-Q  

PARTS 
Use only genuine factory tested parts (for the part numbers 

original 
Use universal parts where 

IMPORTANT - All prices in this literature are subject to change 

any applicable sales tax, use, occupation, or other tax affecting 

UST 
listed) 

set performance. 
no part numbers 

without 

our 

PARTS LIST 
9A2278-3 Antenna Coil 4-Q  

962278-4 Antenna Coil 5-Q  

962278-5 Antenna Coil 6-Q  

9A2278-6 Antenna Coil 7-Q  

962278-7 Antenna Coil 8-Q  

962278-8 Antenna Coil 9-Q  

962278-9 Antenna Coil 10-Q  

962278-10 Antenna Coil 11-Q  

962278-11 Antennu Coil 12-Q  

962278-12 Antenna Coil 13-Q  

962279-1 Oscillator Coil 2-Q  

962279-2 Oscillator Coil 3-Q  

962279.3 Oscillator Coil 4-Q  

9A2279-4 Oscillator Cil 5-Q  

962279-5 Oscillator Coil 6-Q  

962279-6 Oscillator Coil 7-Q  

962279-7 Oscillator Coil 8-Q  

962279-8 Oscillator Co Coil 

9A2279-9 Oscillator Coil 10-Q  

962279-10 Oscillator Coil 11-Q  

962279-11 Oscillator Coil 12-Q 

962279-12 Oscillator Coil 13-Q  

L-52 3IB-296 Choke, Cathode   

1-53 34A-546 Choke, R-F Filament   

L-57 346-575 Choke, Oscillator Filament   

1.58 318-295 Choke, Mixer Plate   

L-59 316-078 Converter Plate Coil   

L-60 318-230 Choke, Coil   

to insure service jobs you can depend on and to obtain 

or prices are listed. 

notice and subject to an additional charge to cover 

purchase or sale of merchandise. 

Selling 
Ref. No. Part No. Description Price 

Selling 
Ref. No. Part No. Description Price 

C-39 RCPIOM6153M .015 mf 600 V Tubular   . 18 

C-401 .047 mf 600 V Tubular   
C-68 ( 

C-46/ .01 mf Ceramic . 
C.82( 
C-476 / 80 mf 400 V 

45X391 Dry Electrolytic 2.22 
C-478( 100 mf 50 V 
C-496/ 80 mf 400 V 
C-4911( 45X390 Dry Electrolytic 2.68 60 mf 400 V 

C-52/ .01 mf 400 V Tubular   
C-57( 

C-536] 
C-53B1 Part of 76X7 ( See Miscellaneous) 
C-53C] 

C-54/ 
47X543 4700 mmf .500 V Molded Mica .52 

C-60( 
C-59 270 mmf 500 V Molded Mica 
C-69 176269 120-400 Horiz. Drive  .30 
C-66/ 

.022 mf 200 V Tubular   
C-70( 
C-67 .1 mf 600 V Tubular   
C-71 30 mf 400 V Dry Electrolytic 
C-75 47X560 500 mmf 20 KV Ceramic   1.20 
C-78 RCPIOM4154M . 15 mf 400 V Tubular   .24 

RESISTORS 

Ohms Watts 

R-I 8.2 K 0.5 Carbon   
R-21 

47 0.5 Carbon   
R-5( 
R-3 I 
R-6 1 
R-12; 1 K 0.5 Carbon 
R-161 
R-30 1 
R-4/ 

22 K 0.5 Carbon   
R-7( 
R-8 180 0.5 Carbon   
R-9 l 

1.5 K 0.5 Carbon   
R-42( 
R-10 Part of L-5 

R- I I 100 0.5 Carbon   
R-13 56 K 0.5 Carbon   
R-141 

R-151 33 K 0.5 Carbon   

R-4I 1 
R-17 270 0.5 Carbon   
R-18/ 

10 K 0.5 Carbon   
R-19( 
R-201 
R-21 J 68 K 0.5 Carbon   
R-651 
R-22/ 1 K Contrast and 

78XI9 
R-71( 1.0 meg. Volume Control 1.50 
R-23 10.0 meg. 0.5 Carbon   
R-241 
R-361 

100 K 0.5 Carbon   
R-741 
R-84I 

R-25 40X333 500 K Brightness 
Control   .52 

R-266/ 
Part of 76X5 (See Miscellaneous) 

R-268 ( 
R-27/ 

D83202 2 K 2.0 Carbon   .16 
R-47( 
R-28 330 1.0 Carbon   
R-29 1 K 2.0 Carbon   
R-33 2.7 meg. 0.5 Carbon   
R-34 1 

470 K 0.5 Carbon   
R-100( 

R-35 330 K 0.5 Carbon   
R-371 
R-79( 4.7 K 0.5 Carbon   

R-38 1 
R-63 , 47 K 0.5 Carbon   
R- I141 

Sync Stability 
R-39 40X370 7.5 meg. 

Control   .48 
R-40 Part of L.9 

R-431 
1.0 meg. 0.5 Carbon   

R-50( 
R-44 68 0.5 Carbon   
R-46 Part of L-10 

R-49 40X375 8 K Vertical Linearity 
Control . .38 

R-51 40X334 1.5 mea. Vertical Hold 

R-52 100 K Control   0.5 Carbon   .52 

R-53 47 K 0.5 Carbon   
R-54 40X369 2.5 meg. Height Control .42 
R-55 2.2 K 0.5 Carbon . 

R-56 270 K 0.5 Carbon 
R-57 43X273 330 10.0 Wirewound .48 
R-58 43X285 2 K 10.0 Wirewound .48 
R-60 5.6 K 1.0 Carbon   

R-61 270 K 0.5 Carbon   
R-62 1.5 meg. 0.5 Carbon   
R-64 10 K 0.5 Carbon   
R-66 820 K 0.5 Carbon   
R-67/ 
R-70( 3.3 K 0.5 Carbon   

R-6861 
R-6811, Part of 76X7 (See Miscellaneous) 
R-68C1 
R.69] 

R-831 22 K 0.5 Carbon   
R-86 J 

R-72 40X334 1.5 meg. Tone Control .52 
R-73 4.7 meg. 0.5 Carbon   
R-75 470 K R-76  27 K 0.5 Carbon   

0.5 Carbon   
R-77/ 

6.8 K 1.0 Carbon   R-78( 

R-81 180 K 0.5 Carbon   

R-82 3.3 meg. 0.5 Carbon   

R-85 820 0.5 Carbon   

R-87/ 
R-93( 2.2 meg. 0.5 Carbon   

R-88 220 K 0.5 Carbon   

R-89 27 K 2.0 Carbon   

R-90 1.8 meg. 0.5 Carbon   

R-92/ 
8.2 K 0.5 Carbon   R-99(  

R-94 40X361 50 K Horizontal Hold Control . .52 

R-95 6.8 K 2.0 Carbon   

R-96 1.5 K 0.5 Carbon   

R-97 150 K 0.5 Carbon 

R-98 Part of Deflection Yoke Ass'y. 

R-101  100 2.0 Carbon 

R-102 33 K 2.0 Carbon . 

R-103 47 K 1.0 Carbon   

R-104 43X238 3.3 0.5 Wirewound . 24 

12.105 1.0 meg. 1.0 Carbon 

R-106 5.6 K 0.5 Carbon 

R-108 40X369 2.5 meg. A.G.C. Control 42 

R-109 100 K 2.0 Cletbon 
R-110 68 0.5 Carbon 

TRANSFORMERS AND COILS 

L-3 962033 R.F. Heater Choke .12 
1.5 36625 Peaking Coil ( 100 uh) .24 
I.-6 36627 Peaking Cod ( 325 uh) 
L-7 962074 4.5 MC Trap .36 
L-8 3661 Peaking Coil ( 100 uh) .26 
1-9 36A23 Peaking Coil ( 100 uh) .24 

L-10 36612 Peaking Coil ( 160 uh) .24 
L-11 36A2 Peaking Coil ( 190 uh)  .30 
L-121 

Part of Deflection Yoke Ass'y. 
1-17( 
L- I3 962201 Sound Take Off Coil   .66 

1-14 962096 Horizontal Frequency Control . .66 

1- 15 962 183 Width Control   .96 
L-16 962262 Horizontal Linearity Control   .46 
L-18 52X95 Filter Choke  1.48 
7.11 

962230 1st and 2nd P.I.F. Transformer  .44 
T-2( 

T-3 962333 3rd P.I.F. Transformer  1.08 
T-4 54X10 Vertical Osc. Transformer  1.18 

T-5 51X168 Vertical Output Transformer  2.56 
T-6 962323 Sound I.F. Transformer  .76 
T-7 962295 Sound Ratio Det. Transformer  1.80 
T-8 5IX166 Audio Output Transformer  1.26 
T-9 53X330 Horizontal Output Transformer  7.20 
T-10 53X339 Power Transformer  13.36 

76X5 Multiple Resistor Capacitor Assembly .40 

26438-2 Focus Magnet Assembly   4.96 
76X7 Multiple Resistor Capacitor Assembly  .54 
962334-1 Deflection Yoke Assembly  5.56 
26421 Ion Trao Magnet  .48 

126519 Speaker 10" PM   7.00 

Selling 
Ref. No. Port No. Description Price 

Selling 
Ref. No. Part No. Description Price 

C-1 

C-2 
C-3 
C-4 
C-5 
C-30 
C-32 1- 

C-35 
C-42 
C-45 
C-50 

C-55 
C-58 
C-7 
C-8 
C-9 
C-10 
C- I 1 / 
C-12( 
C-136/ 

C- 138) C-34/ 

C-151 
C-17 1. 
C-23 J 
C- I4 
C-16/ 
C-41( 

CAPACITORS 

I 

1 

1 

1000 mmf Ceramic . 

Part of T-3 

47X562 5 mmf 500 V Ceramic . . .48 
1.5 mmf Composition 

Part of L-13 

Part of T-6 

80X6 .01 mf 500 V Dual Ceramic .26 

5000 mmf Ceramic `. 

100 mmf 500 V Ceramic .... 12 

Port of T-7 

Cie) 47X570 330 mmf 500 V Molded Mica . . 14 
C-64I 
C-19/ 5 mf 25 WV Dry Electrolytic 
C-72( 
C-20 47X525 470 mmf 500 V Molded Mica . . 16 

C-21) .047 mf 200 V Tubular   
C-621 
C-221 
C-24 11 .0047 mf 400 V Tubular   

C-561 
C-36I 

C-511 .047 mf 400 V Tubular   
C-731 
C-791 
C-26 Part of 76X5 ( See Miscellaneous) 
C-2761 40 mf 50V 
C-278 ; 45X392 10 mf 400 V Dry Electrolytic 1.50 
C-27C] 20 mf 400 V 
C-28 .0047 mf 600 V Tubular   

C-291 200 V Tubular   .28 RCPIOM2224M .22 mf 
c.31 • 

C-33 45X361 4 mf 100 WV Dry Electrolytic .60 

C-63( 47X568 360 mmf 500 V Molded Mica . . 12 
C-37 .1 mf 200 V Tubular   

C-381 
C-77; .1 mf 400 V Tubular   

C-801 
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WARDS 

U.H.F. CONVERTER 

GENERAL DESCRIPTION 

The Airline U.H.F. Converter (Model 3309A) provides complete 

U.H.F. television coverage of channels 14 through 83 (470 mc. to 

890 mc.). It may be attached to any standard television receiver 

that is capable of receiving channel 5 or channel 6. The Converter 

is complete with own self-contained power supply. The only con-
nection required to the V.H.F. television receiver is made to the 

antenna terminals. 

The power cord from the television receiver may be connected to 

the power receptacle on the rear of the Converter, and the televi-

sion receiver power switch will then be left in the "On" position. 

Power to both the receiver and the Converter may then be con-
trolled by means of the single switch on the Converter. The external 

V.H.F. antenna, when connected to the Converter, will be connected 

directly to the television receiver when the Converter selector 

DIFFERENCES BETWEEN EARLY AND LATE MODELS 

The major differences between the early and late models of the 

3309A UHF Converter are summarized in the table below. In 

addition, there are numerous differences in detail. A separate 

schematic diagram and parts list has been included for each 

version of this Converter. 

EARLY MODEL LATE MODEL 

I-F 
AMPLIFIER 

CASCODE 
CIRCUIT TUBE 
6B07 OR 6BK7 

PENTODE 
CIRCUIT TUBE 

TYPE 6CB6 

RECTIFIER TUBE TYPE 6X4 

SELENIUM 
RECTIFIER 
35 MA. 

REPLACEMENT OF CRYSTAL DIODES 

In both the early and late models of the 3309A Converter either 

of two types of crystal diodes may be found. A type 1N72 or type 

1N82 crystal diode unit is mounted on the top of the chassis by 
means of a clip- in crystal holder. These crystal types are usually 

not interchangeable in this application unless the circuit is realigned. 

It is therefore recommended that the crystal unit be replaced with 

the some type as the original found in the set. 

Polarity should be observed when replacing the crystal. The circuit 

will operate if the crystal is inserted backwards, but the noise level 

will increase. Be sure that the replacement crystal is inserted with the 

corresponding ends in the same position as the original unit. 

ELECTRICAL DESCRIPTION 1 The signal from the UHF antenna is cou pled to a band pass pre-

selector network that is tuned by means of two ganged variable 

inductors. A third section of the variable inductance gang varies 

the frequency of the local oscillator in the range of 378 mc to 828 

mc. The signal voltage from the preselector network and the out-

put voltage from the local oscillator are coupled to a crystal diode 

mixer circuit. The useful output from the mixer will then become the 

intermediate frequency of the Converter. The center i-f frequency 

will in all cases be 82 mc. The i-f amplifier follows the mixer stage 

to provide effective amplification of the signal. The output from 

the i-f amplifier is coupled to the VHF antenna terminals of the 

television receiver. The VHF tuner will readily accept the 82 mc 

signal when tuned to either channel 5 (76 to 82 mc) or channel 6 

(82 to 88 mc). 

ALIGNMENT 

Complicated or specially- designed test equipment is not required 

for practical alignment of the 3309A. Instruments used in most TV 

service shops for testing VHF sets usually are satisfactory for align-

ing the Converter. In addition to these tools, the following instru-

ments are needed: a VHF signal generator with AM output and a 

sweep modulation of at least 12 megacycles; an oscilloscope or 

vacuum tube volt-ohmmeter for measurement of the relative signal; 

and an operating VHF television set. The latter is suggested as a 

practical amplifier for raising the output signal of the Converter to 

a level which permits convenient observation. 

UHF ANT 

117 VAC 500 WATTS OUTPUT 

o 0 0 
go, 

 VHF ANT 

switch is set to the V.H.F. position; and will be disconnected when the 

Converter selector switch is set to the U.H.F. position. The Converter 
is turned on when the switch is in the U.H.F. position, and standby 

when in the V.H.F. position. 

SPECIFICATIONS 

ANTENNA Built-in U.H.F. or external 

INPUT AND OUTPUT IMPEDANCE 300 ohms 
FREQUENCY COVERAGE Channels 14 through 83 ( 470 

mc to 890 mc) 

TUBES, EARLY MODEL 3 tubes including 1 rectifier; 

1 crystal diode 

TUBES, LATE MODEL 2 tubes, 1 selenium rectifier 

and crystal diode 

POWER INPUT 117 volts, 50 to 60 cycles AC 

Fig. 2. Dial Stringing Detail 

Fig. 1. Antenna and Output Connections 

NOTE: TUNING GANG 

FULLY CLOCKWISE 

4 I/2 TURNS 

M
O
N
T
G
O
M
E
R
Y
 
W
A
R
D
 
T
V
 P
A
G
E
 
1
4
-
2
3
 

©John Ir. Rider 

MODEL 35GMD-3309A, UHF Converter 



MODEL 35GMD -3309A, UHF Converter 
VOLTAGE MEASUREMENTS 

NOTE:Voltage measurements made by means of an electronic voltmeter (VTVM) should be taken between tube socket terminals and the 

Chassis. Measurements within 20 percent of the specified value usually will assure satisfaclry performance of the Converter. 

EARLY CASCODE I- F AMP. MODEL 

TUBE USE PIN NO. 1 PIN NO. 2 PIN NO. 3 PIN NO. 4 PIN NO. 5 PIN NO. 6 PIN NO. 7 PIN NO. 8 PIN NO. 9 

6x4 

6BK7 
or 

68Q7 

6AF4 

6CB6 

6AF4 

Rect. 170VAC NC 

I-F AMP 120VDC 0 

OSC. 

I-F AMP 

OSC. 

o 6.3VAC NC 

.85VDC 6.3VAC 0 

85VDC* 5.7VDC* 0 

O 

85VDC* 

6.3VAC 0 

170VAC 190VDC - 

125VDC 0 

5.7VDC* 85VDC* 

LATE PENTODE I-F AMP. MODELS 

1.3VDC 

5.7VDC* 
(neg. 
3VDC 
min.) 

6.3VAC 

o 

o 

6.3VAC 

Selenium Rectifier "K" Terminal 125VDC 

*Measurement made with 15K isolating resistor in series with voltmeter probe. 

98VDC 

o 

98VDC 

5.7VDC* 
(neg. 
3VDC 
min.) 

1.3VDC 

85VDC* 

1VDC o 

RESISTANCE MEASUREMENTS 

NOTE: Resistance measurements, made by means of an electronic ohmmeter (VTVM), should be taken between tube socket terminals and 

the chassis. Measurements within 20 percent of the specified value usually will assure satisfactory performance of the Converter. When 

taking these measurements, the Converter switch must be turned to the " UHF" position and the line cord detached from the power line. 

EARLY CASCODE I-F AMP. MODEL 

TUBE USE PIN NO. 1 PIN NO. 2 PIN NO. 3 PIN NO. 4 PIN NO. 5 PIN NO. 6 PIN NO. 7 PIN NO. 8 PIN NO: 9 

6x4 Rect. 

6BK7 
or I-F AMP 

6BQ7 

6AF4 OSC. 

6CB6 I-F AMP 

6AF4 OSC. 

130 

50K or 
More 

50K or 
More 

0 

50K or 
More 

NC 

o 

12K 

150 

12K 

o 

56 

o 

.3 

.3 

.3 

NC 

o 

o 

130 

50K or 
More 

12K 

LATE PENTODE I-F AMP. MODEL 

0.6 

o 

Selenium Rectifier to "K" Terminal to Chassis 50K or More. 

o 

0.3 

50K or 
More 

o 

50K or 
More 

12K 

50K or 
More 

o 

50K or 
More 

150 

50K or 
More 

56 o 

ALIGNMENT 

"The 3309A UHF Converter to be aligned should be connected to 

the VHF television antenna terminals. The oscilloscope or VTVM 

should then be connected to the TV set at a point which permits 

satisfactory observation of the relative intensity and character of 

lethe AM (or sweep-modulated) signal introduced into the Converter 

(video detector load resistor). The procedure for alignment con-

sists of the following steps in the suggested sequence shown: ( 1) 

alignment of the I-F stage; ( 2) positioning of the oscillator for proper 

band coverage; and ( 3) alignment of R-F circuits for maximum 
effectiveness. 

250 OHMS 

TO 3309A I-F STAGE 50 OHMS TO SIGNAL GENERATOR 

Fig. 3. 

EARLY CASCODE AMP. MODEL 

125 OHMS 

TO UHF 
ANTENNA TERMINALS 

OF CONVERTER 

 VW*1  

50 
OHMS TO SIGNAL GENERATOR 

125 OHMS 

I-F ALIGNMENT 

1. Connect the VHF signal generator, through a suitable resistor-

matching network (Fig. 1) to the crystal mixer of the Converter at 

the ¡unction of Xl, C9, L4, and C12 (Fig. 9). Apply an AM signal 

centered at 82 megacycles. 

2. Align input and output I-F transformers, 12 and 13, to obtain 

the maximum signal. Location of I-F alignment points is shown in 
Figs. 5 and 7. 

3. Replace AM signal with a sweep of at least 12 megacycles 

centered at 82 megacycles. If a sweep generator with 82 mega-

cycle center frequency is not available, switch from channel 5 to 6 

to see skirts of curve. 

4. Readjust slugs of double-tuned I-F output transformer, 13, for 

equal signal response at VHF channels 5 and 6. The I-F amplifier 

must be aligned for a minimum 12-megacycle band-width, 

and the maximum gain possible with this band-width. 

EARLY CASCODE AMP. MODEL 

1. Adjust 3309A tuning control so that indicating pointer is posi-

tioned at extreme left-hand edge of dial. 

2. Feed a 465-megacycle AM signal into Converter antenna 

terminals through a matching network described in Fig. 4. Adjust 

oscillator trimmer, C10, for maximum signal. ( Use non-metallic 

alignment tool.) When using a VHF signal generator, a funda-

mental of 93 megacycles may be employed to produce the 

5th harmonic energy of 465 megacycles. 

3. Adjust 3309A tuning control so that indicator is positioned at 

extreme right-hand edge of dial. 

4. Set signal generator for 900-megacycle output ( 5th harmonic 

of 180 megacycles). Carefully spread or pinch together the legs 

of the oscillator end-inductor ( Fig. 5) for maximum signal. 

5. Repeat above steps until no further improvement in signal is 

apparent. The oscillator alignment figures of 465 and 900 

megacycles are approximate only, and may not fall precisely 

at the maximum and minimum dial settings; however, in 

every case, the oscillator must be aligned so that both fre-

quencies can be tuned by normal manipulation of the dial. 

Fog. 4 

LATE PENTODE AMP. MODEL 

1. Connect the VHF signal generator, through a suitable resistor-

matching network ( Fig. 3), to the crystal mixer of the Converter 

at the junction of C9, C10, Li and X1 ( Fig. 10). Apply an AM signal 

centered at 82 megacycles. 

2. Align input and output I-F transformers, 12 and 1.3, to obtain 

the maximum signal. Location of I-F alignment points is shown in 

Figs. 6 and 8. 

3. Replace AM signal with a sweep of at least 12 megacycles 

centered at 82 megacycles. 

4. Readjust slugs of double-tuned I-F transformer, 13, for equal 

signal response at VHF channels 5 or 6. The I-F amplifier must 

be aligned for a minimum 12-megacycle band-width, and 

the maximum gain possible with this band-width. 

OSCILLATOR ADJUSTMENT 

LATE PENTODE AMP. MODEL 

1. Adjust 3309A tuning control so that indicating point is positioned 

at extreme left-hand edge of dial. 

2. Feed a 465-megacycle AM signal into the converter antenna 

terminals through a matching network ( described in Fig. 2). A:4st 

oscillator trimrner, C11, for maximum signal. When using a VHF 

signal generator, o fundamental of 93 megacycles may be 

employed to produce the 5th harmonic energy of 465 mega-

cycles. 

3. Adjust 3309A tuning control so that indicator is positioned at 

extreme right-hand edge of dial. 

4. Set signal generator for 900-megacycle output ( 5th harmonic 

of 180 megacycles). Carefully spread or pinch together the legs of 

the oscillator end- inductor ( Fig. 6) for maximum signal. 

5. Repeat above steps until no further improvement in signal is 

apparent. The oscillator alignment figures of 465 and 900 

megacycles are approximate only, and may not fall precisely 

at the maximum and minimum dial settings; however, in 

every case, the oscillator must be aligned so that both fre-

quencies can be tuned by normal manipulation of the dial. 
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R-F ALIGNMENT 

EARLY CASCODE I-F AMP. MODEL 

1. Adjust tuning coptrol so that indicator is positioned at extreme 

left-hand edge of dial. 

2. Feed a 465-megacycle signal into the Converter antenna 

erminals (as indicated above for oscillator alignment). 

3. Adjust R-F trimmers, C6 and C3, for maximum signal. 

. Readjust tuning control so that indicator rests at extreme right-

and edge of dial. 

. Set signal generator for 900 megacycles output. 

. Adjust R-F end-inductors ( Fig. 5) for maximum signal. 

7. Repeat above steps until no f rther improvement in signal is 

'apparent. 

8. Readjust tuning control so that indicator is positioned at extreme 

eft-hand edge of dial. 

9. Adjust coupling trimmer, BI, for maximum signal. 

C10 

OSCILLATOR 

TRIMMER 

o 

 I(  

O 
C-

O 
C_-

T3 I-F 
OUTPUT 

TRANSFORMER 

OSCILLATOR 

END-INDUCTOR 

2ND R-F 

END- INDUCTOR 

1ST I-F 

END-INDUCTOR 

Fig. 5. Early Bottom View 

C3 1ST 

R-F TRIMMER 

12 13 

I-F INPUT ja I-F OUTPUT 

6AF 5 TRANSFORMER TRANSFORMER 

o 

(.0 • 

0 0 

0 o 

Ei) 

o 

o 0 o 

e \ o o o 

C6 2ND 

R-F TRIMMER 

BI RF 

BANDWIDTH ADJ. 

Fig. 7. Early Top View 

LATE PENTODE I-F AMP. MODEL 

1. Adjust tuning control so that indicator is positioned at extreme 

left-hand edge of dial. 

2. Feed a 465-megacycle signal into the Converter antenna termi-

nals (as indicated above for oscillator alignment). 

3. Adjust R-F trimmers, C3 and C7, for maximum signal. Physical 

location of R-F alignment points is shown in Fig. 8. 

4. Readjust tuning control so that indicator rests at extreme right-

hand edge of dial. 

5. Set signal generator for 900-megacycle output. 

6. Adjust R-F end-inductors ( Fig. 6) for maximum signal. 

7. Repeat above steps until no further improvement in signal is 

apparent. 

T3 I- F 

OUTPUT 

TRANSFORMER 

Q 
O 

o 

C10 

OSCILLATOR 
TRIMMER 

OSCILLATOR 

END-INDUCTOR 

2ND R-F 

END-INDUCTOR 

1ST I-F 

END INDUCTOR 

C3 1ST 

R-F TRIMMER 

Fig. 6. Lote Bottom View 

6AF4 OR 6T4 T3 
I-F OUTPUT 

TRANSFORMER 

Fig. 8. Late Top View 

T2 

I- F INPUT 

TRANSFORMER 

REPAIR PARTS 

LATE PENTODE MODEL 

REF. 
NO. 

PART 
NO. 

DESCRIPTION 
PRICE 
EACH 

CONDENSERS 
C3, Cl A-600220-1 Condenser, .8-6.5 uuf  
C4 Condenser, 1 0 .iuf  
C5 A-600389-2 Condenser, 0.4 uuf + 10%  
C6 Condenser, 0.25 uuf + 10%  
C8 Condenser, 1.5 uuf + 10%  
C10 Condenser, .68 uuf + 10%  
C11 A-600282-3 Condenser, 3-10 uuf  
C12 Condenser, 10 uuf  
Cl3A, C13B 103035 Condenser, Filter 30-30/150V  
C14, C16 Condenser, 68 uuf  
C15, C17 
C18, C19 Condenser, 1000 uuf  

C20 
C21, C22, C23, C24- Part of T3 Output I- F Transformer 

RESISTORS 
RI, R2 Resistors, 1500 ohms- 1/4W  
R3 Resistor, 12K ohms - 1/4W  
R4 Resistor, 470 ?h-.7;- 1/4W  
R5 Resistor, 12ù0 ohms-2W  
R6 Resistor, 150 ohms- 1/4W  
R7, R8- Part of Inductuner L7A, B and C. 

T1 
12 
T3 
11 
L2, L3 
L4, L5 
16 
L7A 
L7B 
L7C 

Al 
SOI 
SRI 
SW1A 
SW1B 
SW1C 

TRANSFORMERS AND COILS 
B-630124-1 
B-630130-1 
B-630131-1 
A-600407 
A-600240-1 
A-600383-1 
A-600384-1 

A-600286-1 

Transformer, Power  
Transformer, I-F Input  
Transformer, I F Output  
Choke  
Choke, 38 uh  
Choke  
Choke  

Tuner, UHF  

MISCELLANEOUS 
B-630094-1 
A-600214-1 
A-600474-1 

B-630069-1 

PART 
NO. 

B-630065-1 
A-600376-1 
C-646052-1 
C-646056-1 
A-600387-1 
B-630049-3 
A-600413-1 
A-600378-1 
B-630062-1 
A-13972-16 
A-11514-29 
A-600023-7 
C-646070-1 
C-646070-2 
A-600256-1 

Antenna  
Power Outlet, A. C  
Selenium Rectifier   

Switch  

NAME OF PART 

$ .50 

.08 

.36 

.90 

2.52 
.50 

1.70 
.08 
.50 
.07 
.10 

13.50 

1.80 
.28 

1.44 

1.66 

EARLY CASCODE MODEL 

REF. 
NO. 

PART 
NO. 

DESCRIPTION 
PRICE 
EACH 

Cl, C2, C12 
C3, C6 
C4, Cl, C9 
C5 
C8 
C10 
C11 
C13 
C15 
Cl4A 
Cl4B Cl4C FP 318.5 
C16, C17 
C18, C19 
C20, C21 , C22 

R2 
R3, R4 
R5, R6 
R7, R8 
R9, R10 

Ti 
T2 
T3 
LI, L2 
17, L8, 19 
L3, L4 
110 
L11 
Ll2A 
Ll2B , Ll2C 

Al 
B1 
SO1 
SW1A 
SW1B 
SW1C 

A-600220-1 

A-600025-15 

A-600282-3 

CONDENSERS 
Condenser, 68 uuf + 10%  
Condenser, . 8-6.5 uuf  
Condenser, 1.0 uuf  
Condenser, 1.2 uuf  
Condenser, 2.2 uuf  
Condenser, 3-10 uuf  

Condenser, 68 uuf  

Condenser, 20-20-20/200-175-150  

Condenser, 1000 uuf  

Condenser, 10 uuf  

RESISTORS 

Resistor, 3300 ohm-2W  
Resistor, 680 ohm-2W  
Resistor, 56 ohm ± 10%- 1/4W  
Resistor, 470 ohm- 1/2W  
(Part of lnductuner)  

TRANSFORMERS AND COILS 
B-630052 
B-630070-1 
B-630121-1 

A-600033-2 
6000285 
A-600240 
A-600240-2 

A-600286-1 

Power Transformer  
Transformer, Input  
Transformer, Output  

Choke  
Choke  
Choke  
Choke  

Tuner, UHF  

MISCELLANEOUS 
B-630094-1 
A-600219 
A-600214-1 

B-630069-1 

PARTS - BOTH MODELS 

Cabinet  
Cable Clamp  
Chassis, I-F  
Chassis, R. F  
Chassis, End ....... 
Cord, A. C  
Crystal  
Crystal Board  
Dial Glass  
Eyelet  
Hex Nut  
Insulator  
Knob (Function)  
Knob (Tuning)  
Knob, Spring  

PRICE 
EACH 

$ 5.50 
.08 
.28 
.33 
.10 
.82 

2.90 
.20 
.8o 
.01 
.01 
.01 

1.00 
.80 
.02 

PART 
NO. 

A-600296-1 
B-630129-1 
A-600298-1 
A-600280-1 
A-600034-1 
A-6000215-1 
A- I1511-62 
A-15717-12 
A-600035-1 
A-600035-3 
A-600217-1 
A-600277-1 
A-600222-1 
B-630070-1 
B-6301.21-1 

Antenna  
Nylon Adjustment Screw  
Power Outlet, A. C   

Switch  

NAME OF PART 

Osc. Plate Bracket  
Osc. Shield  
Osc. Shield Lid  
Osc. Trimmer Bracket  
Socket ( I. F.)  
Socket (Osc.)  
Screw 6-32 (Trimmer)  
Screw 6-32 (Trimmer Osc.)  
Shield, 7 Pin Tube (Osc.)  
Shield, 7 Pin Tube ( I- F)  
Terminal Board  
Trimount Stud  
Transmission Line  
Transformer, Input  
Transformer, Output  

$ .50 

.08 

.36 

2.50 
4.60 

.08 

.08 

.50 

.50 

13.50 

1.80 

.28 

IMPORTANT - All prices in this literature ore subject to change without notice and are subject to an additional charge to cover any applicable sales 

tax, use, occupation, or other tax affecting our purchase or sale of merchandise. 

PRICE 
EACH 

.04 

.20 

.08 

.04 

.18 

.20 

.01 

.01 

.14 

.08 

.14 

.01 

.10 
2.50 
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35GSE-3095A MAHOGANY 

35GSE-3097A BLONDE 

3SGSE-3076A MAHOGANY 

35GSE-3078A BLONDE 

GENERAL INSTALLATION INSTRUCTIONS 

TUBE COMPLEMENT 

6BQ7 or 6BZ7 R.F. Amplifier 
616 Oscillator, Modulator 
6CB6 Video I.F. Amplifier 

6CL6 Video Amplifier 
6AU6 Sound I.F. Amplifier 

6AL5 Sound Detector 
6SN7GT A.F. Amplifier, Horizontal 

AFC Control 

6W6GT Audio Amplifier 
6SN7GT Sync Separator, Phase Splitter 

6SN7GT Horizontal Oscillator 

1B3GT H.V. Rectifier 

6BQ6GT Horizontal Output 

6W4GT Horizontal Damper 

12BH7 Vertical Oscillator, Vertical 
Amplifier 

5U4G Power Rectifier 

21YP4A 21" Picture Tube 
Electrostatic Focus 

1N60 Video Detector 
Germanium Crystal 

ELECTRICAL SPECIFICATIONS 

Power Supply  110 to 120 Volts 60 Cycle AC 

Power Consumption  225 Watt 
Power Output  Undistorted 2.2 Watt 

Maximum 4.0 Watts 

Antenna Input Imp. 300 Ohms Balanced 
Tuning Range 12 Channel 

Loud Speaker 6" PM 35GSE-3076A 
6" PM 35GSE-3078A 
8" PM 35GSE-3095A 
8" PM 35GSE-3097A 

Voice Coil Impedance   3.2 Ohm at 400 Cycles 

I.F. CIRCUIT Inter-Carrier Sound 

R.F. STAGE One 
I.F. STAGES Three "Combined Picture and Sound" and one "Sound" 

41.25 M.C. Sound Carrier 

45.75 M.C. Video Carrier 

4.5 M.C. Inter-Carrier Sound 

While each receiver is correctly aligned at the factory 
rough handling in transit, ageing, drift, etc., may throw 

the receiver off, so we suggest that the proper oscillator 
trimmers, ratio detector, and rear panel controls ( see pages 
4 and 5) be checked for correct adjustment with a trans-
mitted television pattern, in the customer's home at the 
time of installation. Be sure to have the receiver operating 
for one-half hour before making these adjustments. Listed 
below is the correct procedure to follow in making these 

adjustments. 

(A) Check all operating channels, using FINE TUNING 
CONTROL for best picture detail. ( See paragraph 

PEAKING THE INDIVIDUAL OSCILLATOR 

TRIMMERS.) 

(B) Check LOCALITY ADJUSTER CONTROL located 

on hack of chassis for proper setting. 

NOTE: The signal strength ( too strong or too weak) 
will be affected by location and distance from the 
station, type of antenna used, terrain obstructions 
such as tall buildings, electrical disturbances. 

PEAKING THE INDIVIDUAL OSCILLATOR TRIMMERS 

(A) Set channel selector knob to the desired channel. 

( B) Set the FINE TUNING CONTROL to the center 

position. 

(C) Remove the channel and fine tuning knobs. This will 
expose the individual channel adjustment screw 
opening just to right of the channel shaft. See Fig. 1. 

(D) Use a non-metallic screwdriver such as polysterene 

or nylon. 

Adjust the individual oscillator screw for best picture.de-
tail. A slight adjustment in either direction is all that is 

necessary. CAUTION: DO NOT ADJUST INDISCRIM-
INATELY, this may cause the adjustment screw to fall 
from its locking position. 

THE PROPER ADJ. 

SCREW FOR THE 

CHANNEL TUNED TO 

WILL APPEAR HERE 

FIG. I 

ADJUSTMENT FOR STATION BUZZ 

If station buzz is excessive and is NOT DUE to "contrast 
control" being advanced too far in a clockwise direction or 
the locality adjuster control in the incorrect position, ad-
just the ratio detector secondary adjustment screw located 
on top of the ratio detector for minimum buzz. MAKE 
SURE THAT THIS POSITION IS BETWEEN the two 
MAXIMUM buzz peaks that will be noticed when adjust-

ment screw is turned to the right or left of the minimum 

buzz position. 

HIGH VOLTAGE WARNING 

This television receiver contains high voltages which are dangerous to life or may result in serious burns. Never 

operate or service the receiver outside of the cabinet or with the high voltage shield cover removed until all 

the safety precautions necessary for working with high voltage equipment have been observed. 

PICTURE TUBE 

HANDLING PRECAUTION 

Shatterproof goggles and heavy gloves must be worn by individuals while handling or installing the picture 

tube into the receiver. The picture tube encloses a high vacuum and is subjected to excessive air pressure. 
HANDLE WITH EXTREME CARE—do not strike or scratch the tube nor subject it to more than moderate pres-

sure when inserting into or removing from its socket. Breakage and the resulting implosion may result in 

damage to property or injury to an individual. 

CHASSIS REMOVAL INSTRUCTIONS 

To remove chassis from cabinet correctly: 

1. Remove back from cabinet. 

2. Disconnect speaker leads from jack mounted on chassis. (Remove speaker from table model cabinet). 

3. Remove the 4 pushon type knobs. 

4. Remove the 4 chassis mounting screws. 

When reinstalling chassis make sure inside of safety glass is clean and face of picture tube is free of finger 

marks, lint, etc. Any commercial glass cleaner may be used. 
4116A 

©John F. Rider 
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MODELS 35GSE-3076A, -3078A, -3095A, -3097A 

ADJUSTMENT PROCEDURE FOR ELECTROSTATIC FOCUS PICTURE TUBES, 

DEFLECTION YOKE, ION TRAP, HORIZONTAL AND VERTICAL CENTERING, 

CORNER SHADOW, AND PICTURE TUBE ALIGNMENT. 

WHEN REPLACING PICTURE TUBE ALWAYS HAVE FACE OF TUBE TIGHT AGAINST RUBBER STOPS 

VERTICAL AND 
HORIZONTAL CENTERING 

Adjust the two centering rings located on the back of 
the Deflection Yoke assembly so that pattern is centered 
both horizontally and vertically. 

ELIMINATING SEMI-CIRCULAR 
CORNER SHADOW OF 

PATTERN OR PICTURE 

Use same procedure as listed above on horizontal and 
yertical centering. 

Caution: DO NOT USE ION TRAP TO ELIMINATE 
CORNER SHADOW OF PATTERN IF BY SO DOING 
THE INTENSITY OF RASTER IS DECREASED. 

o 

REPOSITIONING LOOSE 
OR REPLACED PICTURE TUBE 

This rubber gasket around edge of Deflection Yoke mounirg bracket 
supports the picture tube. It should always be pressing very firmly 
against the bell of the tube, otherwise the picture tube may move and 
cause corner shadow or shifting of pattern on screen. 

To position loosen the Deflection Yoke mounting screw 
"A" and 2 wing nuts " B" and the 4 Phillips screws "C". 
Push the complete Bracket Assembly forward so that the 
rubber gasket fits snugly around bell of picture tube. 
Tighten the 4 Phillips screws "C" firmly. IF the foregoing 
procedures have been followed correctly the picture 
tube should now be held firmly in place. Gently push the 
deflection yoke forward and tighten the 2 wing nuts 
"B". Before tightening screw "A" make sure that 
pattern is not tilted. 

STRAIGHTENING 
TILTED PATTERN 

If Pattern is tilted on screen. ad-
just Deflection Yoke position by— 

I. Loosen yoke-locking screw (A). 

2. Straighten pattern on screen 
by sliding locking screw to 
right or left. 

3. Lock yoke in proper position 
by firmly tightening screw. 

ION TRAP ASSEMBLY 

Maximum brightness will be determined by the position of the 
ION TRAP ASSEMBLY: 

\
I. Advance BRIGHTNESS CONTROL on front of chassis to 

maximum brightness position. 

2. Adjust the ION TRAP ASSEMBLY for maximum brightness 
by sliding back and forth and rotating to right or left, 

3. Reduce BRIGHTNESS with BRIGHTNESS CONTROL and 
repeat adjustment of ION TRAP for best positioning. 

Caution: IF A SEMI- CIRCULAR SHADOW AROUND CORNER 
OF PICTURE OR PATTERN IS OBTAINED, DO NOT ELIMINATE 
WITH ION TRAP, IF BY SO DOING THE INTENSITY OF THE 
PATTERN IS DECREASED. 

SM- ' 002 

REAR PANEL CONTROL ADJUSTMENTS 

DON'T DISTURB THESE PANEL CONTROLS UNNECESSARILY—IF THE PICTURE IS GOOD, LEAVE THEM ALONE. 

Normally, after the receiver has been properly installed, 
only the two dual operating controls on front of cabinet 
'seed be adjusted by the owner. 

ONLY when the picture does not stay locked in the center 
of the screen, or is egg-shaped or very fuzzy, will it be 
necessary to adjust one of the rear panel controls. 

If you experience a poor quality television picture, do not 
immediately assume that the difficulty is in your receiver. 
The cause may be due to temporary station transmitter 
I i ff icul ties. 

If picture is too strong and the CON-
TRAST CONTROL is not set too high. 
adjust to either medium or strong signal. 

If the picture is weak and an adjustment 
of the FINE TUNING CONTROL does 
not bring out good picture detail, adjust 
to either medium or weak signal. 

Before adjusting any of the panel controls, study the 
picture you are receiving and compare it with one of 
the illustrative patterns below having similar charac-
teristics. ADJUST ONLY THE CONTROL INDICATED 
AS THE ONE TO BE USED to correct that particular 
type of mis-adjustment. 

By having someone hold a mirror in front of screen it is 
possible to adjust the required control and still look at 
the screen while making the adjustment. Turn the 
proper control slowly to the right or left until the picture 
stops rolling, becomes clear, etc. 

VERTICAL AND 
HORIZONTAL CENTERING 

TO BE ADJUSTED BY A QUALIFIED 
TELEVISION TECHNICIAN ONLY. Ad-
just the 2 centering rings mounted on 
the back of the deflection yoke assembly 
for proper centered picture. 

LOCALITY 

AJUSTER 

tvpDIUM 
SIGNAI_ 

STRONG 
SIGNA 

WEAK 
SI ÑAL 

BRIGHTNESS CONTROL: This control 
is used in adjusting for brilliance or light 
intensity of the screen. When picture is 
too light as shown adjust Brightness Con-
trol. 

BRIGHTNESS 

VE R T. 
HOLD 

IF PATTERN continuously rolls across 
screen in vertical direction ( up or down) 
ADJUST VERTICAL HOLD CONTROL 
so that pattern stops rolling and remains 
stationary on screen. 

VERT 
SIZE 

IF PATTERN extends over top and bot-
tom of screen ( too large) or is too small, 
in a vertical direction, adjust VERTICAL 
SIZE to make circle fit on screen. 

NOTE: If, after this adjustment, circle is 
not uniformly round, a slight adjustment 
of the VERTICAL LINEARITY CONTROL 
may be necessary. 

©John F. Rider 
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II INTERFERENCE 

Electrical interference, reflections and refractiom, 
all of which will affect the quality of the picture, 
are problems that cannot be eliminated by any 
adjustment of the receiver controls. These sources 
of disturbance must be considered when the tele-
vision antenna is installed. 

This means that both the type of antenna and 
its installation are of the greatest importance, 
and is one of the reasons why we recommend 
that only a trained television technician install 
the antenna. 

IF PATTERN IS FUZZY, ADJUST FOCUS 
CONTROL for sharpest definition. 

NOTE: Have " Brightness" and -Con-
trast" controls properly adjusted before 
adjusting Focus Control. 

VERT. 
LINEARITY FOCUS 

IF PATTERN IS TOO LARGE OR TOO 
SMALL, adjust HORIZONTAL SIZE 
CONTROL to make circle fit screen 

HORIZ. 
HOL D 

e 

FUSE 

HORIZ. 
SIZE 

IF PATTERN is egg-shaped in vertical di-
rection ( flat on top), adjust VERTICAL 
LINEARITY CONTROL to make pattern 
round. 

NOTE: If, after this adjustment, circle is 
round but is too small or too large, a 
slight adjustment of the VERTICAL SIZE 
will be necessary to make circle fit on 
screen properly. 

nee 

• 

IF PATTERN continuously breaks up in 
horizontal direction ( LEFT TO RIGHT) 
ACROSS SCREEN, adjust HORIZONTAL 
HOLD CONTROL to bring pattern to 
stationary position on screen. 

Photos by courtesy of "RCA Service 
a Radio Corpora tion of Americo qubsjdjary, 

Company, Inc. 
Camden, N. J." 
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6B07A OR 673Z7 

6J6 6B074 OR 6BZ7 
OSC, MIXER R AMP 

R F AMP 

6GB6 
.1 , VIOCS IF 

GALS 
RATIO OCT 

1B3GT 
V. RECTIFIER 

DO NOT ktE•SuITE vOLIAGES 

ON TITIS TUBE. 

LOCALITY ADJUSTOR SWITCH IN STRONG 

SIGNAL POSITION , 

CONTRAST CONTROL AT MINIMUM 

ALL READINGS UNLESS SPECIFIED MEASURED 

WITH NO SIGNAL INPUT. 
Mu, VOLTAGE READING TO BE TAREN ONLY 

AT SECOND ANODE OF PICTURE TUBE. 

ALL VOLTAGE READINGS MADE WITH • 

VACUUM TUISE VOLTMETER. 

• AC VOLTAGES e 290 VOLTS OC ABOVE GROUND 
.Cb VOLTAGE VARIES WITH SETTING OF CONTROLS 

.000 MM! 

C 

6J6o 

6CB6 
3.0 VIDEO IF 

6W6GY 6 

AUDIO OUTPUT 

6SN7GT Ito 
AUDIO AMP S 

NOR12. A.F.C. CONTROL 

6B06GT 
NORIZ. OUTPUT 

NC .25 

NC 

Tà4 49 IC•T• 

OSC -MIXER 

6AU6 
.. SAC SOUND I g 

BO 

RD 

4,5 

125 

NC 

490 NC. 

6W4G7 
NORI2 DAMPER 

NC 

cuon tuxut Er. .F0 MMF 

• . C•2 

• 

SI 

6CL6 
VIDEO AMP 

240 

6.3 

mom ROC meAF C-20AJ.  

I- 1.m c-ro!  

1 800 Mg! C•20C T1. 

e-ieno mug C-200 1 

I2BH7 
VERT OSC .1 OUTPUT 

alzo 6," 

5U4G 
RECTIFIER 

210 

6SN7GT 

.0 Pr:ANsi U9. B 

o 6SN7GT 

vo 
OSC. 

II CO 

ORG 

0,OLU 

T-2 
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ALIGNMENT DATA 

ALIGNMENT PROCEDURE 
All circuits are very stable and will seldom require adjust-
ment. Only when major parts of the tuner or the video I-F 
strip have been replaced or tampered with will it be neces-
sary to realign the receiver. 

Generally under normal conditions only the INDIVIDUAL 
CHANNEL TRIMMERS in the tuner unit may require 
adjustment by the service technician. 

RATIO DETECTOR AND SOUND I-F ALIGNMENT 
In most cases only the secondary of the ratio detector coil 

will require adjustment. This can be done simply by ad-
justing the top adjustment screw of the ratio detector for 
minimum buzz with the sound carrier of a TV station. For 

complete alignment use steps 1, 2, and 3 in the alignment 
table. 

PICTURE Í-F ALIGNMENT 
Receiver should be run for at least hour before proceed-
ing with alignment. 

FIG. 2 

EQUIPMENT REQUIRED 

VACUUM TUBE VOLTMETER 

For video IF alignment maintain readings in middle of 

low volt scale. 

SIGNAL GENERATOR supplying a 4.5 MC. (within .25% 

40 to 216 MC. (within 1%) signal. With output adjustable 

to at least .1 volt maximum. 

CATHODE-RAY OSCILLOSCOPE. Must have good fre-

quency and phase response from 10 cycles to at least 2 MC. 

SWEEP GENERATOR. Capable of covering 40 to 270 

MC. with a 10 MC. sweep with output adjustable to at 

least .1 volt maximum. 

3 VOLT "A" BATTERY to provide fixed bias during video 

I- F and R-F alignment. 

FIG. 3 

ALIGNMENT TABLE 

RATIO DETECTOR AND SOUND ALIGNMENT 

Step Connect Signal 
No. Generator to 

In series with .001 Mfd. 
Cond. to junction of 
C-97 and L- I3 terminal 
3 of 4th I.F. See fig. 5 

2 

3 

In series with .001 Mfd. 
Cond. to ¡ unction of 
C-97 and L- I3 terminal 
3 of 4th I.F. See fig. 5 

In series with .001 Mfd. 
Cond. to cathode of 
picture tube yellow 

lead. See fig. 5 

Sig. Gen. 
Freq. 

Connect Voltmeter to Miscall s Instructions 

4.5 MC. 

4.5 MC. 

In series with 47,000 ohm res. across 
C-23 a 10 Mfd. cond. See fig. 5 

Maintain reading on 10 volt scale 
contrast at maximum. 

Remove 3rd video IF tube 6CB6. 

In series with 47,000 ohm res, to 
junction of R-30 and C-44. 

See fig. 5 

Maintain reading on 10 volt scale 
contrast at maximum. 

Remove 3rd video IF tube 6CB6. 

Adjust 

T-7 ( top) and T-8 
(bottom) for max. 

reading. 
See fig. 4 & 5 

T-8 ( top) for zero 
reading 

See fig. 4 

4.5 MC. In series with 47,000 ohm res. across 
C-23 a 10 Mfd. cond. See fig. 5 

NOTE I: For minimum buzz always adjust T-8 ( top) with the 

NOTE 2: Alternate 4.5 MC. trap alignment: Adjust T-6 ( top) 

Maintain reading on 
low volt scale. 

Remove 3rd video IF tube 6CB6. 

T-6 ( top) for mini-
mum reading. 
See fig. 4 

sound carrier of a TV station. 

for minimum 4.5 MC. beat on picture with a strong station signal. 

PICTURE I-F ALIGNMENT 

Step 
No. 

Connect Signal 
Generator to 
" 

Sig. Gen. 
Freq. 

Connect Voltmeter to misceil s I ions Adjust 

4 Ungrounded converter 44.0 MC. In 'series with 47,000 ohm res. to Tuner on channel 3, 3 volts bias T-5 ( top) for 
tube (6J6) shield. ¡unction of R-37 and L-7. See fig. 5 across C-SI positive side to 

ground. Locality switch in strong 
position. See fig. 5 

maximum reading. 
See fig. 4 

5 Ungrounded converter 43.0 MC. In series with 47,000 ohm res. to Tuner on channel 3, 3 volts bias 7-4 ( top) for 
tube ( 6J6) shield. ¡unction of R-37 and L-7. See fig. 5 across C-5I positive side to 

ground. Locality switch in strong 
position. See fig. 5 

maximum reading. 
See fig. 4 

6 Ungrounded converter 41.25 MC. In series with 47,000 ohm res. to Tuner on channel 3, 3 volts bias T-4 ( bottom) for 
tube (6J6) shield, junction of R-37 and L-7. See fig. 5 across C-5I positive side to 

ground. Locality switch in strong 
position. See fig. 5 

minimum reading. 
See fig. 5 

— • - - 
Repeat Steps 5 & 6 

7 Ungrounded converter 45.4 MC. In series with 47,000 ohm res. to Tuner on channel 3. 3 volts bias T-3 ( fop) for 
tube (6J6) shield, junction of R-37 and L-7. See fig. 5 across C-5I positive side to 

ground. Locality switch in strong 
position. See fig. 5-

maximum reading. 
See fig. 4 

8 Ungrounded converter 47.25 MC. In series with 47,000 ohm res. to Tuner on channel 3, 3 volts bias T-3 ( bottom) for 
tube ( 6.16) shield, junction of R-37 and L-7. See fig. 5 across C-5I positive side to 

ground. Locality switch in strong 
position. See fig. 5 

minimum reading. 
See fig. 5 

Repeat Steps 7 & 8 

9 Ungrounded converter 44.6 MC. In series with 47.000 ohm res. to Tuner on channel 3, 3 volts bias - T-1 (top) for 
tube (6.16) shield. ¡unction of R-37 and L-7. See fig. 5 across C-5I positive side to 

ground. Locality switch in strong 
position. See fig. 5 

maximum reading. 
See fig. 4 

NOTE: Detune T-2 by turning slug 
out as far as possible. 

-- — 
Tuner on channel 3, 3 volts bias T-2 ( top) for l 0 Ungrounded converter 45.75MC. In series with 47,000 ohm res. to 

tube ) 6J6) shield, junction of R-37 and L-7. See fig. 5 across C-5I positive side to 
ground. Locality switch in strong 

position. See fig.  5 

maximum reading. 
See fig. 4 

NOTE 3: For visual check of IF response curve ( see fig. 2) connect signal and sweep generator to ungrounded converter tube shield ( 6.36). 

Connect oscilloscope in series with 47,000 ohm resistor to ¡ unction of R-37 and L-7. 

TUNER R.F. ALIGNMENT 

NOTE 4: NEVER ADJUST C-3, C-7 and C- I2 UNLESS ABSOLUTELY NECESSARY. THEY ARE FACTORY PRESET BY SPECIAL EQUIPMENT. 

Step 
No. 

Connect Marker 
Generator to 

Marker 
Gen. Freq. 

Connect Sweep 
Gen. to 

Sweep 
Gen. Chan. 

Connect 
Oscilloscope to 

Miscell s 
Connections 

Adjust 

l l Loosely couple to 
sweep gen. leads, 

205.25 MC. 
and 

209.75 MC. 

300 ohm an- 
tonne terminals, 

12 Lead extending from 
top of tuner. See fig. 4 

Tuner on channel 12 
3 volt bias to junc- 
tion of C-SI locality 

switch in strong 
position. 

C-3, C-7 and C- I2 for 
max, response having 
linear peaks with pie-
ture and sound mark-
ers at 90% maximum 
response. See fig. 3 

12 OBSERVE RESPONSE CURVE FOR ALL CHANNELS USING CORRECT FREQUENCIES AND CHANNELS. 
A SLIGHT COMPROMISE SHOULD BE MADE WITH C-3, C-7 and C- I2 IF MARKERS ARE BELOW 70%. 

NOTE 5: FOR RE OSCILLATOR ALIGNMENT. SET FINE TUNING CONTROL IN CENTER POSITION. ADJUST INDIVIDUAL CHANNEL 

TRIMMERS FOR BEST PICTURE DETAIL WITH THE PATTERNS OF A TV STATION. NOTE: USE A NON-METALLIC SCREW-

DRIVER. 

NOTE 6: C-1* ( See fig. 4) part of a 40 MC. tuned trap need only be adjusted when local interferences from 40 thru 45 MC. affect the 

picture. Adjust C-I8 for minimum 40 MC. beat on picture with a station signal. 
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MODELS 35GSE-3076A -3078A -3095A -3097A 

VIDEO AMP. 

TRIMMER LOCATION AND ALIGNMENT CONNECTION POINTS 

300 VIDEO IF 

STEPI- SOUND 

TARE OFf CON. 
T - 7 

4 5 AC SC,D 

If 

STEP- 7 ONO VIDEO IF 
Y-3 45.4 MC 

200 VIDEO, 

STEP 5 3RD VIDEO IF 
T - 4 43 0 WC 

RATIO OCT 

STE ,  2 SECONDART Cr 

- RATIO DETECTOR TAI 
45 MC 

STEP 10 PART Of 1ST SUMO 

$ T-2 45.75 MC 

OR R F ALIGNMENT ADJUS 

C-3, C-7, AND C-I2. 

SEE STEPS II AND .e. 

FOR R F ALIGNMENT SEC STEPS 

11 12 OSCILLOSCOPE CORRECTION 

ADJUST C-10 TO ELIMINATE 40 AOC 

LOCAL INTERFERENCE NOT USED 

IN MODELS NITR UNf TUNERS. 

FIG. 4 

Siff P TROU •../.000 Omo 

RESISTOR, CORRECT VOLTMETER 

TO JUNCTION Of C••• • •-à0 

STEPS • TROU KI Cormier 

TO JUNCTIONOP 

R-17 1.11.0 L. , MOTE 5 

GONNECi OSCILLOSCOPE TO 
JUNCTION Of 1.1•51 Met,  

STEPS • TORA eT CORRECi 
) VOLTS etAS TO JUNCTION 

Or R-3/ S C.S. PO NTIvE 

Set Or  

GROUX, 

L-13 

:TEP 3 CORRECT SIGNAL GENERATOR 
i01.0.1 • 00. 400 CONO TO CAT“00( 
Or ', cru'« Net CCCCC Ore LE LOI 

ITEM I • 3 THOU • •i000 0.0.1 

RE1151011. CORRECT VOLTMETER 

•CROSS C-23 

STOPS I • D CONNECT SIGNAL GENCIATOR 
T'eau A 00. 500 GOND TO JUNCT.ON Of 
L-/ AND FIG. 5 

PARTS LIST 
R.F. TUNER UNIT 

When Ordering Parts Give The Complete Part Number, Model Number and Description 

Ref. 
No. Part No. Description Price 

c-I 
C-2 
C-3 
C-4 

C-5 
C-6 
C-7 
C-8 

TUNER UNIT CAPACITORS 

CD8X-102Z 
13L8D12IK 
3IB-206 
I3L8C6R8C 

13XR1-30U101J 
CD8Q-470K 
31B-206 
CD8C-030C 

C-9 3IB-61 I 

C- I0 CD8C-030C 

C- I 1 CD8X- I 02Z 
C- I2 3IB-167 
C-13 CD8X-102Z 
C- I4 CD8D-12IK 
C- IS CDIOC-100K 

C- 17 CD8UA-050C 

C- I8 31B- I67 
C- I9 31B-252 

C-20A 31B-611 

C-20B 3IB-61 I 

C-20C 3113-611 

C-20D 318-611 

R- I 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 

27E153-2 
27E1009-6 
27E153-2 
27E224-2 
27E473-2 
27E1009-24 
27E103-2 
27E471-2 
27E223-3 

Fixed Ceramic, 1000 MMF GMV $ .24 
Fixed Ceramic, 120 MMF :t 10% N750 .28 
Trimmer R.F., .5-3 MMF   .66 
Fixed Ceramic, 6.8 MMF -±-  25 MMF 
NPO .72 

Fixed Ceramic, 100 MMF nt- 5% N750 
47 MMF -±- 10% N1400 .24 
Trimmer R.F., .5-3 MMF .66 
Fixed Ceramic, 3 MMF :t .25 
MMF NPO .24 

Feed Thru Condenser 800 MMF GMV 
(Part of Center Shield Assembly) .32 

Fixed Ceramic, 3 MMF ± .25 
MMF NPO   .24 

Fixed Ceramic, 1000 MMF GMV   .24 
Trimmer Antenne 3-9 MMF .66 
Fixed Ceramic, 1000 MMF GMV .24 
Fixed Ceramic, 120 MMF ± 10%  .28 
Fixed Ceramic, 10 MMF ± 10% NPO .22 
68 MMF Part of 40 MC Trap T-15 
68 MMF Part of 40 MC Trap T- 17 
Fixed Ceramic, 5 MMF ± .25 MMF 
N900   

Trimmer Antenne 3-9 MMF 
Ceramic Bushing and Lead Assembly, 

Fine Tuning .40 
Feed Thru Condenser ( Part of 
Center Shield Assembly) 800 MMF .32 

Feed Thru Condenser ( Part of 
Center Shield Assembly) 800 MMF .32 

Feed Thru Condenser ( Part of 
Center Shield Assembly) 800 MMF .32 

Feed Thru Condenser ( Part of 
Canter Shield Assembly) 800 MMF .32 

TUNER UNIT RESISTORS 

Carbon, 15,000 Ohm 1/2  W. -± 10% 
Carbon, 220,000 Ohm 1/2  W. ± 10%. 
Carbon, 15,000 Ohm 1/2  W. -± 10% 
Carbon, 220,000 Ohm h W. ± 10% 
Carbon, 47,000 Ohm th W. -± 10% 
Carbon, 330,000 Ohm 1/2  W. ± 10% 
Carbon, 10,000 Ohm 1/2  W. :t 10%. 
Carbon, 470 Ohm 1/2  W. -±- 10% . 
Carbon, 22,000 Ohm 1 W. ± 10% 

CHOKES AND COILS 

.24 

.66 

.08 

.08 

.08 

.06 

.06 

.14 

.10 

.08 

.10 

L- I 3113-638-1 R.F. Choke .72 
L-2 31 B-230 Feed Back Choke .30 
L-3 31 B-629 Cathode Choke .24 
L-4 34A-546 R.F. Filament Choke .08 
L-5 34A-575 Osc. Filament Choke .08 
L-15 34A-680 Mixer Choke .72 
T- I 31 B-682 Mixer I.F. .72 
T- I5 318-649 40 MC Trap ( Code White) 1.68 
T- I6 3113-289 40 MC Trap 
T- 17 3113-601 40 MC Trap ( Code Black) 1.68 

3IM-012-2R Antenna Coil Assembly 
Channel 2, Code R   1.20 

3IM-012-3R Antenna Coil Assembly 
Channel 3, Code R  1.20 

Part No. Description Price 

CHOKES AND COILS-(Cont.) 

31 M-012-4R Antenna Coil Assembly 
Channel 4, Code R 1.20 

3IM-012-5R Antenne Coil Assembly 
Channel 5, Code R 1.20 

3IM-012-6R Antenne Coil Assembly 
Channel 6, Code R 1.20 

31 M-012-7R Antenne Coil Assembly 
Channel 7, Code R 1.00 

3IM-012-8R Antenna Coil Assembly 
Channel 8, Code R     1.00 

3IM-012-9R Antenne Coil Assembly 
Channel 9, Code R    1.00 

31M-012-10R Antenna Coil Assembly 
Channel IO, Code R     1.00 

31 M-012-1 1 R Antenne Coil Assembly 
Channel II, Code R    1.00 

3IM-012-12R Antenne Coil Assembly 
Channel 12, Code R  1.00 

31 M-012-13R Antenne Coil Assembly 
Channel 13, Code R .00 

31M- 112-2R R.F. and Oscillator Coil Assembly, 
Channel 2, Code R  1.60 

31M- 112-3R R.F. and Oscillator Coil Assembly, 
Channel 3, Code R  1.60 

31M- I I2-4R R.F. and Oscillator Coil Assembly, 
Channel 4: Code R 1.60 

31 M- I12-5R R.F. and Oscillator Coil Assembly, 
Channel 5, Code R  1.60 

31M- 112-6R R.F. and Oscillator Coil Assembly, 
Channel 6, Code R 1.60 

31 M- I12-7R R.F. and Oscillator Coil Assembly, 
Channel 7, Code R   .50 

31M- 112-8R R.F. and Oscillator Coil Assembly, 
Channel 8, Code R  1.50 

31M- II 2-9R R.F. and Oscillator Coil Assembly, 
Channel 9, Code R     .50 

31M- 112-10R R.F. and Oscillator Coil Assembly, 
Channel IO, Code R  1.50 

31M-112-1IR R.F. and Oscillator Coil Assembly, 
Channel II, Code R   1.50 

31M- 112-12R R.F. and Oscillator Coil Assembly, 
Channel 12, Code R  1.50 

31 M-112-I3R R.F. and Oscillator Coil Assembly, 
Channel 13, Code R     1.50 

MISCELLANEOUS TUNER PARTS 

318-613-113 Fine Tuning Assembly 
31 B-203-113 Drum á Shaft Assembly, Less Coils 4.08 
3113-016 Roller Detent .16 
31 B-005 Spring Datent   .16 
31 B-124 Ground Plate, Fine Tuning .20 
31 B-008 Ground Spring, Fine Tuning .16 
3IB-021 Mounting Strap, Ceramic Bushing . 16 
I I D-022 Fiber Washer   .08 
318-030 Spring, Shaft Retaining .16 
31 B-278 Stator Contact Bracket Assembly 3.00 

16S-004 Shield for 613Q7  .16 
16S-006 Shield for 6J6  .16 
31 B-103 Shield ( Bottom Cover)   1.20 
3113-143 Shield ( Side)     1.00 

Kits containing the necessary strips to convert to any UHF channel are available. When ordering please be sure to: Give required UHF channel 

number, model number, and code letter " R." 
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MAIN CHASSIS 

Ref. 
No. Part No. Description Price 

CAPACITORS 

C-22 23E21 Fixed Ceramic, 2.2 MMF 500 V  .76 
C-23 25E66 Dry Electrolytic, 10 MFD 50 V. 1.02 
C-24 23E3216 Molded Tubular, . 1 MFD 200 V  .30 
C-25 23E23 Fixed Ceramic, 30 MMF 500 V  .24 
C-26 23E22 Fixed Ceramic. 20 MMF 500 V..24 
C-27 23E2025 Fixed Ceramic, .005 MFD 500 V. ( Disc) .30 
C-28 25E66 Dry Electrolytic, 10 MFD 50 V.   1.02 
C-30 23E3410 Molded Tubular, .01 MFD 400 V. .26 
C-3I 23E2025 Fixed Ceramic, .005 MFD 500 V. ( Disc) .30 
C-32 23E2025-3 Fixed Ceramic, .001 MFD 500 V. ( Disc) .20 
C-33 23E2027-14 Fixed Ceramic, 470 MFD 500 V  .18 
C-34 23E2025-3 Fixed Ceramic, .001 MFD 500 V. ( Disc) .20 
C-35 23E2027-14 Fixed Ceramic, 470 MMF 500 V  .18 
C-36 23E2027-11 Fixed Ceramic, 680 MMF 500 V. .26 
C-37 23E2025-3 Fixed Ceramic, .001 MFD 500 V. ( Disc) .20 
C-38 23E2027-11 Fixed Ceramic, 680 MMF 500 V. . .26 
C-40 23E2027-14 Fixed Ceramic, 470 MMF 500 V. . . 18 
C-4I 23E2025 Fixed Ceramic, .005 MFD 500 V. ( Disc) .30 
C-42 23E2025-3 Fixed Ceramic, .001 MFD 500 V. ( Disc) .20 
C-43 23E3500-40 Fixed Mica, 470 MMF 500 V. :L- 10% .30 
C-44 23E2025 Fixed Ceramic, .005 MFD 500 V. ( Disc) .30 
C-45 23E2025-3 Fixed Ceramic, .001 MFD 500 V. ( Disc) .20 
C-46 23E2025-3 Fixed Ceramic, .001 MFD 500 V. ( Disc) .20 
C-47 23E2025 Fixed Ceramic. .005 MFD 500 V. ( Disc) .30 
C-48 23E2027-9 Fixed Ceramic, .001 MFD 500 V. 

(Tubular) .20 
C-49 23E3407 Molded Tubular, .0033 MFD 400 V. .28 
C-50 23E3416 Molded Tubular, . 1 MFD 400 V. .34 
C-5I 23E122 Fixed Paper, .25 MFD 100 V AO 
C-52 23E2025 Fixed Ceramic, .005 MFD 500 V. ( Disc) .30 
C-53 23E2027-10 Fixed Ceramic, 150 MMF 500 V. .18 
C-54 23E3408 Molded Tubular, .0047 MFD 400 V. .24 
C-55 23E3410 Molded Tubular, .01 MFD 400 V. .26 
C-56 23E3610 Molded Tubular, .01 MFD 600 V. .30 
C-57 23E2030-15 Fixed Ceramic, 47 MMF 500 V  .24 
C-58 23E3500-85 Fixed Mica, 680 MMF 500 V. ± 5% .38 
C-59 23E2025 Fixed Ceramic. .005 MFD 500 V.   .30 
C-60 23E3608 Molded Tubular, .0047 MFD 600 V. .26 
C-6I 23E3414 Molded Tubular, .047 MFD 400 V  .36 
C-62 23E3500-40 Fixed Mica, 470 MMF 500 V. -±- 10% .30 
C-63 23E3500-39 Fixed Mica, 390 MMF 500 V. -1- 10% .26 
C-64 23E23 Fixed Ceramic, 30 MMF 500 VT   .24 
C-65 23E3416 Molded Tubular, . 1 MFD 400 V. .34 
C-66 23E3500-40 Fixed Mica, 470 MMF 500 V. ± 10% .30 
C-67 23E3408 Molded Tubular, .0047 MFD 400 V. .24 
C-68 23E3407 Molded Tubular, .0033 MFD 400 V. .28 
C-69 23E3410 Molded Tubular, .01 MFD 400 V.   .26 
C-70 23E2033-4 Silver Mica, 3900 MMF 500 V ± 5% 1.20 
C-7I 23E3410 Molded Tubular, .01 MFD 400 V  .26 
C-72 23E3616 Molded Tubular, . 1 MFD 600 V.   .46 
C-73 23E2025-5 Fixed Ceramic, 47 MFD 2000 V. ( Disc) .30 
C-74 23E3500-40 Fixed Mica, 470 MMF 500 V. ± 10% .30 
C-75 23E3404 Molded Tubular, .001 MFD 400 V. . .24 
C-76 23E3414 Molded Tubular, .047 MFD 400 V. .36 
C-77 23E3408 Molded Tubular, .0047 MFD. 400 V.   .24 
C-78 23E3414 Molded Tubular, .047 MFD 400 V. .36 
C-79 23E3424 Molded Tubular, .01 MFD 400 V. 

nt 10% ..   .30 
C-80 23E2025 Fixed Ceramic, .005 MFD 500 V. ( Disc) .30 
C-8I 25E64 Dry Electrolytic, 20 MFD 450 V 1.64 
C-82 25E63 Dry Electrolytic, 30 MFD 200 V., 

10 MFD 350 V  1.84 
C-83 25E62 Dry Electrolytic, 5-60 MFD 250 V  1.94 
C-84 25E65 Dry Electrolytic, 100 MFD 200 V. 

40-40 MFD 350 V  4.20 
C-85 23E3608 Molded Tubular, .0047 MFD 600 V. .26 
C-87 23E2025-3 Fixed Ceramic, .001 MFD 500 V. ( Disc) .20 
C-92 23E3610 Molded Tubular, .01 MFD 600 V. .30 
C-93 Fixed Ceramic, 15 MMF 500 V. 

Part of 2nd IF Transformer 
C-94 Fixed Ceramic, 15 MMF 500 V. 

Part of 3rd IF Transformer  
C-95 23E2025 Fixed Ceramic, .005 MFD 500 V. ( Disc) .30 
C-96 23E3216 Molded Tubular, . 1 MFD 200 V  .30 
C-97 23E20 Fixed Ceramic, 3 MMF 500 V.  .24 

Ref. 
No. Part No. Description Price 

R- II 27E1009-35 
R- I3 27E1009-8 
R- I4 27E1009-35 
R-15 27E223-2 
R- I6 27E470-2 
R- 17 27E183-2 
R- I8 27E560-2 
R- I9 27E183-2 
R-20 27E122-2 
R-21 27E333-3 
R-22 27E102-2 
R-23 27E102-2 
R-25 27E121-2 
R-27 27E151-2 
R-28 28E99 

R-29 27E471-2 
R-30 27E333-2 
R-3I 28E99 

R-33 27E1022 
R-34 27E683-2 
R-35 27E102-2 
R-37 27E155-2 
R-38 27E1009-8 
R-39 27E474-2 
R-40 27E183-5 
R-4I 27E103-2 
R-42 27E182-2 
R-44 27E102-2 
R-45 27E102-2 
R-46 27E103-2 
R-47 27E103-3 
R-48 27E1009-10 
R-49 27E684-2 
R-50 28E87 
R-5I 27E474-2 
R-52 27E682-2 
R-53 27E223-2 
R-54 27E333-2 
R-55 27E1016-13 
R-56 27E225-2 
R-57 27E223-2 
R-58 27E332-2 
R-59 27E823-2 
R-60 27E682-3 
R-6I 27E1009-46 
R-62 27E1009-8 
R-63 27E823-2 
R-64 27E1009-22 
R-65 27E475-2 
R-66 23E1015-2 
R-67 27E224-2 
R-68 27E222-2 
R-69 27E1009-11 
R-70 27E103-2 
R-71 27E823-2 
R-72 27E122-2 
R-73 27E474-2 
R-74 28E89 
R-75 27E1009-10 
R-76 27E682-3 
R-77 27E222-2 
R-78 27E121-2 
R-79 28E88 
R-80 27E182-2 
R-8I 27E182-2 
R-82 28E90 
R-83 27E1016-20 
R-84 28E86 
R-85 27E271-2 
R-86 27E102-2 
R-87 27E224-2 
R-88 27E474-2 

RESISTORS 

Carbon, 10,000 OHM 1/2  W. 1: 5% . 16 
Carbon, 5,600 OHM 1/2  W. nt- 5% . 10 
Carbon, 10,000 OHM 1/2  W. ± 5% . 16 
Carbon, 22,000 OHM 1/2  W. ± 10% . 10 
Carbon, 47 OHM 1/2  W. ± 10% .06 
Carbon, 18,000 OHM 1/2  W. ± 10% .08 
Carbon, 56 OHM 1/2  W. nt 10% .08 
Carbon, 18,000 OHM 1/2  W. nt- 10% .08 
Carbon, 1,200 OHM 1/2  W. ± 10% .06 
Carbon, 33,000 OHM 1 W. n+: 10% . 10 
Carbon, 1,000 OHM 1/2  W. ± 10% .06 
Carbon, 1,000 OHM 1/2  W. nt- 10% .06 
Carbon, 120 OHM 1/2  W. -1: 10% .08 
Carbon, 150 OHM 1/2  W. ± 10% .06 
Contrast Control, 1500 OHM 

(Dual See R- 3I ) 2.60 
Carbon, 470 OHM 1/2  W. ± 10% .08 
Carbon, 33,000 OHM 1/2  W. ± 10% .06 
Off-On-Volume Control, 1 Megohm 

(Dual See R-28) 2.60 
Wirewound, 4,000 OHM 5 W. 1.14 
Carbon, 68,000 OHM 1/2  W. ±- 10% .08 
Carbon, 1,000 OHM 1/2  W. ± 10% .06 
Carbon, 1.5 Megohm 1/2  W. ± 20% .08 
Carbon, 5,600 OHM 1/2 W. ± 5% . 10 
Carbon, 470.000 OHM 1/2  W. nt: 20% .06 
Carbon, 18,000 OHM 2 W. :1_- 10% .22 
Carbon, 10,000 OHM 1/2 W. -± 10% .08 
Carbon, 1,800 OHM 1/2  W. ± 10% .08 
Carbon, 1,000 OHM 1/2 W. -±- 10% .06 
Carbon, 1,000 OHM 1/2 W. -±- 10% .06 
Carbon, 10,000 OHM 1/2 W. -±- 10% .08 
Carbon, 10,000 OHM 1 W. -±- 10% . 10 
Carbon, 100,000 OHM 1/2 W. -± 10% .08 
Carbon, 680,000 OHM 1/2 W. -±- 20% .08 
Brightness Control, 5 Megohm   .82 
Carbon, 470,000 OHM 1/2 W. :1: 20% .06 
Carbon, 6,800 OHM 1/2 W. ± 10% .06 
Carbon, 22,000 OHM 1/2  W. nt- 10% . 10 
Carbon, 33,000 OHM 1/2  W. nt- 10% .06 
Wirewound, 15,000 OHM 5 W.  .75 
Carbon, 2.2 Megohm 1/2  W. ± 20% .06 
Carbon, 22,000 OHM 1/2  W. :t- 10% . 10 
Carbon, 3,300 OHM 1/2 W. :t- 10% .08 
Carbon, 82,000 OHM 1/2 W. ± 10% .08 
Carbon, 6,800 OHM 1 W. -± 10% .06 
Carbon, 150,000 OHM 1/2  W. ± 10% .08 
Carbon, 5,600 OHM th W. ± 5% . 10 
Carbon, 82,000 OHM 1/2 W. -.h 10% .08 
Carbon, 8,200 OHM 1/2 W. -±- 5% . 14 
Carbon, 4.7 Megohm 1/2 W. -± 20% .06 
Wirewound, 2.2 OHM 1/2 W. n1.: 5% . 18 
Carbon, 220,000 OHM 1/2  W. nt- 20% .06 
Carbon, 2,200 OHM 1/2 W. ± 10% .08 
Carbon, 560,000 OHM 1/2 W. nt 10% .08 
Carbon, 10,000 OHM 1/2 W. -1: 10% .08 
Carbon, 82,000 OHM 1/2 W. ± 10% .08 
Carbon, 1,200 OHM 1/2 W. ± 10% .06 
Carbon, 470,000 OHM 1/2 W. ± 20% .06 
Focus Control, 1 Megohm .70 
Carbon, 100,000 OHM 1/2 W. ± 10% .08 
Carbon, 6,800 OHM 1 W. -±- 10% . 10 
Carbon, 2,200 OHM 1/2  W. ± 10% .08 
Carbon, 120 OHM 1/2 W. :_1: 10% .08 
Vertical Size Control, 5 Megohm   .80 
Carbon, 1,800 OHM 1/2 W. nt- 10% .08 
Carbon, 1,800 OHM 1/2 W. ± 10% .08 

Vertical Hold Control, 850,000 OHM .80 
Wirewound, 8,700 OHM 5 W. .46 
Vertical Linearity Control, 750 OHM .70 
Carbon, 270 OHM 1/2  W. ± 10% .08 
Carbon, 1,000 OHM 1/2  W. ni: 10% .06 
Carbon, 220,000 OHM th W. ± 20% .06 
Carbon, 470,000 OHM 1/2 W. :1.: 20% .06 

MAIN CHASSIS-(Cont.) 

Ref. 
No. Part No. Description Price 

R-89 27E225-2 
R-90 27E225-2 
R-91 27E684-2 
R-93 27E102-2 

L-6 20E363-25 
L-7 20E363-19 
L-9 20E363-26 
L- I0 20E831 
L- I1 22E73 
L- I2 2E92 
L- I3 20E883 
T-2 20E857 
T-3 20E858 
T-4 20E859 
T-5 20E860 
T-6 20E785 
T-7 20E785 
T-8 20E783 
T-9 22E71 
T- I0 22E74 
T- I 1 22E75 
T- I2 20E788-2 
T- I3 22E72 
T- I4 22E70 

RESISTORS-(Cont.) 

Carbon, 2.2 Megohm 1/2  W. ± 20% 
Carbon, 2.2 Megohm 1/2 W. ± 20% 
Carbon, 680,000 OHM 1/2 W. =I: 20% 
Carbon, 1,000 OHM 1/2 W. -.I- 10% 

CHOKES AND COILS 

Video Series Choke 
Diode Shunt Choke 
Video Shunt Choke 
Horizontal Hold 
Filter Choke 
R.F. Choke 
Tweet Trap 
Transformer, 1st Video IF   
Transformer, 2nd Video IF 
Transformer, 3rd Video IF  
Transformer, 4th Video IF  
Transformer, 4.5 MC Trap 
Transformer, Sound IF  
Transformer, Ratio Detector 
Transformer, Audio Output   
Transformer, Power 
Transformer, Horizontal Output  
Transformer, Deflection Yoke 
Transformer, Vertical Output  
Transformer, Vertical Blocking Osc  

MISCELLANEOUS 

.06 

.06 

.08 

.06 

.70 

.70 

.70 
1.74 
2.72 
.36 
.18 
.76 

1.74 
  1.72 

2.94 
1.12 
1.12 
3.32 
1.74 

21.12 
12.34 
12.14 
3.42 
I .92 

29E30 Switch, Locality Adjuster  .94 
40E8-10 Fuse, 3 Ampere ( Slo-Blo) Line .26 
95E1 Crystal Diode IN60  1.00 
55E57 Fuse Holder with Cap    .70 
41E16 Line Cord with Female Plug  1.15 
17E32 Receptacle AC 2 Contact Male   .26 
17E1-17 Socket 9 Pin Miniature  .26 

Part No. Description Price 

MISCELLANEOUS-(Cont.) 

17E1-18 Socket, Octal   .14 
17E1-27 Socket, Octal Mica Filled 
17E1-36 Socket, Miniature 7 Pin  .14 
17E1-39 Socket, Miniature 9 Pin ( Noval Mica) .22 
18E25 Terminal, Antenne   
20E419-4 Connector, 2nd Anode Picture Tube .48 
20E517-12 Socket Assembly Picture Tube  1.02 
15E174-4 Ion Trap   .84 

OR 
15E174-6 Ion Trap .76 
20E891 Antenne, Built- In   1.46 

MISCELLANEOUS CABINET PARTS 

.44 

9E45 Safety Glass  11.28 
20E7744 Cabinet Back Assembly with Line Cord 4.30 
36E93-2 Mask for Picture Tube  5.00 
33E85 Rubber Gasket for Mask 58"  .58 

*20E544-13 Knob Assembly ( Channel Selector) 1.74 
"20E544-14 Knob Assembly ( Channel Selector) 1.74 
*20E545-9 Knob Assembly ( Off-On-Volume)  1.74 
"20E545-10 Knob Assembly ( OR-On-Volume)  1.74 
**37E59 Knob Only ( Channel Selector)  .22 
*37E59-5 Knob Only ( Off-On-Volume)  .30 
*37E59-6 Knob Only ( Channel Selector)  .22 
"37E59-11 Knob Only ( Off-On-Volume)  .32 
*37E71-7 Knob, Fine Tuning    .34 
*37E714 Knob, Contrast   .34 
"37E71-11 Knob, Fine Tuning  .54 
**37E7I - 12 Knob, Contrast   .54 
36E90 Plate Only ( Channel Selector)  1.30 
36E91 Plate Only ( Off-On-Volume)  1.30 

*For mahogany cabinets only. 

**For blonde cabinets only. 

IMPORTANT-All prices in this literature are subject to change without notice and are subject to an additional 

charge to cover any applicable sales tax, use, occupations, or other tax affecting our purchase or sale of merchandise. 
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MODELS 35WG-3080A, 35WG-3090A 

MODEL 

35WG-3080 (MAH.) 

MODEL 

35WG-3090 (OAK) 

ELECTRICAL SPECIFICATIONS 

Power Supply,   105-125 Volts AC 
60 Cycles Only 

Power Consumption  Television-210 Watts 
Radio-35 Watts 

Phonograph-55 Watts 

2  4 Watts (Max.) 
1.8 Watts ( 10% Distortion) 

Tuning Ranges  TV Channels 2 thru 13 
AM-540-1600 KC 

Power Output 

Intermediate Freq. (Tel.) .... Picture-26.20 MC 
Sound-21.70 MC 

Intermediate Freq. (Radio).  455 KC 

Selectivity ( Radio) 45 KC Brood rit 1,000 Times 
Signal, measured at 1,000 KC 

Sensitivity (Radio)  (For .5 Watt Output) 
10 Microvolts Average 

Tel. Antenna Input Imp. ... ..300 Ohms Balanced 

lntercarrier Sound System  4.5 MC 

Loud Speaker  8" PM Dynamic 

Voice Coil Impedance 3  2 Ohms 400 Cycles 

Record Changer  See Manual 5096A (VM-950) 

Cartridge  Shure P77V (60H17) 

Needles-78 RPM  Shure 85-16 (61H2) 
—331/2 & 45 RPM —Shure 85-18 (61H13) 

TUBE COMPLEMENT 

TELEVISION 

Symbol Type Function 

Tuner 6J6 R-F Osc. and Mixer 

*Tuner 611Q7 R-F Amplifier 

V-1  6CB6 1st Pix I-F Amplifier 

V-2  6CB6 2nd Pix I-F Amplifier 

V-3  6CB6 3rd Pix I-F Amplifier 

V-4 A & B 6AL5 Pix Det. and DC Restorer 

V-5 A & B. .  12AT7 1st Video Amp. and Phase 
Splitter 

V-6  6AH6 Video Output 

V-7  6BE6 Sync. Separator 

V-8  6SN7-GTA Vertical Osc. & Vertical 
Output 

V-9  6AU6 Automatic Gain Control 

V-10 6AU6 1st Audio I-F 

V-11  6AU6 2nd Audio I-F 

V-12 6AL5 Ratio Detector 

V-13 6AV6 1st Audio Amplifier 

V-14 6AQ5 Audio Output 

V-15 6AL5 Phase Detector 

V-16 6SN7-GTA Horizontal Oscillator 

V-17 6BQ6-GT Horizontal Output 

V-18 6AX4-GT Damper 

V-19 1B3-GT High Voltage Rectifier 

V-20 5U4-G Low Voltage Rectifier 

V-21  21MP4 Picture Tube 21" Metal 
Rectangular (Electrostatic) 

*For replacement purposes a 6BZ7 tube may be used in 

place of a 6BQ7 tube. 

TUBE COMPLEMENT 

RADIO CHASSIS 

1 6BA6 R-F Amplifier 

1  6BE6 AM Converter 

1 6BA6 I-F Amplifier 

1  6AV6 Det. & fst Audio Amplifier 

1  6AQ5 Audio Output 

1  6X4 Rectifier 

2 No. 47 Dial Lamps 

OCCASIONAL ADJUSTMENTS TO IMPROVE PICTURE RECEPTION 

There are four controls at the front of the chassis which 
are accessible when the hinged control panel is pulled 
downward. See illustration Figure 2. These controls 
are pre-set at the factory and may occasionally need 
adjustment due to aging of the components in the re-
ceiver and the fluctuating line voltages in different areas. 

If any adjustments are necessary follow the instructions 
under "Controls and Functions." 

IMPORTANT — Be sure that the FINE TUNING control has 
been set for the clearest picture before adjusting any 
controls. 
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UNIT 
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PICTURE TUBE 
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Fig. 1—Tube Layout. 
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LIGHT OR DARK 
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Fig. 3-Removal of Picture Tube 

()REMOVE PICTURE TUBE SUPPORT BRACKET FROM TUBE MOUNTING 
RING. LIFT TUBE SLIGHTLY FROM LOWER CRADLE BRACKETS 
IN FRONT THEN REMOVE TUBE FROM SUPPORT BRACKET 

REMOVE 
SOCKET. 
ION TRAP 
AND 

CENTERING 
DEVICE 

MS3IC-2775 

WARNING — Before handling the picture tube, it will be 
necessary to remove the static charge. In receivers with 
glass picture tubes, ground the anode lead to chassis, 
and insert on insulated wire from the well in the tube 
to chassis. In receivers with metal picture tubes, remove 
the static charge by grounding an insulated wire from 
the chassis to the metal portion of the tube. 
PICTURE TUBE REPLACEMENT — To replace the picture tube 
it is necessary to remove the chassis from the cabinet. 
This may be accomplished- in the following manner: 

1. Remove the front panel control knobs by pulling them 
straight from their shafts. 

2. Remove the cabinet back. 

3. Disconnect the leads from the speaker, the radio 
chassis, remove the antenna terminal board at the 
rear of the cabinet and then the five chassis mounting 
bolts. Pull chassis CAREFULLY out of the cabinet. 

4. Remove the picture tube as shown and outlined in the 
illustration. To install a new picture tube, reverse the 
procedure making sure that the picture tube fits close 
against the picture tube cushion. If the picture tube 
sticks or fails to slip into place smoothly, investigate 
and remove *be source of the trouble. Never force 
the tube It is important that all the clips and shims 
used in mounting the tube be replaced, otherwise 
difficulty may be encountered when horizontal or 
vertical centering is required. 

LOOSE HESE 
2 SCREWS 
AND 2 ON 
OPPOSITE SIDE 

O 
REMOVE SCREW 
IN PICTURE TUBE 
BAMD CLAMP 

AG C THRESHOLD CONTROL ife it 
57 5.54 R-49 R. ,39 HE IGHT VERT SYNC CONTROL LIN STABILITY 

.1.5.27112,1  

L- la HORIZ-1 LIN.  

/WIDTH 
R•80 L-14 HORIZ HORIZ DRIVE ERE() 

Fig. 4-Adjustments Rear of Chassis 
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MODELS 35WG-3080A, 35WG-3090A 

SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE — If raster cannot be obtained 
check blow for the possible causes. 
1: Ion trap magnet adjustment is incorrect. 
2: No -hEi voltage. Check 4 10 ampere fuse. Replace if 

defective. If tuse continually burns out, check 
(A) Horizontal output tube V-17 (6BQ6-GT) 
(B) Check damper tube V-18 (6AX4-GT). 
(C) Check horizontal oscillator tube V-16 (65N7-GTA) 

for proper operation. 
(D) With an ohm meter, check for a short between 

terminal 1 of the horizontal output transformer 
(T-9) and the chassis. 

(E) Check DC resistance of T-9. 
3: No high voltage. Check V-17, V-18 and V-19 tubes 

and circuits. If the horizontal deflection circuits are 
operating as evidenced by the correct voltage (600V) 
measured on terminal No. 1 of T-9, the trouble can 
be isolated to the high voltage rectifier circuit. Either 
the high voltage winding to the 6BQ6-GT plate and 
1B3 plate is open, tube V-19 is defective, its filament 
circuit is open, R-105 and C-75 defective or pix tube 
elements shorted internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY — If only horizontal deflec-
tion is obtained as evidenced by a straight line across 
the face of the picture tube, it can be caused by the 
following: 
1: Vertical oscillator and vertical output tube V-8 inoper-

ative. Check socket voltages. 
2: Vertical oscillator transformer (T-4) defective. 
3: Vertical output transformer (T-5) open or shorted. 
4: Yoke vertical coils open or shorted. 
5: Vertical hold, height or linearity controls may be de-

fective. 

POOR VERTICAL LINEARITY - If adjustment of the height 
and linearity controls will not correct this condition, any 
of the following may be the cause. 
1: Check variable resistors R-49 and R-54. 
2: Vertical output transformer (T-5) defective. 
3: Capacitors C-47B, C-70 or C-71 defective. 
4: V-8 defective, check voltages. 
5: Excess leakage or incorrect value of capacitor C-68, 

or open or incorrect value of resistors R-90 & R-92. 
6: Low plate voltages. Check rectifier tube and capacitors 

in +B supply circuits. 
7: Capacitor C-67 defective. 
8: Vertical deflection coils ( L-12) defective. 

POOR HORIZONTAL LINEARITY — If adjustment of the Hori-
zontal drive and linearity controls does not correct this 
condition, check the following: 
1: Check or replace horizontal output tube V-17. 
2: Check or replace damper tube V-18 (6AX4-GT). 
3: Check capacitors C-77, C-78, C-79 and horizontal 

linearity control ( L-16) for defects. 
4: Horizontal deflection coils (L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1: Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER — This condition can be 
caused by: 
1: Defective yoke due to C-76 or R-106 ( internal in yoke 

assembly) being wrong value or open. These com-
ponents are mounted in rear of yoke assembly. 

2: V-18 (6AX4-GT) defective. 

SMALL RASTER — This condition can be caused by: 
1: Low -• B or line voltage. Check V-20 (5U4G). 
2: Insufficient output from horizontal output tube V-17. 

Replace tube. 
3: Insufficient output from vertical oscillator and vertical 

output tube V-8. Replace tube. 
4: Incorrect setting of horizontal drive control R-89. 
5: V-18 (6AX4-GT) defective. 
6: Incorrect setting of ( L-15) width control. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND — This condi-

tion can be caused by: 
1: No signal on picture tube grid. Check V-5A ( 12AT7) 

and V-6 (6AH6) tubes and associated circuits. 
2: Bad contact to picture tube grid (lead to socket 

broken). 
3: AGC tube (V-9) may be defective. Check tube and 

its associated circuit. 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IMPOSSIBLE TO 
SYNCHRONIZE THE PICTURE VERTICALLY AND HORIZONTALLY 
— A condition of this nature can be caused by: 
1: Defective sync separator V-7 or phase splitter V-5B. 
2: If tubes are O.K. check voltages, and associated cir-

cuits. 
3: AGC system inoperative. Check V-9 (6AU6) AGC tube 

and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL SYNC ONLY 
— If this condition is encountered, check: 
1: Vertical integrating network capacitors C-53A, B & C, 

and resistors R-68A, B & C. 
2: Vertical hold control ( R-51) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL SYNC ONLY 
1: V-15 or V-16 defective. 
2: Improper setting of ( L-14) horizontal frequency con-

trol. 
3: Check setting of horizontal drive control and horizon-

tal linearity control. 
4: Check V-15 and V-16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION — If the picture 
resolution is not up to standard, it may be caused by 
any of the following: 
1: Defective pix I-F tubes V-1, 2 & 3, (6CB6's). 
2: Defective picture detector V-4A, (6A15) or video am-

plifier V-5A or video output V-6 (6AH6). 
3: Defective picture tube. 
4: Open video peaking coil. Check all peaking coils 

L-5, L-6, L-8, L-9, L-10 and L-11 for continuity. Note 
that L-5, L-9 and L-10 have shunting resistors. 

5: Leakage in V-6 (6AH6) grid capacitor C-36. If 
capacitor is not found to be defective, check the 
lowing: 
1: Check all potentials in video circuits. 
2: Check picture tube grid circuit for poor or dirty 

contact. 
3: Check and realign, if necessary, the picture I-F 

and R-F circuits. 

SERVICE SUGGESTIONS—(continued) 

PICTURE SMEAR: 

1: A smear can be attributed to phase shift at the low 
or high frequency end of the video characteristic. This 
can be caused by improper values of resistors and 
capacitors in the video circuits. Check for grid current 
on video output tube V-6 (6AH6), open or shorted 
peaking coils, video amplifier load resistors are of 

improper value ( high). 

2: This trouble can also originate at the transmitter. 
Check reception from another station. 

3: Check and realign, if necessary, the picture I-F and 
R-F circuits. 

MAN MADE NOISE IN SOUND ( Ignition, etc) 

1: Check sound I-F tubes V-10, 11 & 12 and associated 
circuits. 

2: Check sound I-F alignment. 

BENDING OR S-ING 

1: Check sync stability control adjustment. 

2: Check capacitors C-47A and C-49A. 

3: V-17 (6BQ6-GT) defective or V-16 (6SN7-GTA) de-
fective. 

4: Check sync separator tube V-7 (66E6) and phase 
splitter V-5B ( 12AT7) and V-5A ( 12AT7) video ampli-

fier. 

5: Check AGC threshold control. 

PICTURE NORMAL—NO SOUND OR WEAK OR DISTORTED SOUND 

1: Check sound I-F alignment. 

2: Check V-10 (6AU6) V-11 (6AU6) V-12 (6AL5) V-13 
(6AV6) V-14 (6AQ5) and associated circuits. 

ALIGNMENT 

TEST EQUIPMENT — To service this receiver properly, it is 
recommended that the following test equipment be avail-

able: 

R-F SWEEP GENERATOR meeting the following requirements: 

(a) Frequency ranges: 
18 to 30 mc, 10 mc sweep width 
40 to 90 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt maximum. 
(c) Output constant on all ranges. 
(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 
band vertical deflection and an input calibrating source. 

the SIGNAL GENERATOR to provide the following frequencies: 

fol_ (Output on these ranges should be adjustable and at 
least . 1 volt maximum.) 

(a) Intermediate alignment frequencies. 
23.1 mc first picture I-F coil. 
24.1 mc third picture I-F coil. 
25.9 mc second picture I-F coil. 

C John F. Rider 

RASTER ON TUBE BUT NO PICTURE OR SOUND 

This condition can be caused by, 

1: Defective pix I-F Amplifier tubes V-1, V-2 or V-3 

2: Defective pix detector tube V-4A (6AL5). Check tube 

and its associated circuit. 

3: Defective R-F Amplifier or oscillator mixer tubes in 

the tuner. 

POOR FOCUS 

1: Improper setting of Ion Trap magnet. 

2: Defective picture tube or picture tube socket. 

PICTURE JITTER: 

1: If regular sections at left of the picture are dis-
placed, replace the horizontal oscillator tube V-16. 

2: Vertical instability may be due to loose connections 
or noise received with the signal. 

3: Horizontal instability may be due to unstable trans-

mitted sync. 

4: Check receiver AGC system for proper operation. 

5: Check phase splitter V-5B, ( 12AT7) and sync separa-
tor V-7 (6BE6). 

6: Check for improper setting of sync stability control. 

7: Picture tube grid lead not held in position by support 
spring, ie: close proximity of grid lead to sync and 
horizontal tubes will cause picture to jitter at high 

contrast setting. 

8: Check AGC threshold control. 

PROCEDURE 

21.7 mc 
4.5 mc 

25.2 mc 

sound trap. 
video trap & sound I- F. 
converter plate coil (Tuner). 

HETERODYNE FREQUENCY METER with crystal calibrator if the 
signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for use 
with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS — To service the receiver remove the 
chassis from the cabinet. To do so, remove the knobs, the 
cabinet back, disconnect the leads from the speaker, the 
radio chassis, remove the antenna terminal board at rear 
of cabinet, and then the 5 chassis mounting bolts. The 
chassis may be serviced with the picture tube in place 
provided the chassis is turned on its side with the power 
transformer on the bottom. The weight of the chassis will 
be supported against the power transformer and pix tube 
brackets. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. To do so will cause 
a considerable overload on the high voltage filter resistor 
R-105. 
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A NMENT PROCEDURE 
PIX I-F 

FRONT APRON 

FRONT APRON 

e"- ................1 - CONVERTER GRID ADJ C-209 

RI TEST POINT 
---..  

CONVERTER COIL ADJ. L-59 
0.5 2 MC 

TR-F PL ATE ADJ C-206 

*e--------r-r-ANTENNA ADJ 

C-20I 
1.7 UNIT 

T-1 
1ST PIX 

MC e 
T-2 
2 ND PIX I- F 

259 MC." 

L- I3 
SOUND 
TAKE-OFF 
COIL 
4 5 MC 

T-3 
SOUND TRAP 

21.7 MC 

Fig. 8-Top Chassis Video 
and Audio I-F Adjustments 

T-7 
SOUND 
RATIO DEI. 
TRANS. 
SECONO.99 
2010 CENTER 
4.5 MC 

T-6 
SOUND Fi TRANS 
4.511C 

L-7 
TRAP 
4 5 MC 

. Unmodulated R-F signal into Converter Grid by means 
22K 

ei--V\AAAr-le-er 
5000 .1. VrvM 

 o 

2569 A 

hg I0-VTVM Connections 

of tube shield insulated from 

base. VTVM with filter in lead 

of 22 K ohms and 5000 mmf 

connected to pic. det. load 

resistor, (R-37) 4700 ohms, 

in series with peaking coil (L-6) from Pin i 7 of 6AL5. In-

put signal level should be such that output is less than 2 

volts DC. Apply -4.5V battery bias on AGC line. 

FREQUENCY 

1. 25.2 MC 

2. 23.1 MC 

3. 25.9 MC 

4. 24.1 MC 

5. 21.7 MC 

ADJUST 

Converter plate coil on top of 
tuner for maximum dc at picture 
detector. 

1st picture I-F coil (T-1) for 
maximum dc at picture detec-
tor. 

2nd picture I-F coil (T-2) for 
maximum dc at picture detec-
tor. 

3rd picture I-F coil (T-3 below 
chassis) for maximum dc at pic-
ture detector. 

3rd picture I-F trap (T-3 in can 
above chassis) for minimum dc 
at picture detector. 

B. I-F Sweep Generator into converter grid by means of 
tube shield insulated from base. 

Connect oscilloscope across R-37 (in place of VTVM). 
Apply -4.5V bias (DC) to AGC line (battery). 

Tuner should be switched to dead channel so as not 

to cause interference. 

T-7 
SOUND RATIO 
DEI. TRANS. 

o 10 

SOUND I- F 
TRANS. 
4.5 MC. 

3IC 2 569 

PR/. - 
4.5 MC. 

L-7 
TRAP 
4.5 MC. 

22 K.A. 

T-1 
1ST PIX I- F 
23.1 MC. 

T-2 
2ND PIX I- F 
25.9 MC. 

T-3 
3 RD PIX I- F 
24 1 MC. 

Fig. 9-Bottom Chassis Video 

and Audio I-F Adjustments. 

5000 1r 
MMF. 

2575A 

SHIELDED CABLE .., 

Fig. 11-Oscilloscope Connections 

23.5 25.25 

23.0 26.2 

50 % 

21.7 2 710 

Fig. 12-Overall Response Curve 

ALIGNMENT PROCEDURE (Continued) 

1. The height of the 26.2 MC marker is controlled by the 

25.2 MC (Converter Plate Coil on tuner) and the 

25.9 MC (2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top and 
position of 23.5 MC) marker is controlled for the 

most part by the 24.1 MC third picture I-F coil. 

3. The 23.0 MC marker position is controlled by the 

first picture I-F (23.1 MC coil). However, it is NOT 

advisable to change the setting of the coil, due to 
its effect on sound rejection. Its adjustment should 

be avoided unless believed to be absolutely neces-
sa ry. 

VIDEO 
With 4.5 MC unmodulated signal from a high impedance 

source, ( 10,000 ohms in series with the generator) into 

SCOPE plate of the picture detector tube (Pin 7-6AL5) and VTVM 
on picture tube grid, tune 4.5 MC trap (L-7 Top) for 

minimum response. VTVM on 0-10 V AC scale. This ad. 

justment can also be made while observing a picture 
from a station. Tune trap for least 4.5 MC beat in picture. 

AUDIO I-F 

1: With signal generator set to 4.5 MC and dc VTVM 

connected to junction of R-13 and C-14, adjust sound 

take-off coil (L-13 Top) and sound I-F transformer 

slugs (T-6 Top & Bottom) for maximum. 

2: With VTVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detector primary (T-7 Bottom) for maximum. 

3: With VTVM connected to junction of R-17, R-20 and 

C-18, adjust ratio detector secondary (T-7 Top) for 
cross over (zero voltage) on lowest scale. 

NOTE - If no signal generator is available, the pro-
cedure above may be followed by tuning in a station 

and using the 4.5 MC beat between picture and sound 
carrier. 

TUNER ALIGNMENT 

A. Sweep generator with balanced 300 ohm output to 
antenna terminals. Marker generator output to an-

tenna terminals. Oscilloscope to "test point" (Figure 13) 

on tuner. Connect 11/2  V bias to AGC line at junction 
of R-34 and C-29 on the receiver. 

R-F 
TEST 
POINT 

Observe overall I-F response, which should be as shown 
above: A slight touch-up may be required. At no time B. 
should the trap coil be re-adjusted, nor should it be neces-

sary to turn any of the picture I-F coils more than 1/2 

turn of the slug. The following comments are suggestions 
only: 

Fig. 13-Top Tuner Adjustments 

RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust C-201 

slightly favoring the Pix carrier, then adjust C-206 

and C-209 for response as in Figure 14. Picture and 

sound markers at 90% maximum response. 

2. Check response on all channels. If markers are 

below 70% on any channels, readjust C-201, C-206, 
and C-209. Recheck all channels. 

PIX SOUND 

2896 

Fig. 14-Pix & Audio Markers 

C. OSCILLATOR ADJUSTMENT. 

1 Apply -4.5 volts on I-F AGC line at junction of 
R-1 and C-30A. 

2. Connect oscilloscope to output of video detector. 

Place fine tuning in center of range. Check res-

ponse on all channels. Sound marker should be 

in notch and picture marker at 50%. (See Figure 
12). 

3. If markers are off, individual oscillator coil slugs 

will require adjustment. Adjust each channel slug, 

accessible through hole in front of chassis with a 

non-metallic screwdriver to bring sound marker to 
correct position. 

John 1. Rider MCDELS 35WG -3080A, 35WG -3090A 



MODELS 35WG-3080A, 35WG-3090A 

REPLACEMENT PARTS LIST 

r 

I 613Q7 
OR 

16BZ7 
e-/- AMP 

C• 20 1 R-202 
47 3-9 

TURRET SWITCH SETTING SELECTS 
COILS FOR CHANNEL DESIRED. 

C- 2I51 

WHITE + 

A G.C. 

C-203 

L - 53 

C.216 

BLACK 

1 

q . 
HEATER 
6 3 V 

R-203 
1006 

R-201 

R - 206i 
1500 

4 

L-56 

C-201 

104 

R-208 
22019 

C-208 
5 

C-209 
0 5-3 r 

R-F 
rEsr 

POINT 

C-211•••• 
FINE 

TUNING T 

R-209 

 11104 
C-210 

10 

6 J 6 
MIXER OSC 

5 

Fig. 16-"Q" Tuner Schematic Diagram. 

58 

C-213 
68 

59 

C-21811-1  

RED 

8.(dixER) 
elSO V 

3 

2778 6 

C-214 
120 

L • 60 

ALIGNMENT PROCEDURE 
RADIO 

The following is required for aligning: 
An All Wave Signal Gwnerator Which Will Provide an Accurately 

Calibrated Signal at the Test Frequencies as Usted. 
Output Indicating Meter, Non-Metallic Screwdriver, Dummy Antennas 

- .1 mf, and 50 mmf. 

FREQUENCY 
SETTING 

455 KC 

455 KC 

SIGNAL GENERATOR 

CONNECT 
GENERATOR 
OUTPUT  TO  

Control Grid 
I-F 6BA6 Pin No. 1 

Control Grid 
613E6 Pin No. 7 

1st Det. 

455 KC 

1620 KC 

1400 KC 

Control Grid 
6BE6 Pin No. 7 

Control Grid 
R-F 6BA6 Pin No. 1 

Control Grid 
R F 6BA6 Pin No. 1 

1400 KC External 
Antenna Terminal 

THROUGH 
DUMMY 
ANTENNA 

.1 mf 

.1 mf 

.1 mf 

.1 mf 

.1 mf 

CONNECT 

GROUND 
TO 

Chassis 
Base 

Chassis 
Base 

Volume Control Maximum all Adjustments. 
Connect Chassis to Ground Post of Signal Generator with a Short 

Heavy Lead. 
low Chassis and Signal Generator to "Heat Up" for Several 

Minutes. 

GANG 
CONDENSER 
SETTING 

Rotor Fully Open 

ADJUST 

2nd I.F. Pri. ( 1) 
and Sec. (2) 

1st I.F. Pri. (4) and 
Sec. (3) 

Rotor Fully Open 

ADJUST 
FOR 

Maximum 
Output 

Maximum 
Output 

Chassis 
Base 

Chassis 
Base 

Rotor Fully Open 2nd I.F. Pri. ( 1) 
and Sec. (2) 

Maximum 
Output 

Maximum 
Output 

Maximum 
Output 

Rotor Fully Open Oscillator C-8 

50 mmf 

Chassis 
Base 

Torn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

Interstage C-6 
See Note B 

Chassis Turn Rotor to Max. Output. 
Base Set Pointer to 1400 KC 

See Note A 

Antenna C-2 
See Note B 

Maximum 
Output 

NOTE A-If the pointer is not at 1400 KC on the dial, reset pointer to the 1400 KC mark on the dial scale. 

NOTE B-Turn the rotor back and forth and adjust the trimmer until the peak of greatest intensity is obtained. 

RADIO AND RECORD CHANGER 

Use only genuine factory tested parts to insure service jobs you can depend on and to obtain original set performance. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

Ref. No. Part No. DESCRIPTION 
Selling 
Price 

CAPACITORS 
C- 1A1 
C- 1B 14A213 Gang Condenser Assembly   2.16 
C-1CI 

C-2 17A235 2-24 mmf Trimmer  .22 

RCP1OW2503M .05 mf 200 V Tubular  .14 

C-3 
C-5 
C-9 
C-10 
C-14 

C-4 
C-13 f 
C-61. 
C-81-

C-7 

C-1 1A1 
C-11BI 

C-11 47X471 68 mmf Ceramic  .18 

C-15 RCP1OW4502M .005 mf 400 V Tubular  .12 

C-16A 
C- 16B 

C-17 

C-18A1 
C-18B 
C-18c 1 
C-19 

C-20 

C-21 

RCP1OW2203M .02 mf 200 V Tubular  .12 

Part of Gang Condenser Assembly 

47X61i 33 mmf Ceramic  .16 

Part of 76X1 Assembly (See Miscellaneous) 

Part of 76X5 Assembly (See Miscellaneous) 

RCP1OW6102M .001 mf 600 V Tubular  .12 

20 mf 25 V 
45X381 40 mf 150 V Dry Electrolytic 1.34 

40 mf 200 V 

RCP1OW2104M .1 mf 200 V Tubular  .16 

RCP1OW2103M .01 mf 200 V Tubular  .12 

47X508 500 mmf 500 V Ceramic  .16 

RESISTORS 
Ohms Watts 

R-1 B84101 100 0.5 Carbon  

R-2 B85104 100 K 0.5 Carbon  

R-3 B84563 56 K 0.5 Carbon  

R-4 1385470 47 0.5 Carbon  

R-5 B85223 22 K 0.5 Carbon  

R-6 B84102 1 K 0.5 Carbon  

R-7 B84331 330 0.5 Carbon  

R-8 B85225 2.2 Meg. 0.5 Carbon  

R-9 Part of 76X1 Assembly (See Miscellaneous) 

R-10 B84274 270 K 0.5 Carbon  

R-11 884153 15 K 0.5 Carbon  

R-12 C85182 1.8 K 1.0 Carbon  

R-13 36X372 .5 Meg. Volume Control  

R-14 B85106 10 Meg. 0.5 Carbon  

RISK' 
R-1511j 

R-16 40X310 500 K 

R-17 885473 47 K 

R-18 B84271 270 

R-19 D8482I 820 

R-20 884103 10 K 

Part of 76X5 Assembly (See Miscellaneout) 

.08 

.06 

.08 

.06 

.06 

.08 

.08 

.06 

.08 

.08 

.08 

.74 

.06 

Tone Control .48 

03 Carbon  .06 

0.5 Carbon  .08 

2.0 Carbon  .16 

0.5 Carbon  .08 

Ref. No. Part No. DESCRIPTION 
Selling 
Price 

TRANSFORMERS AND COILS 
L-1 9A2289 R. F. lnterstage Coil   .48 

L-2 9A2113 Oscillator Coil   .30 

T-1 9A2114 "B" Range Loop Antenna   1.30 

T-2 9A2112 lot I. F. Transformer   .94 

T-3 9A2063 2nd I. F. Transformer   .94 

T-4 51X134 Output Transformer   1.56 

T-5 53X291 Power Transformer   5.52 

12A513 

MISCELLANEOUS 

3" P.M. Speaker 

T- I 
...."- LOOP ANTENNA 

(:)"••• 
SEC. A0J. 

  5.88 

C-6 
INT:RSTAGE ADJ. 

•2 - 2412 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

Use a new S- 10X77 drive cord assembly or a new length of 

cord 48 inches long for the installation. Install the cord as 

shown in the illustration, winding three turns counterclock-

wise around the drive shaft with the turns progressing 

away from the chassis. After completing the installation 

rotate the drive shaft a few turns to take up the slack 

in the cord. 
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6BE6  6BA6 6AV6 6AQ5 6X4 

) 71  
KNIFE DISCONNECT 

TERMINALS 

SHIEL 0 

0.2 S.105N 

PHONO 
AUDIO 
INPUT 

TO MONO 
MOTOR 

POINTER CLAMP 

SL EL VINA 

TV AC 
RECEPTACLE 

REMOVE VHF ANTENNA 
TERMINAL BOARD 

REMOVE UHF ANTENNA 
TERMINAL BOARD 

REMOVE SPEAKER PLUGS 

RADIO 
SPEAKER LEADS 

-DIAL 
BRACKET 

DIAL 
STRING 

CONDENSER IN 
FULLY CLOSED 
POSITION 

TENSION 
SPRING 

VHF ANTENNA 
TERMINAL BOARD 

DRIVE 
SHAf T 

52.20 

POWER CORD 
SE notes $4020 
CHASSIS ANO 
TV CHASSIS 

TV SPEAKER 
LEADS 

UHF ANTENNA 
ERMINAL BOARD 

NOTE-UHF Antenna Terminal boord vued only on UHF-VHF combinations. 

NOTE: 3 TURNS 
OF DIAL STRING 
MUST 8E AROUND 
UNDERCUT OF 
DRIVE SNAP T. 

T 
cON_ANTENM 

C 2 

cl  

=I  

TO (STERNAL 

REMOVE AM RADIO 
LOOP ANTENNA 
LEAD PLUGS 

AM RADIO LOOP Ira- ANTENNA 

REMOVE PHONO 
MOTOR PLUG 

REMOVE POWER 
CORD PLUG 

-------------r - PHONO MOTOR 
LEADS 

PHONO INPUT LEAD 

POWER CORD 

REMOVE PHONO 
COMPARTMENT 
LIGHT AND SOCKET 

REMOVE TAPE AND 
OPEN KNIFE 
DISCONNECT 
TERMINALS 

0.1A 

88A6 

R-2 
I/VVV‘,  

C-3 100 II 

.05 ME. 

” » 

1 0 

... 
s.,1*0 

5 NUMBERING 

RAND SWITCH 
CONTACT 

SYSTEM 
REAR SWITCH SECTION VIEWED 
(RON (NONT 

C.21 

5•3 

P 20 
10 M.6 

4 

MF 

L-1 

•  

.05 ME. 

66E8 
"NotIPTEN 

6 

R-4 R 5 0-9 
474, 22 6. 0514F 

C 
L-2 311116F. 

....05C COL  

a C.1C - C-le 

T-2 

6BA6 

R.7 

R-i 

6 
T-3 

lrIO Pr 

I c'd 
1-  e 

C- 11A 
50 l.MIF 

C.116 

50 61 

41 RH 

8AV6 
,,,,•,SrAvD/0 

4 3 

rzei 
040•0 

2.2 MEG. 

TIE peer 

CM01.<;(=KA,0 

Ae0 oor 

T-2 L-2 
IS TPI. TAANS 05C CON 

POTION MIN 
T-3 

4062f TRANS. 

3 

AM"( DOT 

C 10 
.O5 10. 

L-1 
'NUNS/ACE COIL 

114 12 
8 

R-10 
270 Kn. 

C-14 SAN Mr, 4. 
.05 \V 

C-121  

„ 

e II  
C 

-13 .005 le 
0.5 VEG. 

nee., 

r We-

C-164 

250 
Mg. 

II  
Rl MF. 

11016 

MEG. 

PISA 
0.5 686 

•  

6A05 
OUTPUT 

C-184 le 
20 lg. 

C.I9 
0.1 W. 

R 16 
500K.n 

CONTROL 

10 10 MEG. 

1.02 mr 

YELLOW 

STANDARD TUBE SOCKET SYMBOLS 
BP- BEAM FORMING PLATE HT- HEATER TAP P - PLATE 
DP- DIODE PLATE Is - INTERNAL SHIELD TG- TRIODE GRID 
G- GRID K- CATHODE TP-TRIODE PLATE 
H-HEATER N- NO CONNECTION 

H. 

•ANO SWITCN 

ANONO 

25000 

545,2 

-11> 

270K 

R-17 

47 

2 
C-17 

.001 MF. 

T-4 

A .gdirtoi7... 

6 x 4 

Aire, LAMP 
ON CAD/NET 

C es.«à 1.-c lac 
4061F. I 
ISO I eve" 

546.2872 

TUBE SOCKET VOLTAGES 

T-5 
IONS* 

lAAN5TONNLA 

Socket voltages are shown on the Bottom Socket dia-

gram at the tube socket terminals. All voltages are 

between the socket terminal and chassis ground. Plate, 

screen and cathode voltages were taken with a 1000 

ohm-per-volt meter with a 300 volt scale used for plate 

and screen voltages. Audio grid voltages were read 

with a vacuum tube volt-meter. Conditions of measure-

ment are: 

TUNING PROCEDURE 

1. To turn the television receiver on, turn the OFF-ON 

VOLUME control clockwise until a click is heard. Allow 

approximately 30 seconds for the tubes to warm up. 

2. Turn the STATION SELECTOR control to the desired 

channel. This control may be turned in either dircction. 

3. Turn the CONTRAST control clockwise until activity 

or definite form is noted on the screen. 

Line voltage   117 Volts AC 

Signal Input  None 

A Variation of ±-10% is usually permissible. 

4. Adjust the FINE TUNING control for clearest picture 

and the VOLUME control for desired volume. 

5. To turn off the receiver, turn only the OFF-ON VOLUME 

control counterclockwise until a click is heard. 

6. TONE CONTROL - When this Control is turned clock-

wise, the high notes will predominate and when turned 

counterclockwise, a deep bass effect will result. 
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MODELS 35WG-3080A 

VHF TUNER ASSEMBLY PARTS LIST OSCILLOSCOPE WAVEFORM PATTERNS 
Ile waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram 
which identifies each test point. 
The voltages shown on each waveform are the approxi-
mate peak to peak amplitudes. The frequencies shown in-

No. 7—I2AT7 Phase Splitter Plate 
45V P-P 60 C.P.S. 

No. 1-6AL5 Pix Det. Plate 
3.5V P-P 60 C.P.S. 

No. 4-68E6 Sync Sep. 
Grid No. 1 .2V P-P 60 C.P.S. 

dicates the repetition rate of the waveform, not the sweep 
rate of the oscilloscope. If the waveforms are observed 
on the oscilloscope with a poor high frequency response, 
the corners of the pulses will tend to be more rounded 
than those shown below and the amplitudes of any high 
frequency pulse will tend to be less. 

No. 13-6A15 Phase Det. 
18V P-P 15,750 C.P.S. 

No. 2-12AT7 Plate 
35V P-P 60 C.P.S. 
No. 2-6AH6 Grid 
8V P-P 60 C.P.S. 

No. 8-6SN7-GTA—Vert. Osc. Plate 
125V P-P 60 C.P.S. 

No. 14-65N7—Hor. Osc. Plate 
50V P-P 15,750 C.P.S. 

No. 3—Pix Tube Grid 
20-100V P-P 60 C.P.S. 

No. 9-65N7-GTA Vert. Osc. Grid 
170V P-P 60 C.P.S. 

No. 15-65N7 Hor. Osc. Grid 
48V P-P 15,750 C.P.S. 

Millirgermilra"rdi 
No. 5-6BE6 Sync Sep. Plate 

20V P-P 60 C.P.S. 

No. 17-68Q6 Grid 
120V P-P 15,750 C.P.S. 

No. 6-‘ 12AT7 Phase Splitter Cathode 
I8V P-P 60 C.P.S. 

No. I2-6AU6 A.G.C. 
450V P-P 15,750 C.P.S. 

No. I8-6AX4—GT Damper Plate 
120V P-P 15,750 C.P.S. 

No. 6—I2AT7 Phase Witte Cathode 
18V P-P 15,750 C.P.S. 

No. 10-6SN7-GTA Vert. Output Grid 
150V P-P 60 C.P.S. 

No. 11—Vert. Def. Coil 
100V P-P 60 C.P.S. 

No. 16-6SN7 Hor. Osc. Plate 
135V P-P 15,750 C.P.S. 

Ref. No. Port No. Ohms 

R-201 12A-004 15 K 

R-202 12A-039 47 K 

R-203 12A-094 100 K 

R-204 12A-166 100 K 

R-205 12A-167 160 K 

R-206 12A-183 1500 

1.207 
R 209 12A-040 10 K 
R 210 

R 208 12A-041 220 K 

RESISTORS 

Tolerance Watts 

-± 10% 0.5 

±20% 0.5 

±10% 0.5 

±5% 0.5 

±5% 0.5 

± 10% 0.5 

± 10% 0.5 

±20% 0.5 

CAPACITORS 

Ref. No. Part No. Capacity 

C-201 

C-202 

C-203 

C-204 t, 
C-212J 

C-2051 
C-207 j 

C-206} 
C-209) 

C-208 

C-210 

C-211 

C-213 

C-214 

C-2151 
C-211, 
C-217 
C-218 

C-219 

31B-207 

CD8C3R6C 

CD8C1R5M 

3-9 mmf 

3.6 mmf 

1.5 mmf 

CD8X102Z 1000 mmf 

CD8Q470K 47 mmf 

31B-206 0.5-3 mmf 

CD8U050C 5 mmf 

CDIOCIOOK 10 mmf 

Tolerance 

Trimmer 

-±.25 mmf 

It 20% 

±10% 

Trimmers 

±5% 

Part of Fine Tuning Assembly 

CD8C6R8C 6.8 mmf ±.25 mmf 

13D-055 120 mmf ±10% 

13D-153 800 mmf Minimum 

13D-196 800 mmf Minimum 

COILS AND CHOKES 

Ref. Ne. Part No. Description Channel and 
Code No. 

9A2278-I Antenna Coil 2-Q  

9A2278-2 Antenna Coil 3-Q  

9A2278-3 Antenna Coil 4-Q  

9A2278-4 Antenna Coil 5-Q  

9A2278-5 Antenna Coil 6-Q  

9A2278-6 Antenna Coil 7-Q  

9A2278-7 Antenna Coil 8-Q  

9A2278-8 Antenna Coil 9-Q  

9A2278-9 Antenna Coil 10-Q  

9A2278-10 Antenna Coil 11-Q  

9A2278-11 Antenna Coil 12-Q  

COILS AND CHOKES (Continued) 

Ref. No. Part No. Description Channel 
a Code No. 

9A2278-12 Antenna Coil 13-Q  

9A2279-1 Oscillator Coil 2-Q  

9A2279-2 Oscillator Coil 3-Q  

9A2279-3 Oscillator Coil 4-Q  

9A2279-4 Oscillator Cil 5-Q  

9A2279-5 Oscillator Coil 6-Q  

9A2279-6 Oscillator Coil 7-Q  

9A2279-7 Oscillator Coil 8-Q  

9A2279-8 Oscillator Coil 9-Q  

9A2279-9 Oscillator Coil 10-Q  

9A2279-10 Oscillator Coil 11-Q  

9A2279-11 Oscillator Coil 12-Q  

9A2279-12 Oscillator Coil 13-Q  

L-52 31B-296 Choke, Cathode   

L-53 34A-546 Choke, R-F Filament   

L-57 34A-575 Choke, Oscillator Filament   

L-58 31B-295 Choke, Mixer Plate   

L-59 31A-078 Converter Plate Coil   

L-60 318-230 Choke, Coil   

MISCELLANEOUS MECHANICAL PARTS 

Ref. No. Part No. Description 

M-107 31B-012 Bracket, Sharp Tuning Rotor Retaining 

M-108 31B-048 Spring, Detent Plate Grounding  

M- I09 165-006 Shield, Tube (6J6)   

M-110 16S-004 Shield, Tube (68Q7)   

M-112 31A-010 Spring, Slug Retaining 
(Oscillator Coil)   

M-113 11D-022 Washer, Fibre Spacer 
(1/4" ID by 1/2 " OD)   

M-114 10E-401 Nut, Locking Spring (for trimmers)  

M-115 9A-410-7 Screw, Trimmer   

M-116 9A-629-3 Screw, Bracket Mounting   
(6/32" by '/4")   

M-117 31B-029 Osc. Slug Trimmer   

M-121 31B-016 Roller, Detent ( 3/o" dia., 3/32" dia. 
bearing)   

M-122 318-005 Spring, Detent (2-5/16" long)   

M-123 31B-278 Contact Plate and Bracket Assembly 

M-124 31B-008 Spring, Sharp Tuning Rotor Contuct 
(Flat Bronze 1-7/16" by I/2")   

M-125 31B-030 Spring, Front and Rear Turret Shaft 
(Wire 2-3/4" long, 3/64" dia.)... 

M-126 318-103 Shield, Bottom Cover   

31B-066-26 Fine Tuning Shaft (Sharp Tuning) 
used with 25A1095   
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TELEVISION PARTS LIST 
21" METAL RECTANGULAR PIX MBE 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
NOTICE: There is a model number label on the chassis. This label identifies the receiver us 
to chassis and issue letter. When ordering parts or writing, give complete model number. 

Ref. No. Part No. Description 
Selling 
Price 

C-1 
C-3 
C-4 
C-5 
C-18 
C-32 
C-35 
C-42 
C-43 80X1 1000 mmf Ceramic  .12 
C-44 
C-45 
C-50 
C-55 
C-58 
C-74 
C-2A 1 
C-2B 
C-30A1 80X3 1000 mmf Dual Ceramic  .18 

C-30 liSj 
C-6 47X603 47 mmf 500 V Ceramic  .12 
C-7 Part of T-3 
C-8 47X562 5 mmf 500 V Ceramic  .48 
C-9 47X584 1.5 mmf Composition .06 
C-10 Part of L-13 

CAPACITORS 

I 
C-12 
C-13} 
C-15 
C-17 
C-141 
C-661 
C-161 
C-4I1 
C-191 
C-72( 
C-20 
C-211 
C-621 
C-22 
C-24 
C-56 
C-81 
C-23 
C-52 
C-57 
C-25. 
C-36 
C-51 
C-73 
C-79 
C-26 
C-27A 
C-27 B 
C-27C 
C-28 
C-291 
C-31} 
C-61 I 
C-33 
C-34 
C-37 
C-381 
C-77j 
C-801 
C-85j 
C-39 
C-40I 
C-68I 
C-461 
C-821 
C-47A1 
C-47 B1 

Part of T-6 

47X507 5000 mmf Ceramic  .18 

47X604 100 mmf 500 V Ceramic  .12 

Part of T-7 

45X378 5 mf 

47X525 470 mmf 

RCPIOM2473M .047 mf 

25W.V. 

500 V. 

200 V 

Dry Electrolytic 

Molded Mica  

Tubular  

.58 

.16 

.18 

RCPIOM4472M .0047 mf 400 V Tubular  .16 

RCPIOM4103M .01 mf 400 V Tubular  .16 

RCPIOM4473M .047 mf 400 V Tubular  .18 

Part of 76X5 (See Miscellaneous) 
40 mf 50 V 

45X392 10 mf 400 V 
20 mf 400 V 

RCP10M6472M .0047 mf 600 V 

RCPIOM2224M .22 mf 200 V 

45X361 4 mf 
47X568 360 mmf 
RCPIOM2104M .1 mf 

100 W.V. 
500 V 
200 V 

Dry Electrolytic 1.50 

Tubular  .16 

Tubular  .28 

Dry Electrolytic 
Molded Mica  
Tubular  

.60 

.12 

.18 

RCPIOM4104M .1 mf 400 V Tubular  .22 

RCPIOM6153M .015 mf 600 V Tubular  . 18 

RCP10M6473M .047 mf 600 V Tubular  .22 

47X615 .01 mf 

45X391 
80 mf 
100 mf 

400 V 
50 V 

Ceramic  .26 

Dry Electrolytic 2.22 

Ref. No. Part No. Description 
Selling 
Price 

CAPACITORS-Continued 
C-481 
C-71 J 

C-49 B 
C-49A1 45X390 80 mf 

60 mf 400 V 
400 V 

C-53A1 
C-53B } Part of 76X7 (See Miscellaneous) 
C-53C1 
C-541 

47X543 4700 mmf 500 V Molded Mica .52 
C-601 
C-59 RCM20A271K 270 mmf 500 V Molded Mica .16 
C-63 RCM208431K 430 mmf 500 V Molded Mica .18 
C-64 47X570 330 mmf 500 V Molded Mica .14 
C-65 RCM20A201K 200 mmf 500 V Molded Mica  . 16 
C-671 

RCPI 0M6104M .1 mf 600 V Tubular  .30 
C-701 
C-69 RCP10M6103M .01 mf 600 V Tubular  .18 
C-75 47X560 500 mmf 20 K.V. Ceramic  1.20 
C-76 47X598 56 mmf 1500 V Ceramic  .20 
C-78 RCPIOM4154M . 15 mf 400 V Tubular  .24 

R-1 
R-21 
R-51 
R-3 1 
R-6 1 
R-12 
R-161 
R-301 
R-41 
R-71 
R-8 
R-9 1 
R-421 
R-10 

R-11}R-44 
R-13 
R-141 
R-41 
R-80 
R-15} 
R-24 
R-36 
R-74 
R-17 
R-181 
R-19} 
R-861 
R-201. 
R-21 
R-65 
R-221 
R-71 
R-23 
R-25 
R-26A1 
R-26B f 
R-271 
R-53( 
R-28 
R-29 
R-311 
R-321 
R-33 
R-34 1 
R-1001 
R-35 
R-37 
R-38 1 
R-63 / B84473 47 K 0.5 Carbon  .08 
R-1031 

45X393 30 mf 400 V 

RESISTORS 
Ohms 

683822 8.2K 

683470 47 

885102 1 K 

B83223 

B84181 

B84152 

Part of 

B84101 

884563 

22 K 

180 

1.5 K 

L-5 

100 

56 K 

884333 33 K 

1184104 100 K 

B84271 270 

B84223 22 K 

684683 68 K 

78X12 

885106 
40X333 

1.5 K 
1.0 meg. 
10.0 meg 
500 K 

Dry Electrolytic 1.06 

Dry Electrolytic 2.68 

Watts 
0.5 Carbon  . 10 

0.5 Carbon  . 10 

0.5 Carbon  .06 

0.5 Carbon  .10 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

Contrast and 
Volume Control 

0.5 Carbon  
Brightness Control 

Part of 76X5 (See Miscellaneous) 

1.62 
.06 
.52 

885473 47 K 0.5 Carbon  .06 

C84331 330 1.0 Carbon  .10 
D84102 1 K 2.0 Carbon  .16 

885151 150 0.5 Carbon 

1184275 2.7 meg. 0.5 Carbon  .08 

B84474 470 K 0.5 earbon  .08 

B83334 330 K 0.5 Carbon  .10 
683472 4.7 K 0.5 Carbon  .10 

.06 

REPLACEMENT PARTS LIST-Continued 
21" METAL RECTANGULAR PIX TUBE 

Ref. No. Part No. Description 
Selling 

R-39 

R-40 

R-431 
R-501 

R-46 

R-47 

R-49 

R-51 

R-521 
R-841 

R-54 

R-55 

R-56 

R-57 

R-58 

R-59 

R-60 

R-6I 

R-62 

R-641 
R-921 

R-66 
R-67} 
R-70 
R-96 
R-68A1 
R-688} 
R-6 8C 

R-69 

R-72 
R-73 
R-751 
R-83 f 
R-76 

R-771 
R-781 

R-79 

R-81 

R-821 
R-901 

R-85 

R-871 
R-931 

R-88 

R-89 
R-91 

R-94 

R-95 

R-97 

R-98 1 
R-1071 

R-99 

R-101 

R-102 

R-104 

R-105 

R-106 

R-108 
R-109 

40X364 

B84222 
885274 

43X273 

43X277 

43X272 

C84562 

B84274 

684155 

RESISTORS-Continued 
Ohms Watts 

40X363 7.5 meg. 

Part of L 9 

884105 1.0 meg. 

Part of L-10 

C83472 4.7 K 

40X368 4 K 

40X334 1.5 meg. 

Sync Stability Control .48 

0.5 Carbon  .12 

1.0 Carbon... 

Vertical Linearity Control 

Vertical Hold Control 

B85104 100 K 0.5 Carbon  

2.5 meg. Height Control 

2.2 K 0.5 Carbon  
270 K 0.5 Carbon  
330 10.0 Wirewound 

2 K 15.0 Wirewound. 
10 K 5.0 Wirewound 

5.6 K 1.0 Carbon  

270 K 0.5 Carbon  

1.5 meg. 0.5 Carbon  

B84103 10 K ..5 Carbon  

B84824 820 K 

.12 

.42 

.52 

.06 

.42 

.08 

.06 

.48 

.60 

.50 

.10 

.08 

.08 

.08 

0.5 Carbon  .08 

883222 2.2 K 0.5 Carbon  .10 

Port of 

884332 

40X334 

B85475 

76X7 (See Miscellaneous) 

3.3 K 

1.5 meg. 
4.7 meg. 

885474 470 K 

884273 27 K 

C84682 6.8 K 

C83562 5.6 K 

683224 220 K 

884185 1.8 meg. 

684821 820 

684225 2.2 meg. 

684184 
40X331 

C84102 

40X361 

D84682 

B83154 

180 K 

150 K 

1 K 

50 K 

6.8 K 

150 K 

0.5 Carbon  .08 

Tone Control. .52 

0.5 Carbon  .06 

0.5 Carbon  .06 

0.5 Carbon  .08 

0.5 Carbon  .10 

1.0 Carbon  .12 

0.5 Carbon  .10 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  .08 

0.5 Carbon  

Horizontal Drive Control 

1.0 Carbon  

Horizontal Hold Control 

2.0 Carbon  

0.5 Carbon  

.08 

.44 

.10 

.52 

.16 

.10 

B84561 560 0.5 Carbon  .08 

B84562 

D8410I 

43X276 

43X239 

C85105 

885102 

40X364 

D85104 

5.6 K 

100 

12 K 

5.1 

1.0 meg. 

I K 

2.5 meg. 

100 K 

0.5 Carbon  

2.0 Carbon  

5.0 Wirewound 

0.5 Wirewound  

1.0 Carbon  

0.5 Carbon  

A.G.C. Control 

2.0 Carbon  

MISCELLANEOUS 

.08 

.16 

.62 

.24 

.08 

.06 

.42 

12 

76X5 Multiple Resistor Capacitor Assembly   .40 

2A426 Centering Device   .70 

76X7 Multiple Resistor Capacitor Assembly  .54 

9A2274 Deflection Yoke Assembly   7.12 

2A407 Ion Trap Magnet   .50 

4A408 Antenna Terminal Strip   .24 

Ref. No Part No. Description 
Selling 
Price 

MISCELLANEOUS-Continued 
3A427 Tube Socket Miniature   .16 
3A458 Tube Socket 6C86-6AU6-6A1.5   .12 

3A463 Tube Socket, 12AT7   .24 

3A464 Tube Socket 613Q6-6SN7   .10 

3A445 Tube Socket, 6AX4   16 

3A466 Tube Socket, 183   .36 
3A470 Tube Socket, Octal   .10 

13X817 Pix Tube Socket   .58 

32X403 Tube Shield (3A458 Socket)   .06 

32X405 Tube Shield (3A463 Socket)   .12 
S-6A1 Anode Connector & Lead Assembly   .30 

25X1828 Bracket, Pix Tube Rear Mtg.   1.14 

8X227 Collar Pix Tube Rear Mtg.   .34 
S-34X19 Tube Cover and Power Cord Assembly   1.36 

6X73 Rubber Grommet (6BQ6 Plate Lead)   .04 

25X1815 Bracket, Tube Front Support (R.H  )   .64 

25XI816 Bracket, Tube Front Support (L.H  )   .64 

I6X146 Fuse Holder   .16 
I6X147-3 Fuse 4/10 Amp. 125-250 V   .22 

S- 14X67 Cabinet Back Assembly   2.50 
S-25X85 Tube Mtg. Strap Assembly   .52 

7A240 Pilot Light Socket Assembly (Channel Selector) . 12 
7A32 Pilot Light Bulb   .10 

4X1157 Pix Tube Mtg. Ring   3.58 
20X1772 Compression Ring ( For Fine Tuning Knob) .. doz  .22 

2110-15 Caster, Rubber Wheel   .46 

17X174 Pix Crystal   Models   
3080-3090   6.48 4X1220-16 Pix Mask    3.20 

S-4X28-1 Escutcheon Control (Panel Assembly).   2.10 
10A820-1 Knob (Maroon) (Fine Tuning)   Model 
10A821-1 Knob ( " ) (Contrast)   3080A .70 
I0A812-1 Knob ( " ) (Channel Selector) .72 
10A779 Knob ( " ) (Volume)   .88 

S-4X28-2 
10A820-2 
10A821-3 
10A812-3 
10A812-4 

Escutcheon Control ( Panel Assembly) 
Knob ( Beige) ( Fine Tuning)   
Knob (Beige) (Contrast)   
Knob ( Beige) (Channel Selector) ... 
Knob ( Beige) (Volume)   

-90 

  2.10 
.34 

• Model .48 
3090A   .84 
  .76 

TRANSFORMERS AND COILS 
L-11 
L-2 }. 9A2033 R.F. Heater Choke   .12 
L-31 

L-41 
L-81 
L-5 36A10 Peaking Coil (60 uh)   .24 

L-6 36A11 Peaking Coil (500 uh)   .28 

L-7 9A2074 4.5 MC Trap   .36 
L-9 36A16 Peaking Coil (80 uh)   .28 

L-10 36Al2 Peaking Coil ( 160 uh)   .24 

L-11 36A2 Peaking Coil ( 190 uh)   .30 

L-121 
L-171 
1.-13 9A2168 Sound Take Off Coil   .66 
L-14 9A2096 Horizontal Frequency Control   .66 

L-15 9A2183 Width Control   .96 

L-16 9A2262 Horizontal Linearity Control  .46 

L-I8 52X91 Filter Choke   2.22 

T-11 9A2230 1st and 2nd P.I.F. Transformer   .44 
T-21 
T-3 9A2226 3rd P.I.F. Transformer   1.06 

T-4 54X8 Vertical Osc. Transformer   1.42 

T-5 51X156 Vertical Output Transformer   3.04 

T-6 9A2170 Sound I.F. Transformer   .94 
T-7 9A2269 Sound Ratio Det. Transformer   1.66 

T-8 5IX150 Audio Output Transformer   1.64 

T-9 53X330 Horizontal Output Transformer   7.20 

T-10 53)011 Power Transformer  15.46 

9A1979 Peaking Coil (36 uh) 

Part of Deflection Coils 

.30 
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MODELS 35WG-3080A, 35WG-3090A 
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PRODUCTION CHANGES 

There are two different ratio detector transformers (T-7) used in these receivers, Part 
Numbers 9A2269 and 9A2295. The T-7 circuit shown in this schematic diagram covers 
the 9A2269 ratio detector. Receivers using the 9A2295 ratio detector can be identified 
by the following changes: 
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R-15 becomes B84333 33K ohms 0.5 W carbon resistor 

R-181 
R_19/ become B83103 10K ohm 0.5 W carbon resistors 

In addition, the 9A2295 ratio detector has terminals with numerical identification 
(1, 2, 3 etc.) whereas the 9A2269 ratio detector has terminals with alphabetical identi-
fication (A, B, C etc.) 
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MODEL 21T15 

17T20 

0 

VHF Receiver Controls 

ORNO SWITCH LEVER 

R O L A CONTRAST 

L. CMANNEL 

MUCM. oN.o VOL 

VHF-UHF Receiver Controls 

FIGURE I. OPERATING CONTROLS 

TUBE COMPLEMENT 

Ref. 

No. Tube Function 

V-1 6CB6 

V-2 6U8 

V-3 6CB6 

V-4 6CB6 

V-5 6C)36 

V-6 12BY7 
V-8 6AU6 

V-9 6A1.5 

V- 10A 1/2 6SN7GT 

V- 10B 1/2 6SN7GT 
V-11 25L6GT 

V-12 12SN7GT 

V- 13A 1/2 12BH7 

V- 13B 1/2 12BH7 

V-14 6SN7GT 

V-15 25BQ6GT 

V-16 12AX4GT 

V-17 1B3GT 

V-18 21YP4 

RF Amplifier 
Mixer -Oscillator 

1st IF Amplifier 

2nd IF Amplifier 

3rd IF Amplifier 
Video Amplifier 

FM Driver - Limiter 
Ratio Detector 

1st Audio Amplifier 

Phase Detector 
Audio Output 

1st & 2nd Clippers 

Vertical Blocking Oscillator 

Vertical Output 

Horizontal Oscillator 

Horizontal Output & High 

Voltage Generator 

Damping Diode 

High Voltage Rectifier 

Picture Tube: rectangular; 

glass; spherical face; 
electrostatic focus 

21T 16 

2 IT 17 

RHO 

L23 
110012 OSC 

RSV 

• 
0' 

2 1K 1 

• • 

a \-
MORI/ VERT 
MOLD MOLD 

YOKE SADDLE SCREVS 

YOKE ADJUSTMENT 
THUMB SCREW 

CENTERIRC ARMS 

DEFLECTION YOKE 

,CENTERIIIC DEVICE 

----ION TRAP 

FIGURE 2. REAR VIEW OF CHASSIS 

GENERAL INFORMATION 

RECEIVER MODEL BREAKDOWN CHART 

Model Description TV Chassis 

21T15 

Y21T15 
Table, maroon 

Table, maroon 

WTS-518 

WTS-518Y 

SERVICE 
TEST 

RECEPTACLE 

VERT 
SIZE 

TV CHASSIS - Chassis WTS-518 contains 16 circuit tubes 
plus a ZIYP4 21" glass, rectangular, spher-

ical face, electrostatically focused picture 

tube. The picture, sound, and scanning cir-

cuits, together with a selenium rectifier half-

wave doubler "B" supply, are contained on a 
single chassis. A series heater circuit is 

used. The 300 ohm input impedance is 
matched to the 75 ohm TT-69 tuner imped-

ance by use of a balun line. Field installation 

of UHF convertor in this chassis is not rec-

ommended. 

TS-418 - Same as WTS-518 except uses a 17HP4B alumi-

nized picture tube. The picture tube mounting 

parts are changed to accommodate smaller tube. 

VTS-418 - Same as TS-418 except uses ,a 17HP4 non-alumi-
nized picture tube. 

VTS-518 - Same as WTS-518 except for 21YP4A aluminized 
picture tube. 

The suffix "Y" indicates that the TV chassis 

has a built-in VTT -SOMA UHF tuner and uses 
a WTT-24AY VHF tuner. 

TV CHASSIS DIFFERENCES 

Chassis 
VHF 

Tuner 
UHF 
Tuner 

wrs-518 TT-69 

WTS-518Y I WTT-24AY VTT-50MA 

Chassis 

TS-418 

Picture Tube VHF Tuner UHF Tuner 

17HP4B 
`:-418Y 17HP4B 

TT-69 

WTT-24AY 

VHF YiTT-2i1A(IN TS- 518Y) 
TUNER TT- 6 9 ( IN TS- 518) 

13 

C54 

V3 

V4 4éij 

VT T - 50MA 

-77 VI V2 

V9 

V5 "L 
or 

T7 

V8 

CRI 
V6 , 

, 

inn A- t lei e, 

r • 
on: RA. 

VTS-418 17HP4 TT-69 

VTS-418Y 17HP4 WTT-24AY VTT-SOMA 
VTS-518 21YP4A TT-69 

VTS-518Y 21Y1-'4A WTT-24AY VTT-50MA 
UHF TUNER - Refer to separate service manual for com-

plete service information. 

TUNING RANGE - VHF Tuner: channels 2 through 13; 

switch type 
UHF Tuner: channels 14 through 83; 

continuous tuning type 

TV IF FREQUENCY - Sound: 21.9 Mc & 4.5 Mc 

Picture: 26.4 Mc 

TV ANTENNA INPUT IMPEDANCE - 300 ohms 

FUSE - B+ and initial surge; 7. 5 ohm special resistor. 

This fuse is of the plug-in type and is accessible by 

removing the cabinet back. See Figure 2 for loca-
tion. 

POWER SUPPLY - 117 volts, 60 cycle AC only 

POWER CONSUMPTION - VHF TV Chassis 155 watts 

VHF-UHF TV Chassis 160 watts 

UHF  TUNER VTT-50NA(TS -51819CHASSIS ONLY) 

6AF4 
TUBE 

ii 
6BK7 
TUBE 

SERVICE TEST V13 
RECEPTACLE 

V12 VIO VII TII V 4 • 
FIGURE 3. BOTTOM VIEW OF CHASSIS 
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CHASSIS TS-418, Y, VTS-418, Y, 518, Y,WTS-518, Y 

DEFLECTION YOKE ADJUSTMENT 

If the deflection yoke shifts, the picture will be tilted. 

To correct, loosen the thumbscrew on top of the deflection 

yoke, and rotate yoke until the picture is straight. Before 

tightening the thumbscrew, make certain that the deflection 

yoke is as far forward as possible. 
If the yoke support and the picture tube have shifted in 

transit or, if for any reason, these parts have been removed 

and replaced, it is best to do a complete job of reposition-

ing. See Figure 2. The picture tube should be mounted so 

that the front of the tube rests against the bracket on the 
front of the chassis. The clamp around the front of the 

tube should then be tightened. The picture tube rear sup-

port bracket mounting screws should be loose enough to 
permit sliding the bracket forward until it fits snugly against 

the flare of the tube. Loosen the yoke adjustment thumb-

screw and yoke saddle screws and push the yoke against 

the flare of the tube. 

SERVICE NOTES 

SERVICE TEST RECEPTACLE 

A SERVICE TEST RECEPTACLE, accessible from the 

top of the chassis ( see Figure 2), provides the following 

test points: 

Pin Connection To 

1 

2 

3 

4 

5 

IF AGC 

B+ 
Video detector output 

No connection 

B++ 

CHANGING OF TUBES 

1. The power should be turned off when changing tubes. 

2. Indiscriminate changing or interchanging of tubes should 

be avoided for the following reasons: 

a. A change of IF or RF tubes can cause loss of sensi-

tivity or poor picture quality. Check alignment and sensi-

tivity. 

b. A change of limiter or ratio detector tubes can cause 

distorted audio, buzz, or loss of audio sensitivity. Check 

audio alignment and sensitivity. 

c. Changing horizontal oscillator tube can result in 

poor noise rejection or cause the horizontal hold control 

to be out of range. This may necessitate readjustment of 

the horizontal oscillator coil. 

REMOVAL OF CABINET SAFETY GLASS 

1. Remove the screws and molding strip located along top 

edge of glass. 

2. Safety glass will move outward from cabinet allowing its 

removal by lifting out of lower retaining channel. 

3. When replacing, position rubber on glass with low side 

of channel facing inside of cabinet. 

4. Replace molding and screws. 

ALIGNMENT 
GENERAL INFORMATION 

Equipment Required: 

A. Sweep generator: 18 to 220 Mc, 12 Mc sweep width, 

linear, and capable of . 1 volt output 

Accurately calibrated, adjustable marker genera-

tor and/or AM signal generator. 

Cathode ray oscilloscope: preferably with calibrated 

attenuator. 
Variac: if line voltage is not 117 volts 

B. 

C. 

NOTES: IMPORTANT 

NEVER GROUND THE RECEIVER CHASSIS DUR-

ING TESTING OPERATIONS OR INSTALLATION 
UNLESS AN ISOLATION TRANSFORMER IS USED. 

GENERATOR 

NOR1Z 
OSG 
L231§I 

ORT 222222 M. 

At all times, keep the marker generator output low 

enough to prevent the marker from distorting the 

response curve. 

Some coils resonate at two settings of the core, the 

correct setting is at the outer end of the winding. 

For complete receiver alignment, use the following 

procedure in sequence. Line voltage must be 117 

volts AC; if not, adjust with variac. 

IF AND MIXER ALIGNMENT 

1. Remove horizontal output tube ( V-15) to eliminate RF 

interference. Complete filament circuit with a 25BQ6 tube 

or other type with similar filament characteristics and base 

connections, with all pins clipped off except heaters. 

2. Remove antenna and make following connections: ( See 

Figure 4). 

a. Connect a 3 volt battery to pin 1 ( AGC bus) of serv-

ice test receptacle. 

b. Disable tuner oscillator by grounding pin 9 of V-2 

(6U8). 

c. Connect sweep generator to IF test receptacle, and 

oscilloscope to video detector load. 

3. Center sweep generator frequency at 24.6 Mc with a 

sweep width of 10 Mc and adjust generator output below 

point of receiver limiting ( approximately 3 volts peak-to-

peak at video detector load). 

Adjust At Marker Freq 

L-12 21.9 Mc min output ( See IF response 

curve -Figure 4) 

T-4 26.6 Mc 26.6 Mc marker ( See IF re-

sponse curve - Figure 4) 

T-6 at top of curve flat response (See IF re-

sponse curve -Figure 4) 

SWEEP   

,7 Im0 m0(E) 

T-5 22.9 Mc 22.9 Mc marker (See IF re-

sponse curve -Figure 4) 

T-6 at top of curve flat response ( See IF re-

sponse -Figure 4) 

As some adjustments interact, repeat as necessary to ob-

tain proper curve. ( Move generator to mixer test recep-

tacle and short across R- 11 ( 4700 ohms).  

T-3A 2 . 4 & 22.9 Mc See mixer response curve 

& B -Figure 4. As adjustments 

interact, adjust simul-

taneously. 

NOTE: If desired response cannot be obtained, recheck 

tuning of 21.9 Mc trap ( L-12). Accuracy of this adjustment 
is important. 

Bandwidth may be determined by noting the frequencies 

at which the markers fall at the 50% points. Mixer and IF 

bandwidth over 3. 5 Mc may cause loss of picture quality, 

and less than 3.2 Mc, a loss of audio. 

5. Remove AGC bias battery, BANDWIDTH SHOULD NOT 

CHANGE OVER . 2 Mc. 

6. Decrease generator signal until there is a marked de-

crease in the oscilloscope waveform. Unwanted regenera-

tion will be indicated by sharp peaks on the overall response 

curve. 

AUDIO ALIGNMENT 

This alignment may be made by injecting an accurate 

4.5 Mc signal at the video amplifier grid; however, the 

station alignment method is much more accurate and should 

be used whenever possible. Station alignment method fol-

lows: 

1. With receiver in good operating condition, tune in sta-

tion. 

2. Connect VTVM from positive terminal of C-54, elec-

trolytic capacitor to ground. 

MIXER 

6i'86 

ALIGNMIXER 
TEST 

RECEPT 
66 Ril 

IF TEST 
REGEPT 

ALIGN 

(TOP) PR1 

(130T) SEC-

LI7 
4.5 MC 
TRAP 

6C86 

TOP 

t . ANT 
RE CE PT 

FIGURE 4. TUBE LOCATIONS & IF ALIGNMENT DETAIL 

Ov 

I' V 3\A,I3E T4 

47K 

MIXER RESPONSE 

IF RESPONSE 

50% 

100% 

3. Maintain 5 volts, or less, at VTVM by adjustment of 

fine tuning and contrast control ( or by removal of antenna, 

if necessary) while peaking L-20 and T-7 primary ( top) for 

maximum output. 

4. Move VTVM connection to junction of C-2 ( 1000 mmf) 

and R-45 ( 33K). Set fine tuning for normal picture. 

5. Adjust T-7 secondary ( bottom) for zero reading on 

VT VM. 

6. Recheck as in steps 2 and 3 and, if necessary, readjust 

primary of T-7. 

4. 5 MC TRAP ADJUSTMENT 

Tune receiver to a local station and adjust 4. 5 Mc trap 

(L-17) for minimum beat interference in picture by locating 

the two points of adjustment at which the beat is first no-

ticeable, and rotating core to the center of these two points. 

Use the minimum amount of inductance(core out of coil)that 

will result in no apparent beat interference. 

If a station signal is not present, use the following meth-

od, which requires proper alignment of the audio system. 

1. Tune the receiver to a low noise, unused channel. 

2. Connect AM signal generator to picture tube cathode 

lead ( yellow) thru a 5000 mmf capacitor. Connect ground 

lead to chassis. 

3. Set generator to 4. 5 Mc. 

4. Move VTVM to positive terminal of C-54 capacitor, with 
ground lead to chassis. 

5. Adjust 4.5 Mc trap ( L-17) for minimum VTVM reading. 

(Generator output should be adjusted for 5 volts at VTVM.) 

TUNER ALIGNMENT 

GENERAL INFORMATION 

It is very unlikely that the Motorola Tuner will need 

alignment unless it has been damaged, is being replaced, 

or has had components replaced in the tuned circuits. ( Tubes 

may be changed in most cases without re- alignment, but 

care must be used in selection or re- alignment may be re-

quired.) The tuner operates by shorting out an antenna, RF 

and oscillator coil section consecutively for each higher 

channel. When switched to the lowest channel, all coils of 
any one section will be series connected. Therefore, align-

ment must start at the highest channel and each adjustment 

properly completed before the next lower channel adjust-

ment is attempted. Low-band channels ( 6-2) may be indi-

vidually adjusted by stretching or compressing coil turns, 

while high band channel inductances ( 7-13) are formed by a 

stamped metal plate and adjustable as a unit by L-6 and 

C-11 ( RF) and L-8 ( oscillator). 
CAUTION: A small change in coil length ( low channels) 

makes a rather large change in frequency. 

In alignment, the antenna coils must be tuned to video 

side of bandpass, and the RF coils to the sound side of 

bandpass. 

NOTE: Antenna, RF and oscillator coils for any one 

channel are in the same relative position ( in line) from front 

to rear of the tuner. 

ANTENNA AND RF ALIGNMENT 

1. Remove battery used in IF alignment and ground pin 1 

(AGC bus) of service test receptacle. Connect sweep gen-

erator to antenna input terminal strip and adjust for 10 Mc 

minimum sweep width. Connect oscilloscope through a 47K 

resistor to mixer test receptacle. 
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2. Set tuner to channel 7 and sweep generator to 177 Mc 

(center frequency). Set video marker to 175.25 Mc and 

sound marker to 179.75 Mc. Adjust C-11 for high channel 

response curve shown in Figure 5. 

3. Set tuner to channel 13, and sweep generator to 213 Mc. 

Set video marker to 211.25 Mc and sound marker to 215.75 

Mc. Adjust L-6 for high channel response curve shown in 

Figure 5. 

4. Repeat step 2. 

5. Switch tuner and generator through channels 13 to 7 and 

check each for correct response curve. (See chart for 

markers and sweep frequencies.) Coil L- 1F will adjust 

response curve width ( approximate position is 1/8" from 

metal shield). The amount of coil end wire extending through 

shield varies bandwidth, and position of markers. If this 

coil is moved, all previous steps must be repeated. 

6. Align low channel antenna and RF coils ( channels 6 thru 

2) for proper markers as shown on low channel response 

curve ( Figure 5). See alignment chart for marker and 

sweep frequencies. 

OSCILLATOR ALIGNMENT 
Preliminary Instructions: 

Oscillator adjustments are made, using sound frequen-

cies as reference, to place sound marker slightly higher 

than the 21.9 Mc trap dip. Sound markers must move into 

trap dip ( within fine tuner rotation tolerances) when tuner 

cover is replaced. 

Tuner and sweep generator must be set to channel being 

aligned. 

The marker generator is set to the sound frequency of 

channel being aligned. Use at least a 10 Mc sweep width, 

or more if possible. 

Waveform obtained should be similar to mixer wave-

form. 

Consistent tilting of the curve when sound marker is in 

the trap indicates misalignment of the IF or mixer. 

Procedure: 

1. Remove ground added during previous procedures to 

pin 9 of V-2 ( 6U8 oscillator). 

2. Connect the oscilloscope ( through a 47K ohm resistor) 

across the video load resistor R-27 ( 5600) at the service 

test receptacle. See IF alignment, Figure 4. 
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3. Set fine tuner for mid- capacity position (capacity in-

creasing in the counterclockwise direction.) 

High Band Alignment 

4. Adjust oscillator trimmer ( C-15) on channel 10, using 

channel 10 sound marker and placing it just above trap null. 

See Figure 4 and preliminary instructions 

5. Check channels 7 through 13 for correct marker posi-

tions ( use fine tuner if necessary). A fine tuner rotation of 
over plus or minus 30 degrees from mid- point, to move 

marker into trap dip, requires: 

a. Adjustment of coil L-8, on channel 13, for compen-

satitin of channels 10 through 13. 

b. Readjustment of trimmer C-15, on channel 10, for 

compensation of channels 7 through 10. Repeat step 5. 

Low Band Alignment 

6. Reduce the capacity of fine tuner by rotating 15 degrees 

clockwise from mid-capacity position. 

7. Adjust channel 6 oscillator coil, using channel 6 sound 

marker. Refer to Figure 4 and preliminary instructions. 

Accuracy of alignment on this channel is extremely impor-

tant to alignment of following coils. 

8. Adjust channel 5 through 2 oscillator coils in descend-

ing order, using proper markers. 

NOTE: WHEN TUNER COVER IS REPLACED, ALL 

SOUND MARKERS MUST MOVE INTO TRAP DIP WITHIN 

FINE TUNER ROTATION LIMITS. LIMITS ARE FROM 

MID- POSITION TO 30 DEGREES CLOCKWISE, ON LOW 

CHANNELS, AND PLUS OR MINUS 30 DEGREES FROM 

MID-POINT ON HIGH CHANNELS. 

TESTS OF RECEIVER SENSITIVITY 

1. Make sure AGC system is operating. 

2. Short out resistor R-11 ( 4700 ohms) in tuner. 

3. Calibrate oscilloscope by connecting the input to a 6.3 

volt AC source. ( This will equal approximately 18 volts 

peak-to-peak.) Connect scope to picture tube cathode ( yel-

low lead). 

4. Set contrast control at maximum. 
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IF Sensitivity Tests 

5. Stop oscillator as in Ir alignment. 

6. Inject 23 Mc AM signal, with 30% modulation, into IF 

test receptacle through a 1000 mmf capacitor. Less than 

500 microvolts should be required to produce 18 volts peak-
to-peak at the picture tube cathode. 

7. Inject the generator into mixer test receptacle. Less 

than 100 microvolts should be required to produce 18 volts 

peak-to-peak at the picture tube cathode.  

Overall Sensitivity Test 

8. Remove short on R-11 and oscillator and inject genera-

tor into antenna input ( use resistor matching network, if 

necessary). Tune generator to center frequency of channel 

being checked, and rotate receiver fine tuner for strongest 

signal. 18 volts peak-to- peak should be produced at the 

picture tube cathode with generator outputs of less than 15 
microvolts on channels 2 through 6 and less than 30 micro-

volts on channels 7 through 13. 

Audio Sensitivity Test  

9. Connect signal generator ( no modulation) to video am-
plifier grid ( pin 2) through a 5000 mmf capacitor and set to 

4.5 Mc. Set contrast control to maximum. 

10. Connect VTVM (DC scale) to the positive terminal of 

electrolytic capacitor C-54, and connect ground lead to 
chassis. 

11. A 10,000 microvolt signal should produce approxi-
mately 10 volts. 

TV CHASSIS CODING 

The following chassis coding system was devised to 

enable the serviceman to keep abreast of circuit revisions. 

The first production chassis number carries the suffix 

"A-00" ( i.e., WTS-518A-00). With the first mincrr elec-

trical revision, the suffix becomes "A-01" and with each 

subsequent minor change "A-02", "A-03", etc. The first 

major revision changes the suffix to " B-00" and, as before, 

each following minor change is labeled "B-01", etc. 

Mechanical differences between chassis are indicated 

by the addition of a prefix to the basic chassis ( i.e., 

VTS-518A-00, etc.). These prefixes may be assigned in 

random sequence but will be confined to the end of the al-

phabet to avoid confusion with the A, B, C, etc., electrical 

change suffixes. 

A " Y" suffix added to basic chassis ( i.e. WTS-518YA-00, 
etc. ,) indicates that the chassis contains a factory-installed 

UHF tuner. 

PRODUCTION CHANGES 

Chassis 

Coding Changes 

A-01 

A-02 

To improve brightness and to prevent filament 

breakdown on the picture tube, a new shunting 

strap is connected between pin 6 ( focus grid) and 

either pin 1 ( heater-a potential ground point) or 

pin 10 ( screen grid). 5,000 mmf 2000V capaci-

tor added between pin 1 of the picture tube and 

ground. 

To increase sensitivity and to assure a more se-

cure control knob fitting, VHF tuners change to 

WTT-24C & WTT-24CY ( longer shafts). R-31 
(volume- contrast) changes to Part No. 18B733977 

(longer shaft). C-1 ( 220 mmf) changes to 470 

mmf. R-7 ( 22,000) removed. New low frequency 

antenna coil ( L-1) is used. Part numbers on low 

frequency antenna coil and VHF tuners do not 

change. 

B-00 

B-01 

Ref. 

No. 

Area selector switch added. ( See B-00 schemat-
ic.) 

To increase the range of the horiz hold control, 

a 47,000 ohm resistor was added in parallel with 
the horiz osc coil L-23. 

To eliminate picture tube neck shadows on some 

chassis, the fixed electrical horizontal centering 

circuit shown below was used; final centering is 

still performed with the magnetic centering de-
vice. 

CEWEIRof PK, .ESED •KEYNE %IN %C. 8.4•001/ 

Part 

Number 

ELECTRICAL PARTS 

PARTS LIST 

Description 

List 

Price 

Capacitors (CermCeramic; Tub.Tubular; Mld.Molded) 

C-1 2111115905 Cer Tub: 220 mmf 1000V  

or 2111121478 Cer Disc: 470 mmf 2000V  

C-2 2111115905 Cer Tub: 220 mmf 1000V  

C-3 2111115854 Cer Tub: 220 mmf 500V  

C-4 2111120100 Cer Disc: 1500 mmf 500V  

C-5 2111400492 Cer Tub: 22 mmf 500V  

C-6 2111400943 Cer Disc: dual 800 mmf 500V 

C-7 21R120100 Cer Disc: 1500 mmf 500V  

C-10 2111120100 Cer Disc: 1500 mmf 500V  

C-11 21K710943 Trimmer: cer; .5-3 mmf; 

with screw and mtg nut  

C-12 21R114073 Cer Tub: 12 mmf 500V  
C-13 2111400943 Cer Disc: dual 800 mmf 

C-14 2111115640 Cer Tub: 18 mmf 500V  

C-15 21K710943 Trimmer: cer; .5-3 mmf; 

with screw and mtg nut  

C-16 2111114071 Cer Tub: 1 mmf 500V  
C-17 Trimmer: fine tuning; part 

of channel selector switch. 

C-18 2111120100 Cer Disc: 1500 mmf 500V.... 

C-19 2111482726 Cer Disc: 10,000 mmf 500V.. 

C-20 2111120100 Cer Disc: 1500 mmf 500V.... 

C-21 2111115312 Cer Disc: 5000 mmf 500V.... 

C-22 21R120100 Cer Disc: 1500 mmf 500V.... 

C-23 2111115386 Cer Disc: 1000 mmf 500V.... 

C-24 21R115386 Cer Disc: 1000 mmf 500V.... 

C-25 21R115386 Cer Disc: 1000 mmf 500V.... 

C-26 2111115386 Cer Disc: 1000 mmf 500V.... 

C-27 21R115312 Cer Disc: 5000 mmf 500V.... 

C-28 2111120100 Cer Disc: 1500 mmf 500V.... 

C-29 2111400937 Cer Disc: dual 1000 mmf 500V 

C-30 2111470329 Cer Tub: 30 mmf 500V  

C-32 8119810 Paper Tub: .25 mf 400V  

C-33 21R115953 Mid Phenolic: 3.9 mmf 500V  

C-35 8119814 Paper Tub: . 1 ouf 100V  

C-37 2111115386 Cer Disc: 1000 mmf 500V  

.25 

.20 

.25 

.20 

.20 

.25 

.40 

.20 

.20 

.20 

.25 

500V . 40 

.25 

.20 

.30 

.20 

.30 

.20 

.25 

.20 

.25 

.25 

.25 

.25 

.25 

.25 

.40 

.30 

.35 

.10 

.25 

.25 £ 
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CHASSIS TS-418, Y, VTS-418, Y, 518 Y WTS -518, Y 

Ref. Part 
No. Number 

C-38 21R115312 

C-39 238712068 

C-40 21R115312 

C-41 21R470329 
C-42 8R121006 

C-44 21R115949 
C-45 21R115312 

C-46 21R400928 

C-47 21R121489 

C-48 21R121489 

C-49 21K790439 

C-50 21R121740 

Description 

Cer Disc: 5000 mmf 500V  

Electrolytic; 4-section; 
A, 10 mf-300V; B, 200 mf-

150V; C, 100 mf-300V; 
D, 30 mf-50V  

Cer Disc: 5000 mmf 500V  
Tub Cer: 30 mmf 500V  

Paper: . 1 mf 400V  

Mid Phenolic: 2.2 mmf 500V  

Cer Disc: 5000 mmf 500V  
Cer Tub: 68 mmf 500V  

Cer Disc: 4700 mmf 500V  

Cer Disc: 4700 mmf 500V  

Mica: 15 mmf 500V  

Cer Tub: 150 mmf 500V ( in 

T-7 shield)  

C-52 8R121678 Cer Disc: 1000 mmf 500V  
C-53 21R115856 Cer Tub: 470 mmf 500V  

C-54 23A90205 Electrolytic; 10 mf-50V  

C-55 8R121678 Cer Tub; 1000 mmf 500V  

C-56 21R115312 Cer Disc: 5000 mmf 500V  

C-57 21R115312 Cer Disc: 5000 mmf 500V  

C-58 8R121569 Paper: . 003 mf 600V  

C-59 23A90205 Electrolytic; 10 mf-50V  

C-60 889871 Paper: . 02 mf 600V  

C-61 8R121002 Paper Tub: . 01 mf 400V  

C-62 8K490222 Mid Paper: 4700 mmf 400V  
C-63 21R400942 Cer Tub; 22 mmf 500V  

C-64 21R115905 Cer Tub: 220 mmf 1000V  

C-65 8K490232 Mid Paper: 47,000 mmf 400V  

C-66 21R115856 Cer Tub: 470 mmf 500V  
C-67 81E490222 Mid Paper: 4700 mmf 400V  

C-68 8R490222 Mid Paper: 4700 mmf 400V  

C-69 81E490226 Mid Paper: 10,000 mmf 400V  

C-70 21R115312 Paper: . 005 mf 600V  
C-71 81E490232 MIA Tub: 47,000 mmf 400V  

C-72 8K490232 Mid Tub: 47,000 mmf 400V  

C-74 23A702450 Electrolytic: 10 mf-450V  
C-76 21R115856 Cer Tub: 470 mmf 500V  

C-78 21R115856 Cer Tub: 470 mmf 500V  

C-79 8R9866 Paper: . 001 mf 600V  
C-80 8K490247 MIA Paper: 3300 mmf 600V  

C-81 8R121569 Paper: . 003 mf 600V  

C-82 8K490268 Mid Tub: 1000 mmf 1000V  
C-83 8R121002 Tub: . 01 mf 400V  
C-84 21R115900 Cer Tub: 100 mmf 500V  

C-85 8K490222 MIA Paper: 4700 mmf 400V  

C-86 21K114740 Mica: 390 mmf 500V  

C-87 211(114740 Mica: 390 mist 500V  
C-88 21R115312 Cer Disc; 500 mmf 450V  

C-89 81E490231 Mid Tub: 39,000 mmf 400V  

C-90 218121424 Cer Disc: 100 mmf 3000V  
C-91 21K710903 Cer Disc: 47 mmf 1500V  

or 218120224 Cer Disc: 51 mmf 1500V  
C-93 21R120093 Cer Disc: 5000 mmf 2000V  

C-94 238484097 Electrolytic: 200 mf-150V  

C-95 238710941 Electrolytic; 2-section; 
A, 200 mf-150V; B, 5 mf-

150V  
Cer Disc: 1000 mmf 500V  
Paper: . 1 mf 200V  

Cer Disc: 1000 mmf 500V  
Cer Disc: 5000 mmf 2000V  

C-96 21R115386 
C-97 889854 

C-99 218115386 

C-100 21R120093 
CR-1 48C711052 

or 481(711077 

or 481(712198 
or 481(712199 

or 48%712200 

or 48K722720 

or 48K733158 

or 48K733204 
CR-2,3 488700555 

or 488720023 

L- 1A, 

B,C 24K703079 

List 
Price 

.25 

5.00 

.25 

30 

.35 

.10 

.25 

.25 

.30 

.30 
20 

.20 

.25 

20 

.90 

25 

.25 

.25 

.20 

.90 

25 

20 

.25 

.25 

.25 

.30 

.20 

.25 

.25 

.25 

.25 

.30 

.30 

1.40 

.20 

.20 

.20 

.25 

.20 

.35 

.20 

.25 

.25 

.50 

.50 

.25 

.30 

.30 

.35 

.25 

.25 

2.20 

3.10 

.15 

25 

.15 

.25 

Crystal, diode: germanium.. 1.50 

Rectifier, selenium  2.90 

Coil, antenna primary; low 

frequency  . 15 
L- 1D, 
E,F 24K703078 Coil, antenna primary; high 

frequency  . 15 

Ref. Part 
No. Number Description 

List 
Price 

L-2 24K703002 Coil, antenna: channels 2 
thru 6; includes L-2A thru 

L-2E (high channel coils 

are part of switch)  . 25 
L-3 24A790033 Coil, antenna: impedance 

matching  

L-5 241(792577 Choke, RF  

L-6 24C703076 Coil, RF: channel 13  
L-7 24K703002 Coil, RF: channels 2 thru 

6; includes L-7A thru L-7E 

(high channel coils are 

part of switch)  

L-8 24%703097 Coil, oscillator: channel 
13  .35 

L-9 24C703001 Coil, oscillator: channels 

2 thru 6; includes L-9A 

thru L-9E (high channel 
coils are part of switch)  .30 

L-11 21R119854 Coil, compensating: red and 

violet dots; wound on 
10,000 ohm resistor  20 

L-12 21.9 Mc Trap ( part of T-6)  

L-13 248711413 Choke, RF: yellow dot  .35 

L-14 248711413 Choke, RF: yellow dot  .35 
L-16 24R120984 Coll, compensating; wound 

on 10,000 ohm resistor; red 

and yellow dots  .20 

L-17 248792735 4.5 Mc Trap: with core & 

mtg clip  .50 
L-18 24R119850 Coil, compensating: brown 

and gray dots  

L-19 241(721271 .45 
or 24K721912 Coil, compensating: black 

dot; wound on 1200 resistor . 45 

L-20 1V790341 Coil, sound take off: with 
core & mtg nut  .90 

L-22 24K732710 
or 241(732711 Yoke, deflection; 700 ; 

complete less cover & cen-

tering device, includes 

octal plug  9.65 

L-23 24K701558 

or 241(721064 Coil, horizontal oscillator; 

with core & clip  1.65 

L-24 24A733225 Choke, R7  .10 

L-25 24A733225 Choke, RF  . 10 

L-26 241(733210 Choke, filament  . 10 

Resistors-Note; All resistors are insulated carbon 

type unless otherwise specified 

R-1 6R6397 22,000 10% 1/2W doz 1.20 

R-2 6R6032 470,000 20% 1/2W doz 1.20 

R-3 6R2036 33 10% 1/2W doz 1.20 
R-4 6R6054 10,000 20% 1/2w doz 1.20 
R-6 6R3933 220 20% 1/2W doz 1.20 

R-7 686397 22,000 10% 1/2W doz 1.20 

R-8 6R2119 15,000 20% 1/21 doz 1.20 
R-9 6R6301 1000 20% 1/2W doz 1.20 

R-10 6R6301 1000 20% 1/2w doz 1.20 

R-11 6R6039 4700 20% 1/2w doz 1.20 
R-12 6R6075 100,000 20% 1/2W doz 1.20 

R-13 6R6014 330,000 20% 1/2W doz 1.20 

R-14 6R6301 1000 20% 1/2W doz 1.20 

R-15 686320 10,000 10% 1/2W doz 1.20 

R-16 6R5550 47 10% 1/2W doz 1.20 

R-17 6R6409 2200 10% 1W  .20 

R-18 686477 15,000 lq% 1/2w doz 1.20 
R-19 6R2004 8200 10% 1/2W doz 1.20 

R-20 6R5550 47 10% 1/2W doz 1.20 
R-21 6R490349 6800 20% 2W  .25 

R-22 6R2004 8200 10% 1/2w doz 1.20 
R-23 686373 150 10% 1/2W doz 1.20 

R-24 6R6301 1000 20% 1/2W doz 1.20 
R-25 6R6460 1.5 meg 10% 1/21 doz 1.20 

R-26 6K121579 470,000 20% 2W  .25 

R-27 6R6117 5600 10% 1/2W doz 1.20 

R-29 686410 33,000 10% 1/2w doz 1.20 
R-30 6R6045 1 meg le 1/21 doz 1.20 

.15 

.80 

.20 

.15 R-33 

R-34 

R-35 

R-37 
.25 R-39 

R-40 

R-41 

R-42 

R-43 

R-44 

R-45 

R-46 

R-47 

R-49 

R-51 
R-52 

R-53 

R-54 

R-55 

R-56 

R-57 
R-58 

R-59 

R-60 

R-61 

Ref. Part 
No. Number Description 

R-31 188722190 Volume & Contrast Control: 

dual; 1 meg tapped at 300K; 

1500 ohm; with power switch 
or 18E1733221 Volume & Contrast Control: 

dual; 1 meg tapped at 300K; 

1500 ohm; with power switch 
(A-03 & later)   

6R2098 

6R2096 
686054 

17R120400 

6R3933 

683992 

6R3933 

6R5551 

6R6428 

6R6428 

6R6012 

6R6074 

6R6038 

686400 

6R3927 

6R6032 

6R6475 

6R6397 

6R5697 

6R6069 
6R6428 

6R5577 

6R6028 

6R6054 

18A733170 

List 
Price 

2.40 

2.35 

22K 10% 2W  .25 

470,000 10% 1/2W doz 1.20 

10,000 20% 1/2W doz* 1.20 

Wire Wound: 3900 10% 5W.. . 75 

220 20% 1/2W doz 1.20 

150 20% 1/21 doz 1.20 

220 20% 1/2W.  doz 1.20 

120 10% 1/21 doz 1.20 

6800 10% 1/21 doz 1.20 

6800 10% 1/2W doz 1.20 

33,000 20% 1/2W doz 1.20 

68,000 20% 1/2W doz 1.20 

1500 10% 1/2W doz 1.20 
33,000 10% 1W  .20 

2.2 meg 20% 1/2W doz 1.20 

470,000 20% 1/2W doz 1.20 
680,000 10% 1/2W doz 1.20 

22,000 10% 1/21 doz 1.20 

560,000 10% 1/2W doz 1.20 

2200 10% 1/2W doz 1.20 

6800 10% 1/2W doz 1.20 
2700 10% 1/2W doz 1.20 

22,000 10% 1/21 doz 1.20 

10,000 20% 1/2W doz 1.20 

Vertical Hold Control: 

850,000 ohms, 350K stop; 

metal shaft; nut mtg type.. . 80 

or 18K733417 Vertical Hold Control: 
850,000 ohms, 350K stop; 

plastic shaft; twist lug 
mtg type  .70 

R-62 6R6018 100 20% 1/2W doz 1.20 

R-63 6R6117 5600 10% 1/21 doz 1.20 

R-64 18A702443 Vertical Size Control: 
5 meg, 1 meg stop; metal 

shaft; nut mtg type  .80 

or 188733413 Vertical Size Control: 
5 meg, 1 meg stop; plastic 

shaft; twist lug mtg type  .70 

R-65 6K120579 Wire Wound: 8200 10% 2W  .25 

R-66 18A702475 Vertical Linearity Control; 

750 ohms; metal shaft; nut 

mtg type  .70 
or 18%733414 Vertical Linearity Control: 

750 ohms; plastic shaft; 
twist lug mtg type  .80 

R-67 6R5551 120 10% 1/21 doz 1.20 

R-69 18A733179 Brightness Control; 5 meg; 

metal shaft; nut mtg type.. . 75 

or 18K733415 Brightness Control: 5 meg; 

plastic shaft; twist lug 

mtg type  .60 

R-70 6R6031 100,000 10% 1/2W doz 1.20 

R-71 6R6031 100,000 10% 1/2w doz 1.20 

R-72 686031 100,000 10% 1/2W doz 1.20 
R-73 6R6397 22,000 10% 1/2W doz 1.20 

R-74 6R2122 4.7 meg 20% 1/2W doz 1.20 
R-75 6R410053 150,000 20% 1W  .20 
R-76 68410053 150,000 20% 1W  .20 

R-77 6R6117 5600 10% 1/2W doz 1.20 
R-78 6R6229 1000 10% 1/21 doz 1.20 

R-80 18A733160 Horizontal Hold Control: 

200,000 ohms, 50K stop; 

metal shaft; nut mtg type.. 

or 181(733416 Horizontal Hold Control: 

200,000 ohms, 50K stop; 

plastic shaft; twist lug 
mtg type  .80 

R-81 . 86074 68,000 10% 1/211 doz 1.20 

R-82 6R6080 4700 10% 1/2W doz 1.20 

.80 

Ref. Part 
No. Number 

R-83 6R2096 

R-84 6R5594 
R-85 6R6080 

R-88 17A711500 
or 17A711027 

R-89 6A720662 

R-90 

R-91 

R-92 

R-94 

R-95 
R-96 

R-98 
R-99 

R-100 

R-101 

R-102 

T-3 
T-4 

T-5 

T-6 

T-7 

17K712039 

17K712038 

6K119932 

6R6031 

6R6407 
17K710702 

6R6004 

6R6004 

6R3966 
6R6075 

682031 

6R6048 

248702983 
1V712105 

1V712106 
24K712104 

248702543 

T-8 251(720128 
or 258710925 

T-9 25K702429 
or 25K710730 

T-10 

or 
T-11 

Part 

Number 

258731015 

25K721027 
24K733106 

VHF TUNERS 

Description 

List 
Price 

330,000 10% 1/2W doz 1.20 

680 10% 1W  .20 

4700 10% 1/2W doz 1.20 

Special, wire wound: 7.5 

ohm 10% 5W; plug in type. . 70 

Special: 19 hot; 230 cold; 

7W  1.00 
Wire Wound: 42 10% 5W  .30 

Wire Wound: 120 10% 10W  .35 

10,000 10% 1/2W doz 1.20 

100,000 10% 1/21 doz 1.20 
220,000 10% 1/2W doz 1.20 
Wire Wound:1.8 20% 1/2W.  doz 1.20 

1 meg 20% 1/2W doz 1.20 

1 meg 20% 1/2W doz 1.20 

1.5 meg 20% 1/2W doz 1.20 
100,000 20% 1/2W doz 1.20 

18 10% 1/2W doz 1.20 

47,000 10% 1/2W doz 1.20 
Mixer IF: complete;shielded 1.60 

1st IF. complete  .90 
2nd IF: complete  .90 

3rd IF: complete  3.80 
Ratio Detector Transformer: 

complete; shielded  3.20 

Audio Output Transformer.... 1.80 

1.90 
Vertical Blocking Osc 
Transformer  1.55 

Vertical Output Transformer. 3.40 
Horizontal Output Trans-

former: complete with V-17. 13.00 

List 
Description Price 

1U733180 TT-69 VHF Tuner Unit 

or 1U733180 TT-69A VHF Tuner Unit 
or 1U733180 TT-69B VHF Tuner Unit (WTS-518 

chassis only)   26.40* 

exch 19.80 
1U722431 

or 1U722431 
WTT-24AY VHF Tuner Unit 
WTT-24CY VHF Tuner Unit (WTS-518Y 

chassis only)  27.50 * 

exch 21.15 
21T15 & Y21T15 

500732758 

or 500732997 

or 500732998 

or 500733259 Speaker, electrodynamic: 

85 ohm field ( cold) 3.2 
5-1/4"; 

ohm VC.. 

each 3.90 

MODELS 17T20,B,E,M & Yl7T20,B,E,X 

500732758 

or 500732997 
or 500732998 

or 500733259 

MODELS 

50K733122 

or 50K733142 

or 50K733242 

or 50K733241 

MODELS 

500732758 

or 500732997 

or 500732998 

or 500733259 

Speaker, EM: 

(cold); 3.2 
exch 3.90 

5.20* 

5-1/4"; 85 ohm fld 
ohm VC  5.20* 

21K19,8 & Y21K19,B 

Spi.aker, EX: 8"; 85 ohm fld 
(cIld); 3.2 ohm VC  7.50* 

exch 5.65 
21T16,B,E & Y21T16,B,E 

Speaker, EM: 5-1/4"; 85 ohm fld 

(cold); 3.2 ohm VC  5.20* 
exch 3.90 
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MODELS TK-35, -36, -38, UHF Tuner Adaptor; TT-37, UHF Tuner 

G 1 RI C 2 

C5 67 68 VI 64 C3 L3 R4 

R2 L4A 

R5 R6 

GENERAL INFORMATION 
Tuner TT- 37 is a continuously- tuned type UHF tuner de-

signed to convert the UHF television channels in the 470 to 

890 mc range to an intermediate frequency band of 40 to 46 
mc. This tuner is designed for installation in Motorola 

VHF TV receivers using the TS-402, TS- 502 and TS- 602 

series chassis. This unit may be installed in the field, in 

above chassis ( through use of suitable kit), or may be fac-

tory- installed ("Y" series TV chassis). 

This tuner is driven by means of a bead chain operated 

19 I 27 

29 

8 

34 

12 

10 

17 

30 

by a sprocket on the rear of VHF tuner fine tuning shaft. A 

sprocket on front end of UHF tuner, in turn, operates the 

UHF dial through another bead chain. The UHF dial scale 

is located behind the VHF channel selector knob, and is 

visible through a window only when VHF channel selector 

dial is set to UHF position. In this position, the VHF tuner 

is converted to a 2- stage 40 mc IF amplifier, which ampli— 

fies the output of the TT- 37 UHF tuner. 

CIRCUIT DESCRIPTION 

The TT- 37 is a continuously- tuned, single superhetero-

dyne type of tuner, designed to convert the television chan-

nels in the 470 to 890 mc range to an intermediate frequency 

band of 40 to 46 mc. It employs a germanium or silicon 

crystal type of mixer ( CR-1) and a 6AF4 type tube ( V-1) for 

local oscillator. The oscillator frequency is above the sig-

nal frequency in order to remain compatible with present 

VHF practice. The 300 ohm balanced type of antenna, for 

which this tuner is designed, is coupled to the crystal mixer 

by means of a double- tuned transformer, the selectivity of 

UHF 

ANT 

INPUT 

0164.1)10 43c7324» , o 

CSC / 
INJECTION 

TAO 

R3 
4441.  
56 

C3 

470 1 

which is sufficient to provide an image ratio of the order of 

40 db. The output signal of the tuner ( 40-46 mc) is devel-

oped across a total capacity of 28 mmf ( 10 mmf, C-3, plus 

18 mmf of 13- inch section of 93 ohm coaxial cable). There 

is no tuning provided in this unit for the IF, the tuning and 

impedance matching being provided in the VHF tuner of the 

TV receiver. 
The antenna is coupled to the input tuning element of the 

double- tuned transformer by means of a sma ll rectangular 

coil ( L-1), center-tapped and balanc ed to ground. The tun-

ing elements consist of two shorted quarter wave length 

transmission lines modified by end capac ity loading such 

Ce 40 MC 
  OUTPUT 

(TO UHF INPUT 
JACK ON VHF TUNER) 

R6 

FIGURE 1. SCHEMATIC DIAGRAM 

C13 
100 

VHF RCVR 

TO 84150V 
ON VHF TUNER 

that the frequency versus length of the inner conductor pro-

vides a straight line relationship. The end capacity loading 

is so constructed that a total of three adjustments are avail-

able for antenna tracking. The two tuning elements are 

coupled together by means of a small printed circuit cou-

pling loop ( L-2). This coupling loop is made up of two ele-

ments or sections. The large section provides the forward 

coupling and the small section is so connected to the large 

that it provides a bucking action that is somewhat frequency 

selective because of physical location. The coupling loop 

maintains the coupling between the two tuning elements at 

approximately critical coupling throughout the tuning range. 

The mixer crystal ( CR -1) in this unit is of the plug-in 

type. The crystal is coupled to the double- tuned trans-

former by means of a tap on the center conductor of the out-

put tuning element. The other end of the crystal,returns to 

ground through a 56 ohm resistor ( R-3) and a 10 mmf feed-

thru type capacitor ( C-3), connected in series. The 93 ohm 

IF output cable is connected across the 10 mmf feed-thru 

capacitor ( C-3) through a 470 mmf coupling capacitor ( C-4). 

16 33 31 24 

NOTES 

*64F4 PINS 781 AND 682 CONNECTED 
TOGETHER THROuGH INTERNAL SOCKET JUMPERS. 

** WITH OSC WORKING 

CAPACITORS IN MMF 

RESISTORS IN OHMS 

K•1000 OHMS 

VI 
TEST POINT 611F4 

IMF MIT 
INPUT 

7 

CS 

R6 
• II+ Ise" 

IN VHF 
RCVR 

11 28 

te 

C5 G8 L7 

A positive bias is obtained by means of a voltage divider, 

consisting of a 56K ohm resistor ( R-5) and a 220 ohm re-

sistor ( R-4) to ground, and is DC coupled to the crystal 

through a 1 microhenry RF choke ( L-3) connected from the 

220 ohm resistor to the 10 mrrif feed-thru capacitor. This 

provides the crystal with a DC return path and a positive 

bias of approximately 0.25 volts. 

The local oscillator for this tuner is a modified Colpitts 

type using a 6AF4 tube(V-1). Straight-line frequency versus 

travel tuning of the oscillator is attained by a series LC 

type of printed circuit ( L-4) on a glass cylinder. All mov-

ing elements of the circuit are capacity- coupled to sta-

tionary elements to avoid wiping contacts. The variable ca— 

pacitor portion of the tuning element is connected in the 

grid circuit and incorporates a small disc type 27 mmf 

NTC series capacitor ( C-6) for drift compensation. The 

variable inductance portion of the tuning element is con-

nected in the plate circuit of the tube and is so arranged as 

L2 LI 

L6 L 5 

14 

R8 67 R7 C6 R3 CRI 

FIGURE 2. PARTS LOCATIONS 

©John F. Rider 

9
-
H
 
3
9
V
d
 A
l
 

V
1
0
1
1
 
0
1
0
W
 



to provide its own DC path from plate to ground for 134- feed. 
The moving element of the oscillator circuit consists of a 

core whose function is to provide a variable capacitor and 
a variable tap on the inductance portion of the circuit and at 

the same time provide an electrical connection between the 
variable capacitor and the variable inductance. There is 

only one adjustment of this core. 

In order to maintain a feed-back path as nearly as pos-

sible determined by the internal capacities of the oscillator 
tube itself, the cathode and filaments of the tube are main-

tained off ground to RF potential by means of small RF 

chokes ( L-5, 6, & 7) whose resonances are held at a fre-

quency somewhat below the UHF band. 

The oscillator is coupled to the crystal mixer circuit by 
means of a small section of braid shielded wire serving as 

a high loss type of transmission line. The length of line is 
approximately a quarter wave length at the high end of the 

band. One end of the line is capacity- coupled to the low 

impedance end of the oscillator- tuned circuit by means of a 
small unshielded but insulated section of the inner conductor. 

Moving this wire, with respect to the oscillator coil, pro-
vides some degree of variation in the coupling to oscillator 

signal. The shield of the line is grounded at several points 
along its length. The injection current in this tuner varies 

from approximately 0. 7 ma to 2 ma. 

REPLACEMENT PARTS LIST 
Ref. Part 
No. Number 
TUNER UNIT - ELECTRICAL PARTS 

Capacitors  

Description 

List 
Price 

C-1 2111115856 Ceramic tubular: 470 mmf 500V . 20 

C-2 2111115856 Ceramic tubular: 470 mmf 500V . 20 

C-3 2111120805 Ceramic feed-thru: 10 mmf 500V . 35 
C-4 21R114554 Ceramic disc: 470 mmf 450V .20 

C-5 21R120806 Ceramic feed-thru: 100 mmf 
500V  .30 

C-6 21A731037 Ceramic, temperature compen-

sating: 27 mmf 10% 
N520OPPM  40 

C-7 21R120806 Ceramic feed-thru: 100 mmf 
500V  30 

C-8 2111120806 Ceramic feed-thru: 100 mmf 
500V  .30 

Crystal  

CR-1 

Coils 

48K731312 or 

48K731313 or 
48K731314 Crystal, UHF mixer  

L-1 1V730900 Antenna Coupling RF Coil As-

sembly: includes C-1, C-2, 

R-1, R-2 & strip  

L-2 848730674 Coupling loop  

L-3 24K712103 Compensating coil  
L-4 24B730126 Oscillator coil ( less tuning 

core L-4A listed below)  

L-4A 1B730885 Core Assembly, oscillator 

coil  

L-5 24K721430 Cathode choke coil  

L-6 24K712254 RF choke  
L-7 24K712254 RF choke  

Resistors 

Note: All resistors are insulated carbon type. 

R-1 6116004 1 meg 20% 1/2W doz 1.20 

R-2 6116004 1 meg 20% 1/2W doz 1.20 
R-3 6115614 56 10% 1/2W doz 1.20 

R-4 6116270 220 10% 1/2W doz 1.20 
R-5 6R6378 56,000 10% 1/2W doz 1.20 

R-6 6115764 2700 10% 2W  .25 
R-7 6115591 18,000 10% 1/2W doz 1.20 

R-8 6115577 2700 10% 1/2W doz 1.20 

Ref. Pan 
No. Number Description 

TUNER UNIT - MECHANICAL PARTS 

1 7C730308 Bracket, core slide  

2 1V730976 Cable Assembly, output: in-

cludes plug  
3 30A731342 Cable, shielded ( osc injec-

tion lead)   
4 42A70184 Clip, core adjustment... . doz . 20 

5 1V730920 Cover & Spring Assembly  . 55 

6 44B730303 Gear, dial drive  .20 
7 5K792031 Grommet, rubber doz . 30 
8 3S2286 Lockscrew: 4-40 x 3/16 

slotted hex head doz 
9 2S7041 Nut, hex: 2-56 x 3/16 n 

1/16 doz . 20 
10 2S7982 Nut, speed: 6-32 doz . 20 

11 2S7990 Nut, speed: round; 3/16" doz . 20 
12 2A730299 Nut, tension drive  .01 

13 1V730901 Plate, Stud & Idler Gear As-
sembly  

14 28K731154 Plug, insulated  . 10 

15 9A731297 Receptacle, crystal  
16 3A711428 Screw, adjustment  

17 3S1579 Screw, machine: 4-40 x 1/4 
slotted fillister head 

 per/c .50 
18 3S2991 Screw, machine: 6-32 x 1/2 

plain hex head doz . 15 
19 47A730300 Shaft, core drive  .30 
20 47A730294 Shaft, dial drive  .25 

21 26K722163 Shield, tube   . 10 

22 26C730886 Shield, UHF radiation  
23 9B730232 Socket, tube: miniature; 7-

prong; with shorting straps 
between pins 1 & 7 and 2 & 
6; with mounting studs  1.20 

24 43A711513 Spacer, rod & sleeve as-

sembly  .15 
25 41A711420 Spring, compression ( adjust-

ment screw 3A711428 tension) . 05 
26 41A730293 Spring, dial drive  .05 

27 41A472134 Spring, tension per/c . 50 

28 44A730296 Sprocket, dial drive  .30 
29 44B730306 Sprocket, drive gear  .30 

30 3111115711 Strip, terminal: 3 insulated 

lugs, #2 grd  .10 

UHF 
TELEVISION TUNER ADAPTOR 

TK-35, 36 & 38 SERIES 
GENERAL INFORMATION 

1.25 The UHF tuner is mounted adjacent to the standard VHF 
.50 tuner, and secured to the receiver chassis with three Phillips 
.45 head screws. 

2.45 
UHF tuning is accomplished by a drive pulley and coup-

ling, to the rear of the VHF fine tuning shaft. Rotation of 
the VHF fine tuning knob thus tunes UHF stations. Some 

.45 models require a bead-chain drive (from the fine tuning 

.45 shaft to the UHF tuner) and others a belt-drive. Refer to 

.45 Motorola UHF Adaptor Listing (Part No. 68P732128) for 
selection of correct adaptor. 

All chassis models utilize a front bead-chain coupling 
from the UHF tuner to the UHF dial scale (channel indi-
cator). The UHF channel indicator is mounted to a shaft 
that rotates on the VHF tuner shaft. Insulated sleeving on 
both sides of the dial indicator sprocket protects the shaft 
from becoming "hot" should the metal bead-chain become 
disengaged from the sprocket. 

Electrical connections required are: the UHF antenna 
lead-in (plug-in), the UHF tuner output to the VHF tuner 
(plug-in), and filament and B plus voltages as obtained 

List 
Price 

from the receiver power supply. B plus connections must 
be made as illustrated so that plate voltage will be re-
moved from UHF tuner when it is not in use. 

Refer to illustration that is similar to receiver into which 
adaptor is to be installed. Position of front bead-chain 

lo sprocket, and tuner size will aid in locating the correct .  
drawing. In the case of a belt-driven UHF tuner, use the 
appropriate drawing insert. 

INSTALLATION INSTRUCTIONS 
1. Remove VHF chassis from cabinet and support on service 
brackets so bottom is accessible. 

.15 2. Temporarily remove dial light assembly and light shield 
(not on all models) from TV chassis. 

NOTE: The UHF channel indicator shaft and sprocket are 
factory installed on some VHF tuners, therefore 
these parts are not included with all adaptors. 
When required, they are furnished and must be 
installed as follows: 

A. Place the "U" ring clamp in the lower groove of 
the VHF channel selector shaft and compress it 
with a pair of pliers. 

B. Place the plastic rear insulator over the shaft. 

C. Place the UHF channel indicator shaft and 
sprocket on the VHF channel selector shaft. 
Make sure there is a plastic front insulator on 
the indicator shaft. 

D. Place the other "U" ring clamp in the upper 
groove and compress it to retain shaft. Make 
sure that the "U" ring clamp does not extend 
above shaft, as difficulty will be experienced 
with knob installation. 

3. Mount UHF tuner on TV chassis (use appropriate draw-
ing) using the three Phillips head screws provided. Do not 
tighten screws as yet. 

4. Remove the fine tuning shaft bearing bracket from rear 
of VHF tuner. 

5. Assemble spring washer and drive pulley, or sprocket, 
onto fine tuning shaft. The "C" washer furnished is used 
to retain assembly. 

6. Install the short bead-chain across front sprockets of the 
UHF and VHF tuners (all models). NOTE: On the TS-602 
series chassis, temporarily remove the fibre support bracket 
before installing bead-chain. 

Models Using Bead-Chain Drive 

7. Place long bead-chain over rear sprocket. Assemble 
fine tuning shaft bearing bracket, double anti-backlash 
spring and screws as illustrated. 

8. Place other end of long bead-chain over UHF tuner 
sprocket. 

9. Adjust position of UHF tuner so that rear anti-backlash 
spring exerts tension on bead-chain, but yet the chain is 
not stretched straight; the front chain is adjusted so it is 
stretched straight. While holding the UHF tuner in this 
position, tighten the three Phillips head mounting screws. 

CAUTION! CHECK FOR BINDING IN THE DRIVE 

MECHANISM BY GENTLY TURNING UHF TUNING 

SHAFT. IF EXCESSIVE FORCE IS REQUIRED, LOCATE 

CAUSE OF BINDING, OTHERWISE THE BAKELITE COUP-

LING USED IN THE MIDDLE OF THE VHF FINE TUNING 

AND UHF TUNING SHAFT OF SOME MODELS MAY 

BE SNAPPED. 

10. Adjust rear anti-backlash spring so that its flat portion 
contacts as many beads as possible on the long chain. 
This is necessary for a smooth drive action. 

11. Liberally lubricate bead-chains with grease provided. 

Models Using the Belt-Drive 

12. Place belting over rear drive wheel. 

13. Replace fine tuning shaft bearing bracket and screws. 

14. Adjust position of UHF tuner so that front bead-chain 

is stretched straight, and rear belt-drive has sufficient ten-

sion to pull tuner. Hold the UHF tuner in this position and 

tighten the three Phillips head mounting screws. 

15. Calibration of the UHF Dial Scale 

(All Models) 

A. Place the UHF dial and VHF channel selector knob 

(furnished with adaptor) on the UHF channel indicator 

and VHF channel selector shafts, respectively. 

B. Turn VHF channel selector knob so its window is toward 

top of chassis. This places the receiver in the UHF posi-

tion, and exposes the UHF dial. 

C. Turn UHF tuning shaft clockwise until UHF tuner cores 

reach their extreme inward travel stop. Grasp dial 

drive shaft of UHF tuner, and move it forward to dis-

engage gears. Rotate until channel 14 is centered in 
VHF channel selector knob window. Release shaft to 

engage gears in this position. 

16. Replace dial light assembly and light shield on models 

containing dial light. NOTE: If a light shield is furnished 

with adaptor, use it to replace original shield which does 

not have opening large enough to clear UHF channel 

indicator shaft. 

17. Electrical Connections (All Models) 

Solder the loose end of the 2700 ohm 2 watt resistor (on 

the UHF tuner) to the terminal strip shown. This is the B-F 

connection. NOTE: The red lead between the terminal 

strip and VHF tuner must be added to some chassis. 

18. Solder brown filament lead (UHF tuner) to point shown 

on diagram. 

19. Plug UHF output lead into UHF input receptacle on top 
of VHF tuner. 

20. Make.sure insulating sleeve is on UHF antenna lead-in 

and insert lead-in through chassis opening. Insert lead-in 

through openings of strain relief strip as illustrated and 

plug the 300 ohm UHF antenna lead-in assembly into UHF 

tuner antenna terminals. Secure to chassis with the cable 

clamp. Dress lead-in as shown on drawing. Ground lead-

in (from UHF tuner output to VHF tuner input) to chassis by 
use of clip spring provided. Clip spring snaps into any 
convenient chassis hole. 

21. Check adjustment of the UHF dial calibration. Connect 

speaker to TV chassis. Connect the TV set through an L
-
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MODELS TK-35, - 6, -38, UHF Tuner Adaptor; TT-37, UHF Tuner 

CABLE CLAMP 

STRAIN 
RELIEF 
STRIP 

MOUNT TO 
SIDE RAIL 

or CABINET) 

« s X 3,6 
ACORN HD 
SCREWS 

FOR PLASTIC 

*4 x HEX HO SCREWS 

_300 OH Id UHF ANTENNA LEAD ASSEM 

UHF ANTENNA TERMINALS 
ION BACK OF CABINET ) 

/HE CHANNEL SELECTOR SHAFT 
DIAL LIGHT 

p FOR W000 CANNE TS ie LIGHT SHIELD 

SINGLE ANTI-BACKLASH SPRING 

STRAIN RELIEF STRIP 

UHF TUNER 
ANT TERMINALS 

MODELS USING BELT DRIvE. 

UHF TUNER 
PULLEY 

ISOLATION TRANSFORMER to power ¡ne. Check dial 
illumination on models having a dial light. Make adjust-
ments if necessary. 
22. Remove knobs and service brackets from chassis and 

replace chassis in cabinet. 

23. Secure UHF antenna lead-in assembly to side rail of 

cabinet with strain relief strip. 

24. Mount antenna terminal strip to back of cabinet. 

25. Reassemble balance of receiver and check operation. 

USE JUMPER AS SHOWN WHEN ONLY ONE ANTENNA IS USED 

FOR BOTH VHF AND UHF. (SEE INSTRUCTIONS) 

The Motorola BUILT-IN VHF-UHF ANTENNA will give 

satisfactory reception in "good signal" areas but, if you are 

located in a "fringe" or weak signal area, it is suggested 

that an outdoor antenna be used. 

When the outside antenna is to be connected, be sure 

to disconnect the BUILT-IN ANTENNA leads first and leave 

them disconnected, then connect the outside antenna. 

BEAD CHAIN 

DIAL DRIVE SHAFT 

VHF FINE TUNING 
LW TUNING SHAFT 

'U' RING CL AV. 

UHF CHANNEL INDICATOR 
SHAFT AND SPROCKET 

INSULATOR 

BEAD CHAIN 
(SHORT) 

'U' RING CLAW. IREAR INSULATOR 

VHF TUNER 

OUTPUT4/i  

* B X 1/4 
PHILLIPS HD 
KITS SCREWS 

CABLE 
CLIP 

DOUBLE 
ANTI- BACKLASH 

SPRING 

I I I 

F INC TUNING SHAFT 
BEARING BRACKET 

SPRING WASHER 

1:1201=1*--SPROCKE T 

'C' WASHER 

INSTALLATION IN TS- 402, 502, 505, 
507 AND 524 SERIES CHASSIS 

In some areas, an outdoor VHF antenna or a combina-
tion VHF-UHF single lead-in antenna will be satisfactory 
for both UHF and VHF reception. If you are in such an 

area, a special jumper connection must be made between 

the VHF and UHF antenna terminals on the rear of your 

receiver. This jumper connection (furnished with the 

adaptor) consists of a length of 300 ohm line, with a 150 

ohm resistor in each lead. See Figure 3. 

If the outdoor antenna and antenna jumper connections 

are used for both VHF and UHF reception, the following 

precautions must be taken: 

1. If the receiver is located in an area where the UHF signal 

is stronger than the VHF signal, connect the antenna to the 

VHF antenna terminals on the TV receiver. 

2. If the receivér is located in an area where the VHF 

signal is stronger than the UHF signal, connect the an-

tenna to the UHF antenna terminals on the TV receiver 

instead of on fhe VHF side of the antenna jumper. 

The above instructions will make it possible to use a 

single antenna for both UHF and VHF reception, but ex-

treme caution must be taken when the antenna jumper is 

used, as this connector does result in a loss of signal. This 

signal loss cannot be tolerated if there is a very weak VHF 

signal as there might be too great a deterioration of the 

picture or, possibly, a complete loss of picture. In this case, 

use separate outdoor antennas for UHF and VHF reception. 

Discard the antenna jumper connection and connect each 
antenna to the proper input terminals when two outdoor 

antennas are being used. 

In some areas where the VHF antenna and the jumper are 

used, it may be necessary to experiment with the length of 

the leads on the antenna jumper to get the best results. 

The installation procedure for the outdoor UHF antenna 

will, in general, be the same as for the VHF antenna. The 

lead-in, however, should be the tubular, unshielded 300 

ohm line instead of the ribbon type, as the latter attenuates 

UHF frequencies when damp. As the UHF antenna is more 

critical in setting up than the VHF, more core should be 

taken in properly positioning the antenna. Setting the UHF 

antenna toward the station will not necessarily give the best 

results, so check the area in order to deliver the maximum 

signal to the receiver. 

CABLE CLAMP 

STRAIN 
RELIEF 
STRIP 

MOUNT TO 
1 SIDE RAIL 

OF CABINET I 

* 6 x 3,8 
ACORN HD 
SCREWS 

Zee 

o  

INSULATING SL FE vE 

STRAIN RELIEF STRIP 

UHF TUNER ANT TERMINALS 

When using the tubular lead, it is good practice to form 

a drainage loop before the lead enters the house, then 

punch a hole in the polyethylene at the low point. Unless 

this is done, the condensation formed inside the 300 ohm 

tubular line, may create a pool of water behind the tele-

vision set. 

When using an outdoor antenna, always ground the 

antenna mast and use an Underwriters approved lightning 

arrestor at the point where the lead-in enters the house. 

Consult your local Motorola dealer or distributor as to 

choice of antenna or antennas best suited for your location. 

SINGLE 
ANTI -BACKLASI  

SPRING 

CABLE CLIP 

UHF OUTPUT 
CABLE OPENING 

300 OHM UHF ANTENNA LEAD ASSEM 

MODELS USING BELT DRIVE  

UHF TUNER DRIVE 
PULLEY BELT 

SPRING WASHER 

DRIVE PULLEY 

*ASHER 

..eteek„ 

2700 II 
2 W 

VHF FINE TUNING 
UHF TUNING SHAFT 

VHF CHANNEL SELECTOR 
SHAFT 

UHF CHANNEL oirocaTos SHAFT 
DIAL LIGHT 

 40IAL LIGHT SHIELD 

BRE SUPPORT BRACKET 

FRONT INSULATOR 

FINE TUN NG SHAFT 
BEARING BRACKET 

BEAD CHAIN 
ILO NG I 

SPRING «SHE R 

Eitern4-- SPROCKET 

'C' wAssEo—s..1» 

INSTALLATION IN TS-602 SERIES CHASSIS 

ANDSWITC 

OPERATING CONTROLS 

efree. 
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21K21 

21T18 

21K20 

2.0.0   

21K22 

24K5 

21C3 

ELECTRICAL SPECIFICATIONS 

POWER RATING - Source: 105-125 volts, 60 cycle AC 

TS- 525 series 155 watts 

TS-525Y series 165 watts 

TS- 528 & 603 series 185 watts 

TS-528Y & 603Y series 195 watts 

NUMBER OF TUBES - 18 plus germanium diode, 2 seleni-

um rectifiers and picture tube. 

INTERMEDIATE FREQUENCIES - Video 45.75 Mc 

Sound 41.25 Mc & 
4.5 Mc 

21K23 21X24 

21T19 

24K4 

FREQUENCY RANGE - TS- 525, 528 & 603 series 

Channels 2 through 13 

TS- 525Y, 528Y & 603Y series 
Channels 2 through 83 

ANTENNA INPUT IMPEDANCE - VHF & UHF 
balanced 300 ohm 

FUSES - Filament: 1" # 26 copper wire, located under chas-

sis at right rear. 

Power: Special 7.5 ohm plug-in resistor lo-

cated at right rear top of chassis. 

TUBE COMPLEMENT 

Ref. 

No. 

RTS-525 

WTS-525 

Tube Type 

TS- 528 

TS- 603 

Tube Type Function 

V-1 6BZ7 6BZ7 RF Amp 

V-2 6U8 6U8 Mixer -Osc 
V-3 6CB6 6CB6 1st IF Amp 

V-4 6C136 6CB6 2nd IF Amp 

V-5 6CB6 6CB6 3rd IF Amp 
V-6 12BY7 12BY7 Video Amp 

V-7 6AU6 6A1.16 FM Driver 

V-8 6AU6 6AU6 FM Limiter 

V-9 6AL5 6AL5 Ratio Detector 

V- 10A 1/2 6SN7GT 1/2 6SN7GT 1st Audio Amp 

V- 10B 1/2 6SN7GT 1/2 6SN7GT Phase Detector 

V-11 6W6GT 6W6GT Audio Output 

V-12 6AU6 6AU6 AGC 
V-13 6SN7GT 6SN7GT 1st & 2nd Clipper 
V- 14A 1/2 12BH7 1/2 6BL7GT Vert Blocking Osc 

Ref. 

No. 

RTS-525 

WTS-525 

Tube Type 

TS- 528 

TS-603 

Tube Type Function 

V- 14B 

V-15 

V-16 

V-17 

V-18 

V-19 

V-19 

V-19 

1/2 1213H7 

6SN7GT 

6B06GT 

6AX4GT 

1B3GT 

Z1YP4A 

1/2 6BL7GT 

6SN7GT 

6CD6G 

6AU4GT 

1B3GT 

21ALP4A 

(TS- 528) 

24DP4A 

(TS- 603) 

Vertical Output 

Horizontal Osc 

Horiz Output & High 

Voltage 

Damping Diode 

High Voltage Rect 

Picture Tube: 21"-rect-

glass - spher face -alum-

electrostatic focus- 70° 

Picture Tube: 21"-rect-
glass - spher face-alum-

electrostatic foc us - 90° 

Picture Tube: 24"-rect-

glass - spher face- alum-

electrostatic focus 9O0 

CHASSIS BREAKDOWN CHART 

Chassis 
Picture 

Tube 
VHF 

Tuner 
UHF 

Tuner 
UHF Con-

version Kit 

RTS-525 

RTS-525Y 

WTS - 525 

WTS-525Y 

TS- 528 

21YP4A 
21YP4A 

21YP4A 

21YP4A 

ZIALP4A 

TT- 70Y 

TT- 70Y 
TT - 70 

TT- 70Y 

TT - 70 

WTT-37 

WTT-37 

WTK-35 

WTK-35 

WTK-35 

VI 
RF AMP 

PICTURE TURE/i 
CLAMPING SCREW 

CRI ---
(UNDER COVER) 

8+ 

I F 
ACC 

FIL 

VIDEO DE I 
CiiTPUT 

8++ 

SERVICE TEST RECEPTACLE 
FOIL"! OSC HORIZ OSC 
COIL- LAD TEST RECEPT 

AC LINE HORIZ AVRIL CENTERING 
INTERLOCK SIZE ION TS-528 1 603 ONLY) 

FIGURE 2. 

Chassis 
Picture 

Tube 
VHF 

Tuner 
UHF 

Tuner 
UHF Con-

version Kit 

TS - 528Y 

TS- 603 

TS-603Y 

21ALP4A 

24DP4A 

24DP4A 

TT - 70Y 
TT-70 

TT- 70Y 

WTT -37 

WTT-37 
WTK-35 

NOTE: For UHF Tyner Service Information refer to 

separate UHF tuner service manual. 

REAR VIEW OF CHASSIS 

I -I- 4 

YOKE ADJ 
DIUMB SCREW 

HIGH VOLTAGE 
CONNECTOR 

YOKE 

PICTURE 
CENTERING 
ARMS 

YOKE SADDLE 
SCREWS 

ION TRAP 

R64- FUSING 

PKR RECEPT 

VERT SIZE 

VERT LIN 

V3 04 
1ST IF 2NO IF 

onim 

Equipment Required: 

VIO 
AUDIO 
AMP 

015 
HORIZ 
OSC 

02 
MIXER OSC 

8 
F 

LIMITER 

05 
3RD IF 

V6 
VIDEO AMP 

VII 

e"lem AUDIO 
OUTPUT 

r-

8+ 

VIT 

DAMPER 

019 
PICTURE TIME 

VI 
FM DRIVER. 

FIGURE 4. BLOCK DIAGRAM (VOLTAGE DISTRIBUTION) 

ALIGNMENT 

GENERAL INFORMATION 

A. Sweep Generator: 18 to 220 Mc, 12 Mc sweep width, 

linear, and capable of . 1 volt output 

Accurately calibrated, adjustable marker genera-

tor and/or AM signal generator. 

'map 
CLIPPER 

VI4 

V13 

VERT 
SWEEP 

BOOTSTRAP 
VOLTAGE 

HORIZ 
OUTPUT 

VIO 

B. Cathode ray oscilloscope: preferably with calibrated 

attenuator. 

C. Variac: if line voltage is not 117 volts 
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CHASSIS TS-528, Y, 603, Y, RTS-525, Y. WTS-525 

NOTES: IMPORTANT 

NEVER GROUND THE RECEIVER CHASSIS DUR-

ING TESTING OPERATIONS OR INSTALLATION 

UNLESS AN ISOLATION TRANSFORMER IS USED. 

Keep the marker generator output low enough, at 
all times, to prevent the marker from distorting 

the response curve. 

Some coils resonate at two settings of the core, the 

correct setting is at the outer end of the winding. 

For complete receiver alignment, use the following 

procedure in sequence: Line voltage must be 117 

volts: if not, adjust to 117 volts with variac. 

50 -65% 

42.25 

45% 

15% VALLEY 
ALLIED 

41 25 

UHF INPUT 
RECEPT 

L 5 

41 25 41.25 

SO ND 
MA KER 

o 
SCOPE 

FIGURE 8. TUBE LOCATIONS & IF ALIGNMENT DETAIL 

a 86 VOLT BATTERY 

L2 

LI 
-v000 I.-

6807A 

C120 g@L13 

V2 
608 

oc.uu 

MIXER TEST 
RECEPT 

0 
LI9 C22 

IF TEST 
RECEPT 

© 1-

V3 
6C86 
ST ;f 

6CB6 

MIXER ALIGN 

2. Remove antenna and make following connections: (See 
Figure 8). 

a. Connect a 6 volt battery between pin 1 ( IF AGC bus) 

of service test receptacle and ground. Positive side of bat-
tery goes to ground. 

b. Disable tuner oscillator by grounding pin 9 of V-2 
(6U8) and turn channel selector to channel 13. 

c. Connect sweep generator to IF test receptacle and 

oscilloscope to detector load resistor ( pin 3 of service test 
receptacle). 

3. Center sweep frequency at 44 Mc with a sweep width of 

10 Mc and adjust generator output below point of receiver 

limiting ( approximately 3 volts peak-to-peak at detector 
load). 

5000 

IF ALIGN  -I 
AUDIO ALIGN 
TEST POINT (11-1-. 

128H7(TS- 25) 
99 t 82G-S1)/T89 

VERT evii-OUIPUT 

L34 
451erm 

SERVICE 
3 ST 

RECEPT 

IF AND MIXER ALIGNMENT 

-SEC VT) 

PRI(TOP) 

Vi 
( 6ALI6 ) 

L38 

WOM1154550 

VIO 
6SNICT 
ortNAuw 
mmulp 

1. Remove horizontal output tube ( V-16) to eliminate RF in-

terference. Connect a 2500 ohm 10 watt resistor from chas-
sis ground to B++ (250V bus) to normalize voltages. 

SWEEP AND MARKER 
GENERATOR 

VI8 
I 1B3GT ' 

Hum 

VI2 
6AU6 

KEYED AGO 

VII 6AX4GT DAMPEFHTS-52 VI6 6806GT NOR OUT ( TS-525) 
(609 1 90G-S1) lfidlIO NOV 109009 9IA 991 90G-S1183,01V0 10141V9 /IA 

VII 
68661 

AUDIO OUTPUT 

rz=t3.P0.ER 
FUSE 

R64 

Adjust At Marker Freq. For 

T-5 top 41.25 Mc Minimum, See Figure 8 
T-6 top 47.25 Mc Minimum, See Figure 8 
T-5 bot 42.25 Mc Marker at DI oper point, 

See Figure 8 
T-6 bot 45.75 Mc Marker at proper point, 

See Figure 8 
T-7 bot ton of curve Flat ton. See Figure 8 

As some adjustments interact, repeat as necessary to ob-

tain proper curve. 

5. Move generator to mixer test receptacle and short 
across R-10 ( t. 7K ohms). See Figure 9 for R-10 location.  

L-19 & 42.25 - 

L-25 45. 75 Mc 

CHECKS 

Proper curve, See Figure 8. 
If desired overall response 

cannot be obtained, check 

dressing of bypass capaci-

tors, especially the screen 

bypassing of the lot & 2nd 

IF tubes. These lead 

lengths are critical and 

should be kept short and 

dressed to obtain proper 

response. 

Bandwidth may be determined by noting the frequencies 
at which the markers fall at the 50% points. Mixer and IF 
bandwidth over 3.7 Mc may cause sound bars or burble in 

the picture; if less than 3 Mc, a loss of resolution or fine 
detail in the picture may be noticed. 

6. Decrease generator signal there is a marked de-

crease in the oscilloscope waveform. Unwanted regenera-

tion will be indicated by sharp peaks on the overall response 

curve. If regeneration is present, check IF cathode re-

sistors, screen bypass capacitors, and lead dress. Im-

proper alignment may also cause regeneration. 

AUDIO ALIGNMENT 

This alignment may be made by injecting an accurate 

4.5 Mc signal in at the video amplifier grid. However, the 
station alignment method which follows is much more ac-
curate and should be used whenever possible. 

1. With receiver in operating condition, tune in station. 

Z. Connect VTVM from positive terminal of electrolytic 

capacitor C- 50B to ground. 

3. Maintain 5 volts, or less, at VTVM by adjustment of 
fine tuning and contrast control ( or by removal of antenna, 

if necessary) while peaking T-8 primary (top) and L-38 & 

L-39 for maximum output. (See Figure 8.) 

4. Tune for normal picture and carefully note voltage de-

veloped at the positive terminal of C- 50B. 

5. Move meter to junction of R-54 & R-56 ( dummy pin on 

V-9 socket, marked "X" in Figure 8). 

6. Adjust T-8 secondary ( bottom) to give a reading on the 

VTVM of exactly one-half of reading in step 4. 

4.5 MC TRAP ADJUSTMENT 

Tune receiver to a local station and adjust 4.5 Mc trap 

L-34 for minimum beat interference in the picture by lo-
cating the two points of adjustment at which the beat is just 

noticeable. Rotate the core toward the center of these two 
points. Use the minimum amount of inductance ( core out of 
coil) that will result in no apparent beat interference. 

TUNER ALIGNMENT 

GENERAL INFORMATION 

It is very unlikely that the Motorola Tuner will need 
alignment unless it has been damaged, is being replaced, 

or has had components replaced in the tuned circuits. Tubes 
may be changed in most cases without realignment, but care 

must be used in selection or realignment may be required. 

The tuner operates by shorting out an antenna, RF and 

oscillator coil section consecutively for each higher chan-
nel. When switched to the lowest channel, all coils of any 

one section will be series connected. Therefore, alignment 
must start at the highest channel and each adjustment prop-

erly completed before the next lower channel adjustment is 

attempted. Low-band channels ( 6-2) may be individually ad-

justed by stretching or compressing coil turns, while high-
band channel inductances ( 7-13) are formed by a stamped 

metal plate and are adjustable as a unit by L-13 and C- I2 

(RF) and L-17 and C-22 ( oscillator). The antenna coils are 
very broad in tuning and generally do not require adjust-
ment. 

All alignment procedures in receivers with built-in UHF 

tuners are made with the UHF tuner input plug in place dur-

ing alignment. In some models without UHF tuners, a 

shorting link is installed in the UHF input receptacle. Be 

certain this plug is in place during alignment. In receivers 

without the shorting link installed, short UHF input recep-

tacle with a short piece of wire during alignment and leave 

shorting wire in place upon completion of alignment unless 

UHF tuner is to be installed. 

ANTENNA & RF ALIGNMENT 

1. Remove battery used in IF alignment and ground RF 

AGC bus (white lead or white lead with color tracer on rear 
of VHF tuner). Connect sweep generator to antenna input 

socket (with leads as short as possible) and adjust for 10 Mc 
sweep width. Connect oscilloscope through a 47K resistor 

to mixer test receptacle ( see Figure 9). 

2. Set tuner to channel 7 and sweep generator to 177 Mc 

center frequency. Set video marker to 175.25 and sound 

marker to 179.75. Adjust C-12 for response shown in Fig-
ure 9 (high channel response curve). 

3. Set tuner to channel 13 and sweep generator to 213 Mc. 

Set video marker to 211.25 Mc and sound marker to 215.75 

Mc. Adjust L-13 and L-9D for maximum amplitude and re-

sponse shown in Figure 9 ( high channel response curve). 

4. Repeat step 2 and 3 as necessary for correct response. 

S. Check response curve on channels 13 through 7, setting 

tuner on proper channel and generator at proper frequen-

cies. (See chart for marker and sweep frequencies.) 

6. Turn channel selector, sweep and marker to channel 7 

and turn slug out of UHF input coil L-3 until it affects curve. 

Turn slug back into coil until its effect is completely out of 

the response curve. This is the proper point of tuning for 

this coil and no further tuning should be done. 

©John F. Rider 
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7. Align low channel RF coils ( channels 6 through 2) for 

proper markers as shown on low channel response curve 

(Figure 9), using proper sweep and marker frequencies. 
CAUTION: A small change in RF or oscillator coil length 

on low channels makes a rather large change in frequency. 

When required, antenna coil L-6 ( channels 5 & 6), coil L-8B 

(channels 3 & 4) and coil L-8A ( channel 2) may be adjusted 
for improved low channel response. While on channel 6, 

adjust FM trap coil L-1 so that it just starts to affect the 

curve on the sound side of the response. Be sure that the 

UHF coil L-3 is not affecting the channel 6 response. While 
on channel 2, set sweep and marker to 45 Mc and adjust IF 

trap coil L-2 for minimum response. 

8. With station selector switch on channel 6 and RF sweep 

and marker on channel 7, adjust C-5 for minimum response. 

9. With channel selector on UHF position and the sweep 
generator connected to UHF input receptacle and set at 44 
Mc, adjust L-20 for symmetrical response and maximum 

amplitude. (Make certain shorting link is in UHF jack. 

See General Information.) 

OSCILLATOR ALIGNMENT 

PRELIMINARY INSTRUCTIONS 

The oscillator is adjusted on each channel using the RF 

sound frequency of this channel for the marker. The marker 

must be placed slightly higher, in frequency, on the scope 
curve than the 41.25 Mc trap dip. This is to compensate 

for the changa of oscillator frequency due to the tuner cover 
being removed. When cover is replaced, sound marker 

should move into trap dip within fine ttiner rotation toler-
ances. 

Tuner and sweep generator must be set to channel being 
aligned. 

The marker generator is set to the sound frequency of 

channel being aligned. Use at least a 10 Mc sweep width, 
or more, if possible. 

Waveform to be obtained is similar to that of mixer. 

Consistent tilting of the curve, when sound marker is in 
the trap, indicates misalignment of the IF or mixer section. 

PROCEDURE 

1. Remove the ground added during IF procedure to pin 9 

of 6U8 ( oscillator). 

2. Connect the oscilloscope ( through a 47K ohm resistor) 

across the video load resistor R-37 ( 4.7K ohm) at the serv-

ice test receptacle ( pin 3). See IF alignment. Figure 8. 

3. Set fine tuner for mid-capacity position (increasing ca-
pacity in the counterclockwise direction). 

HIGH-BAND ALIGNMENT 

4. Adjust oscillator trimmer C-22 on channel 10, using 
channel 10 sound marker and placing it just above trap null. 

See Figure 8 and preliminary instructions. 

5. Check channels 7 through 13 for correct marker posi-

tions ( use proper markers and fine tuner, if necessary). A 

fine tuner rotation of over plus or minus 30 degrees from 

midpoint, to move marker into trap dip, requires: 

a. Adjustment of coil L-17 on channel 13, for compen-

sation of channels 10 through 13. 

b. Readjustment of trimmer C-22 on channel 10, for 

compensation of channels 7 through 10. Recheck marker 

positions on channels 7 through 13. 

LOW-BAND ALIGNMENT 

6. Reduce the capacity of fine tuner by rotating 15 degrees 

clockwise from mid-capacity position. 

7. Adjust channel 6 oscillator coil, using channel 6 sound 

marker. Refer to Figure 8 and preliminary instructions. 

Accuracy of alignment on this channel is extremely impor-

tant in the alignment of the remaining low-band coils. 

8. Adjust oscillator coils of channels 5 through 2 in de-

scending order, using proper markers. 

FREQUENCY CHART 

»MEL 
UM 

MEP 
GENERATOR 
CENTER 

MID 
WAD 

1RF COLS/ 

PICTURE 
MARKER 
UT CONS 

2 SING 59.75 5525 
3 6.3116 62175 6125 
I 49E /1.75 6E25 
5 7611C 8115 1125 
6 85116 8/75 83.25 
1 17/116 1/9.75 1/525 
8 1133116 14575 3125 
A 199E 19115 18725 
10 195MC 197.15 19315 
It 201E 20375 199 25 
12 207E 20475 205.25 
13 213E 215 15 211.23 

41011 PUNIPEL LIMITS 
ON 01469161.5 TO 13. EITHER RARKI1 NAT BE DONN 30% FR31 
PEAK, PROVIDED OPPOSITE MARKER 00E5 NOT FALL &LOW THE 
PEAG BY MORE THAI 30% OA LESS 111911 5% 

ION CRIJKL TINTS 
ON CHANNELS 2 TO 6, THE SOINID ILARKEI RAY BE DON NO LESS 
THAN 50% OR NO NORE 111.1,1 /5% FRON PEAK MID TNE VIDEO 
MARKER RAT BE DORN » MORE THAR 20% FROM PEAR, 

UHF INP 
RECE PT 

ANT COILS L5 
WO NOT ADJUST) 

LOW CHANNEL ANT COILS 
1L6CHAN 5 8.6 
1L8B CHAN 3 2t4 
U_RA CHAN 2 

RF COILS LI4 

OSC COILS L18 
ADJUST LISIRG 505110 MARKER 

MEE TEXT1 

COILS 

CHANNEL 
NUMRERS 

SUM 5%11111 
9  

30% 
50%MA 

VIDEO 

TILT 
LIMITS 

50%NAX 
SOSO 

RESPONSE LIMITS 
1111711 MORS) 

RESPONSE LIMITS 
UV CHANNELS/ 

ANT INPUT 
RECEPT 

LI FM TRAP 

L2 IF TRAP 

LI3 CHANNEL 13 ADJUST 

12 CHANNEL 7 ADJUST 

CORIEGIMOS FOR ANT 
A910 RF ALIGNITENT 

MIXER TEST 
RECEPT 

L19 

C22 OSC ADJUST 

LIT CHANNEL 10 ADJUST ( OSC) 
FIGURE 9. TUNER ALIGNMENT DETAIL 

NOTE: WHEN TUNER COVER IS REPLACED, ALL 

SOUND MARKERS MUST MOVE INTO TRAP DIP WITHIN 

FINE TUNER ROTATION LIMITS. LIMITS ARE *15° FROM 

MID-POSITION ON LOW CHANNELS AND *30° FROM MID-

POSITION ON HIGH CHANNELS. 

RECEIVER SENSITIVITY TESTS 

IF Sensitivity Tests 

I. Set contrast control at minimum, disable horizontal 

sweep by removing horizontal output tube and normalize 
voltages by connecting a 2500 ohm 10 watt resistor from 

Bt+ to ground. 

2. Stop oscillator by shorting pin 0 V-2, to ground. 

3. Short IF AGC bus to ground ( pin 1 of service test recep-

tacle). 

4. Set channel selector to channel 13. 

5. Connect high side of VTVM to pin 3 of service test re-

ceptacle and other lead to chassis ground. 

S. Inject a 45 Mc signal, with no modulation into IF test 

receptacle through a 1000 mmf capacitor. Less than 600 

microvolts should be required to produce a one volt DC rise 
above noise at the detector load ( pin 3 of service test re-

ceptacle). 

7. Short out R-10 ( 4700 ohm) at V-2 (mixer) grid. 

8. Inject the generator into mixer test receptacle. Less 

than 75 microvolts should be required to produce a onW 
DC rise above noise at the detector load. 

Overall Sensitivity Test 

9. Remove short on R-10 and oscillator and inject genera-

tor signal into antenna input ( use resistor matching network 

when necessary). Set generator to the center frequency of 

channel being checked with 30% modulation. Set fine tuning 

09 
6A1.5 
ATM HE 

6.9.16 
Il 0071111 

XI .0 11111,005-0 

and contrast for maximum output. A peak-to-peak reading 

of 18 volts AC should be produced at the picture tube cathode 

with generator outputs of less than 15 microvolts on chan-
nels 2 through 6 and less than 25 microvolts on channels 7 
through 13. This voltage may be read with a calibrated os-

cilloscope. To calibrate scope, connect the vertical deflec-
tion plates to a source of 6.3 volts (filament supply). This 

will equal approximately 18 volts peak-to-peak ( 6.3 x 2.4). 

Sound Sensitivity Tests 

10. Connect signal generator through a 5000 mn-of capacitor 

into the video detector load ( pin 3 of service test recep-
tacle). Inject a 4.5 Mc unmodulated signal at this point. 

11. Connect VTVM ( DC scale) to the positive terminal of 

electrolytic capacitor C-50B and connect ground lead to 
chassis. 

12. A 5000 microvolt signal should produce apr -rimately 
10 volts. 

FIGURE 10. TUBE LOCATION DETAIL 

/614 
129HTITS- ) 

£09 ? IMS-SI) /169 
VERT CUR OUTIHT 

VI? 64X4ST DANPERTS-52 V16611066. 10R OUT ITS-525) 
(105 I 921-51) 'main() bOH 10900991A 10911121-S1)63,91Y010611V9tIil 

011 
6E61 

111010 OUTFIT 

r 7 =7POWER 
  FUSE R64 

SERVICE NOTES 

PICTURE TUBE REPLACEMENT 

To replace picture tube: 

1. Remove second anode connector and short the picture 
tube anode to ground with a well insulated piece of wire. 

2. Carefully remove picture tube socket and ion trap mag-
net. 

3. Remove screws holding picture tube clamping band and 

remove band. 

4. Carefully remove picture tube using caution not to dam-
age yoke with neck of tube and not to exert any undue pres-

sure on the tube itself. 

5. Insert new tube carefully into yoke and position tube 
tightly against the front support bracket hogs. If at this 
time the rear tube support does not bear against the flare 

of the tube or, if it requires pressure to insert tube be-
hind the mounting lugs, loosen rear tube support bracket 

mounting screws and slide forward or backward to fit 

against tube without forcing. If the bracket is too tight, it 

will cause rnispositioning of the yoke. Tighten rear sup-
port bracket screws. I
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6. Reinstall picture tube clamping band and tighten screws 

securely. 

7. Replace ion trap magnet, picture tube socket, and sec-

ond anode connector. Loosen yoke adjustment thumbscrew 

and yoke saddle screws and push the yoke up against the 

flare of the tube. Tighten all screws. 

5. Readjust yoke, ion trap and centering device. 

REMOVAL OF CABINET SAFETY GLASS 

1. Remove the screws and molding strip located along top 

edge of glass. 

2. Safety glass will move outward from cabinet allowing its 

removal by lifting out of lower retaining channel. 

3. When replacing, position rubber on glass with low side 

of channel facing inside of cabinet. 

4. Replace molding and screws. 

TONE CONTROL LINKAGE 

To replace or adjust tone control linkage: 

1. Set control maximum counterclockwise and install link-

age with arms on top and rotated fully counterclockwise. 

Tighten screw. 

2. With chassis in cabinet, install knob with lettering to 

the top. 

CR2 

YOKE SOCKET 

VIC 

V16 
(V17 IN TS-528 IL 603) 

V17 
VIS IN TS-528 & 603) 

FILAMENT FUSE-Ft 

CHANGING OF TUBES (Refer to Figure 10) 

INDISCRIMINATE CHANGING OR INTERCHANGING OF 

TUBES MUST BE AVOIDED. 

a. A change of IF or RF tubes may affect alignment. 

Always check alignment and sensitivity after these changes. 

b. A change of audio circuit tubes may cause buzz, loss 

of sensitivity, and distortion. Check audio alignment and 

sensitivity. 

c. Changing horizontal oscillator tube may cause hori-

zontal control to be out of range and poor noise rejection. 
This may require readjustment of horizontal oscillator coil. 

FUSE REPLACEMENT 

B+ and initial surge: 7.5 ohm special resistor 

Filament: fusing wire; 1" of #26 copper wire 

B+ and initial surge fuse ( special 7.5 ohm resistor R-64) 

This fuse is of the plug-in type and is accessible by re-
moving the cabinet back. See Figure 2 for location. 

Filament fuse F-1 ( 1" #26 copper wire) 

To replace the filament fuse, the chassis must be removed 
from the cabinet. See Figure 11 for location. Use a piece 

of #26 copper wire 1" long, soldered between the two lugs. 

SERVICE TEST RECEPTACLE 

A SERVICE TEST RECEPTACLE, accessible from the 
top of the chassis ( see Figure 2) provides the following test 

VI2 V15 VII VIO VI3 VO VT Ve 

FIGURE 11. BOTTOM VIEW OF CHASSIS 

SERVICE TEST 
RECEPTACLE 

points: 

Pin Connection To 

1 

2 

3 
4 

5 

AGC 

B+ 

Video detector output 
Filament 

B++ 

These test points are available to the technician merely 

by removal of the receiver cabinet back and provide rapid 

checking of the power supply voltages -- giving the approxi-

mate condition of the selenium rectifiers and the line vol-

tage. The filament connection checks the filament fuse as 

well as the voltage output of the filament transformer. 

Operation of the receiver from the antenna to the detector 

may be checked by the use of pin 03 ( detector output). Pin 
#1 allows rapid checking of the IF AGC voltage. It is sug-

gested that this voltage be checked and recorded at the first 
opportunity by the service technician using a receiver in 
normal operating condition. Such IF AGC voltage informa-

tion may be invaluable when checking sets in which the AGC 

action is doubtful. This voltage varies according to the sig-

nal strength and may range from a very low value to about 
8 volts minus. 

SERVICE AID CHART 

The following chart is designed as an aid to the techni-

cian as well as a guide to Motorola dealers, salesmen and 

non-technical people who may be called upon to correct 

some of the more simple troubles in television receivers. 

This chart is planned so that the more readily corrected 

difficulties are in the first column, the more complicated 

problems in the second column, etc. 

In general, the information given in the MISCELLANE-

OUS CHECKS column should only be attempted by a trained 
technician. 

Be certain that all applicable remedies in each section 
are attempted before continuing to the next column. 

The television screen supplies an abundance of visible 
information, therefore, examine the screen very carefully, 
determine possible source of trouble and then proceed to 

make the adjustments and repairs as described in the chart. 

TROUBLE CHART 

If moving the adjustments or controls does not rectify the 

troubles, return them to their original position. 

Turn the set to the "OFF" position when replacing tubes 

and replace only one tube at a time. 

Before removing the picture tube, acquaintyourself with 

the PICTURE TUBE HANDLING PRECAUTIONS. 

The following should be used in conjunction with the 
chart: Figure 1 ( Operating Controls), Figure 2 (Rear View 

of Chassis) and Figure 10 ( Tube Location). 

This chart, if used wisely, may be of assistance even in 
problems not listed in this chart as in the case of a set hav-

ing multiple troubles. Handling these troubles as individual 
problems regardless of accompanying symptoms may sim-

plify the repairs. 

SYMPTOM CONTROLS CHECK OR ADJUST TUBES MISCELLANEOUS CHECKS 

SET DEAD ( tubes 

not lighting) 
Off-On volume Is set plugged in? Is 

back cover on? Is AC 

line voltage available at 

outlet? ( Check with lamp) 

Filament fuse F-1 

(tubes are lit) Power fuse, R-64. Is 

speaker plugged in? Re-

place any tubes that do 

not light. 

V-11 

NORMAL RASTER Channel selector ( on Antenna connections. Is V-1,2,3,4,5, 13+ voltage. Video detector, 

NO PICTURE 

NO SOUND 

station?) station on air? 11 8,, 12 CR-1. AGC voltage. RF, 

IF or mixer stages. 

WEAK PICTURE 

(insufficient con- 

Contrast. Fine tuning. 

Channel selector on 

Antenna connections V-1,2,3,4, 5, 

6 & 12 

AGC voltage. Contrast 

control. RF, IF, mixer 

trast) correct channel? 8, AGC stages 

LOW BRIGHTNESS Brightness. Ion trap magnet V-15, 16, 17, 18, High voltage at «picture tube 

DR NO RASTER 19 & 11 anode. Drive voltage, pin 

5 V-16. Bootstrap voltage 

B+, B++ and CRT voltages. 

Solder connections, base of 

CRT. Voltages & wave-

forms in V-15 & V-16 cir-

cuits. Horizontal output 

transformer & deflection 

yoke. 

POOR VERTICAL Vertical size. Vert lin. V-14 Bootstrap voltage. Volt-

LINEARITY AND/OR Reduce brightness & ages in V-14 circuit. 

SIZE.HORIZ. WHITE 

LINE. (no vert, 

sweep) 

return to normal when 

trouble is cleared. 

Electrolytics, C-99 t, 
C - 74C . Vertical output 

transformer 8, deflection 

yoke. 

VERTICAL INSTA- Vertical hold V-13, 14 AGC voltage. Voltages in 

BILITY, PICTURE V-13 I. V- 14A circuit. 

ROLLS Interference. Sync clip-

ping at video amplifier. 

Refer to tests under WEAK 

PICTURE. Abnormal 
power supply ripple. In-

sufficient bootstrap filter-

ing. Video detector. 
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LOSS OF VERTICAL 

AND HORIZ. HOLD 

NO HORIZ. HOLD 

OR CRITICAL 
HORIZ. HOLD 

INSUFFICIENT 

HORIZ. SIZE 

PICTURE NORMAL, 

NO SOUND OR 
WEAK SOUND 

BUZZ IN SOUND 

VHF - NO UHF 

MICROPHONICS 

VISUAL & AITDIBLE 

INSUFFICIENT PIC-

'IURE SIZE HORIZ. 

& VERT. 

EXCESSIVE CON-

TRAST, NEGATIVE 
PICTUR E 

Horiz. hold. Vert. 

hold. 

Horiz. hold 

Horiz. size 

Fine tuning 
volume 

Fine tuning 

contrast 

UHF tuning 

UHF switch 

Contrast 

Weak signal. Antenna 

and lead-in 

Horiz. osc. coil 

Center picture 

Excessive signal 

Antenna co=ections 

Binding knobs & control 

shafts 

Check AC line voltage 

V-13 

V-10, 13, & 15 

V-15, 16 & 17 

V-7,8,9,10 & 
11 

V-7, 8, 9, 10 & 
11 

UHF Osc 

6AF4 

V-1, 2, 3, 4, 5, 

6 & 12 

B+ voltage. AGC voltage. 

Refer to test under VER-

TICAL INSTABILITY & 

NO HORIZ. HOLD. 

Refer to special "SERV-

ICE HINTS". Waveforms 

in V- 10B & V-15 circuits. 

Refer to tests under WEAK 

PICTURE. 

Bootstrap voltage. Drive 

voltage, pin 5, V-16. De-

flection yoke and horiz. 

output transformer. 

Speaker & speaker plug. 

Output transformer. 

Voltages of V-I0, V-11. 

Sound alignment. 

Ratio det. alignment. Sync 

clipping in video section. 

Improper AGC action. 
Power supply filter & sweep 

circuit bypass capacitors. 

Heater-cathode shorts in 

sound tubes. 

Tap tubes -look & listen 

for microphonics. 

Power supply voltages 
Selenium rectifiers. 

AGC voltage and AGC cir-
cuit. Video det. Video 

det. load resistor. Leak-

age between prim. & sec. 

in video IF coils. Proper 

pulse from horiz. output 

to AGC tube. Pulse coupl-

ing capacitor to AGC tube 

C-107 

RF AGC delay resistors 
R-21, R-22 

WIDE HORIZ. BAR 

OR GRADUATION IN 

SHADING VERTI-

CALLY (Set may have 
poor vert. sync) 

INTERFERENCE IN 

PICTURE 

TV CHASSIS CO1DING 

Fine tuning Ant. location 

Lead-in location 

Ant. type 

V-1, 2, 3, 4, 5, 

& 6 

V-16 

PRODUCTION CHANGES 
A-01 thru A-03 ( TS- 525 series only) 

The first production chassis number carries the suffix 
"A-00" ( i.e., TS- 525A-00). With the first minor electrical 

revision, the suffix becomes "A-01" and with each subse-
quent minor change "A-02", "A-03", etc. The first major 

revision changes the suffix to " B-00" and, as before, each 

following minor change is labeled "B-01", etc. 

Mechanical differences between chassis are indicated by 

addition of a prefix to the basic chassis ( i.e., RTS-525A-00). 

These prefixes maybe assigned in random sequence but will 
be confined to the end of the alphabet to avoid confusion with 

the A, B, C, etc., electrical change suffixes. 

A " Y" suffix added to basic chassis ( i.e., TS-525YA-00, 

etc.) indicates that the chassis contains a factory- installed 

UHF tuner. 

Heater -cathode short in 

any video circuit. Exces• 

sive power supply ripple 

(may have hum in audio). 

Selenium rectifiers. 

Heater -cathode.short in 

V- 10A ( loud hum in audio). 

Picture tube. 

Improper adjustment of 

41.25 Mc and 4.5 Mc traps. 
Improper alignment. 

Open screen & decoupling 

bypass capacitors. Poor 

filter capacitors. High 

voltage arcs - corona. 

Other receivers in immedi-

ate vicinity. Radiation 
from signal sources in 

immediate vicinity. 

Improper horiz. hold coil 

adj. 

Chassis 

Coding Changes 

(TS- 525 Series Only) 
A-01 To improve the IF response C-38 ( 470 mmf) changed 

to . 001 mf; C-40 ( 560 mmf)moved to a direct chas-

sis ground. 

A-02 

A-03 

in(*) 6817 
ulL _ti FIF AMP 

CPT  'um 
-, 112 

470 

„ 

2/4 2 

44 

  SIC 

TrJ 

410 

CI I 

114 C 

OSC 

SID 

lee .1 

24 
It 

Cr 
-Jr _  

PPS IOW 
Cli 

li1'5. 7122 

Ar 

.00Id_ MOIL .00I 

C,A1- C2í - C211. 

LIE C 

.006_ _F)075-

614 

SIP 
 • 

Sr 

4 
AO 

,r6 2 51E 
320* 

u 89 
I,,,, 

Coo 

ROO 

470 

627 

401 
i3 
, 

6-10t 

TC-2i 

8°17 

C241 .414 

TUNER SCHEMATIC o 
u r 

To aid the magnetic centering device in horizontal 
centering and reduce neck shadows, a non-adjustable 

horizontal centering circuit is added as follows: 

1. C-106 (. 1 mf) replaced with linearity coil L-44 

to provide a DC path through the horizontal deflec-

tion yoke. 

2. Connectionbetween lugs 4 and 5 of the horizon-
tal output transformer ( T-13) removed and an 18 

ohm resistor inserted between lugs 4 and 5to force 

current through yoke. 
3. Leads of L-41 (RF choke) and R-83 ( 150K re-

sistor) connect to lug 4 of the output transformer; 

the lead of L-44 connects to lug 5. 

R-66 ( 4.7M grid to ground resistor of 1st sync sep-

arator) changed to 1.5M and ground end re 'connected 

to cathode ( pin 3) of V-13 to improve sync range at 

high contrast levels. 

NOTE: A-02 changes not incorporated into all A-03 

chassis. 
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CAPACI1OR VALUES UNDER 1000 ARE IN Milf 

ALL 01HERS IN MF UNLESS 01L1ERIIISE SPECIFIED 

• CND 10 CHASSIS rnIsr • CND 10 111MOR SHAH 

2.2 

C51 

NOTES 

VOLTAGE MEASUREMENTS  

I. Made with a VTVM from point indicated to cha••is 

Z. Line voltage - 117 volts 

3. Antenna disconnected 

4. Channel selector switch on channel which develops 

less than 1 volt noise at pin 3 of test recept 

S. Contrast control maximum clockwise position 

6. All other controls in normal operating position 

7. Voltages associated with circuits having variable 

controls may vary with control settings 

WAVEFORMS 

I. Observed on Dumont Model 241 oscilloscope 

2 Contrast control set for signal of 45V P to P aU 

plate of video amp tube 

3. All other controls in normal operating position 

4. Horizontal output tube removed to eliminate NV 

pulse interference from scope when observing all 
waveforms, except those from phase dot through 

Florin circuit 
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PARTS LIST 

Deecription 
Lin 

Prira 

Capacitors ( Cer = Ceramic; Tub . Tubular; Mid = Molded 
C-1 21R120539 Cer Disc: 22 mmf 500V  . 15 

C-2 2110120539 Cer Disc: 22 mmf 500V  15 

C-3 2110120561 Cer Tub: 6.8 mmf 500V  .25 

C-4 2110115953 Mid Phenolic; 3.9 mmf 500V  .25 
C-5 20K731175 Trimmer: 1-6 mmf  .25 
C-6 2110482726 Cer Disc: . 01 mf 500V  .30 

C-7 2110410115 Cer Disc: 220 mmf 500V  .25 
C-8 2110115856 Cer Tub. 470 mmf 500V  .25 
C-9 21R121837 Feed Thru: 10 mmf  .30 

C-10 2110115948 Mid Phenolic: 2.2 mad 500V  .25 
C-11 21R121478 Cer Disc: 470 mmf 500V  . 40 

C-12 21K710943 Trimmer; . 5-3 mmf  .25 

C-13 2110120100 Cer Disc; . 0015 mf 500V  .25 
C-14 21R120100 Cer Disc: . 0015 mf 500V  .25 

C-15 21R119049 Cer Tub: 22 mmf 500V  .35 

C-16 2110121406 Cer Disc: dual . 0015 mf 

500V  .25 
C-17 2110121110 Cer Tub: 12 mmf 500V  .35 

C-18 - Trimmer, fine tuning ( part 

of chan sel sw)   

C-19 2110120100 Cer Disc: . 0015 mf 500V  .2- 5 

C-20 21R120100 Cer Disc: . 0015 mf 500V  .25 

C-21 2110120100 Cer Disc: . 0015 mf 500V  .25 
C-22 21K710943 Trimmer: . 5-3 mmf  .25 

C-23 21R120100 Cer Disc: . 0015 mf 500V  .25 

C-24 2110482726 Cer Disc: . 01 mf 500V  .30 
C-25 2110400943 Cer Disc: dual 800 mmf 500V . 40 

C-26 2110482726 Cer Disc: . 01 mf 500V  . 30 
C-27 2110121478 Cer Disc: 470 mmf 500V  . 40 
C-28 2110115386 Cer Disc: . 001 mf 500V  .25 

C-29 2110114071 Cer 1 mmf 500V  .25 

C-30 21R410036 Cer Disc: 100 mmf 500V  .25 

C-31 810121575 Paper Tub; . 25 mf 200V  . 35 

C-32 810121575 Paper Tub: . 25 mf 200V  .35 
C-33 21R114554 Cer Disc: 470 mmf 500V  .25 

C-34 2110114554 Cer Disc; 470 mmf 500V  .25 

C-35 21R120936 Cer Disc: 560 mmf bouv  .25 
C-36 21R115386 Cer Disc: . 01 mf 500V  .25 

C-37 21R120539 Cer Disc: 22 mmf 500V  . 15 
C-38 2110114554 Cer Disc; 470 mm! 500V  .25 

C-39 2110114554 Cer Disc; 470 mm! 500V  . 25 
C-40 2110120936 Cer Disc: 560 mail 500V  .25 

C-41 2110115386 Cer Disc: . 001 mf 500V  .25 

C-42 2110120539 Cer Disc: 22 mmf 500V  . 15 
C-43 21R114554 Cer Disc: 470 mmf 500V  . 25 

C-44 21R114554 Cer Disc: 470 mmf 500V  . 25 
C-45 2110114554 Cer Disc: 470 mmf 500V  .25 

C-46 21A732738 Cer Disc: 5.6 mmf 750V  .35 

C-47 2110115953 Mid Phenolic: 3.9 mmf 500V  .25 

C-48 2110410048 Cer Disc: 30 mmf 500V  . 25 
C-49 2110115312 Cer Disc: . 005 mf 500V  .25 

C-50 23B733494 Electrolytic: 3-section; 

10-10 mf/50V; 30 mf/150V  1.85 

C-51 2110115949 Mid Phenolic: 2.2 mmf 500V  .25 

C-52 2110120578 Cer Disc: 18 mmf 500V  . 25 

C-53 2110482726 Cer Disc: . 01 mf 500V  .30 

C-54 2110482726 Cer Disc: . 01 mf 500V  .30 
C-55 2110120100 Cer Disc: . 0015 mf 500V  .25 

C-56 2110482726 Cer Disc: . 01 mf 500V  . 30 

C-57 2110482726 Cer Disc: . 01 mf 500V  .30 

C-58 2110482726 Cer Disc: . 01 mf 500V  .30 
C-59 21K790439 Silver Mica: 15 mmf 500V  .25 

C-60 21A790131 Cer Tub: 150 mmf 500V  .25 
C-61 2110120100 Cer Disc: . 0015 mf 500V  .25 

C-62 21A121678 Cer Disc: . 001 mf 500V  . 25 
C-63 2110115312 Cer Disc: . 005 mf 500V  .25 

C-65 21A121678 Cer Disc: . 001 mf 500V  . 25 
C-66 2110115312 Cer Disc: . 005 mf 500V  .25 

C-67 2110115312 Cer Disc: . 005 mf 500V  .25 

C-68 810121569 Mid Paper Tub: . 003 mf 200V . 30 

C-70 810121566 Mid Paper Tub: . 02 mf 400V. . 25 

C-71 Paper Tub: . 0047 mf 1000V  
C-72 2110482726 Cer Disc: . 01 mf 500V  .30 

C-73 21R482726 Cer Disc: . 01 mf 500V  .30 
C-74 23B733495 Electrolytic: 3-section; 

60-140-200 mf/150V  4.35 



CHASSIS TS-528, Y, 603, Y, RTS-525, Y, WTS-525 

Re Part List 
No. Number Description Price 

C-75 23B710941 Electrolytic: 2-section; 
5-200 mf/150V  3.10 

C-77 23B484097 Electrolytic: 140 mf/150V  2.20 
C-78 21R115593 Cer Disc: 47 mmf 500V  .25 

C-79 81490222 MIA Paper Tub: . 0047 mf 
400V  .25 

C-80 21R115905 Cer Tub: 220 mmf 500V  .25 

C-81 8R121567 MIA Paper Tub; . 05 mf 400V  .25 
C-82 21R115856 Cer Tub: 470 mmf 500V  .25 

C-83 21R115856 Cer Tub: 470 mmf 500V  .25 
C-84 21R115856 Cer Tub: 470 mmf 500V  .25 
C-85 21R114749 Cer Tub: . 001 mf 500V  .25 
C-86 8R121569 Paper Tub: . 003 mf 600V  .30 
C-87 81490268 Mid Paper Tub: . 001 mf 

1000V  .35 

C-88 8R121002 Paper Tub: . 01 mf 400V  .25 
C-89 8R121569 Paper Tub: . 003 mf 600V  .30 
C-90 81490222 MIA Paper Tub: . 0047 mf 

400V  .25 
C-91 81490222 Mid Paper Tub:  0047 mf 

400V  .25 
C-92 8K490226 Mid Paper Tub: . 01 mf 400V  .25 
C-93 21R120149 Cer Disc: . 0047 mf 500V  .35 

C-94 21R115900 Cer Tub: 100 mmf 500V  .25 
C-95 81490222 MIA Paper Tub: . 0047 mf 

400V  .25 

C-96 211114740 Mica: 390 mmf 500V  .50 
C-97 21R121567 Paper Tub: . 05 mf 400V  .25 
C-98 21R121567 Paper Tub: . 05 mf 400V  .25 

C-99 23A702450 Electrolytic: 10 mf/450V  1.40 
C-102 81490231 Mid Paper Tub: . 039 mf 400V . 35 
C-103 211114740 Mica: 390 mmf 500V  .50 
C-104 21R115312 Cer Disc: . 005 mf 500V  .25 
C-105 21R120093 Cer Disc: . 005 mf 2000V  .75 

C-106 81(120875 Paper Tub: . 1 mf 200V  .25 
C-107 21R121863 Cer Disc: . 0015 mf 2000V  .75 
C-108 21R121424 Cer Disc: 100 mmf 3000V  .40 
C-109 21K710903 Cer Disc: 47 mmf 1500V  .35 

or 21R120224 Cer Disc: 51 mmf 1500V  .35 
C-110 8K120875 Paper Tub: . 1 mf 200V  .25 
C-111 21R115312 Cer Disc: . 005 mf 500V  .25 

C-112 21R121936 Cer Disc: 72 mmf 1500V  . 35 
C-113 23B731523 Electrolytic: 3-section; 

60 mf/200V; 140-200 mf/150V 4.35 

C-114 23B731537 Electrolytic: 10 mf/500V  1.40 

CR-1 48C711052 
or 481(733204 
or 481711077 
or 481722720 
or 481733158 
or 481712199 Crystal, diode  1.50 

CR-2,3 48B733249 Selenium Rectifier: 325 ma  2.90 

or 48B731643 Selenium Rectifier: 350 ma  2.90 

L-1 24A734306 Coil, IF trap  .15 
L-2 24A734307 Coil, FM trap  .15 
L-3 24A731036 Coil, UHF input  .10 
L-4 24A732652 Choke, RF  .05 
L-5 241734309 Coil, ant pri: incl L-5A 

thru E  15 

L-6 24K734304 Trap, low channel  .05 
L-8 24C734302 Coil, low channel ant pri & 

channel 6 interference 

trap: includes L-8A thru 
25 

L-9 241734303 Coil, high chan ant pri: 
incl L-9A thru C  10 

L-10 241730391 Choke, filament  .05 
L-11 241730391 Choke, filament  .05 

L-12 248721256 Coil, neutralization  .05 
L-13 24A734305 Coil, chan 13 RF  15 
L-14 24B734379 Coil, RF: incl L-14A thru E .25 

L-15 24A732652 Choke, RF  .05 
L-16 24A732652 Choke, RF  .05 
L-17 24A730726 Coil, chan 13 osc  .15 
L-18 241730839 Coil, osc: incl L- 18A thru 

E  15 

L-19 248734308 Coil, mixer pri  .95 
L-20 24A734380 Coil, UHF RF  65 
L-25 24K733875 Coil, mixer sec: with core  .25 

L-26 241730391 Choke, filament  .05 
L-27 24K792577 Choke, RF  .20 

Ref. Part 
No. Number 

L-28 24K730391 
L-29 24R119889 

L-30 24R119889 

L-31 24R120588 

L-32 24R119854 

L-33 24R121728 

L-34 1V730808 

L-35 24R120984 

L-36 24R119850 

L-37 241734187 

L-38 24K703312 
L-39 24B733873 

L-40 1V732555 
L-41 24A733225 
L-42 24C733436 

or 24C733411 
or 241732711 

L-43 24A733225 
L-44 24A731609 
L-45 24D733239 

Resistors Note: 

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 

R-7 
R-8 
R-9 
R-10 
R-11 
R-12 
R-13 
R-14 
R-15 
R-20 
R-21 
R-22 
R-23 
R-24 
R-25 
R-26 
R-27 
R-28 
R-29 
R-30 
R-31 
R-32 
R-33 
R-34 
R-35 
R-37 
R-39 

R-40 
R-41 
R-43 
R-44 
R-46 
R-47 
R-48 
R-49 
R-50 
R-51 

6R6004 
6R6397 
6R6056 
6R6054 
6R6090 
6R6301 

6R2119 
6R6301 
6R6014 
6R6039 
6R6014 
6R6039 
6R6054 
6R6301 
6R6460 
6R568S 
6R488186 
6R400205 
6R2053 
6R2096 
6R6301 
6R5591 
6R5550 
6R6301 
6R6410 
6R5550 
6R3933 
17K733878 
6R6410 
6R5551 
6R6301 
6R6080 
18B733314 

6R5717 
6R6410 
6R6320 
17R121123 
6R5593 
6R2098 
6R3992 
6116430 
6R6477 
6R3992 

List 
Description Price 

Choke, filament  .05 
Coil, resonant: yel-blue 
code  

Coil, resonant. yel-blue 
code  

Coil, compensating: wound 
on 10K res; red code  

Coil, compensating: red-
violet code  

Coil, compensating: wound 

on 8.21 res  
Trap, 4.5 me. with core; 
brn-yel code  

Coil, compensating: wound 
on 10K res; red-yel code  

Coil, compensating: brn-
gray code  .15 

Coil, compensating: brn-brn 
code  .35 

Coil, audio take-off  .50 
Coil, interstage. brn-gray 
code  .40 

Coil, horiz osc  1.45 
Choke, RF  . 10 

Yoke, defl. 70°; with plug; 

less centering device 
(TS-525 series)  10.25 

Choke, RF  . 10 
Coil, linearity  1.10 
Yoke, defl: 900 ; with plug; 
less centering device 
(TS-528 & 603 series)  16.25 

All resistors are insulated carbon 
type unless otherwise specified 
1 meg 20% 1/2W doz 1.20 
22,000 10% 1/21 doz 1.20 
47,000 20% 1/2W doz 1.20 
10,000 20% 1/21 doz 1.20 
470 10% 1/211 doz 1.20 
1000 20% 1/2W doz 1.20 

15,000 20% 1/21 doz 1.20 

1000 20% 1/2W doz 1.20 
330,000 20% 1/21 doz 1.20 
4700 20% 1/2W doz 1.20 
330,000 20% 1/2W doz 1.20 
4700 20% 1/21 doz 1.20 
10,000 20% 1/21 doz 1.20 
1000 20% 1/21 ciciz 1.20 

1.5 meg 10% 1/2W doz 1.20 
2700 10% 1W  .20 
2.7 meg 5% 1/211 doz 1.75 

470,000 5% 1W  .20 
820,000 10% 1W  .20 
330,000 10% 1/21 doz 1.20 
1000 20% 1/2W doz 1.20 
18,000 10% 1/2W doz 1.20 
47 10% 1/2W doz 1.20 
1000 20% 1/2W doz 1.20 
33,000 10% 1/2W doz 1.20 

47 10% 1/2W doz 1.20 
220 20% 1/2W doz 1.20 
Wire Wound: 3000 10% 5W.. . 80 
33,000 10% 1/2W doz 1.20 

120 10% 1/21 doz 1.20 
1000 20% 1/2W doz 1.20 
4700 10% 1/2W doz 1.20 
Dual Control & Switch: vol-
ume 1 meg tapped at 300K; 

contrast - 350  2.25 
330,000 10% 1W  .20 

33,000 10% 1/2W doz 1.20 
10,000 10% 1/2W doz 1.20 
Wire Wound: 5000 5W  .80 
470 10% 1W  .20 

22,000 10% 2W  .25 
150 20% 1/2W doz 1.20 
10,000 10% 1W  .20 
15,000 10% 1/2W doz 1.20 
150 20% 1/2W doz 1.20 

70 R-62 6R5758 

R-63 6116377 
.20 R-64 17A711500 

Ref. Part 
No. Number 

R-52 6R6290 
R-53 6R6290 

.20 R-54 6R5551 

R-55 
.20 R-56 6R6012 

R-57 6R6001 
.25 R-59 6R400459 

R-60 6R6048 
.20 R-61 

Description 
List 

Price 

2200 20% 1/2W doz 1.20 
2200 20% 1/2W doz 1.20 
120 10% 1/2W doz 1.20 

15,000 20% 1W  20 
33,000 20% 1/21 doz 1.20 

68,000 20% 1/21 doz 1.20 
1500 5% 1/2W doz 1.20 
47,000 10% 1/21 doz 1.20 
Tome Control: 1 meg; nut 
mtg  

or 18A733887 Tone Control: 1 meg; twist 
lug mtg  .55 

33,000 5% 1/2W doz 1.20 
470,000 20% 2W doz 1.20 
Special, wire wound: 7.5 
ohm 10% 5W; plug-in type. . 70 

R-65 6K120580 6.8 10% 1W  .20 
R-66 6112122 4.7 meg 10% 1/2W doz 1.20 
R-67 6R6414 270,000 10% 1/21 doz 1.20 
R-68 6R5653 1.2 meg 10% 1/2W doz 1.20 
R-69 6R5697 560,000 10% 1/2W doz 1.20 
R-70 6R6397 22,000 10% 1/2W doz 1.20 

R-71 6R6069 2200 10% 1/2W doz 1.20 
R-72 6R5577 2700 10% 1/2W doz 1.20 
R-73 6R6428 6800 10% 1/2W doz 1.20 
R-74 6R6031 100,000 10% 1/2W doz 1.20 
R-75 6R8397 22,000 10% 1/21 doz 1.20 
R-76 6R6031 100,000 10% 1/2W doz 1.20 
R-77 6R6031 100,000 10% 1/2W doz 1.20 

R-78 6R2122 4.7 meg 20% 1/2W doz 1.20 
R-79 6R6028 22,000 20% 1/21 doz 1.20 

R-80 6R6048 10,000 20% 1/21 doz 1.20 

R-81 18K734143 Vertical Hold. . 85 meg; . 35 
meg fixed  .90 

R-82 6R410053 150,000 20% 1W  .20 

R-83 6R410053 150,000 20% 1W  .20 
R-84 6R6229 1000 10% 1/2W doz 1.20 
R-85 6R6048 47,000 10% 1/21 doz 1.20 
R-86 6116117 5600 10% 1/21 doz 1.20 
R-87 18K734146 Horiz Hold Control: 250K; 

50K fixed  .90 
R-88 18A702443 Vertical Size: 5 meg; 1 meg 

fixed; nut mtg  .80 
or 18B733413 Vertical Size: 5 meg; 1 meg 

fixed; twist lug mtg  70 
R-89 6R6018 100 20% 1/2W doz 1.20 
R-90 6116074 68,000 10% 1/2W doz 1.20 
R-91 6116080 4700 10% 1/2W doz 1.20 
R-92 6R6080 4700 10% 1/2W doz 1.20 
R-93 6112096 330,000 10% 1/2W doz 1.20 
R-94 6K120579 8200 10% 2W  .25 
R-95 18A702475 Vert Lin Control: 750; nut 

mtg  70 

or 18K733414 Vert Lin Control: 750; 
twist lug mtg  80 

R-96 6R6117 5600 10% 1/21 doz 1.20 
R-97 6R6090 470 10% 1/2W doz 1.20 

R-98 611118211 680 20% 1W  20 
R-99 6115551 120 10% 1/2W doz 1.20 
R-100 17K485412 3.3 10% 1/2W  10 

R-101 6R6031 100,000 10% 1/2W doz 1.20 
R-102 6R6046 1 meg 10% 1/2W doz 1.20 

R-103 18B734142 Brightness Control: 5 meg.. . 80 
R-104 6R6377 470,000 10% 1/2W doz 1.20 
R-105 17K488266 Wire Wound: . 47 10% 1W... . 15 

R-106 18K721285 Horiz Centering Control: 75 . 45 
R-107 6116090 470 10% 1/21 doz 1.20 
R-108 6116090 470 10% 1/2W doz 1.20 

R-109 6R6377 470,000 10% 1/21 doz 1.20 
R-110 6R5671 4700 10% 2W  25 

B-111 6R476012 3900 10% 2W  25 

T-1 24K730677 Transformer, ant: impedance 
matching  .85 

T-2 24K730677 Transformer, ant: impedance 
matching  .85 

T-5 246733484 Transformer, 1st IF  2.10 
T-6 248733485 Transformer, 2nd IF  2.10 

T-7 24B730616 Transformer, 3rd IF  4.45 
T-8 24B702543 Transformer, ratio detector  3.20 
T-9 25B733443 Transformer, audio output  2.05 
T-10 258733199 Transformer , filament   8.05 

Ref. Part List 
No. Number Description Price 

T-11 25B730179 Transformer, vert blocking 

osc (TS-525 series)   1.70 
T-12 25K721027 

or 25B731015 Transformer, vert output  3.40 
T-13 24K733407 Transformer, horiz output & 

HV: incl V-18 (TS-525 
series)   12.50 

T-14 25K731565 Transformer, vert blocking 

osc (TS-528 & 603 series)  1.55 
T-15 24C731610 Transformer, horiz output & 

NV: incl V-18 (TS-528 & 
603 series)   12.50 

Part 
Number 

VHF TUNERS 

1U733422 

exch 27.50 
1U733614 VHF Tuner TT-70Y  38.00* 

exch 28.50 

List 
Description Price 

VHF Tuner TT- 70  36.70* 

MODELS 21K24 & Y21K24 

50K734312 
or 50K734313 Speaker, EM: 6" x 9"; 50 ohm 

fld (cold); 3.2 ohm VC  8.00 4, 

exch 6.00 
MODELS 21T18, B, Y21T18 & B 
500732758 
or 500732997 
or 500732998 

or 500733259 Speaker, EM: 5- 1/4".' 85 ohm fld 
(cold); 3.2 ohm VC  

MODELS 21T19, B, Y21T19 & B 
500733905 
or 501734381 

5.20* 
exch 3.90 

Speaker, EX: 5-1/4"; 50 ohm fld 
(cold); 3.2 ohm VC  

MODELS 241(4, B, Y2414 & B 

501734316 
or 50K734317 
or 50K734318 

or 50K734320 Speaker, EM: 6"; 50 ohm fld 
(cold); 3.2 ohm VC  

MODELS 2IK23, B, Y21K23 & B 

500734586 Speaker, EM: 8"; 50 ohm fld 
(cold); 6.4 ohm VC  

MODELS 21K24 & Y21K24 

50K734319 

or 50K734206 Speaker, ER: 6"; 50 ohm fld 

(cold); 3.2 ohm VC  6.25* 

exch 4.70 

5.20* 
exch 3.90 

6.25* 
exch 4.70 

7.50 4. 

MODELS 21K20, B, Y21K20 & B 

50K700850 
or 500703337 
or 500703098 
or 500720156 

or 500721294 Speaker, EM: 8"; 85 ohm fld 

(cold); 3.2 ohm VC  7.50 4, 

exch 5.65 

MODELS 21K21, B, Y21K21 & B 

500734373 Speaker, EM: 10"; 50 ohm fld 
(cold); 3.2 ohm VC  10.00 4. 

exch 7.50 
MODELS 211E22 & Y211(22 
50K734416 
or 500734373 Speaker, EM: 10"; 50 ohm fld 

(cold); 3.2 ohm VC  10.00* 
exch 7.50 

MODELS 24K5, B, Y24K5 & B 

50K734314 
or 50K734315 Speaker, EM: 8"; 50 ohm fld 

(cold); 3.2 ohm VC  7.50* 

exch 5.65 

50B733908 
or 50B734220 
or 508734378 Speaker, PM: 4"; 3.2 ohm VC.... 3.70' 

exch 2.80 
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GENERAL INFORMATION 

This booklet contains service information covering the Motorola TS-902A-03 ( horizontal 

chassis) and the BP-902A-01 ( vertical chassis). These individual chassis are interconnected 
in the 19- inch Motorola color television receiver series which incorporate the 19VP22 tri -color 

picture tube. 

CHASSIS DESCRIPTION 

The receiver circuits are built around 29 circuit tubes, a 19VP22 19- inch tri -color picture 
tube ( aluminized- glass envelope, electrostatic focusing, 62 degree deflection angle) plus three 

germanium diodes and three selenium rectifiers. The horizontal chassis contains all signal cir-

cuits except those devoted strictly to color, the scanning circuits, filament and "B" supply. The 
vertical chassis contains the color section. 

ELECTRICAL SPECIFICATIONS 
POWER RATING - Source: 117 volts, 60 cycle AC 

360 to 375 watts 

NUMBER OF TUBES - 29 tubes plus 3 selenium rectifiers, 3 germanium diodes and a tri -color 

picture tube 

INTERMEDIATE FREQUENCIES - Video: 45.75 Mc 

Sound: 41.25 Mc and 4.5 Mc 

FREQUENCY RANGE - Channels 2 through 13 ( VHF tuner - WTT-67) 

Channels 14 through 83 ( UHF tuner - TT- 37) 

ANTENNA INPUT IMPEDANCE - VHF & UHF: Balanced 300 ohm 

FUSES - Filament: 1 inch # 26 copper wire, located beneath chassis near filament transformer 

Power : Special 7.5 ohm plug-in resistor, located near filament transformer on top 

rear of horizontal chassis 
POWER SUPPLY VOLTAGES ( 117 volts AC line voltage) B triple plus 390 volts 

13 double plus 240 volts 

B plus 125 volts 

AUDIO OUTPUT - 1.5 watts undistorted 
INSTALLATION & OPERATION 

Locating the receiver 

It is advisable to determine the approximately permanent position of the receiver before any 

attempt is made to erect an antenna or to install lead-in wires. Once the location of the receiv-

er is determined, it is desirable to retain this location, due to the effect of stray external mag-

netic fields on the purity adjustments of the color fields, etc. Balancing adjustments have been 

incorporated into the receiver to compensate for such natural conditions; however, these con-

trols may require re-adjustment for each change in receiver location. Such receiver movements 

should be avoided. 
The selection of the permanent location of the receiver should be based upon the best picture 

visibility from the greatest number of room positions; so that all persons can view the picture 

comfortably. Locating the receiver near windows and corners should be avoided. The location 

should be chosen so that the cabinet will be subjected to a minimum amount of heat and mois-

ture; otherwise the cabinet finish may suffer damage. Allow sufficient space behind the cabinet 

for proper ventilation of the chassis. 

Room lighting  

It is desirable to have some light in the room when viewing any type of television picture. 

A completely darkened room tends to create eye- strain. Light from a shaded lamp which does 

not fall directly on the face of the screen is usually satisfactory. 

A condition of room lighting must be taken into consideration with color receivers, however, 

which was not important previously. That is the overall color tint of the lighting used. The 

room lighting color tint can accentuate or reduce certain color reproductions acutely. While 

the receiver may be adjusted to compensate for such lighting conditions, it is desirable to use a 

colorless bulb and lampshade during color program viewing. 
It is also important that any receiver set-up adjustments made by the technician are per-

formed while using the room lighting that will be available during program viewing. If different 
color lighting is used during set-up, it is quite possible to adjust for white screen conditions 

only to find that under the viewing lights, the screen may have a predominant blue, green, or 

red tinge. 

Antenna requirements 

Indoor antennas of the portable type are often satisfactory for color reception, provided the 

receiver is located in a strong signal area. However, an outdoor antenna will invariably give 

a better overall picture on all channels and is recommended whenever possible. 
A color signal, as received from the transmitter, contains a number of additional signals 

which must reach the receiver for good color reproduction. Due to these extra requirements, 

many present antenna types and their lead-in wires are unsatisfactory. Color reception re-

quires a broad-band type of antenna, a narrow-band single channel antenna can completely re-

move the color signals. The same is true of incorrect lead-in wires and mismatched lines. 

Keep in mind that it is entirely possible for an existing antenna installation to furnish satisfac - 

tory reception on a black/white receiver, but fail completely on color broadcasts. In the case 

of antennas for UHF reception, the above information applies with the extra care required for 
more critical UHF antenna set-up. 

When deciding on an antenna type, remember that it is entirely possible for stations to 

change channels in the VHF group, and that single- channel, high-band or low-band antennas 

may have to be replaced to receive the new channels. 
INITIAL INSTALLATION INSTRUCTIONS 

After the receiver has been placed in its permanent position as determined by the viewing 

requirements and lead-in facilities, it is necessary to remove the cabinet back cover and 

shift the lever connected to the dynamic convergence coils to such position that the coils are 
moved flush against the neck of the picture tube ( the convergence coils are moved away from 

the picture tube neck during shipment only). This lever is at the extreme top of the rear 

CRT mounting bracket and may be seen in the top view drawing of the tri-color picture tube(Fig1). 

As stated previously, external magnetic fields of varying degrees and directions are en-

countered for each new receiver location and it is necessary to balance the receiver circuitry 

for the initial installation location, as well as to correct any mis adjustment caused in ship-

ment. The first receiver checks to be made, therefore, are those for correct purity, con-

vergence and focus. Since it is almost always necessary to adjust the purity and convergence 
systems in an initial installation, a complete set-up procedure follows. 

NOTE: To facilitate adjustments to the picture tube components and other parts, the cabinet 

is provided with a removable hinged top section. This top section may be moved only after 

the cabinet back has been removed. 
Depending on the cabinet style, two different top panel locking mechanisms will be encoun-

tered. In one type, a small wooden slider, at the center underside of the top panel, will move 

to the rear; thus unlocking the top panel at the front end of the cabinet. The other type is fas-

tened to the wooden side channels by thumbscrews. 
HIGH VOLTAGE WARNING 

Operation of this receiver with the chassis accessible involves shock hazard; therefore, 

no work should be done on this receiver by anyone not familiar with these hazards. 

Due to the circuit used, there is always a potential difference between the chassis and 

ground. AN ISOLATION TRANSFORMER SHOULD BE USED WHEN SERVICING THIS RE-

CEIVER. 
Do not operate the receiver with the high voltage compartment shield removed. Make sure 

the ground springs between the chassis and the picture tube shield and between the yoke assem-

bly and the picture tube shield are making contact. 

PICTURE TUBE HANDLING PRECAUTIONS 
Extreme care must be used in handling the picture tube as rough handling may cause it to 

implode due to atmospheric pressure. DO NOT NICK OR SCRATCH GLASS, OR SUBJECT IT 

TO ANY UNDUE PRESSURE IN INSTALLATION OR REMOVAL. Do not remove the receiver 

chassis, install, remove, or handle the picture tube in any manner unless shatterproof 

goggles and heavy gloves are worn. DISCHARGE 2nd ANODE LEAD BEFORE HANDLING. 

THE TRI-COLOR PICTURE TUBE SET-UP ( TS-902) 

One of the first problems in setting up the picture tube is to make the apparent deflection 

centers of the three beams the same as that dictated by the particular picture tube design. 

The term "deflection centers" refers to the point inside or near the deflection yoke at which 

the three beams begin bending for horizontal and vertical sweeping. The forward and rear 

positioning of the deflection yoke on the neck of the tube locates the correct deflection centers 

of the beams. When the deflection center of any of the beams is incorrect, the beam will scan 
phosphor dots of incorrect colors. 

The purity magnet mounted on the neck of the tube provides an adjustment whereby the 

three beams can be made to pass through their centers of deflection when the central area of 
the screen is being scanned. L
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CHASSIS BP-902-01, TS-902A-03 
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MOUNTING SHIFT I- EVE!? 
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FIGURE 1. TOP VIEW OF TRICOLOR PICTURE TUBE 
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PURITY ADJUSTMENT 

1. Inject a signal from a dot pattern generator or other appropriate source into the receiver. 

2. Adjust the three beam positioning magnets and the blue lateral corrector magnet for con-

vergence of the three beams at the center of the screen. ( Fig. 1). 

3. Remove all signal to the receiver or switch the channel selector to a vacant channel. 

4. Cut off the blue and green guns by grounding their grids into the ground holes of the recep-

tacle. ( See vertical chassis, front view.) ( Fig. 14). 

5. Adjust the BRIGHTNESS control for high raster brightness. 

6. Loosen four screws ( two screws on each side of bracket) to allow backward-forward 

movement of yoke. If set has not been previously adjusted for purity, position yoke back as 
far as the mounting will allow. If set has been adjusted previously for purity, confine yoke ad-

justment to a minimum. Keep yoke concentric with neck of picture tube. 

7. Locate the purity device, consisting of two magnetic rings mounted on the tube neck. The 

device is between the blue corrector magnet and the dynamic convergence coils. Position the 

tabs of one ring opposite the tabs of the other ring so that a minimum strength magnetic field 

is produced. If the correct tabs are opposite each other, rotating both rings of the device to-

gether should have no affect on the raster. If the position of the tabs is incorrect, rotate the 

rings to place the opposite tabs adjacent to each other. 

VHF OPERATION (channels 2 through 13) 

ACOUSTINATOR r--

ON-OFF-VOLUME CONTROL I 
(inner control) 

GRN 64 OW 434 o 
HOR GENT 

GRN.194C6 EN1,463 
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(Only for sets equipped for channels 14-83) 
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8. Check the purity at the center of the screen. If it is not satisfactory: 

a. Separate the tabs by a small amount to produce a weak magnetic field. 

b. Rotate the purity device to obtain better red purity in the central area of the screen. 

c. Continue the process of adjusting the field strength and direction of the magnetic field 

until the purity in the central area of the screen has been made as large as possible. 

NOTE: Use as weak a magnetic field as possible. Avoid shadow due to beam cut-off 

by the tube neck. 

9. Move the yoke forward and backward along the neck of the tube to obtain best edge purity. 

10. Re-adjust the purity device for best overall purity. 

NOTE: If satisfactory edge purity cannot be obtained, it may indicate either a defec-

tive yoke or picture tube. 

11. Check the purity of the green and blue fields, one at a time, by keeping the grid of the de-

sired gun inserted into the grid receptacle and grounding the grid plugs of the other two guns. 

Avoid any shadows due to neck cut-off of the beams. 

12. It may be necessary to compromise the setting of the purity device which resulted in best 

red purity in an effort to obtain best overall purity of all colors. In any compromise setting, 

however, the red field should always be favored strongly. Re-insert all grid plugs after pur-

ity adjustments have been completed. 

DYNAMIC CONVERGENCE SYSTEM 

Because the phosphor screen is not a true spherical surface, the distance the three beams 

travel from the center of deflection is greater at the outer areas of the phosphor screen than 

at the center. At the outer areas, therefore, the beams will cross-over, or converge, before 

they reach the shadow mask, thus causing over-convergence in these areas. The dynamic con-

vergence coils apply electromagnetic correction to each of the three beams at a horizontal and 
vertical sweep rate to correct this condition. This correction causes the point of convergence 

to change according to the sweep rate and beam position so that it always follows the curvature 
of the shadow mask. 

PROCEDURE 

1. Turn all dynamic amplitude controls to minimum (fully counterclockwise).(Fig. 14). 

2. Turn vertical tilt controls to minimum ( mid-position). ( Fig. 14). 

3. Position shift lever so that convergence coil pole pieces are seated on the neck of the pic-
ture tube. ( Fig. 1 

4. Use the signal from a dot pattern generator or other suitable source. Adjust the bright-

ness of each beam so that each color dot can be easily observed. (Use the background and 

G-2 controls.) CAUTION: Maintain picture tube brightness and modulation level of signal 

source within limits of good focus. 

5. Adjust the three beam positioning magnets and the blue lateral magnet for best convergence 
at center of screen. 

6. Using the red field, adjust yoke and purity device for optimum purity. ( Refer to purity ad-

justment instructions.) NOTE: If purity has been adjusted previously, yoke adjustment is un-
necessary. 

7. Repeat step 5 for best convergence at center of screen. 

VERTICAL DYNAMIC ADJUSTMENT 

1. Choose a vertical column of dots near the center of the screen. Notice that the dots, while 

converged at the screen center, become progressively over-converged away from the screen 

center toward the top and bottom of the screen. 

2. Observe the position of the blue dot in each dot trio along this vertical column of dots. Ad-

just the red and green vertical tilt controls so that the red and green dots are converged and 

spaced symmetrically from the blue dot in each group ( trio). This symmetrical over-conver-
gence should be made to increase uniformly from screen center to top and screen center to bot-
tom. 

3. Adjust the blue vertical tilt control so that all blue dots in each trio along a center vertical 
line have the same relative position with respect to the red and green dots. 

4. Adjust the beam positioning magnets for center convergence, if necessary. 

5. Adjust the green vertical amplitude control to position the green dota so that they are equal-
ly spaced from the blue dots from top to bottom of the screen. 

6. Adjust the green beam positioning magnet to reconverge the green dot with the blue dot at 
the center of the screen. 

7. Repeat step 5 for the red dots. 

8. Adjust the red beam positioning magnet to converge the red dot with the blue and green dots 
at the center of the screen. 

9. Adjust the blue vertical amplitude control using the sanie procedure as used for the blue and 
green amplitude controls. 

10. Adjust the blue beam magnet for convergence of the vertical row of dots. 

HORIZONTAL DYNAMIC ADJUSTMENT 

1. a. Peak each of the horizontal dynamic phase coils one at a time for maximum as follows: 

b. Turn the blue horizontal dynamic amplitude control to maximum ( fully clockwise). Set 
the red and green horizontal dynamic amplitude controls to minimum (fully counter-
clockwise). (Fig. 14). 

c. Tune the blue horizontal phase coil so that, over the center portion of the screen, the 

blue dot is displaced a maximum amount from the other two dots. This displacement, 

which makes the blue dots appear to follow a parabolic path across the screen, should 

be such that the blue dots are moved toward a horizontal reference line at edges of the 

screen. 

d. Turn the blue horizontal dynamic amplitude control to minimum ( fully counterclock-

wise). 

2. Repeat the foregoing procedure for the green gun only. 

3. Repeat the foregoing procedure ( steps la to id) for the red gun only. 

4. Select a horizontal row of dots at the center of the screen. 

5. Adjust the blue dynamic amplitude and phase together to obtain the same amount of mis -

convergence of the blue dot at the screen center and the edges of the screen. This will es-

tablish a horizontal line across the screen which can be used as reference for positioning the 

red and green dots. 

6. Adjust the blue beam positioning magnet (not the blue lateral corrector magnet) for con-

vergence of the dots at the center of the screen. 

7. Adjust the green horizontal dynamic amplitude and phase controls so as to obtain uniform 

and symmetrical displacement of the green dots away from the blue dots in all horizontal dot 

trios. 

8. Adjust the green beam positioning magnet for center convergence. 
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9. Adjust the red horizontal dynamic amplitude and phase controls so as to obtain uniform 

and symmetrical displacement of the red dots away from the blue dots in all horizontal dot 

trios. 

10. Adjust the red beam positioning magnet for center convergence. 

11. Check purity and, if necessary, adjust the three beam positioning magnets and blue 

lateral magnet for center convergence. 

12. Make any required touch-up adjustments necessary to give best possible overall con-

vergence of all the dots. The beam positioning magnets and the dynamic controls are used as 
indicated by a study of the dot pattern. NOTE: It will not be necessary to reset purity when 

the touch-up adjustments are made since the adjustments should be small enough so as not 

to upset the purity. 

BALANCING THE BACKGROUND AND G-2 CONTROLS 

Compensation for differences in the three phosphor efficiencies, the cut-off voltages and 

the emission characteristics of the three guns is provided as follows: Three G-2 controls ad-

just the screen voltages for each gun; two BACKGROUND ( grid 1) controls adjust the static bias 

on the blue and green guns. Static bias on the red gun is fixed by circuitry. 

Procedure for balancing BACKGROUND and G-2 controls 

1. Turn channel selector to a channel transmitting a black and white picture - preferably a 

test pattern. ( Fig. 2). 

Z. Set BRIGHTNESS and CONTRAST controls for normal picture. Disregard color fringing 

effects due to misadjustment of the convergence controls. 

3. Turn GREEN G-2, BLUE G-2 and RED G-2 controls to maximum clockwise position. 

4. Adjust GREEN BACKGROUND, BLUE BACKGROUND and, if necessary, RED G-2 for high-
light white on the brightest picture portions. 

5. Turn BRIGHTNESS control counterclockwise so that screen becomes less bright ( grey). If 

a color begins to tint the screen as brightness is reduced: Adjust the G-2 control correspond-

ing to this color until the bright portions of the screen are white or grey. 

6. Adjust the BRIGHTNESS control for normal brightness on the screen. Re-set the BACK-

GROUND controls so that brightest portions of picture appear white. 

7. Repeat steps 2, 4, 5 and 6 until no color tinting occurs over the usable range of the BRIGHT-

NESS control. ( Maximum brightness setting is not considered part of the usable range.) 

OPERATING CONTROLS 

Front Panel Operating Controls 

The large twin front panel knobs control the basic receiver functions for monochrome recep-
tion. Only two additional controls are required on the front panel for color reception. These 

controls are the COLOR INTENSITY and COLOR SHADING controls, located under the front panel 

cover. ( In some models the color intensity control is labeled "chroma" and the color shading 

control is labeled "fine phase". ) ( Fig. 2). 

Front Panel Controls Used For Color Reception 

COLOR INTENSITY CONTROL 

The COLOR INTENSITY control governs the gain of the color system and thus the intensity 

of the reproduced colors. Turning the COLOR INTENSITY control counterclockwise will re-

move all color from the picture. 

When receiving a black/white picture transmission, always keep the COLOR INTENSITY 

control turned to the counterclockwise stop. Viewing a black/white transmission with the 
COLOR INTENSITY control turned up may result in color fringes outlining picture subjects. 

This gives the appearance of colored "snow" in the picture. 

r 

COLOR SHADING CONTROL 

The purpose of the COLOR SHADING control is to allow the picture colors to be tinted as 

desired. The most faithful color reproduction is usually obtained by adjusting the COLOR 

SHADING control for natural flesh tones. Any object having a familiar color ( such as sky or 

water) may be used for this adjustment. 

Front Panel Controls Used For Monochrome (black/white) Reception  

1. ON-OFF-VOLUME CONTROL 

Turn the receiver on by rotating the ON-OFF-VOLUME control to the right until a click 

is heard. Allow the receiver to warm up for a few minutes. (NOTE: The warm-up period re-

quired for a color television receiver to produce a good picture, either in color or in mono-

chrome, is longer than that required for a black/white receiver.) After the receiver is turned 

on, allow several minutes for the circuitry to stabilize. Then, advance the ON-OFF-VOLUME 

control temporarily to mid-position and adjust later as required. 

2. COLOR INTENSITY CONTROL ( Under front panel cover) 

Turn off by rotating counterclockwise Until stop is reached. 

3. CONTRAST CONTROL ( Under front panel cover) 

Turn CONTRAST control to about the middle of its range. 

4. BRIGHTNESS CONTROL 

Turn clockwise until picture screen is lighted. Readjust later in conjunction with CONTRAST 
as required. 

5. VHF CHANNEL SELECTOR 

Turn the VHF CHANNEL SELECTOR until the desired channel number appears on top. (VHF 

channels are numbered 2 through 13). 

6. FINE TUNING 

Adjust the FINE TUNING control for best picture detail. Readjust CONTRAST and BRIGHT-
NESS control for most pleasing picture. 

7. ACOUSTINATOR 

Adjust the ACOUSTINATOR tone control for the most pleasing tone. 

Tuning UHF Stations 

(Only for sets equipped to receive channels 14 to 83.) 

Turn VHF CHANNEL SELECTOR control so that window located between numbers 2 and 13 

is at top. This switches receiver to UHF and exposes the UHF dial scale. 

With the VHF CHANNEL SELECTOR control set to the UHF positic a, UHF stations can be 
tuned with the FINE TUNING control. Tune first to desired channel, then tune for best picture 

detail. Readjust CONTRAST and BRIGHTNESS controls for most pleasing picture. 

Receiving Color Programs 

1. Adjust receiver for a satisfactory monochrome picture as outlined under "Front Panel Con-
trols Used For Monochrome ( Black/White) Reception". 

2. COLOR INTENSITY CONTROL ( Under front panel cover) 

Aavance COLOR INTENSITY control to right ( clockwise) until color begins to appear in 

picture. Adjust COLOR INTENSITY control until desired strength of color is obtained. 

@John F. Rider 



3. COLOR SHADING CONTROL ( Under front panel cover) 
Adjust the COLOR SHADING control for most natural or pleasing flesh tones, or for natural 

appeal ance of some object having familiar coloring. 

4. FINE TUNING 
Readjust for best picture detail and most satisfactory color reproduction. If fine tuning 

control is not adjusted correctly, the color may be removed from the picture. 

Supplementary Controls Located Under Front Panel Cover 

The small controls located under the front panel cover are provided for customer use, as 

required. ( These controls are practically independent of critical color and monochrome cir-

cuitry.) The more-frequently used supplementary controls are provided with knobs, while 

those used infrequently have knurled shaft ends. This provides instantaneous recognition of 

the primary and secondary supplementary controls. ( Fig. 2). 

It is advisable to adjust these " under- cover" controls while viewing a black/white trans-

mission, preferably a test pattern. This will reduce the possibility of error when analyzing 

picture defects. During the adjustment of these controls, color effects can be eliminated by 

turning the COLOR INTENSITY control fully counterclockwise. 

HORIZONTAL HOLD 

This control locks the picture horizontally. If the picture has a tendency to move across 

the screen horizontally or appears as a series of sloping lines or bars, this control should be 
adjusted. This adjustment is very broad and should be set to the center of the range in which 

the picture remains locked-in, or stationary. 

VERTICAL HOLD 

When the picture exhibits intermittent or constant vertical movement; when the picture ap-

pears to be rolling up or down, the VERTICAL HOLD control should be adjusted. The correct 

adjustment is in the center oi the lock- in range. 

VERTICAL SIZE AND VERTICAL LINEARITY 

When the size of the picture, from top to bottom, is too large or too small, adjust the 

VERTICAL SIZE control. Stretching or squeezing of the picture at the top or bottom can be 

eliminated by adjusting the VERTICAL LINEARITY control. It may be necessary to adjust 

the VERTICAL SIZE and VERTICAL LINEARITY controls simultaneously until a picture which 

is balanced in shape from top to bottom ( linear) fills the screen. If the picture should roll dur-

ing these adjustments, reset the VERTICAL HOLD control. 

FOCUS 

Adjust the FOCUS control for the clearest picture. 

Supplementary Controls Located At Rear of Receiver 

The supplementary controls located at the rear of the receiver fall into two classifications: 

those that can be adjusted easily without affecting the color balancing and picture tube set-up 

controls and those that require careful adjustment in conjunction with one another. The more 

critical controls are described in the section " Balancing the Background and G-2 Controls". 

These controls should be adjusted by a trained technician. ( These controls should be adjusted 

when viewing a black/white test pattern.) 

HORIZONTAL CENTERING CONTROL 

This control shifts the entire raster and the picture, from left to right, on the screen. Ad-

just this control to get a picture that is well-centered from left to right. 

VERTICAL CENTERING CONTROL 

This control shifts the entire raster and the picture, from top to bottom, on the screen. 

Adjust this control to get a picture that is well- centered from top to bottom. 

HORIZONTAL DRIVE CONTROL ( On models which have a drive control) 

This control affects the brightness and width of the picture. Adjust this control until white 

vertical bars appear on the screen; then back off control to the position where bars just dis-

appear. ( NOTE: Adjust HORIZONTAL DRIVE control before making horizontal size adjust-

ment.) 

HORIZONTAL SIZE CONTROL 

This control varies the width of the picture. Move the horizontal size control to the left 

until dark edges can be seen on each side of the picture. Then move control to the right until 

picture is slightly larger than the picture mask. 

AREA SELECTOR SWITCH 

The quality and stability of the picture is controlled by the area selector switch. Set this 

switch to the position in which the picture is the clearest and most stable. 

SERVICE NOTES 

CHANGING OF TUBES 

(Refer to TS-902 horizontal chassis top view and BP-902 vertical chassis top view for tube 
locations.) (See Figs. 11 & 14). 

The receiver should be turned off when changing tubes. Indiscriminate changing or inter-

changing of tubes should be avoided for the following reasons: 

1. A change of IF or RF tube, or crystal detector, can cause loss of sensitivity or poor pic-

ture quality. Check alignment and sensitivity after making such changes. 

2. A change of limiter or ratio detector tubes can cause distorted audio, buzz, or loss of 

audio sensitivity. Check alignment and sensitivity after changing these tubes. 

3. Changing the horizontal oscillator tube can result in poor noise rejection or cause the 
horizontal hold control to be out of range. This may necessitate re- adjustment of the hori-

zontal oscillator coil. 

FUSE REPLACEMENT 

B plus and initial surge fuse (special 7.5 ohm resistor R-73) 

This fuse is a plug-in type located on the top rear of the horizontal chassis, behind the 

vertical chassis. It is possible to replace this fuse by removing the back cover. Replace-

ment is facilitated, however, by removing the four bolts from the baseboard and shifting 

the receiver assembly toward the rear of the cabinet. 

Filament fuse ( 1 inch of # 26 copper wire) 

This fuse is located beneath the chassis in the area below the filament transformer. The 

chassis must be removed from the cabinet in order to replace the filament fuse. Replace with 

a 1 inch length of # 26 wire soldered between two lugs of the terminal strip; the connection is 

in series with the heavy green lead from the filament transformer. 

HORIZONTAL OSCILLATOR ADJUSTMENT 

The HORIZONTAL HOLD control should have a sync range of approximately 25 degrees 

rotation. If the control adjustment is overly critical: 

1. Increase the BRIGHTNESS and reduce the HORIZONTAL SIZE until the edges of the hori-

zontal blanking pulse ( grey vertical bars) are visible on either side of the raster. 

2. Shunt the HORIZONTAL OSCILLATOR coil L-43 to ground with a . 25 mf 400V, capacitor, 

and ground the control grid of the horizontal oscillator ( pin 4). I
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3. Adjust the HORIZONTAL HOLD control until the picture is in sync or slowly floating through 

sync. 

4. Remove the capacitor shunting L-43 to ground and adjust the HORIZONTAL OSCILLATOR 

coil until the picture is again in sync or floating through sync. 

5. Remove short from control grid ( pin 4) of horizontal oscillator. 

REMOVAL OF THE CHASSIS 

The chassis and the picture tube are mounted independently to a baseboard which is bolted 

into the cabinet. The chassis may be removed from the cabinet independently of the picture 

tube by removing four bolts. When removing only the chassis: disconnect the ground lead be-

tween the high voltage cage and the picture tube: disconnect the high voltage lead; disconnect 

antenna lead-in and unplug speaker plug; unplug the deflection yoke plug from chassis; dis-
connect yoke leads extending into the high voltage case; on models using a field neutralizing 

coil, unplug the field neutralizing coil plug. 

Both the picture tube and the chassis can be removed by removing the four bolts which hold 

the baseboard to the cabinet. This operation must include the removal of the antenna from the 

side of the cabinet, disconnecting the antenna lead-in, unplugging the speaker plug and remov-

ing the wire braid from the bezel. 

TONE CONTROL LINKAGE SETTING 

In the event it becomes necessary to replace the tone control linkage: 

1. Turn the tone control maximum counterclockwise. 

2. Place the linkage over the TONE and CONTRAST-VOLUME shafts in such a manner that 

the arms and link are above the shafts. 

3. Move the linkage assembly counterclockwise as far as possible. 

NOTE: After chassis has been replaced in the Cabinet, place the TONE control knob over the 

CONTRAST-VOLUME shaft so that the lettering on the knob is toward the top. 

REMOVAL AND REPLACEMENT OF COLOR PICTURE TUBE 

Replacement of the tri -color picture tube necessitates a complete purity and convergence 

alignment. 

To rempve the color picture tube: 

1. Disconnect the picture tube socket. ( Refer to Fig. 1). 

2. Remove the blue lateral corrector magnet. 

3. Remove the PM purity device. 

4. Withdraw the dynamic convergence coils from the neck of the tube by shifting the coil 

lever toward a vertical position. 

5. Remove the fibre picture tube mounting strap. 

6. Disconnect the plastic high voltage interlock. 

7. Loosen connecting rods between front and rear tube supports. 

8. Remove front picture tube retaining brackets. Carefully remove the picture tube out the 

front of the assembly. Use extreme care while pulling the neck of the picture tube through 

the dynamic convergence coil assembly and the yoke. 

9. Remove the magnetic shield from the flare of the picture tube. 

10. Remove plastic insulating sleeve from around picture tube; remove second anode con-

nector. 

To install color picture tube: 

1. Before installing tube in chassis mounts, clip second anode connector on metal flange of 

picture tube. Make this connection at a position approximately in line with pin # 12 of the pic-

ture tube. 

Z. Place plastic insulating sleeve around picture tube front. Sleeve fold- over should be po-

sitioned in line with pin #4 of the picture tube. 

3. Place magnetic shield on flare of the tube. 

4. Mount picture tube to chassis with pin #4 toward top. Replace the front tube- retaining 

brackets. Position tube so that plastic sleeve over picture tube face edge is flush against 

retaining brackets. 

5. Replace fibre picture tube strap; tighten connecting rods between front and rear tube 

supports; connect high voltage interlock. 

6. Replace the PM purity device. 

7. Replace the blue lateral corrector magnet so that it is directly below the blue gun and then 

replace tube socket. 

8. Move the dynamic convergence coils in close proximity to the tube neck by shifting the 

dynamic convergence coil lever toward the tuner side of chassis. 

9. Proceed with a complete purity and convergence alignment and background tracking set-up. 

CIRCUIT DESCRIPTION 

OPERATION OF THE COLOR RECEIVER 

The modern color television receiver is more or less based on the original system in which 

three separate picture tubes were used. In this three-tube system, each picture tube had a 

transparent color filter of red, green and blue, respectively. Each tube could be driven with a 
video signal and, in this case, would show the same scene but, with the picture colored entirely 

red, green or blue, depending upon which tube was lighted. By a system of color sensitive mir-

rors and glass screens, it was possible to bring the three pictures together at one focal point in 

such manner that the viewer would see the three superimposed pictures ( one over the other). If 

just the picture tube with the red filter were used, the result would be a good TV picture....but 

completely in red. The same would hold true for the blue and green tubes. 

By the foregoing method of using three different picture tubes with color filters, it is pos-
sible to produce a color television picture provided that a method is available of breaking the 

picture down at the transmitter so that the red parts of the scene are sent to just the red pic-

ture tube, the blue parts of the scene to just the blue picture tube, and the green parts of the 

picture to just the green picture tube. This can be accomplished by having three cameras at the 

transmitter viewing the same scene, but with one camera having a color filter so that it can " see" 

only the red parts of the picture, a second camera with a filter so that it can " see" only the blue 

parts of the picture and the third camera that can " see" only the green parts of the picture. 

If the signals from the individual cameras reach only the appropriate color picture tube, we 

have a method of taking the picture apart, color by color, at the transmitter and putting it back 

together correctly at the receiver. For any colors other than those of the color filters, a com-
bination of two or more of the screen colors could be used and mixed to form the desired color. 

The system described is possible to construct and was actually used at one time. However, 

the mechanical, optical and electrical problems involved make it impractical. For example, 
each picture tube would have to show a picture identical in height, width and linearity in order 

for them to superimpose perfectly. Experience with obtaining suitable linearity, etc., in just 

one receiver, gives an insight into the troubles encountered. 

©John F. Rider 

V
1
0
2
1
0
1
0
W
 



WU. STITT. 

FIGURE 3. BLOCK DIAGRAM 

013 

1161 Pal 

VOA 

16666 

161 Audio 

VIM 

166 Audlo 

VIO 

610 

•tl, Dot 

VII 

116V6 

Arr-o•• 

It AlITL1111131 

011 

1161 De< 

ODLO6 111111.63 

One solution to the problem is the three- electron gun picture tube which attempts to com-

bine the three separate picture tubes used previously into one glass envelope. In this manner, 

the same deflection yoke and sweep system may be used for all three picture beams, resulting 

in identical height, width and linearity. 

The tri -color picture tube is designed to give the equivalent action of the three separate 

tubes by dividing its screen into extremely small color dots and by lighting all screen dots of 

any one basic color by a particular electron gun of three used. In this way, the screen may 

be made completely red, blue, or green by controlling the beam currents of the individual 

guns. Likewise, color may be added to a picture by controlling the red gun by the signal 

from the red camera at the transmitter, the blue gun by the blue camera information, and the 

green gun by the green camera information. 

RECEIVING BLACK AND WHITE 

All screen dots of any one color are lighted by just one of the three electron guns and thus 

the light intensity of the three- screen color may be controlled by the beam currents of the in-

dividual guns. The beam currents of the three guns may be individually adjusted by grid bias 

voltages in oi-der to adjust the separate color intensities when there is no signal. If the red 

dots are made brighter than the blue and green dots, the entire screen will appear with a red 

tinge, etc. When the light intensity value of all the red, blue and green dots are equal...the 
entire screen will appear white to the viewer. This is due partly to the inability of the human 

eye to distinguish individual colors of equal light intensity values and also to the fact that the 
screen dots are so tiny that the individual color dots cannot be resolved. It is by this optical 

trick that the screen of the tri -color picture tube may be made to appear white to the observer 

and as long as the equal- intensity light-values of the red, blue and green dots are maintained 

(as determined by the gun grid bias and anode voltages)  the entire screen can be made 
brighter or dimmer and still appear as white or shadings of white. A standard black and white 

station transmission can now be used to modulate the three electron beams simultaneously and 

the screen will appear to follow the shadings of black and white necessary to reproduce the 

picture. Compatibility is thus maintained between black and white and color receivers. 

The circuitry of the color receiver used to carry the black/white ( brightness) signal from 
the second detector to the picture tube, is very similar to the standard video system used in 

conventional receivers. This system consists of the first and second video amplifiers, through 

the brightness amplifier and on to the cathodes of the three electron guns, so that the beam 

currents of all three are increased and decreased by the brightness ( Y) signal. 

ADDING THE COMPLETE COLOR SIGNAL 

In the formation of an actual color telecast, three cameras are used for pick-up at the 

station. One camera is for the red parts of the picture, a second for the blue parts and the 

third for the green picture information. The outputs of these three cameras are re-combined 

in the correct proportions to produce a video signal practically identical to that of a conven-

tional black and white camera. This video signal is treansmitted as the " Y" signal and contains 
all the brightness information necessary to reproduce a picture in black and white. It corres-

ponds closely to a standard black/white signal in bandwidth, etc., and may be reproduced on a 

standard black/white receiver. The " Y" signal will also produce a good definition black and 

white picture through the " Y" channel of a color receiver. In a sense, a color receiver repro-

duces a good definition black/white picture through the " Y" channel and then correctly colors 

this picture by information sent over a separate subcarrier and through the "chroma" channel. 
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The entire signal, brightness " Y" and color " chroma" is passed through the receiver 

from the antenna to the second video amplifier. The output of the second video amplifier di-

vides into two paths, the brightness channel for the video signal and the chroma channel for 

the color signal. The brightness signal continues on through the brightness amplifier and to 
the cathodes of the tri -color picture tube to produce a good detail monochrome picture. The 

color information continues on through the bandpass' amplifier, bandpass cathode follower and 

to the demodulators. The demodulators recover the original color signals and pass them on 

to the grids of the tri -color picture tube guns by way of the R-Y ( red), B-Y ( blue), and G-Y 

(green) amplifiers. 

The color  information from the three cameras at the transmitter is sent over a separate 

subcarrier of 3.58 megacycles, using a two-phase modulation, suppressed-carrier system. 

(NOTE: In the suppressed carrier system, the actual 3.58 megacycle carrier is not trans-

mitted only the upper and lower sidebands, which contain the actual picture color infor-

mation, reach the receiver. However, for ease of understanding and for all practical pur-

poses, you may assume that a conventional carrier signal and its sidebands is being received. 

The color subcarrier is modulated in amplitude ( same as standard black and white video) as 

well as in phase ( phase may be considered as the amount of lead or lag of one signal as com-

pared to a fixed reference signal standard). The phase of the subcarrier determines the 

particular color ( hue) that is to be reproduced at any particular instant of a horizontal scan-

ning line. The amplitude of the subcarrier determines the strength of this hue in comparison 

to the black and white signal ( brightness) and thus determines its shade or tint ( saturation). 
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THE PHASE ANGLE OF THE SUBCARRIER DETERMINES THE COLOR (HUE) 

Two demodulators are used in the receiver to recover the color information brought in 
by the color subcarrier. Each demodulator can detect a change in the phase of the subcarrier 

since they are supplied with a signal standard by the local 3.58 megacycle color oscillator 

(the oscillator signal also effectively re-inserts the 3.58 megacycle subcarrier). A change 

in phase of the subcarrier can produce a most important action through the demodulators.. 

it can change the polarity of the output voltage. Dependin'g on the phase angle of the transmitted 

subcarrier, a positive or negative voltage may be developed at the output of either of the de-

modulators. 

Since the polarity of the output voltage of a demodulator is dependent on the phase of the sub-

carrier in comparison to the phase of the local oscillator signal supplied this particular demod-

ulator, it should be apparent that the demodulators can be designed to produce different polarity 

outputs from the same subcarrier merely by shifting the phase of the oscillator signal fed to one 

of the demodulators. This is accomplished by inserting a phase shifting network between the 

local oscillator and the B-Y demodulator ( the network shifts the phase of the local oscillator fed 

to the B-Y demodulator by 90 degrees, in respect to the oscillator signal to the R-Y demodula-

tor). In this manner, it is possible to obtain four different polarity output voltages from the two 

demodulators as the same subcarrier signal is shifted through 360 degrees. The demodulator 

output voltages may be: both positive, both negative, or one positive and one negative-- or one 

negative and the other positive. 
The output voltages of the two demodulators ( R-Y &z B-Y) are amplified through their re-

spective amplifiers (R-Y and B-Y) and used to drive the control grids of the red and blue pic-

ture tube guns, respectively. If we put a positive voltage on the control grid of the blue gun, 

the blue phosphor dots over the entire picture screen will be more brightly lighted. If we put 

a negative voltage on the control grid of the green gun, the green phosphor dots over the en-

tire picture screen will be dimmed. Thus we have the first fundamental action required to 

produce a particular color on the screen, since it is possible to transmit a subcarrier phase 

angle which will produce a positive voltage on the red electron gun lighting the red dots more 

brightly; at the same time producing a negative voltage on the blue electron gun reducing the 

brightness of the blue dots. The second requirement is to get a third negative voltage on the 

green gun in order to reduce the brightness of the green dots. This is accomplished by feed-

ing some of the positive voltage of the red system and some of the negative voltage from the 

blue system to a third amplifier ( G-Y). The two voltages subtract from each other across 

the G-Y resistor input system and only the remainder of the larger of the two signals will op-

erate the tube. In this particular case, the red positive signal is the larger and the remainder 

is amplified and inverted through the G-Y amplifier so that a negative voltage is supplied to the 

control grid of the green electron gun. ( NOTE: In the case of a phase angle producing posi-

tive or negative voltage outputs at both demodulators....the G-Y amplifier would add volt-

ages. 

The preceding paragraphs explained how positive and negative voltages are produced by 

two separate demodulators operating on a single subcarrier and how the control grids of the 

three electron guns receive the correct polarities to increase or decrease the brightness of 

the colors. We must now take into consideration the fact that a video signal is being fed to 

the picture tube cathodes simultaneously with the color signals arriving at the control grids. 

It should be obvious that the signals at the control grids can either add to or subtract from 

the video brightness signals at the cathodes, resulting in an increase of brightness of a par-

ticular color or no change at all due to cancellation. Using the red signal as an example of 

this, as before, we find that the R-Y demodulator and amplifier will feed a positive voltage to 

the red CRT control grid and the B-Y demodulator and amplifier feeds a negative voltage to the 

blue CRT control grid. The negative B-Y signal feeds into the control grid of the blue gun and 

cancels the brightness signal ( negative) at the cathode of the blue gun, resulting in no change 

in the blue beam current. The positive R-Y signal feeds into the grid of the red gun and adds 

to the negative brightness signal at the cathode of the red gun. Thus, the red electron gun in-

creases its emission and colors the area red. 

The green electron gun is fed by the signal from the G-Y amplifier and since the G-Y am-

plifier is receiving a signal from the output of both the R-Y and B-Y amplifiers, it will either 

add or subtract these signals. In this case, there is a positive signal at the output of the R-Y 

amplifier and a negative signal at the output of the B-Y amplifier, the G-Y amplifier finds the 

difference, inverts it, and feeds it to the green gun in the correct polarity to cancel the bright-

ness signal at the cathode of the green gun. Thus, we find that the green gun as well as the 

blue gun do not change conduction, leaving only the red gun emitting heavily and coloring the 

area red. 

Blue and green signals are formed in the same manner, the only difference being in the 

phase angle of the 3.58 Mc color subcarrier which, in turn, produces voltages in the demod-

ulators of such polarities that the two unwanted color guns do not change conduction. For ex-

ample, when transmitting blue, the phase angle of the subcarrier is such that the red electron 

gun receives a negative signal at the control grid, cancelling the negative brightness signal at 

the red cathode. The blue electron gun receives a positive signal at the control grid adding  to 

the negative brightness signal at the blue gun cathode. The red and blue signals are fed to the 

green (G-Y) amplifier and result in a negative output to the green control grid cancelling the 

negative brightness signal of the cathode. Thus, we find that the red and green guns remain 

at the same brightness level as when no signal was applied and that the blue gun conducts 

heavily...coloring the particular area being scanned blue. 

A similar action occurs for any green areas, with the exception that the polarities are such 

that the red and blue signals cancel their portion of the brightness signal, while the green sig-

nal adds to the brightness signal giving a green area. 

It should be apparent that the phase angle of the color subcarrier determines the polarity 

output of the demodulators and thus, which signals will add and which will cancel creating 

the particular color required., As the phase angle of the color subcarrier is shifted, from 

0 to 360 degrees, the color of the screen will not only change through the three basic colors 

of red, blue and green, but also through the entire color spectrum capable of being repro-

duced by the combinations of these three colors. 

Now, let us suppose that the phase of the subcarrier is such that a red area is being pro-

duced on the screen and that the voltage of just the color signal alone is reduced. The result 

is that there is more brightness signal than red color signal and the red takes on a faded tint. 

In other words, when the amplitude of the color subcarrier is changed in respect to the 

brightness signal, the shade or tint of the particular color reproduced will change. The 

change of shade, or tint, of a color is called its saturation. Thus, we find that the amplitude 

of the color subcarrier in respect to the brightness signal determines the particular shade 
(saturation) of the basic color and that the phase angle of the subcarrier determines the par-

ticular color desired ( hue). 
In order for the demodulators to be able to detect a change in the phase of the color sub-

carrier, they must compare the subcarrier against a standard. This standard is the local 

3.58 Mc color oscillator in the receiver. However, the local oscillator must have the same 

phase and frequency as that of the 3.58 Mc oscillator of the transmitter ( before the phase of 

the transmitter subcarrier oscillator is changed by phase shifting). To accomplish this, a 

color synchronizing signal is sent at the trailing edge of the horizontal synchronizing pulse 

which is approximately nine cycles of 3.58 megacycles. This signal is called the "burst" 

signal and its purpose is to pull the receiver's local 3.58 Mc oscillator into the correct 

phase and frequency. During the horizontal line scanning, the local oscillator maintains its 

phase and frequency due to the action of the AFC control system. Oscillator stability is 

achieved by crystal control. Because the oscillator is held to a rigid phase relationship 

with the burst, a change in the phase of the color subcarrier will result in a change in am-

plitude or polarity of the demodulator output voltage. 

THE BANDPASS AMPLIFIER AND COLOR BURST BOOST SYSTEM 

The bandpass amplifier is the first tube stage of the color channel. It receives the color 

signal from the plate of the second video amplifier through a potentiometer mechanically 

ganged with the contrast control ( cathode of the brightness amplifier). In this manner, the 

amplitude of the color signal through the chroma channel is tracked with the amplitude of 

the video signal through the brightness channel. An independent gain control potentiometer, 

located in the cathode of the bandpass amplifier, regulates the strength of the color signal 

only. This control is located on the front panel and is labeled " color intensity". 

The synchronizing burst signal also travels through bandpass amplifier, to reach 

the automatic frequency control (AFC)system of the local 3.58 megacycle oscillator. 

To insure constant burst signal to the AFC system, at all settings of the color intensity con-

trol; the gain of the bandpass amplifier is automatically increased to maximum during the burst 

signal by injection of a positive pulse of voltage ( burst boost pulse) at its control grid. This 

positive pulse is generated at the cathode of the damper tube during the retrace time of the hor-

izontal sweep system and, therefore, arrives at the grid of the bandpass amplifier at approxi-

mately the time of the burst signal. ( NOTE: The burst pulse is transmitted immediately follow-

ing the horizontal sync pulse: the sync pulse coincides with the retrace of the horizontal system, 

therefore, the burst and boost pulses should arrive at the grid of the amplifier almost simul-

taneously. 

©John F. Rider 
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The burst boost pulse, if of constant amplitude, would always increase the gain of the band-

pass amplifier during the burst signal. However, the total amplification factor of the stage 

would still be dependent on the setting of the color intensity control plus the boost voltage and 

the burst signal would change amplitude as the setting of this control were changed. Since it is 

desirable to maintain the burst signal at a constant level for best AFC action in the following 

circuits, a clamping diode ( 1N60 crystal) is provided from the boost pulse input to the "hot" end 

of the color intensity control which varies the amplitude of the boost pulse. The clamping ac-

tion of the diode is regulated by the voltage produced across the intensity control and thus the 

amplitude of the boost pulse is regulated by the intensity control setting. In this manner, the 

amplitude of the boost pulse is always such that the burst signal is amplified by the same 

amount (maximum gain). The constant amplitude of the burst signal, provided by this circuit, 

gives superior AFC control action of the 3.58 Mc crystal oscillator. 

Inspection of the bandpass stage will show that a type 12BY7 sharp cut-off pentode type 

tube is used. However, a sharp cut-off type tube does not readily lend itself to gain-controlled 

circuits due to the fact that, as the bias is increased on the control grid, the tube begins act-

ing as a clipper and the gain of the stage is not appreciably changed. A unique action is 

achieved in the bandpass amplifier, between the high gain of the sharp cut-off pentode and the 

variable gain characteristic of the remote cut-off pentode, by the use of a larger-than-normal 

value of screen dropping resistor ( approximately 22K ohms). The screen voltage of the tube 

varies with the setting of the cathode bias potentiometer since the total tube current is changed 

in accordance with the bias. For example, as the bias is increased, the total tube current is 

decreased and the I x R drop, occurring across the screen resistor, is decreased resulting in 

a higher screen potential. As the screen voltage is increased, the tube becomes harder to 

cut-off due to the fact that the cut-off voltage and gain of the tube are quite dependent on the 

screen voltage. Thus, we find that the tube begins to act similar to a remote cut-off type of 
tube; also that the gain is changed, due to the characteristic curve of the tube changing with 

the screen voltage. 
OPERATION OF THE CLAMP CIRCUIT (BURST BOOST) 

Inspection of the schematic diagram shows that a positive pulse ( boost signal) is coupled 
from the damper tube's cathode through a network ( R-150, C-140, C-141 and C-142). The sig-

nal is fed to the junction of the grid resistors R-101 and R-102 and is developed across re-

sistor R-102 ( 10K ohms). The resistor R-101 ( 3300 ohms) and peaking coil L-42 apply the 
voltage to the control grid. The purpose of the 1 megohm resistor returned to B++ is to coun-
teract any negative voltage developed by the diode's conduction. 

The clamping crystal CR-5 connects from the boost signal input point to the "hot" end of 

the color intensity control. Resistor R-103 is a conventional cathode biasing resistor, as are 
the cathode bypass capacitors C-105 and C-66C. Capacitor C-66C ( 100 mfd electrolytic) pro-
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vides sufficient bypass action to prevent degeneration, with resultant loss of gain, at low fre-

quency signals. Due to the inefficient bypass action of an electrolytic capacitor on higher fre-

quency components, a second paper capacitor (. 01 mfd - C-105) parallels the electrolytic. 

The crystal CR-5 is connected in the circuit in such manner that a positive pulse voltage 

at the junction of the grid resistors R-101 and R-102 will cause the crystal to conduct. Con-

sidering a case in which the viewer might prefer strong color intensity signals and in which 

the color intensity control is set to minimum resistance ( maximum stage gain), the cathode of 
CR-5 is at or near chassis ground potential. In this case, the forward resistance of the crystal 

is effectively shunted across the boost signal input R-102. CR-5 acts as a low resistance path 

to ground for any positive pulses appearing at this point. Thus, the boost pulse is removed or 

reduced, since the burst signal is receiving maximum gain and does not require a boost. 

Considering the opposite case, in which the viewer might prefer weak color intensity sig-

nals, the gain of the bandpass amplifier would be decreased by increasing the resistance of the 

color intensity control ( increased tube bias). Since it is desired to maintain the gain of the 

bandpass amplifier constant for the burst signal, the boost pulse now is allowed to appear at 
the tube input. When the resistance of the cathode potentiometer is increased ( as the color 

intensity control is adjusted) the tube current flowing through this resistance will produce a 

voltage which will be positive at the cathode end, negative at the ground end. This voltage 

must be overcome by the boost signal before the crystal diode will conduct; therefore, a posi-

tive boost pulse will be aiding the signal at the control grid which will give maximum gain to 
the burst signal. The amplitude of this pulse will nearly equal the DC voltage across the 
cathode resistor. 

THE 3.58 MC COLOR OSCILLATOR SYSTEM 

The path of the synchronizing burst signal, the AFC voltage and local 3.58 Mc oscillator 
signal is as follows: 

From the plate of the second video amplifier to: 

1. The burst amplifier 

Z. The color AFC phase detector 

3. The reactance tube 

4. The 3.58 Mc crystal oscillator 

5. The oscillator buffer stage ( output). 

The burst amplifier receives the entire color signal, at its control grid, from the bandpass 

amplifier's output link coupling system. Since the screen of the burst amplifier has no B+ volt-

age other than that fed from a winding on the horizontal output transformer, the tube is without 

screen voltage except during retrace of the horizontal sweep circuit. In this manner, the band-

pass amplifier is allowed to operate only during horizontal retrace, which corresponds to the 

time of the burst transmission. In other words, the burst amplifier tube is gated to operate 
only during the color burst. 

FIGURE 4. GATED BURST AMPLIFIER VOL 7: A 7- GATE WiN.0/1V6 — N. TRANS'. 

V
1
0
1
1
0
1
0
W
 

©John F. Rider CHASSIS BP-902-01, TS-902A-03 



CHASSIS BP-902-01, TS-902A-03 

The output of the burst amplifier is transformer coupled to the color AFC phase detector and, 

due to the keying of this stage as explained, allows only the burst to enter the phase detector. A 

second input to the phase detector is through transformer coupling from the output of the buffer 

amplifier, which in turn, is driven by the local 3.58 Mc color oscillator. 

The phase detector compares the phase and frequency of the incoming burst signal, from the 

burst amplifier, with that of the local color oscillator. Any difference in phase or frequency 

results in a DC output from the center tap of the load resistors and is applied to the control grid 

of the reactance tube. 
The reactance tube's plate current then, is under the direct control of the phase detector. 

Any change in the current of this stage presents varying amounts of capacitance ( produced elec-

tronically by the reactance tube) to the crystal controlled oscillator and restores the phase and 

frequency of the oscillator. 
THE BURST AMPLIFIER 

The burst amplifier performs a similar function in the color system as the sync separator 

performs in the sync section of the conventional black and white receiver...it separates the 

color synchronizing burst signal ( from the black and white sync as well as from the coloring 

information). Stated in a different manner, the burst amplifier tube allows only the color 

sync burst to reach the phase detector for frequency control action. 

The burst amplifier is inoperative during the scanning of horizontal picture lines due to 

the fact that it is not supplied with screen voltage. The tube is made operative during the 

burst signal by a positive pulse of voltage fed to the screen from an independent gate winding 

located on the horizontal output transformer. The transformer and gate winding produces 

sizeable voltages only during the time of horizontal retrace -- during which time the burst 

amplifier is allowed to conduct. 

The burst signal is transmitted during the blanking pedestal immediately following the 

horizontal sync pulse. In a receiver which is operating properly, retrace of the horizontal 

sweep system is initiated in close coincidence with the transmitted horizontal sync pulse. 

Therefore, the time of the horizontal retrace, in the receiver, occurs very close to that of 

the burst signal. The burst tube is keyed by the pulse fed to its screen during retrace and 

since the sync burst signal arrives at the grid at approximately the same time, the burst 

signal only is amplified and passed on to the following stages ( see " Gated Burst Ampndraw-

ing).(Fig. 14) 

As stated, the burst signal is transmitted after the sync pulse and it is apparent that the 

keying pulse fed to the burst amplifier screen will slightly lead the burst signal at the grid 

...in which case a portion of the last few burst cycles would be lost. To shift the time of 

the keying pulse so that it more closely coincides with the burst signal, a network ( 10K ohm 

resistor, 3300 ohm resistor and 270 mmf capacitor) is utilized to shape and delay the key-

ing pulse. 

The grid input system of the burst amplifier consists of a parallel resonant tank to grounr?. 

When tuned to 3.58 Mc, the tank will develop maximum burst voltage to the burst amplifier. 

Inspection of the circuit shows that the tank is adjustable capacitively as well as induct ly 

and that the capacitor is the color shading control located on the front panel of the rec.- ver. 

It has been established that the voltage reaching the burst amplifier is that produ ,ed 
across the resonant tank in the grid circuit, and that this voltage represents the burst signal. 

When the tank is tuned to approximately 3.58 Mc, the signal produced by the tank will have 

the same phase as that of the incoming burst signal. On the other hand, if the tank circuit 

is above or below resonance ( detuned), as determined by the color shading capacitor...the 

burst signal developed across the tank will lead or lag the actual burst signal. Since the 

local color oscillator is synchronized with the burst signal appearing across the burst am-

plifier grid tank, the local color oscillator will shift its phase to follow that of the tuned 

tank. 

The color oscillator is being used as the standard against which the color subcarrier 

phase and frequency are being compared. When the phase of the subcarrier changes, the 

new phase angle represents a specific hue. Therefore, shifting the phase of the local os-
cillator, by means of the color shading capacitor, is equivalent to shifting all hues by the 

amount of the oscillator phase shift. This is the method used: to obtain correct, or de-

sired tints and shades of the picture hues; to compensate for phase shift occurring through 

the chroma channel. 

THE COLOR AFC TUBE ( Phase Detector) 

The purpose of the phase detector is to compare the phase and frequency of the local 

3.58 Mc color oscillator against the 3.58 Mc color burst sent from the transmitter. Should 

a difference in phase or frequency exist between the burst and color oscillator signals, the 

phase detector ( color AFC) will supply a DC voltage to the reactance tube which will pull the 

color oscillator into the desired phase and frequency with the burst signal. The polarity of 

this corrective voltage is dependent upon whether the color oscillator is running faster or 

slower ( leading or lagging) than the reference burst signal; the amplitude of the DC voltage 

depends upon the degree of lead or lag. When both the burst signal, from the station, and the 

local color oscillator signal are matched in phase and frequency, the phase detector has zero 

output and no correction takes place. 

The color AFC diodes ( phase detector) may be considered as two conventional second de-

tectors connected in such manner that one of the detectors will put out a positive rectified volt-

age while the other detector puts out a negative rectified voltage. Diode V- 24A produces a 

positive rectified voltage at its cathode ( junction of the . 0015 rnfd capacitor and 1 meg resistor). 

Diode V- 24B produces a negative rectified voltage at its plate ( junction of the . 0015 mfd ca-

pacitor and 1 rnegohm resistor). The local color oscillator signal is fed to the phase detector 

at all times by the tap on coil L-210. The signal is fed equally to both diodes and both diodes 

will produce the same amount of rectified DC voltage across their load resistors, positive at 

top end of R-232 and negative at the bottom end of R-234 ( see schematic). Maximum positive 

voltage will be found at the top end of R-232 and maximum negative voltage will be found at the 

bottom end of R-234....at some point between these maximum voltage values, a zero point 

exists. The movable rotor arm of the 250K ohm AFC balance potentiometer can locate this 

zero point. It should now be clear that when the oscillator signal only, is incoming to the phase 

detector, a zero DC voltage will be produced at the output. 

As stated, the oscillator signal is injected into the phase detector at all times from coil 

L-210 and by itself produces a zero output voltage. During color reception, the burst signal 

is also injected into the phase detector; injection is from the tuned transformer T-203. The 

simultaneous injection of two AC signals into the phase detector create resultant voltages 

(added vcctorially) which affect the two diodes differently. Considering the case when the 

phase of the burst and oscillator signals are of the required phase, the resultant of the burst 
and oscillator signal voltages to both diodes V-24A & B are equal and zero output results. 

If the phase of the oscillator signal, as compared to the burst signal, is not that required, 

the resultant voltage to diode V- 24A would increase while the resultant voltage to diode V- 24B 

would decrease. This would produce increased positive voltage at the cathode of V-24A, as 

compared to decreased negative voltage at the plate of V-24B, and result in a positive DC 

output from the detector. This condition results when the phase of the oscillator signal leads 

the phase of the burst signal. On the other hand, when the phase of the oscillator signal lags 

the phase of the burst signal, the resultant voltage to diode V-24B would increase and the 

resultant voltage to diode V-24A would decrease. This results in increased negative voltage at 

the plate of V-24B and decreased positive voltage at the cathode of V-24A. The phase detec-

tor would now have a negative DC output voltage. 

SUMMARY: When both the phase of the oscillator and burst signals are that required by the 

circuitry, a zero DC output voltage is produced by the phase detector. When 

the phase of the oscillator signal leads the burst signal, V-24A conducts more 

heavily and diode V- 24B conducts less heavily, producing a positive output DC 

voltage. When the phase of the oscillator signal lags the burst signal, diode 

V- 24B conducts more heavily and diode V-24A conducts less heavily, produc-

ing a negative DC output voltage. This DC output voltage is supplied to the con-

trol grid of the reactance tube causing a capacitor tuning action to result which, 

in turn, pulls the oscillator into correct phase and frequency. 

THE REACTANCE TUBE 

The purpose of the reactance tube is to control the phase and frequency of the local 3.58 

Mc color oscillator as dictated by the DC voltage produced by the phase detector ( a DC volt-

age is produced in the phase detector when the phase of the local 3.58 Mc oscillator is not 
correct). 
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The reactance tube is connected across the crystal circuit of the oscillator and operates 

as an electronic capacito; tuning the resonant crystal circuit to the correct frequency. 

The oscillator signal voltage is fed, in reverse manner, to the plate of the reactance 

tube through the 100 mmf capacitor ( C-236) and arrives at the grid of the reactance tube 
through the internal plate to grid tube capacity ( in some chassis a 2 mmf capacitor is con-

nected externally from plate to grid of the tube). The oscillator signal voltage arriving at the 

grid of the reactance tube leads the oscillator signal applied at the plate, due to the capacitor 
action. This leading voltage, at the tube's grid, produces a leading plate current through the 

reactance tube which makes the entire reactance tube circuit appear as a capacitor to the 

crystal oscillator. If the reactance tube's plate current and output signal are increased by a 

positive voltage on the control grid, the tube acts as a larger value capacitor and tunes the 

crystal to a lower frequency. If the reactance tube's plate current and output signal are de-
creased by a less positive ( negative) voltage at its control grid, the tube acts as a smaller value 

capacity and tunes the crystal to a higher frequency. It should be clear that the apparent ca-

pacity presented to the crystal circuit is determined by the reactance tube's output signal and 

that this AC signal can be controlled by the voltage applied to the reactance tube's grid. A 

method is now available for controlling the frequency of the crystal oscillator by a DC volt-

age ( as applied to the control grid of the reactance tube). The phase detector produces a DC 

output voltage when the phase and/or frequency of the local oscillator is not exactly that of the 
burst synchronizing signal sent from the transmitter. Therefore, a method of complete auto-

matic frequency control of the local 3.58 Mc oscillator is available. 
The plate current and output signal of the reactance tube determines the apparent value of 

capacity that is tuning the crystal to resonance. Therefore, if the reactance tube plate cur-

rent is cut off by sufficient grid bias, it produces no capacity effect. It is easy to see that if 

minimum capacity of the tube ( as produced by minimum plate current) does not tune the oscil-

lator to the correct frequency before the reactance tube is completely cut off, the reactance 
tube will lose control of the oscillator. To insure sufficient range of the reactance tube's ca-

pacitor action, a tunable inductor ( L-215) is incorporated in the plate circuit. This makes it 
possible to tune the crystal to resonance and still have the reactance tube operate over its 

most desirable range of voltages and currents. 

THE 3.58 MC OSCILLATOR 

The 3.58 Mc local color oscillator is basically a tuned plate- tuned grid type of circuit using 

shunt fed plate tank. 

The oscillator is stabilized by a crystal in the grid circuit which replaces the usual L-C 

tuned tank. The crystal acts as a high "Q" tuned circuit and will operate within a few hundred 

cycles of the correct frequency, or not at all. The circuit is therefore operating at approxi-

mately the correct frequency. 

The output of the oscillator increases as the plate L-C tank is tuned toward resonance. How-

ever, the circuit will continue to oscillate only when the tank is tuned on the high frequency 

side of the resonant point ( the high frequency side is with the iron core out of the coil and mov-

ing into the coil) due to the phase of the feedback voltage required from the plate to grid through 

the tube's internal capacity. Since the circuit will not operate on the low side of resonance, it 

can be seen that as the tuning of the plate tank approaches resonance, the oscillator can become 

unstable, intermittent, or stop oscillating entirely; therefore, the correct point of the oscilla-

tor plate tank setting is always below the point of maximum output voltage ( resonance) and on 

the high frequency side of the resonant point. 

When operating, the oscillator is controlled by grid leak bias produced by capacitor C-237 

(57 mmf) and R-246 ( 150K ohms) in the grid circuit. This negative voltage may be measured 

by a VTVM, as in any oscillator, and will give a good indication of the performance of the cir-

cuit. 

The crystal CR-7, in the grid circuit, replaces the usual L-C tank; however, in action, it 
is similar to a parallel tuned circuit operating with a very high "Q", The crystal ( in conjunction 

with the extraneous circuit capacities) will determine the frequency at which the oscillator will 

operate. 

The 100 mmf capacitor ( C-236) couples the oscillator voltage to the reactance tube V-28A 

which, in turn, acts as a variable electronic capacitor across the crystal, tuning it to the cor-

rect phase and frequency as dictated by the DC voltage produced in the color AFC circuit. The 
100 mmf capacitor acts as a coupling from the reactance tube back to the crystal as well as from 

the crystal to the reactance tube. 

The parallel tuned plate tank, consisting of L-216 and C-242 ( 180 mmf capacitor) is DC iso-

lated from, and "RF" coupled to, the plate of the oscillator by capacitor C-241 (. 01 mfd). 

The plate receives DC voltage through the 150K ohm resistor R-249. Since the plate current 

for the oscillator does not flow through the plate L-C tank, it is called a shunt fed oscillator. 

A tap on the plate tank coil feeds the oscillator signal to the buffer amplifier which acts as 

an output amplifier and isolation stage for the oscillator. The tap on the tank matches the im-

pedance of the tank to the grid input impedance of the buffer stage for maximum power transfer. 

THE BUFFER AMPLIFIER 
The output of the local oscillator is coupled to the buffer amplifier by means of an impedance 

matching tap on the tuned plate tank of the oscillator. The buffer amplifier increases the oscil-

lator signal and acts as an isolation stage between the oscillator and the demodulators, thus, 

keeping changes of voltages from affecting the oscillator stability. The output of the buffer am-

plifier is from the plate through a system of tuned coils. One tuned coil ( L-210) feeds the signal 

to the R-Y demodulator in phase with the oscillator signal. The opposite coil ( L-209) feeds the 

oscillator signal to the B-Y demodulator at a phase shift of 90 degrees. The output of the buf-

fer amplifier is fed to the first tuned coil by the . 01 mfd coupling capacitor. Coil L-210, in 

parallel with capacitors C - 212 ( 180) and C-213 (. 002) as well as other extraneous circuit ca-

pacities, constitute a parallel resonant tank. Therefore, tuning coil L-210 will result in max-
imum voltage developed across this circuit and maximum voltage fed to the R-Y demodulator. 

A portion of this voltage is tapped off by the divider circuit composed of C-212 ( 180 mmf) and 

C-213 (. 002). The voltage developed across C-213 is fed to the following circuit consisting of 

C-211 ( 220), L-209 and C-214 (. 01). C-214 is an RF bypass across the blue background con-

trol. C-211 and L-209 constitute a series resonant circuit and will develop maximum current 

through the series path when tuned to resonance. Thus, maximum voltage will be developed 

across coil L-209 and fed to the B-Y demodulator when properly tuned. However, since the 
voltage across the inductive portion of a series resonant circuit will lead the current by 90 

degrees, the voltage fed to the B-Y demodulator will be 90 degrees out of phase with that fed 

to the R-Y demodulator. The purpose of these out- of- phase voltages, to the demodulators, 

is explained in the demodulator section. The oscillator signal into the demodulators is de-

tected in the same fashion as by any peak detector and a DC voltage is developed across the 

load resistors proportional to peak of the oscillator signal. ( This assumes absolutely no 

other incoming signal.) 

On first thought, it would seem that the phasing of this circuit would be quite critical and 

require complicated and expensive equipment to tune the buffer tank coils for the correct volt-

age phases. However, an operational characteristic of the circuit makes the job quite easy. 

This characteristic is that, when the phase shifting coil L-209 is tuned to resonance, it will 
place maximum load on the parallel tuned tank ( L-210). In other words, the voltage developed 

by coil L-210 will drop below its normal value as the series tank L-209 is tuned to resonance. 

Thus, we have the effect of the voltage fed to the R-Y demodulators dropping as the voltage to 

the B-Y demodulator is being increased. The voltage being referred to, is the rectified volt-

age developed at the junction of the 33 mmf capacitor and the 10K ohm load resistor of the ae-
modulators. This voltage can be measured by use of a VTVM connected from this junction to 

ground (the hot lead of the meter connects to the junction and the ground lead of the meter con-

nects to chassis). 

The method of tuning the phase shifting coils in the output of tlie buffer amplifier is then to 

connect the meter to the load side of the R-Y demodulator and tune the first coil ( L-210) for max-
imum voltage reading. Next, tune the phase shifting coil ( L-209) for maximum voltage to the 

B-Y demodulator...this will result in reduced voltage to the R-Y demodulator. Retune coil 

L-210 for maximum voltage to the R-Y demodulator. Retune coil L-209 for maximum voltage 

to the B-Y demodulator and minimum voltage to the R-Y demodulator. It is necessary to work 
between the two coils until minimum interaction is obtained. The procedure is nothing more 

than tuning both tank coils to resonance and when this is accomplished, the phase shift will 

automatically be correct...provided there are no component part failures in the system. 

THE DEMODULATORS 

The function of the demodulators in the receiver's color section is similar to that of the sec-

ond detector in a standard TV or radio receiver; they demodulate the color subcarrier. The de-

modulators continuously test the phase and amplitude of the incoming color subcarrier during 

horizontal picture scanning and produce an output voltage when the phase or amplitude changes. 

The reference phase during scanning is that of the local 3.58 Mc oscillator. 
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Two separate demodulators are required in the receiver to demodulate the color subcarrier 

signal completely. Although both demodulators operate on the same subcarrier signal, each is 

capable of extracting different signal information. This will be explained in the later paragraphs. 

One of the demodulators is labeled the R-Y demodulator and consists of the diodes V-25A and 

B ( see the schematic diagram). The other demodulator ( B-Y) consists of the diodes V-26A and B. 
Considering the diode sections of tube V-25 only ( the R-Y demodulator), we may regard the diode 

sections A and B as two conventional second detectors connected in such manner that one of the 

diode detectors (A) will produce a positive rectified output voltage at its cathode while the other 

detector ( B) will produce a negative rectified output voltage at its plate. These voltages will be 

produced across the load resistors R-241 and R-265 ( 10K ohms) respectively. 

The local color oscillator signal is fed to the demodulators ( pins 7 and 5) continuously from 

the output of the buffer amplifier. Since the oscillator signal voltage is fed to both diodes 

equally (pins 7 and 5 are tied together), both diodes will produce the same value of rectified DC 

voltage ( opposite polarity) across their load resistors. The load resistor voltage will be max-

imum positive at the top end of R-241 and maximum negative at the bottom end of R-265. The 
center tap of R-241 and R-265 will be at a zero voltage point since it is at the mid-point of pos-

itive and negative voltages. It should now be clear that when the oscillator signal only is in-

coming to the demodulator. zero output voltage is produced and no signal reaches the R-Y amp-
lifier. An identical action occurs in the B-Y demodulator with the oscillator signal only. As 

stated, the oscillator signal is injected into the R-Y and B-Y demodulators continuously from 

the output of the buffer amplifier. During color reception, the color subcarrier is also in-

jected into the demodulators from transformer T-202. The simultaneous injection of two al-
ternating current signals into a demodulator produce resultant voltages that are of quite a dif-
ferent value than either of the injected signals alone. The phase angle between the two in-

jected signals determines the final resultant voltage value that will be applied to each diode (A 

and B) of any one demodulator. For example, if the phase of the subcarrier signal lags the os-

cillator signal at the R-Y demodulator, a larger resultant voltage is applied to diode V-25A and 

a smaller resultant voltage is applied to diode V-25B. Increased conduction current through 

diode V-25A produces a greater positive voltage at the junction of resistor R-241 and capa-
citor C-207, in respect to ground. Decreased conduction current through diode V-25B pro-

duces a decreased negative voltage at the junction of resistor R-265 and capacitor C-208, in 

respect to ground. The load voltages are unequal and do not cancel at the center junction. 

The larger voltage ( positive) of the two load voltages will now appear at the output of the R-Y 

demodulator. If the phase of the subcarrier signal leads the oscillator signal at the R-Y de-
modulator, the reverse action would occur and the demodulator would have a negative output 

voltage. The fundamental action of the R-Y demodulator, just explained, is repeated in the 

B-Y demodulator. The major difference between the R-Y and B-Y demodulator operation is 

due to a difference in the phase of the local 3.58 Mc oscillator signal fed to each. 

In order to understand the action of the two demodulators (R-Y and B-Y) when operating 

on the same subcarrier, it is necessary to first learn some fundamental characteristics of a 

demodulator. The important rules are that: when the waveform of the incoming subcarrier 

leads or lags the oscillator signal ( the oscillator is used as the standard) by a quarter of a 
cycle ( 90 degrees), the output of the demodulator is zero. When the incoming subcarrier is 

in phase with the demodulator: maximum positive voltage appears at the output of the de-

modulator. When the incoming subcarrier is of opposite polarity ( 180 degrees out of phase) 

as compared to the local oscillator, the output is maximum negative voltage. 

Summary: 

1. A demodulator has zero output when the two input signals are a quarter cycle ( 90 degrees) 

apart. 

2. A demodulator has maximum positive output voltage when the two input signals are in phase. 

3. A demodulator has maximum negative output voltage when the two input signals are in phase 

...but of opposite polarity ( 180 degrees apart). 

It should now be a simple matter to understand the action of the two demodulators on the 

same color subcarrier signal. The B-Y demodulator is fed a local 3.58 Mc oscillator signal 
which is in phase with the subcarrier reference (zero degrees) and if a subcarrier signal were 

received at this phase, the demodulator would produce maximum positive output voltage. The 
R-Y demodulator is fed with a local 3.58 Mc oscillator signal which is a quarter cycle ( 90 de-

grees)away from the reference phase ( zero degrees) and, as explained previously, would have 

zero output when a signal at zero reference phase is injected into it. In the case just described, 
the B-Y demodulator would have maximum positive output voltage and the R-Y demodulator 

would have zero output voltage on the same signal. If the phase of the subcarrier began to shift, 

the output of the R-Y demodulator would increase and the output of the B-Y demodulator would 
decrease..., until finally the output of the B-Y demodulator would be zero and the R-Y de-
modulator would be maximum. This represents a shift of a quarter cycle ( 90 degrees) of the 

subcarrier. 

When one of the three primary phosphor colors ( red, green or blue) is transmitted, the 

phase angle of the subcarrier is such that it falls somewhere between maximum output voltage 

of one demodulator and zero output voltage of the other demodulator. In this manner, both 

demodulators will have some output voltage. Also, the polarity of the voltage out of either of 

the demodulators will be determined by the phase angle of the subcarrier in reference to the 

local oscillator. An example of this is the phase angle of the subcarrier for a red picture area 

(104 degrees leading). In this case, the subcarrier phase slightly leads the oscillator signal 

into the R-Y demodulator and consequently the R-Y demodulator will have a positive output 

voltage. The same subcarrier lags the oscillator signal E-(B-Y) 180 degree phase] into the 
B-Y demodulator and it will have a negative output signal. If the outputs of the demodulators 
were fed directly into the control grids of the picture tube, the output voltages of the demod-

ulators, as explained, would be correct. However, the signals out of the demodulators must 

pass through the R-Y and B-Y amplifiers and the polarities of all voltages would be inverted. 
This presents no problem in the circuit since it is only necessary to interchange the connec-

tions to the demodulator diodes to produce opposite polarity outputs for the same phase of in-

put signal. 

The final result of the demodulator action is to feed a positive voltage to the red electron 

gun's control grid ( during the scanning of red areas) and a negative voltage to the control 
grids of the blue and green guns. In this manner, the color signal at the electron gun of the 

red tube adds to that of the brightness signal at the cathode and lights the red phosphors with 
greater intensity. In the same way, the negative signal at the blue and green control grids 

cancels the brightness signal at their cathodes and the blue and green phosphors have no 

change in brightness. For a review, see "Operation of the Color Receiver". 
PURPOSE OF THE DYNAMIC CONVERGENCE SYSTEM 

The term convergence refers to the point at which the three electron beams of the tri -color 

picture tube are made to cross-over before reaching the dot screen. The correct point for 

convergence of the three beams is at the hole in the aperture mask, which allows the beams to 
emerge at the correct angle for each beam to strike dots of just one color ( see diagramatic il-

lustration of the mask and screen). Convergence of the three beams is accomplished by a 

physical inward tilt of the electron guns as well as external, individually adjustable, beam bend-

ing magnets. This is called the static convergence system. ( Fig. 5). 

Exact convergence of the three beams over the entire screen cannot be accomplished by the 

aforementioned methods since the distance to the aperture mask is greater at the edges of the 
screen. In other words, the beams have to travel farther to reach the screen edges. This is 

due to the fact that the aperture mask and phosphor dot screen are not spherical and, there-

fore, do not follow the curve necessary to keep the beams converged at all points. To cor-
rect this condition, it is necessary to change the convergence point of the three beams as they 

are moved to either side of screen center as well as from top to bottom. Horizontal conver-
gence is maintained by the horizontal dynamic convergence system and vertical convergence is 

maintained by the vertical dynamic convergence system. Since the beams are correctly con-

verged at the center of the screen but are misconverged at the outer edges, the voltage wave-
form that will correct this condition will be minimum when the beams are at the screen cen-

ter.and maximum at the screen edges. This form of voltage curve is called a parabola. 

A study of the location of the electron guns in the neck of the tube and the manner in which 

the three beams are converged to strike dots of just one color will show that as the point of 

convergence is moved toward the guns ( as it will be when the beams are at the edges of the 

screen and traveling a longer distance) that the angle of approach of the beams to the screen 

will be greater and that two of the beams will move below the horizontal scanning line while 

the third dot ( blue) will move above the horizontal scan line. 

To correct this condition, we must move the dots that fall below the line upward...and 

the dot that falls above the line downward. To accomplish this, we add a separate magnetic 
sweep system to each individual electron gun and feed currents into the coils of this sweep 

system so that they bend the beams back toward the scan line, as all three of the beams 

move to the screen edges. 
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The dynamic convergence system consists of three separate coils mounted to the neck of 

the picture tube. Each coil has an effect on just the electron gun and beam that is directly 

under the coil and moves the beam by magnetic coupling. To insure that each coil has an ef-

fect on only one beam and to obtain the correct movement of the particular beam, vanes of 

magnetic material are placed on each side of each electron gun ( see layout of dynamic con-

vergence coils). Magnetic coupling from the coils is to the magnetic vanes which, in turn, 

place magnetic lines across the beam path from vane to vane. Each beam will be moved at 

right angles to the magnetic field produced by the coils and since these coils are spaced at 

equal distances around the neck of the tube ( 120 degrees apart) one beam ( blue) will be shifted 

exactly up and down, while the other two beams will be shifted at an angle...in respect to the 

horizontal scanning lines. The coils are supplied with parabolic currents at the vertical and 

horizontal sweep rates, thus keeping the beams converged horizontally as well as vertically. 

The complete system constitutes the dynamic convergence system. ( Fig. 5). 
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Diagramatic illustration of the mask and screen shoving 
the convergence of the three beams at a single hole in 

the aperture mask. Note that the converged beams pass 

through the hole and strike their respective phosphor dots. 
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BLUE 

RED BEAM POSITIONING 

MAGNET INFLUENCE 

GREEN 

GREEN BEAM POSITIONING 

MAGNET INFLUENCE 

STATIC CONVERGENCE 

Direction of beam movement due to adjustment of three 

beam positioning magnets and blue lateral corrector 

magnet. ( Beams shown overconverged) 

SB-1 
FIGURE 6. STATIC CONVERGENCE 

THE BLUE CORRECTOR MAGNET OF THE STATIC CONVERGENCE SYSTEM 

As stated previously, the three beams are made to converge at the center of the screen by 

a physical inward tilt of the electron guns as well as external, individually adjustable, beam 

positioning magnets. The beam positioning magnets are illustrated in the drawing of the 19- inch 

tri -color CRT shown in the " Installation and Operation" section. Notice that the magnets are 
spaced equally around the neck of the tube to lie directly above the three electron guns ( 120 

degrees apart). The direction of each beam movement is identical to that shown by the arrows 

in the layout of the dynamic convergence coil drawing. The blue beam is moved in a vertical 

direction by movement of the blue beam positioning magnet, while the red and green beams 

are moved at an angle ( with reference to a horizontal scanning line) by movement of the red 
and green beam positioning magnets. It is easy to see that the red and green dots will always 

have a convergence point since they can be moved toward the screen center at an angle. This 
is not necessarily true of the blue dot since it can only be moved vertically by the beam posi-

tioning magnet, and should it be out of convergence horizontally with the convergence point of 
the red and green beams...nothing could be done to correct its position. This condition is 

solved by an internal arrangement of magnetic material in the blue electron gun to provide a 
field for horizontal movement of the blue beam, provided by a fourth independent blue lateral 

corrector magnet ( see layout of blue lateral corrector poles). 

THE HORIZONTAL DYNAMIC CONVERGENCE SYSTEM 

An independent secondary winding of the horizontal output transformer supplies a voltage 
pulse to the horizontal dynamic convergence system during each retrace of the horizontal 

sweep. The pulse occurs at a repetition rate of 15, 750 times a second and represents a 
15,750 cycle frequency. 
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The equivalent electrical circuit of the horizontal dynamic system is shown in the horizon-

tal dynamics drawing ( Figure 7). It consists of the 500 ohm horizontal dynamic amplitude po-

tentiometer, a . 01 mfd capacitor and the horizontal dynamic phase coil ( which form a series 

resonant circuit) and the horizontal dynamic convergence coil. The 70, 100 and . 05 mfd capa-

citors may be ignored in the equivalent drawing, since the reactance of these capacitors is 

negligible. 

The amount of retrace pulse led to the convergence circuit from the horizontal output 

transformer is determined by the 500 ohm horizontal dynamic amplitude potentiometer. The 

output of the potentiometer feeds into the series resonant circuit composed of the . 01 mfd ca-

pacitor and the horizontal dynamic phase coil. For the sake of simplicity, it may be con-

sidered that the series resonant circuit is excited by the retrace pulse and will then oscillate 

at its resonant frequency. Since the series circuit must be tuned to 15,750 cycles ( the repe-

tition rate of the retrace pulse) it will produce a sine wave of 15,750 cycles ( see Fig 7"Across 

Horizontal Dynamic Phase Coil" drawing). When the series resonant circuit is tuned to this 

frequency by adjustment of the phase coil, maximum current will flow through the resonant 

circuit and maximum voltage will be produced across the phase coil. The phase coil now 

acts as an AC sine wave generator driving the horizontal dynamic convergence coil with a 

15,750 cycle sine wave. The magnetic field produced by the convergence coil penetrates 

the glass neck of the picture tube and couples the flux lines through the magnetic vanes on 

either side of the electron beam ( see " Layout of Dynamic Convergence Coils"). ( Fig. 5). 

The electron beam is thus forced to change its deflection angle in accordance with the 

15,750 cycle sine wave and thus its convergence point with the other two beams as they move 

from left to right,-hand sides of the screen for one horizontal scanning line. It is now pos-
sible to change the point of convergence of the beam on the left and right-hand sides of the 

screen as compared to the center of the screen and correct convergence of the beam may be 

maintained over the entire horizontal scan line. 

THE VERTICAL DYNAMIC CONVERGENCE SYSTEM 

The same physical coil used for the horizontal dynamic convergence system is also used for 

the vertical dynamic convergence system. The coil on the opposite leg of the core handles 

tilt voltages only and need not be considered at this time. 

The simplified diagram ( simplified convergence circuit) shows that the plate current for the 

vertical output tube flows through all the tilt potentiometers, through the 2 henry choke ( in(Fig. 7). 

parallel with a 70 mfd capacitor) and finally to the B+++ by way of an 820 ohm resistor ( R-164). 

The formation of the dynamic parabolic voltage ( vertical) is created across the parallel com-

bination of the 70 mfd capacitor and the 2 henry choke. A combination of the charge and dis-

charge time of the capacitor through the choke as well as the shape of the current curve through 

the capacitor performs the job of changing the sawtooth of current ( created during the vertical 

sweep through the vertical output tube) into the required parabolic voltage. It may be correctly 

assumed from this point on that the 70 mfd capacitor and the 2 henry choke are acting as the 

parabolic voltage generator of the system. 

Inspection of the simplified convergence circuit shows that the 70 mfd capacitor and 2 henry 

choke are connected to the dynamic convergence coil through the following series paths: a 100 

mfd capacitor, the horizontal dynamic phase coil and a parallel path of a . 05 mfd capacitor and 

the 2500 ohm vertical dynamic amplitude potentiometer. This diagram may be simplified since 

the 100 mfd capacitor acts as a short circuit to 60 cycle current and may be replaced with a 

wire. The horizontal dynamic phase coil has such small reactance to 60 cycle current that it 

too may be replaced with a shorting wire. However, in the case of the parallel combination 
of the . 05 mfd capacitor and the vertical amplitude potentiometer, the capacitor will not pass 

60 cycle current and the 2500 ohm potentiometer is effective in the circuit. 

The completely simplified circuit is shown in the drawing "Vertical Dynamics" and we find 

that the parallel circuit of the 70 mfd capacitor and the 2 henry choke are supplying the vertical 

dynamic coil with the correct parabolic voltages by way of the dynamic amplitude potentiometer 

and 100 mmf capacitor. ( Fig. 8). 

The 60 cycle parabolic voltage fed to the convergence coil creates a magnetic flux which is 

coupled to the beam by the magnetic vanes described previously. Keep in mind that there is 

a separate coil located on the tube neck for each electron gun. 
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THE VERTICAL TILT SYSTEM 

The current waveform through the vertical tilt potentiometers is in the form of a sawtooth 

due to the action of the vertical sweep output tube. A voltage drop can occur across the rotor 

arm of the potentiometer and the center tap when the arm is not at the electrical center. If 

the arm of the potentiometer is set at the center tap junction, there would be no voltage drop 

and no voltage would be fed to the tilt coils. If we assume that the arm of the potentiometer is 

toward the top of the pot, then a sawtooth will be formed between the rotor arm and the tap. 

Since the point at which current flows into a resistor is the negative voltage end of the resis-

tor; the top end of the potentiometer would have a negative polarity sawtooth. This would create 

a current flow through the tilt coil in a particular direction and create a sawtooth flux pattern 

imposed on the electron beam located under the particular coil associated with this potentio-
meter. Should the arm of the potentiometer be moved below the center tap, the lower end of 

the potentiometer would be the negative end and a sawtooth would be formed between the rotor 

arm and the tap...the amplitude of which would be determined by the amount of resistance 

between the arm and the center tap. In this case, the current through the tilt coil would be 

reversed and a sawtooth flux pattern would be imposed upon the electron beam of an opposite 
polarity. In other words, a sawtooth of variable amplitude and positive or negative polarity 

may be added to the electron beam. The effect of this is to add the sawtooth to the vertical 

dynamic parabola voltages to shape them as required for best convergence in the vertical 

plane. 

HIGH VOLTAGE POWER SUPPLY 

The operating voltages which are used to establish beam intensity and shape ( focus) in the 

tricolor picture tube originate in the retrace ( kickback) power supply section. Three high 
voltage rectifiers ( two 3A2's and 3A3) are employed in a voltage doubler network circuit. 

The horizontal transformer is similar to the conventional type of auto-transformer used in 
high voltage circuits of black arid white receivers. Extra windings are provided, however, 

to supply pulse voltages to the burst amplifier and the horizontal dynamic convergence sys-

tem and separate filament voltages to the high voltage rectifiers. 
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FIGURE 8. VERTICAL DYNAMICS 

V-19 ( 3A2) and V-21 ( 3A3) conduct during retrace time. V-19 operates from a tap on the 

primary of T-13 so that the rectified output voltage at the filament of V- I9 is approximately 

8,000 volts. The focus circuit load drops that 8,000 volts so that approximately 6,000 volts is 

available at the plate of V-20. R-151 ( 2.5 meg) is used to adjust the voltage on the focus anode 

between 6,000 and 8,000 volts. The 6,000 volts at the plate of V-20 is coupled over to the plate 

of V-21 during the interval between pulses when V-20 conducts. This 6,000 volts plus approxi-

mately 19,000 volts, developed across thé entire auto-transformer primary, appears at the 

plate of V-21 during retrace time. A voltage at the filament of V-21 equal to approximately 

25,000 volts ( developed across C-148) is available as the high voltage to the picture tube second 

anode. 

Regulation of the 25,000 volt supply is obtained by using a regulator tube across the output 

circuit of the high voltage supply. Part of the output current is shunted through the regulator 

tube which offers a greater load to the high voltage system during the times when the high volt-

age tends to increase, with lessened picture tube loading ( dark picture portions), and offers less 
load when the high voltage tends to decrease, due to increased picture tube loading ( bright pic-

ture portions). 

THE 19VP22 TRICOLOR PICTURE TUBE 

The 19VP22 tricolor picture tube features an aluminized glass envelope, 62 degree deflec-

tion, electrostatic focusing; and is constructed for use with an electromagnetic convergence sys-

tem. ( Refer to diagrams of tricolor picture tube and gun assembly.) 

Beam sources of the 19VP22 trico'.or picture tube are supplied from a matched three- electron 

gun assembly. The three individual guns that make up the assembly are arranged 120 degrees 

apart in a triangular pattern. Each gun is tilted ( approximately 1 degree) toward the common 

tube axis. This tilting of the guns is incorporated into the assembly with the intention of ob-

taining proper convergence of the beams at the center of the screen. 

Aside from the yoke, which functions in the conventional manner, four external components 

are employed in conjunction with the tube's operation. They are: the purity device, the beam 

positioning magnets and convergence coils ( one assembly) and the blue lateral corrector magnet. 

The purity device ( two magnetic rings) is mounted on the neck of the tube between grid two and 

the focusing electrode. This device controls all beams simultaneously in an effort to provide 
color purity on the screen. 

Three pairs of pole pieces are attached directly to the anodes of the guns ( 120 degrees 

apart). These pole pieces, or vanes, are used in conjunction with three permanent magnets 

(beam positioning magnets) and three electromagnetic coils ( convergence coils), which are 

mounted directly over the pole pieces on the neck of the tube. In this manner, a means is pro-

vided for correction of center misconvergence ( static adjustment) due to differences in the 

mechanical positions of the guns; and for correction of misconvergence at edges, top and bot-

tom of the screen ( dynamic adjustment), a natural development resulting from the particular 

shape of the shadow mask and phosphor-dot screen. A separate pair of pole pieces, or vanes, 

is attached to the focus electrode of the blue gun. This vane is used in conjunction with the 

blue lateral corrector magnet placed on the tube neck, directly over the vane; the action gives 

blue beam correction in the horizontal direction. 

The tricolor phosphor-dot screen is placed directly on the inside surface of the face 

plate. ( The opposite side of the face plate is the viewing surface of the tube.) 900,000 phos-

phor dots, arranged in 300,000 groups of dot trios, are located on the phosphor screen. 

Every dot trio includes a phosphor dot of each of the three primary colors; red, blue and 

green. A thin, arched shadow mask is positioned approximately 0.4 of an inch behind the 

phosphor screen. The shadow mask contains approximately 300,000 uniform-sized holes, 

precisely positioned in respect to the dot trios on the phosphor screen. Unlike the shadow 

masks in earlier, smaller- sized tricolor tubes, the shadow mask in the 19VP22 is unstressed, 

permitting expansion and contraction. High voltage requirements of the 19VP22 tricolor tube 

are: 25,000 volts at the anode ( regulated); 6,500 to 8,000 volts at the focus electrode ( ad-

justable). 12
 -
 1
71
 3
9
V
d
 A

I.
 
V
1
0
2
1
0
.
L
O
W
 

©John F. Rider CHASSIS BP-902-01, TS-902A-03 



CHASSIS BP-902-01, TS-902A-03 

CONVERGENCE COILS 
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FIGURE 10. 

RED GUN 

BLUE GUN 

GREEN GUN. 

SB-2 

(C) 

ALIGNMENT  

NOTE: Circuit connections which are used during receiver alignment are symbolized TP and 

MTP throughout the alignment instructions. The location of these important test points can 

be found readily by referring to BP-902 vertical chassis, bottom view for TP number identifi-

cation and TS-902 horizontal chassis, bottom view, for MTP number identification. 
IF ALIGNMENT 

GENERAL INFORMATION 
The three IF transformers of the TS-902 are aligned consecutively starting with the sweep 

generator at the 3rd IF and moving toward the tuner. The scope is connected across the video 

detector load resistor ( at pin # 3 of the SERVICE TEST RECEPTACLE) during the entire IF 

alignment procedure. 
The chassis can be placed on its side, with the SERVICE TEST RECEPTACLE at the top, 

and positioned so that all connections and adjustments are readily accessible. 

The position of the generator and the curve produced for each connection is shown on the 

IF alignment detail drawing in steps. Follow the steps in sequence. ( See Figure 11). 

EQUIPMENT REQUIRED  

A. Sweep Generator: 38 to 50 Mc, 12 Mc sweep width, linear, and capable of . 1 volt output. 

B. Cathode-Ray Oscilloscope: preferably with calibrated attenuator 

C. Variac: to adjust the line voltage if not 117 volts 

NOTES: IMPORTANT 
Do not ground the receiver chassis - use an isolation transformer. 

Keep generator output as low as possible. 

Line voltage must be 117 volts; if not, adjust with variac. 

Allow sufficient warm-up time before alignment. 

Some coils resonate at two core settings, use the outer end position. 

Use a shielded lead for the vertical input of the scope. 

Always connect ground end of signal generator, or scope leads, near point of signal 

input or take-off. 
Use the following procedure in sequence for receiver alignment. 

STEP # 1 PRELIMINARY PROCEDURE 

A. Remove the 6CD6 horizontal amplifier ( V-17) from its socket. 

B. Connect bias battery to place negative 3 volts on the IF AGC bus ( MTP-12) or pin # 1 of 

the SERVICE TEST RECEPTACLE ( see bottom view of TS-902 horizontal chassis).(Fig. 12). 

C. Terminate the sweep generator cable with a 56 or 75 ohm resistor, whichever is applicable. 

Also connect a 470 mmf capacitor in series with the hot lead of the generator to provide DC 

blocking. 

D. Short RF secondary coils ( in tuner) to ground through the hole in side of tuner shield 

(MTP-1). 

OSCILLOSCOPE: Connects to the video detector output ( MTP-6) through a 27K ohm isola-

tion resistor or directly to pin # 3 of the service test receptacle. Leave 

in this position for the entire IF procedure. 

STEP # 2 
SWEEP GENERATOR: Connect to the grid of the 3rd IF. ( Use the 3rd IF jack). ( Refer to 

TS-902 horizontal chassis top view and bottom view during IF align-

ment.) ( Fig. 11 & 12). 

ADJUST 
A. Top slug of 3rd IF ( primary) to 41.25 Mc trap dip ( minimum output) trap. 

B. Bottom slug of 3rd IF ( primary) so the 45.75 Mc marker falls at knee of the response 

curve. 

C. Bottom slug of 3rd IF ( secondary) for 41.85 Mc marker at lower knee of curve. 

STEP #3 
SWEEP GENERATOR: Connect to the grid of the 1st IF ( Use the 1st IF test receptacle.) 
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ADJUST 

A. Top slug of 1st IF for 47.25 Mc dip (minimum) trap. 

B. Top slug of 2nd IF for 39.75 Mc dip (minimum). trap. 

C. Bottom slug of 1st IF for 45.75 Mc marker at the 70% point. 

D. Bottom slug of 2nd IF for 41.85 Mc marker at knee ( peak) of curve. If it is not pos-

sible to position the marker exactly, make certain it is not more than 10% down from the 

peak. 

STEP #4 

SWEEP GENERATOR: Connect to the grid of the mixer. (Use the mixer test receptacle.) 

ADJUST 
A. The mixer primary ( L-26) and secondary ( L-31) ( both are located on top of the chas-

sis) so that 45.75 Mc falls at the 50% point, and 41.85 Mc falls no less than 10% down 

from maximum. 
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B. Trap slug in converter plate for the 41.25 Mc dip ( minimum) trap. 

(Refer to TS-902 horizontal chassis top view for response curve information.) 

If adjustment of the converter primary and secondary coils will not put the markers 

within the stated limits adjust either the 1st IF plate coil or the 2nd IF plate coil to bring 
the response within limits. 

When alignment is completed, remove the 3 volt bias from the IF AGC bus. The 

curve on the scope should rise appreciably in amplitude. Reduce signal level of the sweep 

generator to produce approximately the same height curve as obtained with bias ( do not 

change the vertical gain of the scope). Bandwidth must not change more than 200 kilo-
cycles (. 2 Mc). There must be no signs of regeneration. 
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AUDIO IF ALIGNMENT 

The following alignment may be made by injecting an accurate 4.5 Mc signal in at the video 

amplifier grid. However, using the station signal mefhod is much more accurate and should be 

used whenever possible. 

A conventional procedure is used in which the IF transformer, and primary of the ratio de-

tector, are tuned for maximum reading on a VTVM connected across the ratio detector load re-

sistor and electrolytic capacitor ( MTP-13). The meter is then moved to the top "hot" end of 

the volume control ( MTP-11) and the secondary of the ratio transformer tuned for the zero 

reading between the two maximum voltage points. 

Refer to bottom view of the TS-902 horizontal chassis for location of the following adjust-

ments: ( Fig. 12). 

1. With the receiver in good operating condition, tune in a station. Set all controls for normal 

operation. 

2. Connect VTVM to the positive end of the 10 mf electrolytic capacitor located in the 6AL5 

ratio detector ( pin # 5 of the 6AL5) circuit ( MTP-13). The ground end of the meter connects 

to chassis ground. 

3. Maintain 5 volts, or below limiting voltage, at the VTVM. It may be necessary to adjust 

the fine tuner - or to remove the antenna to attain this reading. NOTE: Adjusting the contrast 

control will not affect this reading. 
4. Adjust the coil located in the plate of the 1st sound audio IF stage ( 1/2 6AN8). ( See 
TS-902 horizontal chassis top view for location) and the primary ( bottom) of the ratio detector 

transformer for maximum reading on the meter. 

5. Move the DC lead of the VTVM to pin # 8 of the ratio detector ( 6AL5). This is the "hot" 

lead of the volume control ( MTP-11). 

6. Tune the secondary ( top) of the ratio detector transformer for the center zero reading on 

the meter. 
TUNER ALIGNMENT 

GENERAL INFORMATION 
It is very unlikely that the Motorola Tuner will need alignment unless it has been damaged, 

has been replaced or has had components replaced in the tuner circuits. Tubes may be changed 

in most cases without realignment. 

In the event alignment is necessary, low-band channels ( 6-2) may be adjusted individually 

by stretching or compressing coil turns, while high-band channel inductances ( 7-13) are formed 

by a stamped metal plate and are adjusted with L-8, L-13, C-10, C-28 and C-19 in the RF sec-

tion and L-15 and C-21 in the oscillator section. ( Fig. 13). 

EQUIPMENT REQUIRED: 

Sweep generator having: 

1. Frequency range 40-220 Mc 

2. 12 Mc sweep width 

3. Adjustable linear output 

4. Crystal calibrated video and sound carrier markers. 

AM signal generator having: 

1. Frequency range 40-220 Mc 

2. Accurate frequency and attenuator calibration 

3. 400 cycle modulation 

Oscilloscope: 

Wide-band, high gain type, preferably with a calibrated input attenuator. 

PRE-ALIGNMENT PROCEDURE 

1. Remove the horizontal output tube, V-17 ( 6CD6) to eliminate RF interference in the os-

cilloscope. Connect a 2500 ohm 25 watt resistor from B triple plus to ground to normalize 

the bus voltage. 

2. Detune the oscillator by setting the fine tuner to minimum capacity. 

3. Short the RF AGC bus to ground. ( This is the third lug from left on rear of tuner - see 

main schematic.) 

4. Remove the tuner cover. 

5. Connect a 470 uuf capacitor from the converter plate to ground, as close as possible to 

the tube socket. 

6. Keep the generator output as low as possible at all times to prevent overloading the re-

ceiver. 

CONNECTIONS 

Sweep generator - Remove the antenna lead-in from the chassis, and connect the sweep 

generator to the antenna receptacle. Keep the leads from the genera-

tor to the socket as short as possible. 

Oscilloscope - Connect the scope lead to the mixer test receptacle. (See top view of the 

TS-902 horizontal chassis drawing.) ( Fig. 11). 

PROCEDURE 

Antenna and RF alignment ( high channels 7-13) ( Refer to tuner alignment detail during follow-

ing procedures.) 

1. Switch the receiver channel selector to channel 8. 

Z. Center the sweep generator frequency at 185 Mc ( center frequency of channel 8). 

3. Adjust the trimmers C-10, C-28 and C-19 for the curve labeled HIGH BAND RF CURVE. 

(NOTE: C-10 positions the curve. C-19 acts as the jack and determines the tilt of the curve. 

C-28 adjusts bandwidth.) There should be no more than . 05 volts peak-to- peak developed at 

the mixer test receptacle. 

5. Center the sweep generator frequency at 213 Mc ( center frequency of channel 13). 

6. Adjust the channel 13 coils L-8 and L-13 by spreading or compressing the turns for sym-

metrical marker positions. ( Use the peaks of the curve for reference.) The primary coil 

L-8 tends to position the curve, while the secondary coil L-13 affects the tilt of the curve. 

7. Re-check channel 8 for proper response. Re-adjust trimmers C-10, C-28 and C-19 for 

correct curve on channel 8, if necessary. 

8. Check all channels from 13 through 7 for proper curve with tuner shield on. See HIGH 

CHANNEL RESPONSE CURVE LIMITS. ( Fig. 13). 

Antenna and RF alignment (low channels 6-2) 

1. Switch the receiver channel selector switch to channel 6. 

Z. Center the sweep generator frequency at 85 Mc ( center frequency of channel 6). 

3. Adjust the secondary coil L- 12A to position the frequency of the curve and the primary 

L-9A for least tilt. Adjust for highest gain with least tilt and symmetrical skirts. 

4. Adjust the antenna coil secondary L-4A or primary L- 3C to remove tilt. Refer to LOW 

CHANNEL CURVE shown on TS-902 horizontal chassis top view. NOTE: It may be neces-

sary to work between coils L- 12A, L-9A, L-4A and L- 3C to obtain the greatest gain with 

the least tilt and with symmetrical skirts. 

V
 l
U
a
U
.
I
.
U
V
V
 

17
V.
 -
 V
 I
 .
1:

J"
Vc

1 
A
l
 

©John F. Rider 



FM trap 

The FM trap L-1 may tune as low as channel 6, causing severe attenuation in part of 

the curve. Adjust the trap on channel 6 by spreading coil L- I until no effect of attenuation 

is seen in the skirts of the response curve. 

5. Adjust channel 5, 4, 3, and 2 in sequence by spreading or compressing the coil turns 

of the respective inductances. MAINTAIN CURVES WITHIN THE LOW CHANNEL RE-

SPONSE LIMITS. (Fig. 13). 

6. Re-examine curves on all channels for proper tracking with the tuner Ahield on. 

Oscillator alignment 

NOTE: The RF and mixer stages must be aligned before the oscillator is adjusted. Refer to 

tuner alignment detail during oscillator alignment. 

1. Remove tuner shield and 470 uuf capacitor. 

2. Set fine tuner to proper center position. (See tuner alignment detail for the fine tuner 

rotor position.) ( Fig. 13). 

3. Connect oscilloscope to pin 3 of the service test receptacle ( across video load resistor). 

Connect sweep generator to antenna input socket and adjust for 12 Mc sweep width. 

4. Set tuner to channel 8 and sweep generator to 183 Mc center frequency. 

5. Adjust C-21 so that 185.75 sound marker falls into the trap dip. 

6. Set tuner to channel 13 and sweep generator to 213 Mc center frequency. 

7. Spread or compress L-15 so that 215.75 Mc sound marker fall into the trap 

8. Check channel 8 response if it was necessary to adjust channel 13. 

9. Examine response on channels 13 through 7. On the high channels, a fine tuner rotation of 

plus or minus 30 degrees is allowable to obtain the required marker positions. 

10. Set tuner to channel 6 and sweep generator to 85 Mc center frequency. 

11. Spread or compress L- 16A so that 87.75 Mc sound marker falls into the trap dip. 

12. Adjust channel 5, 4, 3, and 2 in the same manner as channel 6. On low channels, fine tuner 

rotation of plus or minus 10% is allowable to obtain required marker position. 

13. Replace tuner shield and check response on all channels for proper tracking. 

IF trap adjustment 

dip. 

Set tuner to channel 2, with fine tuner adjusted properly, and sweep generator to 44 Mc center 

frequency (through antenna socket). Adjust L-2 for minimum response at approximately 44 Mc, 

with equal peaks near the video and sound marker. 

UHF alignment 

When the channel selector switch is in the UHF position, the RF and mixer stages of the VHF 

tuner become two additional stages of 40 Mc IF: the VHF antenna circuit is disconnected and 

grounded; coil L-5 ( tuned to the IF range) is inserted into the grid circuit of the RF amplifier; 

RF primary coil L-10 and secondary coil L-11 are added to the circuit to bring it into the IF 

range; the oscillator is disabled and B plus is applied to the UHF tuner. 

1. Remove tuner shield and connect sweep generator to UHF input receptacle across a total ca-

pacity of 33 mmf ( including cable capacity). Set generator to 44 Mc center frequency with a 

12 Mc sweep width. 

2. Adjust L-10 and L-11 to place the 41.25 Mc sound marker and the 45.75 Mc video marker 

on the two peaks of the response curve. Adjust L-5 to eliminate tilt. 

3. With tuner shield on, the overall curve through the IF stages should be identical to the 

mixer response curve. 
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2.5 

ALIGNMENT OF CHROMINANCE BANDPASS SYSTEM 

The sections through which the signal will be passed for this alignment are: the first video 
amplifier, second video amplifier, bandpass amplifier, the bandpass cathode follower and the 

R-Y demodulator. The sweep generator is injected into 1st video amplifier by unsoldering the 
grid series peaking coil leading to the 3rd IF transformer and connecting the generator to the 

loose end. The sweep generator must be terminated with the network shown in diagram of 

horizontal chassis, bottom view. 

The scope connects to the input side of the R-Y demodulator (junction of 33 mmf and 10K 

ohm resistor TP-11). Use a 100K isolation resistor in vertical input lead. (Fig. 15). 

The sections tuned during this procedure are: the 1st video amp 4.5 Mc plate trap coil 

(L-39), the coupling transformer at the grid of the bandpass cathode follower ( T-20I) for 2.5 

Mc on the bandpass curve and coils in the cathode of the bandpass cathode follower ( T-202) 

for a symmetrical curve (jack action). 

PROCEDURE 

1. Remove 3.58 Mc color oscillator tube ( V- 28B, 12AT7). 

2. Connect a bypass capacitor of . 05 mfd 400V from junction of the 2200 ohm resistor and the 

delay line to ground ( TP-7). 

3. Set channel selector switch to channel # 1 or unused channel. 

4. Set contrast control for maximum (fully clockwise). 

5. Set color intensity control to maximum ( fully clockwise). 
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6. Connect scope to pin # 1 of the R-Y demodulator ( V-25, 6AL5) at the junction of the 10K ohm 

resistor and 33 mmf capacitor ( TP-11) through a 100K ohm resistor. 

7. Disconnect peaking coil from lug #4 of 3rd IF transformer ( MTP-5). Connect sweep genera-

tor to loose end of peaking coil. Use decoupling network illustrated irrdiagram of horizontal 

chassis, bottom view. 

8. Set sweep center frequency to 3 Mc and sweep width for 10 Mc. 

9. Set marker generator to 4.5 Mc and adjust 4.5 Mc trap located in the plate circuit ( pin # 1) 

of the first video amplifier for the trap dip. (See TS-902 horizontal chassis top view. )( Fig. 11). 

10. Set marker generator to 2.5 Mc. 

11. Adjust coil in grid circuit of bandpass cathode follower ( T-201) to place 2.5 Mc marker at 

the knee of the curve. (See BP-902 vertical chassis top view. )( Fig. 14). 

12. Adjust the coil in the cathode circuit of the bandpass cathode follower ( T-202) for least tilt 

and symmetrical response curve. 

Refer toBP-902 vertical chassis top view for curve and slug locations. ( Fig. 14) 

ADJUSTMENT OF 3.58 MC TRAP IN BRIGHTNESS AMP PLATE 

13. Remove . 05 mfd capacitor at input to delay line. This is used only in bandpass alignment 

procedure. 

14. Leave sweep generator connected to loose end of peaking coil as before. Move scope lead 

to cathodes of picture tube ( pins #4, 5, and 13). Use crystal detector in scope input lead. 

15. Set marker generator to 3.58 Mc and adjust 3.58 Mc trap ( plate of the brightness amplifier) 

for dip. 

NOTE: a. Traps must be aligned within + or - 50 Kc of specified frequency. 

b. The response curve must show no sign of regenerative peaks. 

c. If picture tube is not connected, curve may appear slightly different....with small 

peaks showing. 

ALIGNMENT OF THE 3.58 MC TRAPS IN GRIDS OF THE R-Y and B-Y AMPLIFIER 

The series tuned shunt traps located in the grid to ground circuits of the R-Y and B-Y am-

plifiers are tuned for maximum attenuation (minimum signal) using the normal leakage signal 

from the 3.58 Mc local color oscillator. A wide band scope must be used as the indicator and 

may be connected to the control grid of R-Y and B-Y amplifiers consecutively. 

PROCEDURE 

I. Make certain the 3.58 Mc local color oscillator is operating properly and with sufficient 

output. 

Z. Turn the color intensity control to minimum or remove the bandpass amplifier ( V-8, 

12BY7). 

3. Connect scope (wide-band only) to grid of R-Y ( TP-10) amplifier (V-27A, 12BH7).(Fig. 15) 

4. Align the trap ( L-207) located in the R-Y amplifier grid circuit for minimum amplitude of 

the 3.58 Mc signal as seen on the scope. 

5. Connect scope (wide-band only) to grid of B-Y ( TP-9) amplifier ( V-27B, 12BH7). 

6. Align the trap ( L-208) located in the B-Y amplifier grid circuit for minimum amplitude of 

the 3.58 Mc signal as seen on the scope. 

3.58 MC COLOR OSCILLATOR AND OSCILLATOR BUFFER STAGE ALIGNMENT 
The 3.58 Mc color oscillator tank coil and the oscillator buffer stage coils are tuned using 

the frequency of the crystal. Therefore, an external signal generator is not required. The 

R-Y demodulator is used as the RF detector by connecting a VTVM between ground and the 

junction of the 10K ohm resistor and 33 mmf capacitor load circuit. The bottom slug of the 

quadrature coil is adjusted for maximum reading on the meter and the top slug for minimum. 
3.58 Mc Osc Alignment Procedure 

1. Allow set to warm up. Turn channel selector to unused VHF channel or UHF position. 

Turn color intensity and contrast controls to minimum. 

Z. Short AFC bus to ground at TP-4. 

3. Connect high side of VTVM to TP-11 junction of 33 uuf capacitor and 10K resistor in R-Y 

demodulator circuit ( a test jack is provided in some chassis).(Fig. 15). 

Or, as an alternative, hook up VTVM to TP-6 junction of 1500 uuf and 1 meg resistor in 

AFC diode circuit. Readings made at this point will be approximately half the readings at the 

demodulator. Short out grid coil of gated burst amplifier TP-8, otherwise spurious incoming 

signals may give false injection measurement. 

4. In each case when tuning coils, start with slug fully retracted from center of coil. 

5. Adjust osc plate tank ( L-216) for maximum response. 

6. Adjust osc buffer plate coil, L-210 (bottom slug T-204) for maximum response. 

7. Adjust quadrature coil, L-209 ( top slug of T-204) for minimum response. 

8. It may be necessary to repeat steps 5, 6 and 7 for best results. 

9. Retune osc plate coil ( L-216) turning screw ( out) so as to retract slug from coil so that 

25 volts of injection is measured at R-Y demodulator ( TP-11). 

or So that approximately 12 volts of injection is measured at AFC diode ( TP-6). 

ALIGNMENT OF THE COLOR OSCILLATOR AFC SYSTEM 

The burst amplifier tube (V-23A, 1/2 6AN8) receives the entire color signal from the out-

put of the bandpass cathode follower. Its screen voltage, however, is keyed from a winding on 

the horizontal output transformer; the tube operates only during the color. burst. The output of 

the burst amplifier is fed to the color AFC phase detector and the phase and frequency of the 

burst reference signal is compared with that of the local 3.58 Mc color oscillator. Tuned to the 

3.58 Mc burst signal are: a resonant tank in the burst amplifier grid ( L-204), the coupling 
transformer to the AFC phase detector, the plate coil in the reactance tube circuit. An actual 

transmitted burst signal is used for the alignment; a VTVM is used for the output indicator. 

The VTVM is connected to either color AFC diode ( V-24, 6AL5) at the junction of the 1 meg 

resistor and 1500 mmf capacitor. Connected at this point, the meter reads the rectified re-

sultant 3.58 Mc burst voltage and the color oscillator injection voltage. 

PROCEDURE 
1. Allow receiver to warm up. Check the 3.58 Mc oscillator alignment and injection to insure 

normal operation. To check the injection, connect the VTVM to the junction of the 1500 mmf 
capacitor and 1 meg resistor in the color AFC phase detector circuit ( TP-6). Connect the 

VTVM ground lead to chassis. Short the control grid of the burst amplifier ( V-23A) to ground 
momentarily to eliminate readings from spurious incoming signals. The VTVM should read 

al3ProximateLY 12 volts of injection. 

2. Tune in a transmission supplying the standard burst of color sync. Set color intensity con-

trol for a normal color picture or near maximum CW rotation. 

3. Set the fine phase trimmer ( color shading control) at mid-range ( on half mesh). 

4. Connect a VTVM to TP-6 (jct of a 1500 mmf and 1 meg resistor) at AFC diode circuit. 

5. Begin with the slugs fully retracted from the coils and tune the burst amplifier grid coil 

L-204 and plate transformer T-203 for maximum reading on VTVM. L2
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6. Connect VTVM to the AFC bus at TP-4. 

7. Adjust reactance tube plate coil L-215 ( to bring oscillator into sync, if necessary) so that 

VTVM reads 0 volts on AFC bus. 

8. Reduce chrominance signal so that it is just barely visible on the screen, by turning fine 
tuning control ( front panel on RF tuner). This is done so that an extremely weak burst signal 
is supplied to the AFC diodes. The color oscillator may now possibly be out of sync. 

9. Adjust AFC balance pot so that 3.58 Mc osc is in sync. 

10. Reset RF fine tuning for normal picture so that adequate burst is supplied to the AFC 

diodes. 

11. Connect an oscilloscope to the plate of the R-Y amplifier and retune L-204 the burst am-

plifier grid coil so that the burst pulse is zero volts as shown on the scope screen. 

MEASUREMENTS 

IF SENSITIVITY 
1. Set channel selector to channel # 1. 

2. Short the RF secondary coils of the tuner to ground. These coils may be reached through 

the hole in the tuner cover. 

3. No external bias is applied to the AGC line. The AGC is left wide open with normal or 

residual bias only. 

4. Connect VTVM across the video detector load resistor ( 4700 ohms). 

Feed a 44 Mc unmodulated signal through a 470 mmf capacitor into the grid of the mixer tube 

(pin #2 of the 6U8). 

6. Less than 300 microvolts should be required for a 1 volt rise above the residual noise volt-
age at the video detector...as indicated on the meter. 

SOUND SENSITIVITY 

1. Feed an accurate 4.5 Mc signal across the 10K ohm sound detector load resistor through a 

100 uuf capacitor. ( Use a terminated Measurements Corp. Model 80 generator or equivalent.) 

2. Connect the VTVM through a decoupling resistor to the positive side of the 10 mfd electro-

lytic capacitor at the ratio detector output. ( The VTVM ground lead connects to chassis.) 

3. Less than 3500 microvolts should be required for a 4 volt reading on the VTVM. 

BANDPASS SENSITIVITY 

1. Set the CONTRAST and COLOR INTENSITY controls to maximum. 

2. Remove the 6CD6 horizontal amplifier tube ( V-17) and the 12AT7, 3.58 Mc oscillator tube 

(V-28B) from their sockets. 

3. Connect the high side of the VTVM through an isolation resistor of 100K ohms to junction 
of the 33 mmf capacitor and the 10K ohm resistor in the R-Y demodulator circuit. ( Set for 

correct polarity.) 

4. Disconnect the video peaking coil, located between lug on 3rd IF can and pin #2 of the 1st 

video amplifier, at the can end. 

5. Connect generator through coupling network ( shown on bottom view of horizontal chassis) 

into the loose end of the peaking coil ( MTP-5) and into the first video amplifier grid. Adjust 

the generator for 3 Mc output. (Fig. 15). 

6. Approximately a 15,000 microvolt signal should produce a rise of I volt on the VTVM. 

VIDEO IF TRAP ATTENUATION MEASUREMENT 

1. Set tuner to an unused channel or disable tuner by shorting out the RF secondary coil to 

Ref. Part 
No. Number 

ELECTRICAL PARTS 
Capacitors ( Cer 

Mid . 
C-1 21R400937 
C-2 21R115905 

C-3 21R115955 

C-4 21R119896 

C-5 21R115905 

C-6 21R119912 

C-7 21R115386 

C-8 21R115386 

C-9 218115386 

C-10 21E710943 

C-11 21R120204 
C-12 218115959 

C-13 21R120203 

C-14 218115959 

C-15 21R115386 

C-16 218115386 

C-17 21R115386 
C-18 218114071 

C-19 21E710943 

ground at the junction of the RF coil and the 22 mmf capacitor. 

2. Connect a terminated CW signal generator ( such as Measurements Corp. Model 80) through 

a 470 mmf blocking capacitor directly to the grid of the mixer tube ( MTP-2) pin #2 of the 6U8. 
(Fig. 12). 

3. Apply minus 3 volts to the IF AGC bus ( pin # 1 of service test receptacle).(Fig. II). 

4. Connect VTVM across the video detector load resistor ( 4700 ohms). 

5. Record the signal generator output voltage required to produce 1 volt across the video de-
tector load resistor at the following frequencies: 39.75 Mc, 41.25 Mc, 47.25 Mc and 44 Mc. 

6. Calculate the attenuation for each trap, using the following formula: 

Generator output at trap frequency „ Attenuation 
Generator output at 44 Mc 

7. Approximate trap attenuation should be: 

At 39.75 Mc - 80 
At 41.25 Mc - greater than 300 
At 47.25 Mc - 65 

MEASUREMENT OF THE SOUND CARRIER TO PICTURE CARRIER RATIO 

AT THE SOUND DETECTOR 

1. Short the RF amplifier secondary coil to ground at the junction of the secondary coil and the 
22 mmf capacitor ( MTP-1).(Fig. 12). 

Z. Connect a terminated signal generator ( such as Measurements Corp. Model 80) to the grid, 
pin #2 of the 6U8 ( MTP-2). 

3. Connect VTVM across the 10E ohm sound detector load resistor ( MTP-4). 

4. Apply minus 3 volts to the IF AGC bus at pin # 1 of the service test receptacle. 

5. Record the signal generator output voltage required to produce 1 volt across the sound de-

tector load resistor at 41.25 Mc and 45.75 Mc. 

6. Calculate the ratio, using the following formula: 

Generator output at 41.25 Mc 
Generator output at 45.75 Mc g Sound to picture carrier ratio 

7. The ratio should be no greater than 20. 

REPLACEMENT PARTS LIST 
NOTE: When ordering parts, specify model number of set in addition to part number and description of part. 

List 
Description Price 

Ceramic; Tub . Tubular; 

Molded; Lytic . Electrolytic) 
Cer Disc: dual . 001 mf 500V 
Cer Tub: 220 mmf 500V  

Mid Phenolic: 4.7 mmf 500V  

Cer Disc: 27 mmf 150V  

Cer Tub: 220 mmf 500V  
Cer Disc: 33 mmf 150V  

Cer Disc: . 001 mf 500V  

Cer Disc: . 001 mf 500V  

Cer Disc: . 001 mf 500V  
Tridamer, cer: . 5-3 mmf with 

screw & mtg nut  
Cer Tub: 56 mmf 500V  

1111d Phenolic: 1.5 mmf 

Cer Tub: 22 mmf 500V  

Mid Phenolic: 1.5 mmf 500V. 

Cer Disc: . 001 mf 500V  

Cer Disc: . 001 mf 500V  

Cer Disc: . 001 mf 500V  
Cer Tub: 1 mad 500V  
Trimmer, cer: . 5-3 mmf with 

screw & mtg nut  

.40 

.25 

.25 
25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

500V. . 25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

Part 
Number 

C-20 218115386 

C-21 21K710943 

C-22 21R400050 

C-23 

C-24 21R115386 
C-25 218410124 

C-26 218410124 

C-27 218410124 

C-28 21K710943 

C-29 21R115953 

C-30 218115959 

C-51 21R114554 

C-52 8E490263 
C-53 218410036 

C-54 218482726 

C-55 21R410036 

C-56 218115312 

C-57 218482726 

C-58 21R482726 

C-59 21R115856 
C-60 23A90205 

Description 

Cer Disc: . 001 mf 500V  
Trimmer, cer: . 5-3 mmf with 

screw & mtg nut  

Cer Tub: 10 mmf 1500V  

Trimmer, fine tuning ( part 

of switch)  

Cer Disc: . 001 mf 500V  

Cer Disc: 680 mmf 500V  
Cer Disc: 680 mmf 500V  

Cer Disc: 680 mmf 500V  

Trimmer, cer: . 5 to 3 mmf  
Mid Phenolic: 3.9 mmf 500V  

Mid Phenolic: 1.5 mmf 500V  

Cer Disc: 470 mmf 500V  

181d Tub: . 1 mf 600V  

Cer Disc: 100 mmf 500V  

Cer Disc: . 01 mf 500V  

Cer Disc: 100 mmf 500V  

Cer Disc: . 005 mf 500V  

Cer Disc: . 01 mf 500V  

Cer Disc: . 01 mf 500V  

Cer Tub: 470 mmf 500V  
Lytic: 10 mf/50V  

List 
Price 
.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.45 

.25 

.35 

.25 

.25 

.35 

.35 

.25 

.90 
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Part 

Number Description 

C-61 21R410127 Cer Disc: . 001 mf 500V  

C-62 2111)15867 Cer Tub: . 0047 mf 500V  

C-63 21R482726 Cer Disc: .01 mf 500V  

C-64 21R115867 Cer Tub: .0047 mf 500V  

C-65 21R11586i Cer Tub: .0047 mf 500V  

C-66 *23B734516 Lytic: 30-20 mf/400V; 

50 mf/250V; 200 mf/150V  
C-67 21R120149 Cer Disc: . 0047 mf 500V  

C-68 23B721874 Lytic: 150-20 mf/300V; 

10 mf/250V; 250 mf/50V  
C-59 *234734545 Lytic: 50-50 mf/50V  
C-70 23A732749 Lytic: 450 rif/10V  

C-71 23B722771 Lytic: 200 mf/150V  
C-72 23K732636 Lytic: 500 mf/25V  
C-73 *2313734515 Lytic: 30-20 mf/400V; 

50 mf/250V; 200 mf/150V  
C-74 23B722771 Lytic: 200 mf/150V  
C-75 23B733207 Lytic: 150-150 mf/250V  

C-'76 21R114554 Cer Disc: 470 mmf 500V  
C-77 *21R121598 Cer Disc: 62 mmf 500V  

C-78 21R121598 Cer Disc: 62 mmf 500V  

C-79 21R114554 Cer Disc: 470 mm! 500V  
C-8.0 21R120151 Cer Tub: 47 mmf 500V  

C-E1 21R114554 Cer Disc: 470 mmf 500V  

C-82 21R114554 Cer Disc: 470 mmf 500V  ïC-83 21R114554 Cer Disc: 470 mmf 500V  
C-85 21R1a0152 Cer Tub. 56 mmf 500V   

©John F. Rider 

List Part 
Price Number 
25 

.25 

35 

.25 

.25 

2.85 

.25 

5.70 

1.25 

2.80 

2.40 

4.85 

2.80 

5.50 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

C-86 2IR114554 

C-87 21R114554 
C-88 

C-100 

C-101 

C-102 

C-103 

C-104 

C-105 

C-106 

C-107 

C-109 

C-110 

C-111 

C-113 

C-114 

C-115 

C-116 

C-117 

C-118 

C-119 
C-120 
C-121 

C-122 

C-123 

C-124 

C-125 

21R114554 

21R121114 
21R115730 

8K490236 
21R115312 

21R121114 

2IR482726 

21R121106 

21R482726 

2IR482726 

8K490236 

21R482726 

234690543 

234690543 

8K490228 

21R115856 

8K490236 

8K119350 

21E115856 

21E118749 
21R118749 

8K490249 

21R114554 

21R115856 
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Description 

Cer Disc: 470 mmf 500V  

Cer Disc: 470 mmf 500V  

Cer Disc. 470 mmf 500V  

Cer Disc: 10 mm! 500V  

Cer Disc: 120 mmf 500V  
Mid Tub: . 1 mf 400V  

Cer Disc: . 005 mf 500V  

Cer Disc: 10 mmf 500V  

Cer Disc: . 01 mf 500V  

Cer Disc: . 002 mf 500V  

Cer Disc: . 01 mf 500V  
Cer Disc: . 01 mf 500V  

Mid Tub: . 1 mf 400V  

Cer Disc: . 01 mf 500V  
Lytic: 3 mf/50V  

Lytic: 3 mf/50V  

Mid Tub: .022 mf 400V  

Cer Tub: 470 mmf 500V  

Mid Tub: . 1 mf 400V  

Mid Tub: . 047 mf 400V  

Cer Tub: 470 nmf 500V  

Cer Tub: . 001 mf 500V  

Cer Tub: . 001 mf 500V  

Mid Tub: . 0047 mf 600V  
Cer Disc: 470 mmf 500V  

Cer Tub: 470 mmf 500V  

Mid Tub: . 015 mf 200V   
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List Part 411114:, lv Price Number 

ListP 

Description 
.25 C-126 8K490222 Mid Tub : 4;mf 400V  .25 
.25 c-127 8K490247 Mid Tub- 0033 mf C 

600V  .40 
.25 C-128 21R4101 15 Cer Disc . 220 mmf 500V .25 C 

C 
.25 C-129 21R115867 Cer Tub" . 0047 mf 500V  .25 C 
.25 C-130 8K490222 Mid Tub: . 0047 mf 400V  .25 C 

.35 C-131 21R114781 Mica: 680 mmf 500V  .25 
C .25 C-132 21R6673 

Mica: 470 mmf 500V  .25 C 
.25 C-133 8K119350 Mid Tub: . 047 mf 400V  .25 c 

.35 C-134 8K119350 Mid Tub' . 047 mf 400V  .25 c 

25 C-135 8KI19354 Mid Tub. . 15 mf 400V  ' 35 C 

.35 C-136 8K490222 Hid Tub. . 0047 mf 400V  .25 c 

35 C-137 8K490236 Mid Tub. . 1 mf 400V  .35 
.35 C-138 21R120561 Cer Tub. 6.8 mmf 500V  25 c 

35 C-139 8K490268 Mid Tub: . 001 mf 1000V  . 35 C 

•00 C-140 21R114207 Cer Disc: 47 mmf 500V  25 c 
.90 C-141 8K119346 Mid Tub. 01 mf 400V  . 35 C 

40 C-142 21R121252 Cer Disc: 130 mmf 5000V .45 c 
.25 C-143 8K490212 Mid Tub. 22 mf 200V  .40 C-

.35 C-144 8K490284 Mid Tub: . 047 mf 1000V  .35 
C-.25 C- 145 * 214733777 Cer: 500 mm! 20KV  1.40 

.25C-146 * 214732365 Cer: 500 mmf 10KV; threaded C-

.25 C-on one end  1.30 

.25 C-147 * 214733779 Cer: 500 mmf 10KV; threaded C-

.C-• 40 on both ends  1.30 

.25 C-148 * 214732370 Cer: 500 mmf 30KV  3.35 

.26C-150 21R482726 Cer Disc: . 01 mf 500V  C- i 

.25 C-149 21R120916 Ce r Di sc: . 005 m f 3000V  .45 



CHASSIS BP-902-01, TS-902A-03 

Pan 
Number 

*14B733742 

Description 

List 
Price 

Insulator, control ( insulates 

front center suppl controls from 
chassis)   .30 

14A731524 Insulator, pic tube (on front tube 
support brkts)   .05 

14A703228 Insulator, interlock  .10 

*14A732359 Insulator, shaft ( insulates shaft 
from chassis)  doz . 50 

43A722511 Insulator, sleeving (T-1, 2) doz .50 

14K732687 Insulator, pilot light doz . 50 

*14B733764 Insulator, pic tube (around pic 

tube)  

61B730644 Jewel, dial light  .10 
*1V734867 Magnet, beam positioning: incl 

magnet retaining arm  1.55 

*59A733739 Magnet, blue beam (around neck of 
picture tube)  2.10 

*59A734620 Magnet, purity control (around 
neck of picture tube)  ' 

2K791404 Nut, coil & core mtg (L-47)....doz 

*2K721967 Nut, core mtg (T-204)  
*2K721856 Nut, core mtg (L-215, 216, T-12)  

257051 Nut, hex; palnut; 3/8-32 x 9/16 
(control mtg) doz . 15 

25400482 Nut, palnut (C-10, 19, 21, 28) doz . 15 
*75K731897 Pad, cushion (on front pic tube 

support brkt)   .10 

29A732247 Pin, contact ( grids of pic tube)  .10 
29A5400 Pin, terminal (on spkr lead)...doz . 20 

9A484098 Plate, electrolytic mtg: 3 lug 
(C-74, 252)   .05 

64A90034 Plate, electrolytic mtg: 4 lug 
(C-73)  

*64A733762 Plate, coil mtg (T-6, 14)   .05 
29K712319 Plug, line cord ( interlock on 

chassis)   .15 
28A721864 Plug, ant: 2- prong ( on ant lead)  .05 

28A731387 Plug, defl yoke: 4 pin  .10 

29K730036 Plug, defl yoke: 1 pin  05 
*28A734765 Plug, second anode  .55 
28K731I54 Plug, 1 pin (L-204)   .10 

28A11368 Plug, 4 pin (L-217, 219, 221)   . 10 
*28K732702 Plug, 8-prong (connects BP chassis 

to main chassis)  

1V732877 Pulley Assem (on rear of tuner)  .40 
9K730388 Receptacle, five pin (service test 

recept)   
9A731389 Receptacle, six pin (defl yoke)  .15 

9A730031 Receptacle, inter-chassis connect-

ing: 1-1/2" MC  
9A720006 Receptacle, two pin (for L-43 adj) 

9A701065 Receptacle, inter-chassis connect-

ing: 1-5/16" MC  

*9K734489 Receptacle, second anode....   

9A721859 Receptacle, fusing resistor  
*9K732674 Receptacle, hi-voltage  

*91(733778 Receptacle, four pin (L-217, 219, 
222 plug in)  

*9A6729 Receptacle, five pin ( color grid 

test)   
9A722758 Receptacle, test (R-Y demodulator 

& IF)   
9A702469 Receptacle, plug in ( fine phase)" . 15 

*35121890 Screw, machine: 4-40 x 1/4"; pl 
hex hd; stl; brass pl ( conver-
gence coil clamp retaining)...doz . 20 

359650 Screw, machine: 6-32 x 3/4"; si 
rd hd ( C-10, 19, 21, 28 adj)..doz . 15 

47A732384 Shaft, extension (contrast control) . 10 

*47K732337 Shaft, fine tuning  .45 
1A722216 Shaft & Sprocket Assem, UHF dial 

drive  
26A720284 Shield, dial light  .05 
*26C734499 Shield, magnetic (around pic tube) 36.05 

26K730395 Shield, tube ( V-1, 2)   .10 
26A522403 Shield, tube ( V-3, 4, 5, 24, 25) .   .05 

9R119872 Socket, tube: miniature; 7-prong; 
1" MC; wafer type  

6.15 

2.15 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

*New Item, Appears in any List for First Tine 
**Plus Federal Excise Tax at Current Rate 

***Prices Furnished Upon Request 

.50 

.05 

.05 

.05 

.35 

.15 

.25 

.10 

.20 

.60 

.15 

.65 

.15 

.20 

.10 

.80 

.15 

Part 
Number 
14K733202 

14K712339 

9R119873 

9R119881 
98730640 

9R119883 

1X790307 

Description 
Insulator, chassis mtg (on sides 
of chassis)   

Insulator, control ( insulates vol, 

tone & rear controls from chassis) .05 
Socket, tube: miniature; 7-prong; 
1-5/16" MC; wafer type  .15 

Socket, tube: noval (V-1, 2)   .20 
Socket, pilot light & brkt asses  .30 

Socket, tube: noval  .20 
Socket, tube: octal; cushioned 
type (V-13)   .40 

• )a731818 Socket, crystal  .35 
▪ B733794 Socket, pic tube: 14 contact - 12 

leads  6.40 

Spring, tension (for convergence 
coil assem)  .05 

Strap, tube retaining asses  .90 

Strip, terminal: 2 screw (ant 

term)  .15 

4B592i., ' 98 Washer, "C" ( on contrast control 
shaft ext)   .05 

4A11722 Washer, "C" (belt pulley ret on 
rear of VHF tuner) doz .20 

4K7757 7 Washer, tnsulator (horiz size in-
sulating)  per/c . 50 

4A730195 Washer, rubber ( on pic tube sup-
port rod)  doz .35 

4K730095 Washer, shoulder: fibre ( control 
mtg)  doz . 30 

VHF TUNERS 

*1U733177 VHF Tuner WTT-67  

. .'34508 *41A 

*1V7:1 4239 
31A2. ' 990 

List 
Price 

.20 

exch 30.90 

*1U733178 \VHF Tuner WTT-67Y  

MODELS 19CK1, B, Yl9CK1 & B CABINET PARTS 

1V732596 Eack Cover Assembly: incl line 
''...ord; less pic tube rear cover  

7A722505 W .acket, window & mask retaining 
 doz 

*7A733787 Biacket, window mtg  

751(734768 Bumper, rubber ( on window & mask 
retaining brkts) doz 

751(731334 Bumper, rubber ( on window mtg 
brkt)  doz 

75K734651 Bum,)er, rubber (on suppl control 
do, r) doz 

*16E733773 Cab)net, console; red-brn maho-
gaily; less window, mask, escutch-

eon, case & door and ornamental 
trim ( 19CK1 & Y)   

*16K733774 Cabinet, console: limed oak; less 
window, mask, escutcheon, case & 

door and ornamental trim 

(19CK1B & Y)   

*15K733736 Case, suppl control  
55K730706 Caster: with 55K712373 gripneck.. 

301(712361 Cord, line. with plug & interlock 
recept  

15K732800 Cover, pic tube rear  

15C733529 Door, suppl control  

*13K733798 Escutcheon, decorative (on front 
of cabinet)   

*32A734658 Gasket, pic tube  
36K733398 Knob, channel selector ( 19CK1 & B) 

36B733397 Knob, VHF channel selector 
(Y19ÇK1 & B)   

*36A734769 Knob, control: with insert spring 
(fine phase control)   

366712294 Knob, control: with insert spring 

(area sel switch)   .25 

36C733399 Knob, brightness   .80 
*36A734772 Knob, contrast & chroma  . 10 

368733395 Knob, fine tuning & off volume  .80 
*36C734253 Knob, medallion ( on suppl control 

door)   1.75 

36C730167 Knob, tone  .45 
*138734622 Logotype, color TV  1.00 
13F733733 Mask, pic tube  20.45 

13C733531 Overlay, decorative ( on suppl con-
trol door)   

*13K734254 Plate, background ( on suppl con-

trcl door) 

5K791S56 Rivet, shoulder ( line cord mtg)... . 05 

Part 
Number Description 

3K120849 Screw, machine: 8-32 x 1"; deco-
rative ins hd; cop oxd ( spkr mtg) 

3S114993 Screw, machine: 1/4-20 x 1-3/4"; 

pl hex hd; cad pl (chassis mtg) 

 doz 

3S120612 Screw, sheet metal: #4 x 5/16"; 

Phillips flat hd; stl; brass pl 
(door knob mtg)  • doz . 35 

*500734275 

or 500731759 Speaker, PM: 10"; 3.2 ohm VC; 

with recept  9.50** 

exch 7.15 
*50B734220 Speaker, PM: 4"; 3.2 ohm VC; with 

lead & plugs  3.70** 

eXch 2.80 
41A733811 Spring, suppl control door doz . 30 

I3K731773 Trim, ornamental: right-hand; 
35-5/16" long  6.90 

13K731771 Trim, ornamental: left-hand; 
35-5/16" long  6.90 

*61K733730 Window, pic tube: cher  13.45 
MODELS 19CK2, B, Yl9CK2 & B CABINET PARTS 

1V7'2597 back Cover Assembly; lncl line 

cord; less pic tube rear cover... 
7A722505 Bracket, window & mask retaining 

 doz .30 

*7K733789 Bracket, window mtg  .05 
75K734768 Bumper, rubber ( ow window & mask 

retaining brkts) doz . 30 
751(731334 Bumper, rubber (on suppl control 

41.20** door) doz . 30 

*16E734159 Cabinet, table model: red-brn ma-

hogany; less window, mask, es-

cutcheon, case & door and orna-
mental trim ( 19CK2 & Y)   

*16K734161 Cabinet, table model: limed oak; 

less window, mask, escutcheon, 

case & door and ornamental trim 
.30 (19CK2B & Y)   
.05 *15K733736 Case, suppl control  1.60 

301(712361 Cord, line: with plug & interlock 

.30 recept  .80 
15K732800 Cover, pic tube rear  1.15 

.30 I5C733529 Door, suppl control  1.75 

*13K733785 Escutcheon, decorative (on front 

.30 of cabinet)   2.85 

*32A734658 Gasket, pic tube  .15 
36K733398 Knob, channel sciaccor (19CK2 & B) 1.25 
36B733397 Knob, VHF channel selector 

(Y19CK2 & B)   1.35 

*36A734769 Knob, control: with insert spring 
(fine phase control)   .15 

366712294 Knob, control: with insert spring 

(area sel switch)   .25 
1.60 36C733399 Knob, brightness  .80 

.85 *36A734772 Knob, contrast & chroma  . 10 

36B733395 Knob, fine tuning at off volume  .80 

.80 *36C734253 Knob, medallion (on suppl control 
1.15 door)   1.75 

1.75 36C730167 Knob, tone  .45 
*1313734622 Logotype, color TV  1.00 

4.95 13F733733 Mask, pic tube  20.45 

.15 13C733531 Overlay, decorative ( on suppl con-
1.25 trol door)   

*13K734254 Plate, background ( on suppl con-
1.35 trol door)   

5K791856 Rivet, shoulder ( line cord mtg)... . 05 

.15 3K120849 Screw, machine. 8-32 x 1"; deco-

rative ins hd; cop oxd (spkr mtg) .25 
35114993 Screw, machine: 1/4-20 x 1-3/4"; 

pl hex hd; cad pl (chassis mtg) 

 doz .50 
3S120612 Screw, sheet metal: #4 x 5/16"; 

Phillips flat hd; stl; brass pl 

(door pull mtg) doz 

• • • 

sac 

1.35 

1.00 

*500734531 

or 500734532 Speaker, PM: 5 x 7"; 6.4 ohm VC; 

with leads & plugs  

*5* 

* * * 

1.35 

1.00 

exch 4.15 
*500734533 

or 500734760 Speaker, PM: 5 x 7"; 6.4 ohm VC; 

with recept  

exch 4.15 

©John F. Rider 

List Part 
Price Number 

.05 41A733811 

*13K733783 

.50 *130733781 

Description 
List 

Price 

Spring, suppl control door doz .30 
Trim, ornamental: right-hand; 
25-5/16" long  

Trim, ornamental: left-hand; 
25-5/16" long  

*61K733730 Window, pic tube: clear  13.45 

MODELS 19CT1, B, Yl9CT1 & B CABINET PARTS 

*1V732595 

7A722505 

*7K733789 

*75K734768 

75K731334 

35A790097 
*160733795 

*161(733796 

case & door and ornamental 

(19CT1B & Y)  
*15K733736 Case, suppl control  
20K712361 Cord, line: with plug & interlock 

recept  .80 
15K732800 Cover, pic tutié- rear  1.15 

15C733529 Door, suppl control  1.75 

*13K733785 Escutcheon, decorative ( on front 

of cabinet)   2.80 
*32A73‘.653 Gasket, pic tube  .15 

36K733398 Knob, channel selector ( 19CT1 & B) 1.25 
36B733397 Knob, VHF channel selector 

.Y19CT1 & B)   1.35 
36C733399 Knob, brightness  

*36A734769 Knob, control: with insert spring 

(fine phase control)   
368712294 Knob, control: with insert spring 

(area sel switch)   
*36A734772 Knob, contrast & chroma  

368733395 Knob, fine tuning 8. off volume  
*36C734253 Knob, medallion ( on suppl control 

door)   1.75 
36C730167 Knob, tone  

*160734734 Leg, cabinet: red-brn mahogany 

(when used as floor model)  

*16K734735 Leg, cabinet: limed oak ( when 
used as floor model)   *as 

*13B734622 Logotype, color TV  1.00 

13F733733 Mask, pic tube  20,45 

13C733531 Overlay, decorative ( on suppl con-
trol door)   

*131(734254 Plate, background ( on suppl con-
trol door)   

5K791856 Rivet, shoulder ( line cord mtg)... . 05 
3K120849 Screw, machine: 8-32 x 1"; deco-

rative ins hd; cop oxd (spkr mtg) 

3S111993 Screw, machine: 1/4-20 x 1-3/4"; 

Pl hex hd; cad pl ( chassis mtg) 

 doz .50 
3S120612 Screw, sheet metal: #4 x 5/16"; 

Phillips flat hd; stl; brass pl 

(door pull mtg)  doz .35 

Spring, suppl control door doz . 30 

4.65 

4.65 

* * * 

41A733811 
500734443 

or 500734659 Speaker, PM: 6"; 6.4 ohm VC; 

with leads & plugs  6.00** 

Back Cover Assembly: incl line 
cord; less pic tube rear cover... 

Bracket, window & mask retaining 

 doz .30 
Bracket, window mtg  .05 

Bumper, rubber ( on window & mask 

retaining bracket) doz . 30 
Bumper, rubber ( on suppl control 

door) doz . 30 
Bumper, rubber ( cabinet feet)   . 15 

Cabinet, table model: red-brn ma-
hogany; less window, mask, es-

cutcheon, case & door and orna-
mental trim ( 19CT1 & Y)   

Cabinet, table model: limed oak; 
less window, mask, escutcheon, 

trim 
*sr 

1.60 

.80 

.15 

.25 

.10 

.80 

.45 

1.35 

1.00 

.25 

exch 4.50 
500734444 

.35 or 500734660 Speaker, PM:. 6"; 6.4 ohm VC; 

with recept  

exch 4.50 
5.50** * 13K733783 Trim, ornamental: right-hand; 

25-7/16" long  

*13D733781 Trim, ornamental: left-hand; 
25-7/16 - long  4.65 

5.50** -.K733232 Washer, leg mtg  .35 

*61K733730 Window, pic tube: clear  13.45 

6.00** 

4.65 

V
1
0
à
0
1
0
W
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Description 

2111114554 Cer Disc: 470 mmf 500V  

218114554 Cer Disc: 470 mmf 500V  

218115312 Cer Disc: .005 mf 500V  

218120916 Mid Tub: . 01 mf 600V  

8K490253 MIA Tub: . 01 mf 600V  

218114554 Cer Disc: 470 mmf 500V  
218114554 Cer Disc: 470 mmf 500V  

218114554 Cer Disc: 470 mmf 500V  

218114554 Cer Disc: 470 mmf 500V  

218115856 Cer Tub: 470 mmf 500V  

*20A734484 Color Shading Control ( fine 

phase): 3.5 to 25 mmf  

2186624 Mica: 270 mmf 500V  

218482726 Cer Disc: .01 mf 500V  

218121481 Cer Disc: 270 mmf 500V  

218121114 Cer Disc: 10 mmf 500V  

218482726 Cer Disc: .01 mf 500V  

218121548 Cer Disc: 33 mmf 500V  

218121548 Cer Disc: 33 mmf 500V  

218121548 Cer Disc: 33 mmf 500V  

21K121548 Cer Disc: 33 mmf 500V  

211E121698 Cer Disc: 220 mmf 500V  
218121251 Cer Disc: 180 mmf 500V  

21K'21836 Cer Disc: .002 mf 500V  

21,E-182726 Cer Disc .01 mf 500V  

218115955 Phenolic 4.7 mmf 500V  

218115955 Phenolic: 4.7 mmf 500V  
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List Ref. Part 
Price No. Number Description 

C-217 81E490236 Mid Tub: . 1 mf 400V  

C-218 *238734486 Lytic: 10 mf/300V; 

500 mf/15V  
C-219 218121468 Cer Disc: 39 mmf 500V  

C-220 8K490236 Mid Tub: . 1 mf 400V  

C-221 218115948 Mid Phenolic: 2.2 mmf 500V  

C-222 8K490255 Mid Tub: . 022 mf 600V  

C-223 8K490255 Nid Tub: . 022 mf 600V  

C-224 8K490255 Mid Tub: . 022 mf 600V  

C-225 218120916 Mid Tub: .01 mf 600V  

C-226 218115955 Phenolic: 4.7 mmf 500V  

C-227 218482726 Cer Disc: . 01 mf 500V  

C-229 218120100 Cer Disc: .0015 mf 500V  

C-230 218120100 Cer Disc: .0015 mf 500V  

C-231 218482726 Cer Disc: .01 mf 500V  
C-232 8K490226 Mid Tub: . 01 mf 400V  

C-233 8K490212 Mid Tub: . 22 mf 200V  

C-234 218482726 Cer Disc: . 01 mf 500V  

C-235 218482726 Cer Disc: . 01 mf 500V  

C-236 218115900 Cer Tub: 100 stmf 500V.  

C-237 218115641 Cer Tub: 56 mmf 500V.  
C-238 218482726 Cer Disc: . 01 mf 500V  

C-239 218482726 Cer Disc: .01 mf 500V  

C-240 218482726 Cer Disc: . 01 mf 500V  
C-241 218482726 Cer Disc: . 01 mf 500V  
C-242 218121251 Cer Disc: 180 mmf 500V  

C-243 8K490226 Mid Tub: . 01 mf 400V  

C-244 *23K734273 Lytic: 100 mf/15V....   

.25 

.25 

.25 

.45 

.30 

.25 

.25 

.25 

.25 

.25 

3.10 

.25 

.35 

.25 

.25 

.35 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.35 

.25 

.25 
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List Ref. Part List 
Price No. Number Description Price 
.35 C-245 8K490206 Illd Tub: . 047 mf 200V  .25 

C-246 8K490226 Nid Tub: . 01 mf 400V  .25 
2 •75 C-247 231E734273 Lytic: 100 mf/15V  1.45 

.25 C-248 8K490206 Mid Tub: . 047 mf 200V  .25 

.35 C-249 8K490226 Mid Tub: . 01 mf 400V  .25 

.25 c-250 8K490206 Mid Tub: . 047 mf 200V  .25 

.40 c_251 23K734273 Lytic: 100 mf/15V  1.45 

.40 c-252 *238734496 Lytic: 100-70 mf/25V  1.80 

.40 C-253 218482726 Cer Disc: . 01 mf 500V  .35 

.45 C-254 218120916 Cer Disc: . 01 mf 500V  .45 

.25 C-255 218115948 Phenolic: 2.2 mmf 500V  .25 

.35 C-256 218115955 Phenolic: 4.7 mmf 500V  .25 

.25 CR-1 *488733746 Rectifier, selenium: 600 ma 3.80 

.25 cg-2 *488733961 Rectifier, selenium: 250 ma 2.65 

.35 CR-3 48C711052 

.25 or 481E711077 Crystal, diode ( 1860)  1.00 

.40:1 CR-4 48C711052 

.35 or 48K711077 Crystal, diode ( 11460)  1.00 

.35 CR-5 48C711052 

.25 or 481E711077 Crystal, diode ( 1860)   1.00 

.25 CR-6 *808733741 Regulator, voltage  18.00 

.35 CR-7 *4813732230 Crystal, 3.58 Mc  7.70 

.35 CR-8 *486733746 Rectifier, selenium: 600 ma 3.80 

.35 

.35 L-1 24A721862 Coil, FM trap  .10 

.25 L-2 24A731357 Coil, IF trap: 40 Mc  . 10 

.25 L-3 24K722232 Coil, ant pri: incl L-3A 

1.45 thru L-311  .le 

CHASSIS BP-902-01, TS-902 



Part 
Number 

2411722265 

24A730748 

24A721274 

L-7 24C722228 
L-8 24K722231 

L-9 24C722262 

L-10 24K722229 
L-11 24A721855 

L-12 2411722263 

L-13 24A730100 
L-14 24A721274 

L-15 241E722233 

L-16 24K722264 

L-26 *2411732820 

L-27 * 1V733254 

L-28 " 258734495 

L-29 *2513734908 

L-30 * 2411731893 
L-31 24K732820 

L-37 *24R119847 

L-38 *24R119855 

L-39 *2413731883 
L-42 24R119855 

L-43 *2411721065 

L-44 *248734997 

L-47 *248733751 

L-48 

L-49 

L-201 

24A721274 

24A721274 

•24R121805 

L-202 * 1V732586 

L-203 *24R119856 

L-204 *2413734843 

L-205 

L-206 
L-207 

*248732672 

24B732672 

*1V732207 

L-208 1V732207 

L-21.1 

L-212 

L-213 

L-214 

24K733200 
2411733200 

24R119855 

*24R121453 

L-215 *248732205 
L-216 * 1V734277 

L-217 *248734745 

L-218 *2411733734 

L-219 *248734745 
L-220 24K733734 
L-221 248734745 
L-222 24K733734 

L-223 *258734494 

Resistors - Note: 

R-1 

R-2 

R-3 

R-4 

R-5 

R-6 

R-7 

R-8 

R-9 
R-10 

R-11 

R-12 

R-13 

R-14 

R-15 

R-16 

R-17 

R-51 

R-52 

R-53 

R-54 

R-55 

6R3nC4 

6R5687 

6R6397 

6R6056 

6R6429 

6R6475 

6R6229 

6R5659 

6R6269 

6R6393 

6R6028 

6R6028 

6R6414 

6R6477 

6R6054 

6R6229 

6R5766 

6R6477 

*6K121897 

6R6398 

6R6326 

6R2004 

List 

Description Price 

Coil, ant sec: incl L-4A 

thru L-4F  .20 

Coil, UHF input matching.....10 

Choke, RF  . 10 
Coil, neutralization  . 10 

Coil, RF pri  .10 

Coil, RF pri: chan 2 thru 6 .25 

Coil, RF pri ( UHF position). . 10 
Coil, RF sec ( UHF position). . 10 

Coil, RF sec: chan 2 thru 6 . 25 

Coil, RF sec: chan 13  .10 

Choke, RF ..   .10 

Coil, ose: chan 13  .05 

Coil, osc: chan 2 thru 6  .25 

Coil, cony pri: with core  .70 

Coil, interstage: with core . 40 

Choke, filter 

Choke, filter   
Coil, 41.25 Mc trap  

Coil, cony sec: with core  .70 

Coil, comp: blk-org code  .55 

Coil, comp: org-blk code  .70 
Coil, 4.5 Mc trap: with core . 75 

Coil, comp: org-blk code  .70 

Coil, horiz ose  .55 

Yoke, defl: yel code  46.95 

Coil, horiz size & shunt: 

incl R-156  1.80 

Choke, RF f-i-irber  .10 

Choke, RF flefter  .10 

Coil, comp: wound on 10K 

res; red-wht code  .55 

Coil, 3.58 Mc trap: with 

core; red code  .80 

Coil, comp: org-org code  .60 

Coil, burst take off: gmn 

code  

Coil, comp: wht-blk code  

Coil, comp: wht-blk code  
Coil, 3.58 Mc trap: with 

core; blue code  .85 

Coil, 3.58 Mc trap: with 

core; blue code  .85 
Coil, comp: wht-blk code  .70 
Coil, comp: wht-blk code  .70 

Coil, comp: org-blk code  .70 

Coil, comp: wound on 560 

res; red-vio code  .50 

Coil, reactance  1.50 
Coil, 3.58 Mc osc:incl C-241 

& 242  1.90 

Coil, convergence  4.35 

Coil, horiz dyn phase  1.30 

Coil, convergence  4.35 
Coil, horiz dyn phase  1.30 
Coil, convergence  4.35 

Coil, horiz dyn phase  1.30 
Choke, filter: 2 by  1.75 

All resistors are insulated carbon 

type unless otherwise specified 

1800 10% 2W  25 

2200 10% 2W  .25 

22,000 10% 1/2W doz 1.20 

47,000 20% 1/2W  doz 1.20 
820,000 10% 1/2w doz 1.20 

680,000 10% 1/2w doz 1.20 

1000 10% 1/2W doz 1.20 
3900 10% 1/2W doz 1.20 

820 10% 1/2W doz 1.20 
1200 10% 1/2w doz 1.20 

22,000 20% 1/2w doz 1.20 

22,000 20% 1/2w doz 1.20 

270,000 10% 1/21 doz 1.20 

15,000 10% 1/2w doz 1.20 

10,000 20% 1/2W doz 1.20 

1000 10% 1/2W doz 1.20 

12,000 10% 2W  .25 

15,000 10% 1/2W doz 1.20 

820 10% 2W  .25 

150,000 10% 1/2W doz 1.20 

100 10% 1/2w doz 1.20 

8200 10% 1/21 doz 1.20 

3.85 
1.60 

.75 

.90 

.90 

Part List 
No. Number Description Price 

R-56 6R6229 1000 10% 1/2W doz 1.20 

R-57 6R2035 82 10% 1/2W doz 1.20 

R-58 6R6398 150,000 10% 1/2W doz 1.20 

R-59 6R5660 180 10% 1/2W doz 1.20 

R-60 6R6428 6800 10% 1/21 doz 1.20 

R-61 6R6428 6800 10% 1/2w doz 1.20 

R-62 6R6410 33,000 10% 1/2W doz 1.20 

R-63 6R6074 68,000 10% 1/2), doz 1.20 

R-64 18A733887 Tone Control: 1 meg  .55 

R-65 * 18E3732228 Dual Control & Switch: vol - 

1 meg tapped at 250K & 

brightness - 100K  1.35 

R-66 6R2122 4.7 meg 20% 1/2w doz 1.20 

11.-67 6R6032 470,000 20% 1/2W doz 1.20 
R-68 6R6032 470,000 20% 1/2W doz 1.20 

R-69 6R6090 470 10% 1/2W doz 1.20 

R-70 *61E121896 1500 10% 2W  .25 

R-71 * 188731827 Dual Control: horiz center-

ing - 20 ohms; vert center-
ing - 20 ohms  4.00 

R-72 * 171(731896 Wire Wound: 1500 10% 5W  

R-73 * 17A732655 Special, wire wound: 7.5 

ohm (CAUTION - use only 

special fusing res as re-

placement.)  1.00 
R-74 6R6320 10,000 10% 1/2W doz 1.20 

R-75 6R5550 47 10% 1/2W doz 1.20 

R-76 6R3949 470 20% 1/21 doz 1.20 

R-77 6R3949 470 20% 1/2W doz 1.20 

R-78 6R6394 12,000 10% 1/2w doz 1.20 

R-79 6R5550 47 10% 1/2W doz 1.20 

R-80 6R3949 470 20% 1/21 doz 1.20 

R-81 *61E121901 27,000 10$ 1W  .20 

R-82 6R3949 470 20% 1/2W doz 1.20 

R-83 6R5551 120 10% 1/2W doz 1.20 

R-84 6R3949 470 20% 1/21 doz 1.20 

R-85 6R6229 1000 10% 1/2W doz 1.20 
R-86 6R6397 22,000 10% 1/2W doz 1.20 

R-87 6R6080 4700 10% 1/2W doz 1.20 
R-88 6R6475 680,000 10% 1/21 doz 1.20 

R-89 6R6434 27,000 10% 1/2W doz 1.20 
R-90 6R6394 12,000 10% 1/2W doz 1.20 

R-91 *611121895 15,000 10% 1W  .20 

R-92 6R6269 820 10% 1/2w doz 1.20 

R-93 *6E121899 3300 10% 2W  .25 
R-94 6R6046 1 meg 10% 1/2w doz 1.20 

R-95 6R6048 47,000 10% 1/2W doz 1.20 

R-96 6R6393 1200 10% 1/21 doz 1.20 

R-97 * 188731886 Contrast Control: dual; 

front 500, rear 1K  1.90 
R-100 6R6046 1 meg 10% 1/21 doz 1.20 
R-101 6R5581 3300 10% 1/2w doz 1.20 

R-102 6R6320 10K 10% 1/2W doz 1.20 

R-10' 6R2035 82 10% 1/2W doz 1.20 

"q732223 Color Intensity Control 

(chroma): 10K  .85 
R- ,..76-11120474 22,000 10% 2W  .25 

R-, 6R6032 470,000 20% 1/2W doz 1.20 
R-107 6R6031 100,000 10% 1/2W doz 1.20 

R-109 6K121894 22,000 10% 1W  .20 

R-110 6R2061 180,000 5% 1/2W doz 1.75 

R-111 6R5587 1 meg 5% 1/2W doz 1.75 

R-112 6R400067 330,000 5% 1/2W doz 1.75 

R-113 *611121894 22,000 10% 1W  .20 

R-114 6R400076 39,000 5% 1/2W doz 1.75 
R-115 6R6229 1000 10% 1/2W doz 1.20 

R-116 6R6429 820,000 10% 1/2W doz 1.20 

R-117 6R6031 100,000 10% 1/2W doz 1.20 

R-118 6R6320 10,000 10% 1/21 doz 1.20 

R-119 6R6407 220,000 10% 1/2w doz 1.20 

R-120 6R6428 5600 10% 1/2W doz 1.20 

R-121 6R5768 33,000 10% 2W  .25 

R-122 6R6410 33,000 10% 1/2W doz 1.20 

R-123 6R6031 100,000 10% 1/2W doz 1.20 

R-124 6R6407 220,000 10% 1/2W doz 1.20 

R-125 6R6069 2200 10% 1/21 doz 1.20 

R-126 6R6428 6800 10% 1/2W doz 1.20 

R-127 6R6069 2200 10% 1/2W doz 1.20 

R-128 6R6397 22,000 10% 1/2W doz 1.20 
R-129 6R6080 4700 10% 1/2W doz 1.20 

R-130 6R6031 100,000 10% 1/2W doz 1.20 

R-131 6R6031 100,000 10% 1/2W doz 1.20 

R-141 6R6074 
R-142 6R5646 

R-143 6R6031 
R-144 6R6320 

R-145 6R5581 
R-146 6R6046 

R-147 * 1811734928 

R-148 6R6007 

R-149 17R121123 

.45 R-150 6R6397 

R-151 * 181E733743 
R-152 6R6394 

R-153 6R6048 

R-154 6R6433 

R-155 6R2035 

R-156 6R476012 

R-157 6R6048 

R-158 6K120580 

R-159 6R6326 
R-160 6R6410 
R-161 6K121900 

R-162 6K121893 

R-163 6K121893 
R-164 6R2046 

R-165 171(488266 

R-166 6R5591 
R-167 6R5701 
R-168 6R3949 

R-169 6R5591 
R-170 6R6320 

R-171 6R6075 
R-172 6R5550 

R-201 6R6430 

R-202 6R6074 
R-203 6R6229 

R-205 6R3949 
R-206 6R3949 

R-207 6R5556 

R-208 6R5556 
R-209 * 188731834 

Ref. Part List 
No. Number Description Price 

R-132 6R6031 100,000 10% 1/2w doz 1.20 

R-133 6R5659 3900 10% 1/2W doz 1.20 

R-134 6R2122 4.7 meg 20% 1/2W doz 1.20 

R-135 * 188733738 Dual Control: vert hold - 

200R; horiz hold 100K.... 1.70 
R-136 6R5646 390,000 10% 1/2w doz 1.20 

R-137 6R6320 10,000 10% 1/2W doz 1.20 

R-138 6R6229 1000 10% 1/2w doz 1.20 
R-139 6R6117 5600 10% 1/2W doz 1.20 
R-140 * 1813731880 Dual Control: vert lin - 2K; 

vert size - 2 meg  1.70 

68,000 10% 1/2W doz 1.20 

390,000 10% 1/21 doz 1.20 

100,000 10% 1/2W doz 1.20 
10,000 10% 1/2W doz 1.20 

3300 10% 1/21 doz 1.20 

1 meg 10% 1/2W doz 1.20 

Horiz Drive Control: 5000.. 1.65 

68 20% 1/2W doz 1.20 

5000 10% 5W  .80 
22,000 10% 1/2W doz 1.20 

Focus Control: 2.5 meg  3.95 
12,000 10% 1/21 doz 1.20 

47,000 10% 1/21 doz 1.20 

2.2 meg 10% 1/2w doz 1.20 

82 10% 1/2W doz 1.20 
3900 10% 2W  .25 

47,000 10% 1/21 doz 1.20 

Wire Wound: 6.8 10% 1W... . 20 
100 10% 1/2W doz 1.20 

33,000 10% 1/2W doz 1.20 
47,000 10% 1W  .20 

470,000 10% 1W  .20 
470,000 10% 1W  .20 
820 10% 2W  .25 

Wire Wound: . 47 10% 1/2W  .15 
18,000 10% 1/21 doz 1.20 
820 10% 1W  .20 

470 20% 1/2W doz 1.20 

18,000 10% 1/2W doz 1.20 
10,000 10% 1/2W doz 1.20 

100,000 20% 1/2W  doz 1.20 
47 10% 1/2W doz 1.20 

10,000 10% 1W  .20 

68,000 10% 1/2W doz 1.20 
1000 10% 1/2W doz 1.20 

470 20% 1/2W doz 1.20 
470 20% 1/2W doz 1.20 

10,000 5% 1/2W doz 1.20 
10,000 5% 1/2W doz 1.20 

Dual Control: blue G-2 - 3 

meg; blue bkgd - 100  1.70 

R-210 *6A733145 Special: 33,000 10% 4W; 
with heat dissapating band. . 50 

R-211 * 1811732740 Blue Gain Control: 1000 ohms . 40 

R-213 6R6393 1200 10% 1/21 doz 1.20 

R-214 6R5591 18,000 10% 1/2W doz 1.20 
R-215 6R6046 1 meg 10% 1/2W doz 1.20 

R-218 6R476014 18,000 10% 2W  .25 

R-219 17R121123 5000 10% 5W  .80 

R-220 6K121488 12,000 10% 2W  .25 
R-221 6R121488 12,000 10$ 2W  .25 
R-222 6R6398 150,000 10% 1/2W doz 1.20 

R-223 6R6414 270,000 10% 1/21 doz 1.20 

R-224 6R6117 5600 10% 1/2W doz 1.20 
R-225 6R6373 150 10% 1/21 doz 1.20 

R-226 * 188731833 Dual Control: green G-2 - 3 
meg; green bkgd 500  1.70 

R-227 *6K733772 Special: 27,000 10% 4W; 
with heat dissapating band. . 50 

R-228 6R5732 15,000 10% 2W  .25 
R-229 6R6236 68,000 10% 1W  .20 
R-230 6R6477 15,000 10% 1/2W doz 1.20 

R-231 6R6069 2200 10% 1/2w doz 1.20 

R-232 6R6046 1 meg 10% 1/2W doz 1.20 

R-233 * 18A734485 AFC Control: 250K  .75 

R-234 6R6046 1 meg 10% 1/2W doz 1.20 

R-235 6R6320 10,000 10% 1/2W doz 1.20 
R-236 6R6477 15,000 10% 1/2W doz 1.20 

R-238 6R6022 330 10% 1/2W doz 1.20 

R-239 6R5731 39,000 10% 2W  .25 

R-240 6R6409 2200 10% 1W  .20 
R-241 6R5556 10,000 5% 1/21 doz 1.20 

Ref. Part 
No. Number 
R-242 6R5554 

R-243 6R6075 100,000 20% 1/2W 

R-246 6R6398 150,000 10% 1/2W 
R-247 6R3949 470 20% 1/2W  

R-248 6R3949 470 20% 1/2W  

R1249 6R5721 

R-250 * 18A734621 3 meg 

R-251 6R2011 

R-254 *611121893 

R-255 *6K121893 

R-256 6R6397 

R-257 6R6048 
R-258 * 1811733740 

Deecription 
390 10% 1/21 doz 

doz 

doz 

doz 
doz 

R-259 * 18K734497 
R-260 * 188733740 

150,000 10% 1W  

Red G-2 Control* 
2.2 meg 10% 1W  

470,000 10% 

470,000 10% 1W  

22,000 10% 1/21 

47,000 10% 1/2w 
Dual Control: vert dyn 
100, vert dyn amp 2.5K 

Horiz Dyn Cony Control: 

Dual Control: vert dyn 
100, vert dyn amp 2.5K 

R-261 18K734497 Horiz Dyn Cony Control: 

R-262 188733740 Dual Control: vert dyn 

100, vert dyn amp 2.5K 
R-263 1811734497 Horiz Dyn Cony Control: 
R-265 *6R5556 10,000 5% 1/2W  

R-267 6R5718 3300 10% 1W  

R-268 6R6069 2200 10% 1/2w 
R-269 6R5577 2700 10% 1/2W 

List 
Price 
1.20 

1.20 
1.20 

1.20 

1.20 
.20 
.85 

.20 

.20 

.20 

 doz 1.20 

 doz 1.20 

tilt 
  1.75 

500 . 75 
tilt 

  1.75 

500 . 75 

tilt 

1.75 
500 . 75 

doz 1.20 
.20 

 doz 1.20 

 doz 1.20 

T-1 24K730677 Trans, ant: imp matching .85 
T-2 2411730677 Trans, ant: imp matching .85 
T-6 *24C734459 Trans, ratio det  2.10 
T-7 *25K733208 Trans, audio output  2.20 

T-8 *258733226 Trans, filament  18.60 
T-9 248721953 Trans, let IF  2.20 
T-10 *24B732201 Trans, 2nd IF  2.05 

T-11 *2411734252 Trans, bandpass plate  1.00 
T-12 '2511734747 Trans, vert blocking ose  
T-13 *248734487 Trans, hi-voltage & horiz 

output  22.95 

T-14 *24C734522 Trans, 3rd IF (sound det)  6.05 

T-15 *24C734521 Trans, 3rd IF (video det)  5.50 
T-16 *258734976 Trans, vert output  
T-201 *248734844 Trans, bandpass cathode fol-

lower grid  1.20 
T-202 *2413733747 Trans, bandpass cathode fol-

lower cathode  1.60 
T-203 *24C734483 Trans, burst amp  1.70 

T-204 *248733760 Trans, quadrature: incl 
L-209, 210, C-211, 212 & 

213  2.60 
MECHANICAL PARTS 

1V733441 Arms & Link Assem, tone control .25 

78732855 Bracket, bearing ( holds fine tun-

ing - UHF shaft)   .10 
42A732663 Belt, UHF drive  .25 

*7511731898 Bumper, rubber ( on pic tube tilt 

brkt)   .25 
43A732660 Bushing, pulley: phenolic (on 

rear of fine tuning shaft)   .20 
43A735148 Bushing, sleeve: nylon ( on rear 

of fine tuning shaft)   

*14A734482 Cap, plate insulating (V-20 mtg)  

42A720008 Cap, plate: with lead (V-17)   . 20 

*4211471194 Clip, electrolytic mtg (C-66, 75)  .05 
*4211734748 Clip, electrolytic mtg (C-69)   .05 
*42A734655 Clip, grid & lead (V-19)   .35 

42A730642 Clip, spring (dial light jewel ret) . 05 

41A732715 Clip, spring ( fine tuning rotor 
grounding)   .05 

42K731600 Clip, tube shield (V-3, 4, 5, 25, 
26)   .05 

*7611733748 Core, iron (L-47)   .30 

46A711360 Core, iron ( L-2, 3)   .10 
46A780344 Core, iron & screw (L-43, 218)  .45 

46K722164 Core, iron & screw (T-9, 10, L-26, 
30, 31)   .10 

*461E732255 Core, iron & screw (T-204)  . 15 
468790943 Core, iron & screw (L-39, 201, 202, 

204, 208, 215, 216, T-12, 204)  .15 

58A702714 Coupling, shaft (couples contrast 
shaft & ext)  .10 

*1E734488 Hi-Voltage Socket Assembly (V-21)  
*1V734197 Hi-Voltage Socket Assembly (V-19)  

*1V734198 Hi-Voltage Socket Assembly (V-20)  
14A733464 Insulator, core rod (L-47)   .30 I
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These models are nineteen tube direct viewing television receivers differing only in type of cabinet, size of 
speaker and their use in conjunction with a radio receiver and automatic record changer in the combination 
models. A 17" electrostatically focused rectangular tube ( I7HP4) is used in the 17" models and a 2 I" magnet-

ically focused and rectangular tube is used in the 21" models. Replacement, in all cases, must be of 
121ZP4AS 

the identical size and type. 

Service information for radio chassis in combination models will be found in the Operating and Service 
Instructions, which are furnished with each set along with operating instructions for the automatic record 
changer. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

TUBE COMPLEMENT REF. NO. FUNCTION 

R-S — 6BC51 
U — 613Q7J 

6.16-
6AU6 
6AL5 
6AV6 
6W6/GT 
6AU6 
6AU6 
6CB6 
12BY7 
12AX7 
I2AX7 
I2AU7 
I2AU7 
6V6GT 
6SN7/GT 
66Q6/GT 
I B3/GT OR I X2B 
6W4/GT 
5U4/G 

2IZP4A 
2 IZP4B 

I7HP4 

Power Supply   
Power Consumption   
Speaker: 

17TRIO, 17TR 19, 17CR20 
2ITSII, 21CS12, 21TS17 
2ICS18, 21TUI4 
21CUI5 
2ICU16, 2IKS22 

Voice Coil Impedance 
Antenna Input Impedance 

Front Panel — Exposed 

Chanhel Selector } 
Fine Tuning 
Power Switch and Volume 
Contrast ( Picture) Control Ç. 

VI RF Amplifier 
V2 RF Oscillator and Converter 
V3 2nd Sound IF Amplifier 
V4 Ratio Detector 
V5 Audio Amplifier 
V6 Audio Output 
V7 st Video IF Amplifier 
V8 2nd Video IF Amplifier 
V9 3rd Video IF Amplifier 
VIO Video Amplifier 
VI IA Sync. Separator 
V I 1B Sync. Amplifier 
VI 2A Sync Clipper 
VI 2B Vertical Oscillator 
VI3 Vertical Output 
VI4 Horizontal Oscillator & AFC 
VI5 Horizontal Output 
V16 High Voltage Rectifier 
V17 Damper 
VI 8 Power Rectifier 

Picture Tube — R Chassis 
V19 Picture Tube— S-U Chassis 

105-125 Volts 60 Cycle AC only 
185 Watts R — 200 Watts S-U 

5- PM 

8- PM 
10" PM 

3.2 Ohms at 400 Cycles 
300 Ohms 

OPERATING CONTROLS (SEE FIG. I) 

. Dual Control 

Dual Control 

NON OPERATING CONTROLS (SEE FIGS. I AND 6) 

Width Control   
Horizontal Drive   
Horizontal Oscillator  
Horizontal Phasing   
Height   
Vertical Linearity   
Centering   

Focus  

Front Panel — Concealed 
Horizontal Hold   Single Control 
Vertical Hold   Single Control 
Brightness   Single Control 

Top Chassis Screwdriver Adjustment 
Rear Screwdriver Adjustment 
Top Chassis Screwdriver Adjustment 
Top Chassis Screwdriver Adjustment 
Front Panel Screwdriver Adjustment (Concealed) 
Front Panel Screwdriver Adjustment (Concealed) 
Centering Magnet on Neck of Pix Tube 

REAR — Projects from cup on cabinet back, S-U Models Only 

OFF- ON SWITCH AND SOUND  
(TURNS SET " ON. OR OFF • AND A11.1USTS 
LOUDNESS OF SOUND.) 

I OFF-ROLAND 

• MGT M 

PICTURE CONTROL 
(VARIES PICTURE CONTRAST 
LIGHT OR DARK I 

HORIZONTAL HOLD  
'STOPS SIDE TO SIDE / 

MOTION OF PICTURE.) 

VERTICAL HOLD 
STOPS UP OR DOWN 

MOTION OF PICTURE.) 

BRIGHTNESS 
IBCTS PIGTURE 
BRILLIANCE, 
BACKGROUND ) 

FIG. 1 

CIRCUIT DESCRIPTION 

GENERAL 
The Olympic receivers covered by this manual use the 

Intercarrier type of Video and Sound IF System. Both 
Picture and Sound signals are received by the tuner, 
converted to an IF frequency and then fed, together, 
through three stages of video IF amplification. At the 
Video Amplifier stage the two signals are separated. 
The sound signal is fed into a Sound IF Amplifier and 
then through a Ratio Detector, an Audio amplifier, an 
Audio Output stage and ultimately to the speaker . The 
Video signal with its accompanying Sync pulses are fed 
through a Video Amplifier after which the Sync pulses 
are diverted into three Sync Separating and Clipping 
Stages and from there to the Vertical and Horizontal 
Sweep Oscillators. The Video information is fed from 
the Video amplifier to the Cathode of the Cathode Ray 
(Picture) Tube. 

TUNER U CHASSIS 

These receivers include the Olympic " Rocket" Tuner 
which is of the new cascade type. The principal ad-
vantages of the Rocket tuner are; greater sensitivity, 
improved Signal-to-noise ratio, and low radiation. Most 
of these properties are accomplished through the use of 
a dual triode (6BQ7 — VI) in which the two sections 
of the tube are separated by a grounded shield. 
The first triode is used as grounded cathode amplifier 
and the AGC voltage, generated later in the Video 
Detector and AGC Stage, is applied to the grid. The 
second Triode section of the tube is a Grounded Grid 
Amplifier and is directly coupled to the first section. 
The first section is neutralized -by a factory adjusted 
coil to resonate with the grid-cathode capacity of the 
second section. The overall gain of the two stages is 
only slightly higher than that of a single pentcde but 
through the use of triodes, which have a smaller amount 
of tube noise, the signal to noise ratio is greatly im-
proved. 

TUNER R-S CHASSIS 

These chassis incorporate a Pentode tuner which uses 
a j613C9 tube as an RF Amplifier. 

6CB61 

CHANNEL SELECTOR  
SELECTS AND INDICATES CHANNEL) 

O TANINO 

FINE TUNING 
(TUNES FOR BEST PICTURE QUALITY 

The Oscillator and Mixer stages are essentially the 
same as earlier Olympic turret type tuners with the 
addition of a complete shield covering the entire under-
side of the tuner, internal shielding, and added de-
coupling, all to minimize radiation. 

PICTURE IF SYSTEM 
These receivers have three stages of Video IF Ampli-

fication. The first IF coil ( L301) is located on the tuner 
and functions as the output coupling of the tuner. The 
second IF coil ( L-5) is followed by the Adjacent Sound 
Trap ( L-6). The adjacent sound trap eliminates inter-
ference in the picture which might be caused by the 
sound signal of the next lowest channel when the lower 
channel is used in the same area. The 1 hird Picture IF 
(L7) is followed by an accompanying Sound Trap ( L9) 
but the Fourth Picture IF transformer ( L8) has no trap. 
All coils and traps are adjusted from the top of the 
chassis. The IF coils are " stagger-tuned" to four fre-
quencies described later in this manual under " RE- 1F 
Alignment Procedure." 
Note: Adjacent sound trap is used in " U" only. 

VIDEO DETECTOR AND AGC 
Both video detection and the development of the 

AGC voltage are accomplished in the 1N64 Germanium 
diode. 

The sound portion of the comp ite signal is picked 
off the output of the Video Amplifier by the2nd Sound 
IF Amplifier. This stage utilizes the 6AU6 tube (V3). 

VIDEO AMPLIFIER 
The Video information and the Sync and Blanking 

pulses are amplified at the I2BY7 (V10) Video Amplifier 
Tube. The Sync is picked off through an " RC" network 
consisting of R33 and C33 in the Plate circuit and fed 
to the Sync Separator (VIIA) and Clipper stages (V I2A). 
The Video information goes to the cathode of the Kine-
scope (V19 — Pin 11) after passing through a 4.5 Mc 
trap ( LI) to eliminate any sound interference in the 
picture. 
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CHASSIS R, S, U 

SYNC SEPARATOR AND CLIPPERS 

The sync system of these receivers employs three 
stages. Two dual triodes, a I2AX7 & a I2AU7 (VII & 
V12). The first triode of the first (V 1 1A) is the sync 
separator stage. This in turn feeds into the second half 
of the same tube (V 1 1B), the sync amplifier. The sync 
amplifier supplies pulses to the Horizontal AFC and 
oscillator (VI4) and simultaneously to the Vertical Block-
ing oscillator (V 128) (through the Vertical Intergrating 
network). The first half of the second tube (V I2A) is 
the sync clipper and the second half of the second tube 
(V12B) is the vertical oscillator. 

SWEEP SYSTEM — VERTICAL — 6V6GT 
The output of the oscillator stage is amplified in the 

6V6GT tube (V13) and then fed through the Vertical 
Output Transformer to te vertical windings of the 
Deflection Yoke. 

SWEEP SYSTEM — HORIZONTAL 
The Horizontal Oscillator is essentially of the block-

ing oscillator type. The operation of the A.F.C. system 
depends upon a correcting voltage developed in the 
control section of the Horizontal Oscillator and AFC 
tube (V I 41,where the oscillator output and the incom-
ing pulses differ in either phase or frequency. The con-
trol tube, (first section VI4) is maintained at cut-off 
until such time as the sync pulse is either ahead or 
behind the Oscillator sawtooth peak. When either case 
occurs the control tube develops a voltage which is 
applied as a bias to the oscillator grid and alters the 
oscillator frequency to coincide with the frequency of 
the incoming pulses. The Horizontal Oscillator trans-
former ( L16) has an adjustable core which is a coarse 
adjustment of the oscillator frequency and the front 
panel Horizontal Hold Control is a fine adjustment in 
the same sense. 

Note: Many of the components in the horizontal cir-
cuits are of critical value and therefore should 
only be replaced by the exact replacement part. 
Care should also be taken in dressing leads and 
locating parts when replacing. This can be ac-
complished by carefully noting positions of parts 
and leads before removal. 

SOUND SYSTEM 

The sound carrier is taken off the plate ( Pin 7) ot the 
Video Amplifier tube (V10) and fed into the grid of 
the 2nd Sound IF Amplifier (V3 — Pin 1) and from there 
through the Ratio Detector (V4), the Audio Amplifier 
(V5), the Audio Output tube (V6) and then to the 
speaker. 

HIGH VOLTAGE POWER SUPPLY 

The Energy stored in the horizontal windings of the 
deflection yoke during the forward sweep produces high 
voltage surges during retrace. This is multiplied by the 
"Auto Transformer- (primary) winding of the Hori-
zontal Output Transformer (TR 2771) and is then recti-
fied by IX2B or I B3/GT (VI6) to provide approximately 
15 Kilovolts for the picture tube anode ¡V19). 

"B" VOLTAGE POWER SUPPLY 

The " B" voltage in these chassis is provided by a 
standard transformer- rectifier circuit. The secondary of 
the Power Transformer provides, in addition to a center-
tapped " B" voltage winding, a five-volt filament wind-
ing for the 5U4G Power Rectifier (VI8), and two six-volt 
windings. One six-volt source is used for the filaments of 
the Damper Tube (V 17) only, and the other for the 
filaments of all other tubes. A "B" voltage of + 140 
volts is derived from the cathode of the 6W6/GT Audio 
Output Tube (V 6). This voltage is utilized primarily in 
the IF circuits and removal of the 6W6 from its socket 
will therefore make the entire IF strip inoperative. 

ADJUSTMENTS 

ION TRAP MAGNET ADJUSTMENT 

Turn the brightness control fully clockwise and the 
contrast control fully counterclockwise. Adjust the ion 
trap magnet by moving it forward or backward and at 
the same time rotating it slightly around the neck of 
the kinescope until the raster on the screen is brightest. 
Of two possible positions, use the one nearest the tube 
base. Reduce the brightness control setting until the 
raster is slightly above average brilliance. Adjust focus 
control until the line structure of the raster is clearly 
visible (sharp). Readjust the ion trap magnet again for 
maximum roster brilliance. The final touches on this 
adjustment should be made with the brightness control 
at the maximum position with which good line focus can 
be maintained. Never correct for a shadowed raster 
with the ion trap. 

DEFLECTION YOKE ADJUSTMENT 
If the lines of the raster are not horizontal or squared 

with the picture mask. Loosen the deflection yoke adjust-
ment screw and rotate the deflection yoke until this 
condition is obtained, and retighten the yoke adjust-
ment screw. If neck shadow is evident or the corners of 
the roster are dark, the deflection yoke must be moved 
forward as far as possible and the wing screw re-
tightened. 

CENTERING MAGNET ADJUSTMENT 

(I7"—" R" ONLY) 

The 21" receivers are electromagnetically focused and 
centering is accomplished by adjusting an arm which 
extends vertically from the front of the focus coil. This 
arm may be rotated, for a limited distance, around the 
neck of the tube and may also be moved up and down. 
The physical setting of the focus coil itself in relation 
to the neck of the tube will also affect picture position. 
Before the adjustment arm is used, it should be ascer-
tained that ( I) the focus coil is at right angles to the 

CENTERING ADJUSTMENT (21" — S-U — ONLY) 
The 21" receivers are magnetically focused and 

centering is accomplished by adjusting an arm which 
extends vertically from the front of the focus magnet. 
This arm may be rotated for a limited distance, around 
the neck of the tube and may also be moved up and 
down. The physical setting of the focus coil itself in 
relation to the neck of the tube will also affect picture 
position. Before the adjustment arm is used, it should 
be ascertained that ( I) the focus magnet is at right 
angles to the neck of the tube (by setting the two nuts 
which tighten the tube support rods) and (2) that the 
neck of the tube is directly centered in the focus magnet 
(by loosening the two mounting screws on either side 
of the focus coil and sliding up or down). 

Note: Remove corrugated shipping clip from around 
neck of pix tube before attempting any adjust-
ments. 

ADJUSTMENT OF HORIZONTAL OSCILLATOR 

(5) 

Allow set to warm up to operating temperature. 
Select station operating normally. 
Short out horizontal Phasing Coil (L 17) Terminals 
C and D. 
Set horizontal hold control at maximum clock-wise 
rotation. 

Adjust horizontal frequency screw (L 16) until 
picture falls into sync. Turning the horizontal fre-
quency screw (L 16) clockwise lowers the frequency, 
(bars sloping downward to left). Turning the screw 
counter-clockwise increases frequency ( bars slop-
ing downward to right). 

Connect vertical input lead of oscilloscope with 
5 MMF isolating condenser in series to terminal 
''C" of horizontal oscillator transformer and 
ground oscilloscope to chassis. Set frequency of 
scope to approximately 5 KC. 

(6) Remove short from terminals of the horizontal 
phasing coil (L 17) and adjust screw (L 17) until 
wave shape as observed on scope is like that 
shown in sketch. (See Fig. 3.) 

Some further adjustment of horizontal frequency 
screw (L 16) may be necessary to keep picture 
in sync after adjusting L 17 for proper wave shape. 

Remove scope from terminal "C" and retouch 
L 16, as per "9" below. 

Turn horizontal hold control through entire range. 
Picture should fall out of sync at either end of 
rotation. At full clockwise rotation blanking bar 
or jitter should be evident. At full counter-clock-
wise position picture should fall out to 41/2  to 5 
bars sloping downward to the left. ( If picture 
stays in sync the tuner switch should be rotated 
to interrupt signal momentarily) 

Caution: It is important that the picture be centered in 
the mask properly with the horizontal hold 
control in the mid-position, otherwise the set 
user may attempt to center the picture by 
means of the hold control. Under this condi-
tion the control may be on "edge— and im-
pulse noise or change of camera will cause 
the picture to fall out of synchronization. It 
should also be noted that some manufacturers 
types of 6SN7GT may perform better than 
others in the horizontal oscillator socket and 
excessive drift of the horizontal oscillator cir-
cuit may be caused by a weak or defective 
6SN7GT tube. 

(7) 

(8) 

(9) 

ADJUST FOR EQUAL PEAKS 

r/i1/ 71 
FIG.3 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS 

For best results it is preferable that these adjust-
ments be mode on a transmitted test pattern; although 
satisfactory results can be obtained from an active 
picture. 

Both controls will affect the height AND linearity of 
the picture and therefore must be adjusted simultane-
ously. It will be found that the Height Control has a 
tendency to affect the bottom of the picture more than 
the top and the linearity control just the reverse. 

Note: It is advisable that both height and width of the 
picture be adjusted to a size slightly larger than 
the mask opening, so that during periods of low 
line voltage adequate picture size is maintained. 

HORIZONTAL WIDTH & DRIVE ADJUSTMENT 
The Horizontal Drive Trimmer should be screwed 

tight .(clockwise) and i hen backed off (counter-clock-
wise) until Horizontal Drive bars appear. Then turn 
Drive Trimmer in again (clockwise) until drive bars, just 
disappear. ( Note: In some sets no horizontal drive bars 
will appear regardless of Drive Trimmer adjustment. In 
these sets the trimmer should be set for proper width. 

Important: The horizontal oscillator frequency must be 
checked for proper range of horizontal con-
trol after any adjustment of horizontal drive 
(C67). Any adjustment of C67 will usually 
require resetting of the horizontal frequency 
adjustment coil ( L-16). 

BUILT-IN ANTENNA 

All models are equipped with a built-in antenna which 
provide satisfactory reception in many locations. In 
areas of weak reception an outside antenna will sub-
stantially improve the performance of the receiver. An-
tenna binding posts are provided at the rear of chassis 
and are accessible through the opening in the masonite 
back to permit the connection of an outside aerial. 
The built-in antenna is normally connected to the 
antenna posts and must be disconnected when attach-
ing the outside aerial. To prevent the lead-in wires of 
the built-in antenna from contacting chassis parts and 
tubes, it is recommended that the lead-in wire be folded 
and held in place by tape or a rubber band. In some 
cases reception can be improved by changing the loca-
tion of the receiver in the room when set is operating 
with built-in antenna. 

©John Y. Rider 
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CHANNEL 
NUMBER 

RF-IF ALIGNMENT PROCEDURE 

EQUIPMENT REQUIRED 

(I) RF signal generator to provide the following accu-
rate frequencies: 

(a ) 4.5 Mc (Video Amplifier Trap, Sound IF and 
Ratio Detector) 

(b) IF Frequencies 
21.75 MC 
27.75 MC 
22.5 MC 
25.75 MC 
23.5 MC 
25.25 MC 
21.75 MC 
26.25 MC 
23.0 MC 

Accompanying Sound Trap ( L9) 
Adjacent Sound Trap ( L6) U only 
First Pix IF Transformer (L301) 
Second Pix IF Transformer ( L5) 
Third Pix IF Transformer ( L7) 
Fourth Pix IF Coil ( L8) 
Sound Carrier Marker 
Picture Carrier Marker 
Marker 

(c) RF Frequencies 

PICTURE 
CARRIER 
FREQ. MC 

2 55.25 
61.25 

4 67.25 
5 77.25 

6 83.25 
7 175.25 

8 181.25 
9 187.25 

10 193.25 
II 199.25 
12 205.25 
I 3 211.25 

SOUND 
CARRIER 
FREQ. MC 

59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 
197.75 
203.75 
209.75 
215.75 

(d) Output on these ranges should be adjustable 
and capable of providing at least . 1 volt. 

If the accuracy of the generator frequencies is 
not known, some type of crystal calibrator should 
be utilized to check the correct settings of the RF 
generator for each particular frequency. 

(2) Electronic Voltmeter 

(3) Cathode Ray Oscilloscope, 3" minimum screen. 

(4) RF Sweep Generator, meeting the following re-
quirements: 

(a) Frequency Ranges: 
18 to 30 MC 
40 to 90 MC } 10 MC sweep width 
170 to 225 MC J 

(b) Output adjustable to . 1 volt. 

TO REMOVE CHASSIS FROM CABINET 

Remove: ( I) Line cord from power outlet 

(2) Masonite back. 

(3) Antenna Lead-in from terminal posts. 

(4) Speaker plug from rear of chassis. 

(5) Knobs from front of cabinet. 

(6) Four mounting screws and washers 
from bottom of cabinet. 

In sliding chassis out of cabinet, be careful that the 
kinescope tube does not strike against speaker or any 
other obstruction. 

Before proceding it will be necessary to use an extra 
Une (or "cheater") cord to supply AC current to the 
chassis as the set's line cord is attached to the masonite 
back of the cabinet. 

ORDER OF ALIGNMENT 

When complete receiver alignment is necessary, it 
should be performed in the following sequence: 

(1) Accompanying Sound Trap 
(2) Adjacent Sound Trap 
(3) Pix IF Coils 
(4) 4.5 MC Trap 
(5) 4.5 MC Sound IF and Ratio Detector 
(6) Tuner 

After removing chassis from cabinet re-connect power 
and speaker plugs. 

If a local station is not operating on Channel 9 set 
the tuner to this channel, turn on power switch and 
proceed as follows: ( If 9 is a local station, use Channel 
8 or 10.) 

ACCOMPANYING AND ADJACENT SOUND TRAPS 

Insert a 100,000 ohm 1/2 watt resistor in series with 
the " Hot Lead" of the electronic voltmeter and connect 
to the junction of L12 and C25. Meter switch should be 
set to the lowest negative scale. Ground lead of meter 
should be connected to chassis. 

Remove the shield of the RF Oscillator and Mixer 
tube (V2) from ground clips' leaving shield resting on 
tube and connect hot lead of the RF Signal Generator 
to it. This will couple generator oul put to mixer plate. 

Set the generator frequency accurately to 21.75 MC, 
and adjust ( L9) sound trap (See Fig. 6 Tube and Trimmer 
Layout) for minimum reading on voltmeter. 

Set the generator frequency accurately to 27.75 MC 
and adjust ( L6) Adjacent Sound Trap for minimum 
reading on voltmeter. 

23.0 MC. 

21.75 MC 

50% 

26.25 MC. 

27.75 MC. 
/ ( ADJ. SOUND TRAP) 

FIG. 4 STANDARD RESPONSE CURVE 

PIX IF COIL ADJUSTMENT 

Adjust the following slugs for maximum output at fre-
quencies and sequence indicated with meter and gen-
erator connected as above: (See Sound Traps above). 

L301  22.5 MC 
L5   25.75 MC 
L7     23.5 MC 
L8   25.25 MC 

Note: After setting L5 DO NOT readjust to improve 

waee shape. 

If oscillation occurs during alignment, temporarily raise 
frequency of L8 by turning screw counter-clockwise until 
screw projects" approximately 3/4". Oscillation is evi-
denced by high reading on voltmeter (-5V to -20V) 
with signal generator OFF and no signal coming in 
through the antenna terminals. Atter properly adjust-
ing L30 I, L5 and L7 reset L8 to proper frequency, if it 
had been necessary to detune. 

Connect hot lead of sweep generator through a 330 
uuf condenser to test point on tuner and connect ground 
lead to chassis. 

Connect vertical input terminal of oscilloscope to 
junction of peaking coil LI2 and C25 and connect 
ground lead of scope to chassis. 

Connect 1.5 V flashlight battery with positive terminal 
to chassis and negative terminal to junction of RI3 and 
C2 I. This point is AGC bias voltage. Set tuner to 
Channel 9 unless local station is operating on this fre-
quency, in which case an adjacent channel should be 
used. 

Set Sweep Generator frequency to IF sweep on the 
20 to 30 MC range. 

Adjust sweep generator output to produce o curve 
on the scope which is approximately 2/3 of the screen 
diameter. 

Loosely couple output of RF signal generator by 
using shield on V2 and set frequency of RF signal gen-
erator to 26.25 MC (marker). 

Curve shown on scope should be similar to the re-
sponse curve shown in Figure 4. For proper setting of 
the pix carrier the 26.25 MC marker should appear on 
the curve at a point approximately 50% of the vertical 
height of the curve. 

To obtain this setting retouch L8. 

Reset RF signal generator frequency to 23.0 MC and 
retouch L301 and L7 for correct positioning of marker 
on curve. 

Recheck setting ot 26.25 MC marker to make sure 
that position has not shifted on curve. 

Disconnect bias battery. 

Note: If the curve cannot be made to appear as 
above due to a local station or other inter-
ference, or if multiple markers appear, remove 
(VI - 6BZ7 or 6607) RF tube from tuner. 

TRAP ALIGNMENT 

Connect voltmeter lead to Diode crystal rectifier as 
shown in Fig. 5. Connect Diode crystal rectifier between 
C.R. Tube Cathode lead (yellow wire) and chassis 
ground. Signal generator is connected at junction of 
L12 and C33. Set contrast control at maximum and 
voltmeter to 3 volt scale (negative). Remove 6CB6 (V9) 
from socket. Use maximum output of generator at 4.5 
MC. Adjust LI, top of TR-3386 for minimum reading 
on meter. 

When it is necessary to retouch this trap in the field, 
proper adjustment can be made by using the local sta-
tion signal and turning the Fine Tuning Control to bring 
fine herringbone sound beat into the picture. The 4.5 
MC trap ( LI) should then be adjusted to minimize this 
beat interference. 
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Step 

SOUND IF TRANSFORMER, (4.5 MC) AND 
RATIO DETECTOR ADJUSTMENT 

In view of the fact that the transmitted sound signal 
from a TV station is probably the most accurate avail-
able, as far as frequency is concerned, it is recom-
mended that a working signal be used for sound align-
ment. The set should be connected to an antenna, turned 
on, allowed to warm up for about 5 to 10 minutes and 
then tuned for the best picture. A vacuum tube volt-
meter should be connected to Pin 2-V4 and the meter 
set to the minus 30 volt .scale. The bottom or the 4.5 
MC Sound IF Transformer ( L2) and the primary of the 
Ratio Detector ( L4 - bottom of the chassis) should be 
tuned for maximum deflection of the meter. The vacuum 
tube voltmeter should then be connected to the junc-
tion of R7 and C6 and one side of the volume control 
and the secondary of the Ratio Detector (L3 - top 
adjustment) should be adjusted for a zero reading with 
the meter set to the 3 volt scale. The secondary can 
also be adjusted by ear tuning L3 for the elimination 
of buzz in the sound. 

TUNER ALIGNMENT FOR MODELS USING TUNER 
PART CL-2755-2 

Note: Before making a complete tuner adjustment it 
is essential that all the IF, Trap, Sound and 

Discriminator circuits be aligned to their 
proper frequencies as described above. 

WHEN CHANGING THE CONVERTER 
TUBE IT IS NECESSARY TO REALIGN 

THE OSCILLATOR ADJUSTMENT ON ALL 
CHANNELS WITH THE V2 TUBE SHIELD IN 
PLACE. 

A. RF and Converter Alignment 

(I) Set Channel Selector switch to # I2. 

(2) Connect oscilloscope through 10,000 ohms to 
test point on tuner (bare tinned copper loop 
wire located between VI and V2). 

Set fine tuning control at approximately mid-
point of its tuning range. Temporarily connect 
jumper wire from Test Point " D" to chassis. 

(4) Feed sweep generator into antenna terminals, 
sweeping channel 12. 

Adjust C301, C302 and C304 for flat top 
response curve. Check picture and sound car-
rier markers corresponding to frequencies 
shown in Service Data Section. 

(3) 

(5) 

(6) Remove jumper from Test Point -D" to chassis. 

B. Oscillator Alignment 

Note: Oscillator adjustments (which are accessible 
through the hole in the front of the tuner) 
are provided for each channe!. See "Tube 
and Trimmer Layout". Any oscillator coil 
slug can be adjusted without interaction on 
any other channel since individual coils 
are used for each of the 12 channels. This 
adjustment may be made on the station 
or with sweep generator and signal gen-
erator as follows: 

Set fine tuning control to midpoint of range. 
Do not touch during alignment. 

(2) Connect sweep generator and marker (signal) 
generator to antenna terminals. 

(3) Connect vertical input lead of scope with 
50K resistor in series to test point A. 

(4) Refer to following table for frequencies and 
adjustments. 

Couple marker and Sweep Generator as in Section " 8", Step 2 

Connect Scope Through 10K Isolating Resistor to Test Point "A" and Low Side to Chassis 

SIGNAL GENERATOR INPUT 

Sweep Gen. Marker Gen. Channel Adjust 

1 207.0 MC. 209.75 MC. 12 L- 3I2 

C- 30I 
2 207.0 MC. 209.75 MC. 12 C-302 

C-304 
3 213.0 MC. 215.75 MC. 13 L-313 

4 201.0 MC. 203.75 MC. II L-3Il 
5 195.0 MC. 197.75 MC. 10 L-310 
6 189.0 MC. 191.75 MC. 9 L-309 

7 183.0 MC. I 85.75 MC. 8 L-308 
8 177.0 MC. 179.75 MC. 7 L-307 
9 85.0 MC. 87.75 MC. 6 L-306 
10 79.0 MC. 81.75 MC. 5 L-305 
1 I 69.0 MC. 71.75 MC. 4 L-304 

12 63.0 MC. 65.75 MC. 3 L-303 

13 57.0 MC. 59.75 MC. 2 L-302 

Procedure 

Adjust for placement of 
21.25 MC. marker as per 
response curve Fig. 4. 
Adjust shape of response 
curve Fig. 4 for maximum 
amplitude and bandwidth. 
Adjust 
7\djust 
Adjust 
Adjust 
Adjust 
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Adjust 
Adjust 
Adjust 
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Adjust 
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MODELS 17CR20, TRIO, 19, 20, 21, 21CS12, 18, CU15, 16, KS22, TS11, 17, TU14, Ch. R, S, U 

SCHEMATIC NO. 
L-1, L-2 
L-3, L-4 
L-5, L-7, L-8 
L-6 
L-9 
L- I0, L- I2 
L-11 
L- I3, L- I5 
L- I4 
L- I6, L- 17 
T- I 
T-2 
T-3 
T-4 
T-5 
T-5 

C-1, C-2, C-8, C-20 
C-3, C-4, C-5, C-26 
C-6, C-33, C-66 
C-7 
C-9 
C-10, C-43, C-46 
C-11 
C- I2 
C-14, C- IS, C- I6, C-17, C-22 
C- I8 
C- I9, C-30, C-SI, C-52, C-53 
C-2I 
C-23, C-24 
C-25, C-35, C-50, C-54, C-62 
C-27, C-48, C-49 
C-32, C-4I, C-58, C-63, C-64 
C-34 
C-36 
C-37, C-38, C-39 
C-4C 
C-42 
C-44 
C-45, C-55 
C-47. C-59 
C-56 
C-57 
C-60 
C-6I 
C-65 
C-67 

PART LIST 
COILS AND TRANSFORMERS 

DESCRIPTION 
Sound Trap-4.5 mc  
`frensformer-Ratio Detector .............. _ .... ................ _ ...... _________-
Transformer-Pix-IF-Bifilar  
Ad)acent Sound Trap-" U" only 
Accompanying Sound Trap _ ....... 
Peaking Coil-80uh-107.-Grey & Red Dot. 
Peaking Coil-36uh-Black Dot  
Peaking Coil-300uh-1070-Orange & Blue Dot_ 
Peaking Coil-250uh-107,-Green & Red Dot  
Transfortner-Horiz. Oscillator 
Transformer-Audio Output-Ye x 3/8  
Transformer-Vert. Oscillator  
Transformer-Vert. Output  
Transformer-Power  ............... 
Transformer-Flyback Used with 183)  
Transformer- Flyback ( Used with 1X2)  
Deflection Yoke  
Tuner-Cascode-"U" only  
Tuner- Pentode-" R", "S" only  

CONDENSERS 
Condenser- 5,000 mmf-Disc Ceramic  
Condenser- Disc-330 mmf-207,-1,000v  
Condenser- Paper-.002/600v 
Condenser- Electrolytic-4 mfd-5(3v  
Condenser- Electrolytic- 50 mfd 250v  
Condenser-Electrolytic-30/350v x 40/200v x I25/25V  
Condenser- I0,000 mmf-Disc Ceramic   
Condenser-2.2 mmf-"U" only  
Condenser-Ceramic- Dual- 1,500 mmf 
Condenser-Moulded-3.3 mmf....   
Condenser- Mica-47 ....... ........ ........... 
Condenser- Pa per- 22/200v  
Condenser- Disc- I0 mmf-2070-NPO  
Condenser- Paper-.047/400v 
Condenser- Electrolytic-60/350v x 60/350v x 4/350v 
Condenser-Peper-.1/400v 
Condenser- Disc-220 mmf-2070-1,000v  
Condenser- I,000 mmf-Disc Ceramic  
Vertical mt. Network  
Condenser- Paper-.0047/600v-Oil_ ...... _ 

Condenser- Paper-.035/400v _ ....... __________ ....... _ .............. ......... ............... 
Condenser- Paper-.0047/600v  
Condenser- Paper-.02/400v 
Condenser- Moulded-.01/600v-Oil 
Condenser- Paper-.47/200v  
Condenser-Mica- 180 mmf-10%-1,000v Saver. - 
Condenser- Paper-.001/600v-Oil ..... _ ...... 
Condenser- Mica-680 mmf  
Condenser-Ceramic-56 mmf-I070-2KV(N750)_ 
Condenser-Trimmer-50-370-mmf  

CONTROLS 
Control-Horiz. Hold-50,000 Ohms._ 
Control-Vert. Hold- I meg 
Control- Brightness-1/2  meg 
Control-Vert. Linearity- 5,000 ohms._   
Control- Height-2.5 meg  
Control- Dual-Contrast (1,000 ohms) & Volume ( I meg).. 

RESISTORS 
R- I, R-77 Resistor- 100K-20%-1/2 w  
R-2, R-46, R-78 Resistor-47K-207,-1/2w  
R-3, R- I3, R- 17 
R-4, R-2I 
R-5, R-6, R-45, R-53 
R-7, R-33, R-38 

R-44, R-49, R-56, R-73 
R-8, R-26 
R-9, R-42 
R- I0, R-65 
R- I I 
R-14, R- I8, R-75 
R- I5, R- I9, R-22, R-59 Resistor-330 ohms-2070-1/2w   
R- I6 
R-20 Resistor-4,700 ohms- I070- 1/2w  
R-24 Resistor- 5,600 ohms- 107,-1/2 w  
R-25 Resistor- I meg-20%-1/2 w  
R-27, R- 5I Resistor- 1.5 meg-107,-1/2 w  
R-28, R-36, R-41, R•52, R-74 Resistor-470K-20%-1/2 w  
R-29 Resistor- I,500 ohm-20%-'/2w  
R-30 Resistor-33K ohm-2070-2w  
R-32 Resistor-4,700 ohms- 107,-2w .. 
R-34, R-35, R-50 Resistor-220K-20%-1/2 w 
R-37 Resistor- 2.2 meg- le/0-1/2w 

Resistor- I,000 ohms-20%-1/2 w.___ ..... 
Resistor- 150 ohms 20%1/2w ...... .... - 
Resistor- 10K- 1070-1/2 w 
Resistor•22K-20%-1/2 w 

Resistor- I0 meg-2070-1/2 w  
Resistor- 100K- 1070-1/2 w  
Resistor-330K- 10%-1/2 w  
Resistor-330 ohm-2070-2w  
Resistor-47 ohm-207,1/2 w  

Resistor- 15K- 1070-1/2w  

PART NO. 
TR3386 
TR2630 
CL2309 
CL2973 
CL2972 
CL340I 
CLI535 
CL3403 
CL3398 
TR2990 
1R2766- I 
TRI473 
TR3385 
TR2770 
TR277I-1 
TR2771-2 
CL2753 
CL2755-2 
CL3402 

CCD 502X 
CCD 33IM 
CO-H-6202 
CO2756 
CO2068 
C03381 
CCD-I03X 
COI 1 12 
CC2D- I 52X 
C03468 
RCM-20C-470K 
CO-H•2224 
CCD-ClOOM 
CO-H-4473 
C03380 
CO-H-4104 
CCD-22IM 
CCD-102K 
PC2435 
CO-0-6472K 

CO-0-4353K 
CO-H-6472 
CO-H-4203 
CO- B-6103 
CO-H-2474 
SCM-40C-181K 
CO-0-6102K 
RCM-30A-68 1M 
CCD-560K 
CT2757 

PT2268-
PT2269-
PT2270-
PT2271-
PT2272-
P12774-

REB104M 
REB473M 
REB102M 
REB151M 
REB103K 
RE6223M 

REB106M 
REB104K 
REB334K-A 

RED331M 
RE13470M 
REB331M 
REBI53K 
REB472K 
REB562K 
REB105M 
REBI55K 
REB474M 
REB152M 
RED333M 
RED472K 
REB224M 
REB255K 

R-39, R-43 Resistor- 33K- 1070-1/2 w .. .___ ..... _   -  REB333K 
R-40, R-64 Resistor•180K-1070-1/2w  REBI84K-A 
R-47, R-48, R- 7I Resistor-8,200 ohm- 10%-1/2 w  REB822K 
R-54 Resistor- 3.3 meg- 1070-1/2w  ... REB335K 
R-55, R-57, R-58 Resistor-560 ohm- 107,-1/2w _  REB561K 
R-60 Resistor-100K-20%-lw  _  RECIO4M 
R- 6I Resistor-400 ohm-10%-20w _  RE3469 
R-62 Resistor- I 50K-10%-1/2w  REBI54K-A 
R-63 Resistor-68K-107.- I w   REC683K-A 
R-66 Resistor-820K-10%- I w  REC824K-A 
R-67 Resistor-330K-5%- 1w  REC334J-A 
R-68, R-72 Resistor-82K-5%-lw _ REC823J-A 
R-69 Resistor- 3,900 ohm-.1070-1/2w  REB392K 
R-70 Resistor- 150K- 5%-1w  REC I 54J-A 
R-76 Resistor- 18K- 107,2w   RED183K 
R-79 Resistor-47K-2070-1w REC473M 
R-80 Resistor-330K-20%-1/2w REB334M 
R-8I Resistor- 2,700 ohm- 1079-1/2 w    REB272K 

MISCELLANEOUS 

DESCRIPTION PART NO. 
Ant. Binding Post  BP 1 700 
Fuse- 1/4  Amp.  FU1683 
Crystal Diode  IN64 or IN60 
Line Cord  LC 1S23 
Loop Antenne..  _ LP2353 
Moulded Rubber Pad-" R" only  MP2780 
Rubber Channel-"S"-" U" only  MP2956 
Rubber Channel-" R" only  MP2982 
Rubber Channel-"S"-" U" only_  MP2982-21 
Insulating Cup _ __   -  M P3400. 
Speaker Plug-2 Prong  PL637 
Interlock- Pin Plug  PLI524 
Ion Trap ( Single) 45 Gauss ( Red Dot) "S"-" U" only  PP2248 
Ion Trap ( Single) 35 Gauss (Green Dot) " R" only- - ........ PP2623 
Centering Magnet-" R" only  PP2763 
Hi-Voltage Lead-" R" only  PP2772 
Hi-Voltage Lead-"S"-" U" only.   PP2896 
Focus Magnet- S- U" only  PP3379 
CRT Socket-" R" only  S02621 
CRT Socket-" S"-" U" only  S03125-1 

DESCRIPTION 
Cabinet for 211.511  
Cabinet for 2ITU14.__.  
Cabinet for 2ITS17--..- - - 
Cabinet for 17TRIO_  
Cabinet for 17TRI9  
Cabinet for 210512___  
Cabinet for 2'CUIS  
Cabinet for 210518__.__. 
Cabinet for 2 I CUI6 
Cabinet for 17CR20____   
Cabinet for 2IKS22  
Caster Wheels for 21CU16._ 
Knob, Mahogany-Channel Selector  
Knob, Mahogany-Fine Tuning   
Knob, Mahogany-Volume Control   
Knob, Mahogany-Contrast Control_ 
Knob, Tan-Channel Selector.  
Knob, Tan-Tuning Fine  
Knob, Tan-Volume Control  
Knob, Tan-Contrast Control. 
Moulded Cup- 17" Sets___ 
Moulded Cup-21" Sets   
Moulded T.V. Door_____  
Moulded T.V. Escutcheon  
Extruded Channel-17TRIO. 17TRI9 
Safety Glass-17TR IO, 17TRI9  
Safety Glass-21KS22. 
Safety Glass-"S" & Sets_ 
Safety Glass-17CR20___ 
Mask-17TRIO-17TRI9  
Mask-all " S" sets except 2IKS22 
Mask-all " U" sets  
Mask-21KS22 .... ______------.-
Mask-17CR20  
Decorative Control Pane1-2ICU 16 
Decorative Control Panel- 171R19  
Speaker-5" PM- all except 21CUI5 & 21CUI6 _  
Speaker- 10" PM-21CUI6-21KS22  
Speaker-8" PM-2ICU 15  
Spring for KN2296, KN254,6  
Spring for KN2297-I, KN2547  
Spring for KN2295-1, KN2298, KN2545, KN2548.... 

CABINETS & ACCESSORIES 

-Y 

PART NO. 
CA3246-I 
CA3246-2 
CA3246-3 
CA3248-I 
CA3248-2 
CA3296-1 
CA3296-2 
CA3296-3 
CA3326 
CA3485 
CA35I9 
HW2658 
KN2295-I 
KN2296 
KN2297-I 
KN2298 
KN2545 
KN2546 
KN2547 
KN2548 
MP2666 
MP3391 
MP2775 

MP2776-I 
MP2991-I 7 
PP2937 
PP2938 
PP3393 
PP3487 
PP2939 
PP2940 
PP2940-2 
PP2940-3X 
PP3488 
PP3329 
PP3480 
SK 1788-2 
SK1789-1 
SKI906-2 
SPI512 
SPI513 
SPI 534 

@John Y. Rider 



Fig. I. Model 2041/2141 

Fig. 3. Model 2043/2143 

DESCRIPTION OF MODELS: 

The Packard-Bell television receivers described in this 

manual incorporate either chassis type 1840 or 2040. The 

circuits are much the same, the main difference being that 

the 1840 uses two crystals in place of the 6AL5 ratio de-

VHF VHF/UHF 
Tuner Tuner Chassis 

(105348) ( 10535C) Type 

Model 1841 1941 1840 

Model 1842 1942 1840 

Model 2041 2141 2040 

Model 2042 2142 2040 

Model 2043 2143 2040 

Model 2044 2144 2040 

Fig. 2. Model 2042/2 142 

Fig. 4. Model 2044/2144 

tector and also eliminates one of the low voltage rectifier 

tubes. For minor differences, see notes under schematics, 

Figs 15 and 16. The receiver may be equipped with either 

VHF or VHF/UHF (all-channel) tuning. The following table 

indicates the different features of the various models. 

Picture 
Tube Size Description 

21 in. Table Model 

21 in. Standard Console 

21 in. Table Model 

21 in. Standard Console 

21 in. De Luxe Console 

17 in. Table Model 

Illustrated 
in 

Similar to Fig. 1 

Similar to Fig. 2 

Fig. 1 

Fig. 2 

Fig. 3 

Fig. 4 

CABINET DIMENSIONS, OVERALL ( not 

including tube 

Height 

Width 

Depth 

Shipping Wt. 

SPECIFICATIONS: 

CHASSIS DIMENSIONS: 

Chassis 1840 and 2040 are the same size and are de-
signed for horizontal mounting in the cabinet. Dimensions 
are 173/4 in. square by 4 in. high. 

PICTURE TUBE 
CUSHION 

ADJUSTMENTS 

1841/1941 

23 in. 

24 in. 

22 in. 

105 lb. 

DEFLECTION YOKE 
ADJUSTMENT 

1842/1942 

37 in. 

24 in. 

22 in. 

140 lb. 

CENTERING 
MAGNET 

ION TRAP 

Fig. 5. Picture Tube Yoke Assembly 

TELEVISION TUNING FREQUENCY RANGE: 

Models using the VHF tuner receive all twelve VHF chan-
nels, 2 through 13, and coil strips are available for UHF 
channels 14 through 83. 

All TV channels, 2 through 83, may be received on models 
using the VHF/UHF tuner. This tuner is available through 
Packard- Bell service departments for field installation in 
VHF models if desired. 

INTERMEDIATE FREQUENCIES: 

Picture Carrier: 45.75 Mc. 
Sound Carrier: 41.25 Mc. 
Intercarrier Sound: 4.5 Mc. 

ELECTRICAL RATINGS: 

Line voltage: 110-120 volts, 60 cycles. 
Power consumption: 

Models 1841/1941 & 1842/1942: 160 watts. 
Models 2041/2141, 2042/2142, 2043/2143, and 

2044/2144: 210 watts. 

SPEAKER DATA: 

Type: Permanent magnet dynamic. 
Voice coil impedance: 3.2 ohms at 400 cycles. 
Cone diameter (all models): 6 inches. 

FOCUS: 
Electrostatic. 

shield): 

2041/2141 

221/2 in. 

23 in. 

22 in. 

105 lb. 

2042/2142 2043/2143 2044/2144 

34 in. 34 in. 191/2 in. 

24 in. 241/2 in. 201/2 in. 

23 in. 231/2 in. 20 in. 

140 lb. 150 lb. 80 lb. 

SWEEP DEFLECTION: 
Electromagnetic, 70 degree. 

TUBE COMPLEMENT, 2040 CHASSIS: 

Reference 
Symbol Tube 

V-1 6AU6 
V-2 6AL5 
V-3 6AV6 
V-4 6K6 
V-5 6CB6 
V-6 6CB6 
V-7 6CB6 
V-8 12AU7 
V-9 12AU7 
V-10 6AL5 
V-11 6SN7 
V-12 6BQ6 
V-13 1B3 
V-14 12BH7 

V-15 6AX4 
V-16 5Y3 
V-17 5U4 
V-18 21YP4 

Picture tube is 17HP4 or 17RP4 on 2044/2144 chassis. 

See section on "Radio Frequency Tuner," for 
remaining tubes. 

TUBE COMPLEMENT, 1840 CHASSIS: 
The tube complement on the 1840 chassis is identical to 

that on the 2040 chassis except that V-2 and V-16 are 
ieleted. 

Function 

Sound I-F 
Ratio Detector 
1st Audio & A.G.C. 
Audio Output 
1st Pix I-F 
2nd Pix I-F 
3rd Pix I-F 
Video Amplifier and Output 
Sync Separator and Inverter 
A.F.C. and Discriminator 
Horizontal Oscillator 
Horizontal Output 
H. V. Rectifier 
Vertical Oscillator and 

Vertical Output 
Damper 
L. V. Rectifier 
L. V. Rectifier 
Picture Tube 

PICTURE TUBE ADJUSTMENTS: 
The following picture tube adjustments are to be made 

upon installation or whenever the receiver is serviced. (See 
Fig. 5, Picture Tube Yoke Assembly.) 

1. DEFLECTION YOKE. Loosen deflection yoke adjust-
ment screw and rotate yoke so that raster is square 
with picture tube frame. Make certain yoke is posi-
tioned firmly against cone of tube. 

2. ION TRAP. Turn contrast control to minimum. Set 
brightness control at approximately 90% clockwise. 
Position ion trap over second opening from tube base, 
then rotate trap, at the same time turning adjusting 
screw, to obtain maximum brightness with sharpest 
focus. 

Reset brightness control to just light tube. Turn con-
trast control clockwise to 90% of maximum and read-
just ion trap for peak brightness and focus. 

3. CENTERING. The centering magnet is a dual ring 
magnet. The centering of the picture is dependent 
upon the relation of the rings to each other and the 
relation of both to the tube. To adjust, position the 
magnet almost against the deflection yoke, then rotate 
the two sections in relation to each other, and as a 
whole, until proper centering is obtained. This adjust-
ment is quite stable and will need little attention unless 
its position is disturbed. 

NOTE: If centering magnet is adjust:.›.d, repeat adjustment 
2 above. 
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CHASSIS 2040, 2041 

REMOVING 
PICTURE TUBE: 

CAUTION 
WEAR GOGGLES OR A MASK AND USE GLOVES 

WHEN HANDLING TUBE. DO NOT STRIKE OR 
SCRATCH THE TUBE OR SUBJECT IT TO MORE THAN 
MODERATE PRESSURE. 
The uncoated bulb surface of the picture tube should be 

kept clean and free from dust or fingerprints. This is to pre-
vent electrical leakage from the high voltage connection. 

It is not necessary to remove the picture tube to clean the 
tube face. Simply remove the three screws in the rail above 
the tube and remove the safety glass. Clean glass and face 
of tube with window cleaning fluid on a soft cloth. 

The chassis must be removed from the cabinet in order to 
remove the picture tube. The procedure is as follows: 

1. Disconnect power plug and antenna. 
2. Remove back and pull out speaker plug. 
3. Remove control knobs on front panel. 
4. Remove four bolts located under the shelf that the 

chassis rests on. 
5. Take chassis out of cabinet. 
6. Remove picture tube socket. 
7. Remove ion trap and centering magnet. 
8. Disconnect high voltage lead from picture tube. 
9. Remove spring harness and unfasten band over top of 

picture tube. 
10. Pull tube forward and out of yoke. 

NON-OPERATING CONTROLS: 
GENERAL: 

The non-operating controls are located in two places. Five 
of them are under the nameplate escutcheon on the front 
of the set. They are: 

Focus 
Height 
Vertical Hold 
Vertical Linearity 
Brightness 

To reach these controls open the spring door on the escutch-
eon. 

There are two non-operating controls at the rear of the 
chassis. They are: 

Width 
Horizontal Hold 
Also at the rear of the chassis there is a "local/Dist." 

switch. 
All controls are marked. Read the following instructions 

before making any adjustments. 

ADJUSTMENT OF NON-OPERATING 
CONTROLS: 

The following adjustments should be made while observ-
ing a station test pattern. Allow receiver to warm up for ten 
minutes. 

The BRIGHTNESS control should be adjusted in conjunc-
tion with the CONTRAST control so that each step (usually 
five) from black to white in the shading blocks is separate 
and distinct. 

The FOCUS control should be adjusted so that the sepa-
rate lines in the vertical resolution wedge are distinct as far 
as possible in to the narrow end of the vertical wedge. 

Adjust HEIGHT and WIDTH controls in conjunction with 
VERTICAL LINEARITY control so that the large circles in the 
test pattern are as round as possible, and so that the test 
pattern is slightly larger than the mask opening. 

The VERTICAL HOLD is adjusted so that the picture does 
not move up or down. 

The HORIZONTAL HOLD control is set about halfway be-
tween the points where the picture tears. 

LOCAL/DISTANCE SWITCH: 
For areas in which there is no difficulty in reception, 

operate the receiver with this switch on "LOCAL." For fringe 
area reception, turn the switch to "DIST." This cuts out the 
auxiliary AGC, increases plate limiting in 1st video, and 
gives maximum sensitivity. 

ALIGNMENT PROCEDURE 

GENERAL: 
It is important that the service technician read and adhere 

to the alignment instructions in this section. This point can-

not be stressed too strongly, especially in the case of the 

picture I-F alignment. 

Many service technicians have been accustomed to 

aligning the picture I-F response curve on the oscilloscope 

alone. This procedure is not recommended because it is 

actually quite possible to get what appears to be an accept-

able curve and still be lacking in horizontal resolution. 

It will be noted that in the following procedure the sweep 

generator is fed in through the antenna terminals. This being 

the case, the output impedance of the generator must be 

matched to the 300 ohm input impedance of the set. A 
matching network to accomplish this is shown in Fig. 6. 

The values in the illustration are for a generator of 75 ohms 

output impedance. If the sweep generator has a 50 ohm 
impedance use 56 ohms for the shunt resistor and 130 ohms 

for each of the series resistors. 

In step 2 of the procedure below it is directed that the 

generator be loosely coupled to the converter tube. This is 
done by disconnecting the tube shield from the ground and 
connecting the generator between the shield and the ground. 

Test point locations are shown on the schematic diagrams, 

Figs. 13, 15 and 16, and on the chassis illustrations, Figs 8, 9, 

and 12. 

Allow set to warm up for ten minutes before alignment. 

Fig. 6. Matching Network 

PICTURE I-F ALIGNMENT: 
1. Connect a vacuum tube voltmeter between point "A" 

and ground. 

2. Loosely couple signal generator to mixer tube (616) 
in tuner*, keeping leads short. (See general instruc-
tions above.) Set output at maximum. 

Step 

3. 

4. 45.50 Mc. 

5. 41.80 Mc. 

6. 43.30 Mc. 

7. 44.50 Mc. 

Sig. Gen. 
Frequency Adjust For 

45.50 Mc. S-15 MAXIMUM 
(Mixer I-F in tuner) 

5-6 MAXIMUM 

S-5 MAXIMUM 

S-8 MAXIMUM 

S-10 MAXIMUM 

8. 39.75 Mc. S-4 and S-9 Minimum 
S-9 later deleted; see production modification 14. 

9. 47.25 Mc. S-3 and S-7 Minimum 

REPEAT STEPS 3 THROUGH 9 

10. Connect oscilloscope to point "B," using a 22,000 ohm 
isolating resistor in series with the scope probe. Con-
nect an electrolytic capacitor, 5 mfd, 50 volts, be-
tween point "A" and ground, the negative lead going 
to point "A." 

11. Connect sweep generator to antenna terminals 
through an impedance matching network. (See gen-
eral instructions above.) 

12. Rotate tuner to channel 3, and set sweep generator to 
center frequency of channel, (63 Mc.). With a sweep 
width of 10 Mc., adjust generator output to develop 
approximately 2 volts of AGC. 

13. With signal generator loosely coupled to converter 
tube, adjust output to provide the markers shown on 
the response curve, Fig. 7. Check the position of the 
markers one at a time. 

*In 82-channel tuner, mixer tube is a 6U8. 

14. Observe the wave form obtained on the oscilloscope 

and compare it with the waveform shown in Fig. 7. If 

the spot frequency alignment has been carefully done, 

the comparison will be favorable. However, slight re-

touching of the I-F adjustments may be required. It 

should not be necessary to change any adjustment 

appreciably. The markers should be located as 

follows: 

The 47.25 Mc. and the 39.75 Mc. at minimum re-
sponse. (These markers will be at too low a level to 
show on scope.) 

The 45.75 Mc. marker at 50% response. 

The 43.30 Mc. marker at 95% response. 

The 45.00 Mc. marker at 97% response. 

The 41.25 Mc. marker at a maximum of 12% 
response. 

IMPORTANT: The 45.00 Mc. marker must not exceed 97% 
response on channel 3 or picture may smear 
on higher channels. 

ALIGNMENT OF 4.5 Mc. TRAP: 

1. Connect signal generator between point "B" and 
ground through a .001 mfd isolating capacitor. 

2. Turn contrast control to maximum. 

3. Connect a R-F vacuum tube voltmeter to point "C." 
If an R-F VTVM is not available, connect a germanium 
diode crystal in series with the positive probe of a 
conventional VTVM. 

4. Set signal generator to 4.50 Mc., exactly, with the 
output at one volt or more. 

5. Adjust trap, S-11, for minimum VTVM reading. 

NOTE: If signal generator is not capable of one volt output, 

it will be necessary to adjust the trap by visual means. To do 

this, observe the picture and adjust the trap to eliminate the 

4.5 Mc. beat. 

SOUND 
47.25 MC. CARRIER 4/.25 .MC. .39.75 MC. 

P/CTURE 
CARRIER 
4575 MC. 

50% 

43.3 Mc 
45.0 MC 

Fig. 7. I-F Response Curve 

SOUND I-F AND RATIO DETECTOR 
ALIGNMENT: 

1. 

2. 

3. 

4. 

5. 

Connect signal generator between point "B" and 
ground through a .001 mfd isolating capacitor. 

Connect VTVM between point "D" and ground. 

With generator frequency at 4.50 Mc., adjust S-12 
and S-1 for MAXIMUM output. 

Connect VTVM between points "E" and "F." 

Adjust Ratio Detector secondary, S-2, for zero be-
tween positive and negative peaks. 

RADIO FREQUENCY TUNER: 

The VHF tuner number 10534B contains two tubes, the 
R-F amplifier, a 6BZ7 or 613Q7A, and an oscillator and mixer 
tube, a 6J6. The 6BZ7 is interchangeable with the 6BQ7A. 

Oscillator coil tuning slugs are reached through hole in 
front of tuner chassis, see Fig. 12. Tuner adjustment other 
than tuning slug and I-F adjustment (S-15) is not recom-
mended. 

UHF OPERATION: 

UHF coil strips for the VHF tuner are available at Packard-
Bell Factory Service Departments. No tuner adjustment is 
needed after strip installation except normal slug adjust-
ment. 

©John F. Rider 
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NOTE: TUBE LOCATIONS, TEST POINTS, AND ADJUST-
MENTS ON THE 2040 AND 1840 CHASSIS ARE IDEN-
TICAL EXCEPT THAT THE 1840 DOES NOT USE TUBES 
V-2 AND V-16. 

LIST OF ADJUSTMENTS: 

REFERENCE 
SYMBOL DESCRIPTION 

S-1 Ratio detector primary 
S-2 Ratio detector secondary 

V-16 

ANTENNA 
TERMINAL 

V-17 

V-9 

V-10 

V-11 

S-3 Trap, 47.25 Mc. 
S-4 Trap, 39.75 Mc. 
S-5 1st picture I-F, 41.8 Mc. 
S-6 2nd picture I-F, 45.5 Mc. 
S-7 Trap, 47.25 Mc. 
S-8 3rd picture I-F, 43.3 Mc. 
S-9 Trap, 39.75 Mc. 
S-10 Detector assembly 

S-11 Primary, sound I-F transformer 

S-12 Secondary, sound I-F transformer 

S-13 Horizontal hold 

S-14 Width 

S-15 I-F output 

S-16 R-F plate trimmer 

S-17 Mixer grid trimmer 

S-18 Antenna trimmer 

S-19 Trap 

On R-F tuner 
10534 

V-14 

PRODUCTION MODIFICATIONS, 
CHASSIS 2040: 

The following modifications were made after production 
of the receivers had begun and are listed to point out varia-
tions in early sets from the schematics shown in this manual. 
The reason for the change is given in each case. 

1. Capacitor C-35, now .1 mfd, was .01 mfd. (To im-
prove horizontal linearity.) 

2. Resistor R-32, 1200 ohms, is now 12 watts instead of 
10 watts. (To prevent overheating of resistor.) 

TEST POINT "G" 

S-3 

e 

V-19 V-20 

V-13 V-1 

Fig. 8. Chassis 2040, Top View 

3. Capacitor C-51 added to circuit. (To preclude mis-
alignment of picture I-F due to part variations.) 

4. Resistor R-76 added to circuit. This resistor had a 
value of 1000 ohms originally but now is 10,000 
ohms, 2 watts. In the 1840 chassis it has a different 
value. (To stabilize variations due to part differ-
ences.) 

5. Resistor R-12 was changed from 1 to 2 watts. (To 
prevent overheating of resistor.) 

6. Capacitor C-33 was changed from 1500 mmf to .01 
mfd. (To increase drive on horizintal output tube and 
increase width.) 

7. Resistor R-54 was changed from 18,000 ohms to 
15,000 ohms. (To increase drive on horizontal output 
tube and increase width.) 

8. The two triode sections of V-14 were transposed so 
that terminals 1, 2, and 3 are those of the output 
triode. Socket was reversed. (To prevent breakdown 
of socket.) 

S-15 

S-4 

S-5 

V-5 

S-6 

V-6 

S-8 

V-7 

S-11 

V-2 

V-3 

9. Capacitor C-38, .001 mfd, was removed from the 
circuit. This originally was connected to secondary 
of T-3. (To stabilize vertical oscillator.) 

10. Resistor R-9, 2.2 megohms, was removed from the 
circuit. This was connected to pin 6 of V-3. (To in-
crease AGC voltage.) 

TEST POINT "A" 

TEST POINT "B" 

TEST POINT "D" 

TEST POINT "E" 

S-9 

2. Capacitor C-47, normally 56 mmf, 3500 volts, was 
changed to 120 mmf, 2000 volts IF A THERMADOR 
POWER TRANSFORMER IS USED. If a TRIAD trans-
former is used, the value remains at 56 mmf, 3500 
volts. Compare production modification 15, in 2040 
chassis. (To provide sufficient width at low line volt-
age.) 

S-7 

TEST POINT "F" S-1 S-10 S-12 

Fig. 9. Chassis 2040, Bottom View 

SOCKET VOLTAGES: 

11. Resistor R-77 added to circuit. (To help prevent over-
loading of 12AU7.) 

12. Fuse changed from 1/4 amp 250 volts to 3/16 amp 
125 volts. (To prevent fuse blowing from possible 
arc in damper tube.) 

13. Resistor R-79 added to circuit. (To prevent high volt-
age breakdown in areas with high altitude.) 

14. Capacitor (no reference symbol) removed from trap 
L-6B. (S-9), and trap slug backed out. (To increase 
audio gain in fringe areas.) 

15. Capacitor C-52, 56 mmf, 3500 volt (same as C-47) 
added in parallel with capacitor C-47. Compare 
production modification 2, in 1840 chassis. (To pro-
vide sufficient width at low line voltage.) 

PRODUCTION MODIFICATIONS, 
CHASSIS 1840: 

1. Resistor R-30, 100,000 ohms, was removed from the 
circuit. This was connected to the grid of the second 
video (pin 7, V-8). (To prevent overload due to varia-
tion in 12AU7 tubes.) 

HORIZONTAL 

.7- HOLD 

TEST POINT "C" 

The socket voltages shown were measured on a typical 

chassis under the following conditions. 

1. No signal. 

2. Line voltage, 117 volts. 

3. Volume and contrast controls set at minimum, other 

controls at normal operating position. 

4. DC voltage measured with a vacuum tube voltmeter. 

5. AC voltages measured with a 1000 ohms-per-volt 

meter. 

NOTE: Some voltages depend upon the setting of related 

controls. Thus the voltages on the vertical oscillator tube 

V-14 depend on the setting of the vertical hold control and 

the height control. 

The figures below indicate the approximate magnitude of 

the reading to be expected, rather than the exact voltage. 

Tube location is shown in Fig. 11, which is a BOTTOM 

VIEW of the chassis. 

(VOLTAGES FOR CHASSIS 2040 AND CHASSIS 1840 

LISTED IN SEPARATE COLUMNS.) £
-
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CHASSES 2040, 2041 

Pin Element 
1 No connection 
2 Heater 

'Ve 1V19) 

cD, 

cp, 

8 

1 V13) 

VI7 

Pin 
1 
2 
3 
4 
5 
6 
7 

V-2, 6AL5, Ratio Detector 
Voltage 

Pin Element 2040 chassis 1840 
1 Cathode 1 0.5 
2 Plate 2 0 Tube 
3 Heater 
4 Heater 6.3 AC not 
5 Cathode 2 0.2 
6 Shield O used 
7 Plate 1 0.2 

Element 
Grid 1 
Grid 3 
Heater 
Heater 
Plate 
Grid 2 
Cathode 

Fig. 11. Tube Location Chart, 
Chassis 2 04 0, Bottom View 

Omit V-2 and V-16 in chassis 1810. 

V-1, 6AU6, Sound I-F 
Voltage 

2040 chassis 1840 
o 
o 
o 
6.3 

98 
98 
6 

o 
o 
o 

AC 6.3 
95 
95 

o 

V•3, 6AV6, 1I /kWh:, 

Pin Element 
1 Grid 
2 Cathode 
3 Heater 
4 Heater 
5 Diode plate, not used 
6 Diode plate 
7 Plate 

Voltage 
2040 chassis 1840 
—0.7 —0.7 

6.3 AC 6.3 

—0.9 —0.9 
98 90 

V-4, 6K6, Audio Output 
Voltage 

2040 chassis 1840 

o o 
3 Plate 260 190 
4 Grid 2 270 200 
5 Grid 1 
6 No connection 
7 Heater 6.3 AC 6.3 
8 Cathode, grid 3 19 14 

V-5, 6CB6, 1st Pix I-F 
Voltage 

Pin Element 2040 chassis 1840 
1 Grid 1 —0.4 —0.4 
2 Cathode 1.3 1.3 
3 Heater 
4 Heater 6.3 AC 6.3 
5 Plate 158 105 
6 Grid 2 158 105 
7 Grid 3 

o 

o 

o 

o 

o 

o 

V-6, 6C136, 2nd Pix I-F 

Pin Element 
1 Grid 1 
2 Cathode 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Grid 3 

Voltage 
2040 chassis 1840 
—0.4 —0.4 

1.3 1.3 
o o 
6.3 AC 6.3 

167 110 
167 110 

V-7, 6C86, 3rd Pix I-F 

Pin Element 
1 Grid 1 
2 Cathode 
3 Heater 
4 Heater 
5 Plate 
6 Grid 2 
7 Grid 3 

o o 

Voltage 
2040 chassis 1840 
—0.35 —0.35 

1.6 1.6 

6.3 AC 6.3 
173 120 
173 120 

V-8, 12AU7, 1st & 2nd Video 
Amplifier 

Pin Element 
1 Plate 2 110 90 
2 Grid 2 
3 Cathode 2 
4 Heater 
5 Heater 
6 Plate 1 
7 Grid 1 
8 Cathode 1 7.2 3 
9 Heater Tap 

Voltage 
2040 chassis 1840 

1 0.7 
6.3 AC 6.3 
6.3 AC 6.3 

230 180 
o o 

o o 

V-9, 12AU7, Sync. Separator 
and Inverter 

Pin Element 
1 Plate 2 
2 Grid 2 
3 Cutliode 2 
4 Heater 
5 Heater 
6 Plate 1 
7 Grid 1 
8 Cathode 1 
9 Heater Tap 

Voltage 
2040 chassis 1840 

8 5 
0 —0.6 

6.3 AC 6.3 
6.3 AC 6.3 

150 105 
8 5 
14 8.5 
o o 

V-10, 6AL5, A.F.C., Discriminator 
Voltage 

Pin Element 2040 chassis 1840 
1 Cathode 1 0 0 
2 Plate 2 
3 Heater 
4 Heater 6.3 AC 6.3 
5 Cathode 2 3.8 3.2 
6 Shield 
7 Plate 1 —3.7 —3.6 

V-11, 651%17-GT, Horizontal Oscillator 
Voltage 

Pin Element 2040 chassis 1840 
1 Grid 2 
2 Plate 2 229 175 
3 Cathode 2 9 7 
4 Grid 1 
5 Plate 1 156 115 
6 Cathode 1 9 7 
7 Heater 6.3 AC 6.3 
8 Heater 

o o 

o o 

o o 

V- I2, 68Q6-GT, Horizontal Output 
Voltage 

Pin Element 2040 chassis 1840 
1 No connection 
2 Heater 6.3 AC 6.3 
3 No connection 
4 Grid 2 167 135 
5 Grid 1 —35 —31 
6 No connection 
7 Heater 
8 Cathode, grid 3 
Cap Plate Do not measure 

V-13, 183-GT, H. V. Rectifier 
High voltage, do not measure 

V-14, 12BH7, Vertical Oscillator 
and Output 

Pin Element 
1 Plate 1 
2 Grid 1 
3 Cathode 1 
4 Heater 
5 Heater 
6 Plate 2 
7 Grid 2 
8 Cathode 2 
9 Heater Tap 

V-15, 6AX4, Damper 

O o 

Pin Element 
1 No connection 
2 No connection 
3 Cathode 
4 No connection 
5 Plate 
6 No connection 
7 Heater 
8 Heater 

GREEN 

&Ant' 

Voltage 
2040 chassis 1840 
385 322 

19 15 
6.3 AC 6.3 
6.3 AC 6.3 

75 65 
—19 —20 

Voltage 
2040 chassis 1840 

Do not measure 

270 200 

6.3 AC 6.3 

6BZ7 
OR 

68Q7 
R-F AMP 

PACKARD-BELL CO. 
TV R-F TUNER 

NO. /0534 

V-16, 5Y3-GT, L. V. Rectifier 
Pin Element Voltage 

2040 chassis 1840 
1 No connection 
2 Filament 
3 No connection 
4 Plate 1 
5 No connection 
6 Plate 2 
7 No connection 
8 Filament 

V-17, 5U4-G, L. V. 

Pin Element 
1 No connection 
2 Filament 
3 No connection 
4 Plate 
5 No connection 
6 Plate 
7 No connection 
8 Filament 

OSC 
ADJUSTMENTS 

S-16 

S-18 
• 

Fig. 13. Schematic Diagram, R-F Tuner 10534 

6./6 

282 Tube 

280 AC not 

280 AC used 

282 
Rectifier 

Voltage 
2040 chassis 1840 

282 

280 

280 

282 

210 

AC 300 

AC 300 

210 

Fig. 12. Chassis, 

R-F Tuner 10534 

TEST POINT 

S-15 

I /coo _L—t I ,000 

¿i5V TO 150 
RED 

S-19 

©John F. Rider 
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1. V-8, 12AU7, Video Amplifier, ( Pin 1), 
Plate; 60 C.P.S., 13 V.P.P. 

2. V-9, 12AU7, Sync Phase Inverter, ( Pin 
2), Grid; 60 C.P.S., 10 V.P.P. 

3. V-9, 12AU7, Sync Phase Inverter, ( Pin 
7). Grid; 60 C.P.S., 32 V.P.P. 

4. V-9, 12AU7, Sync Phase Inverter, ( Pin 
8), Cathode; 60 C.P.S., 24 V.P.P. 

<44:1 5, V-9, 12AU7, Sync Phase Inverter, ( Pin 
6), Plate; 60 C.P.S., 53 V.P.P. 

6. V-10, 6AL5, AFC Discriminator, ( Pin 
7), Plate; 60 C.P.S., 24 V.P.P. 

7. V-10, 6A15, AFC Discriminator, ( Pin 
5), Cathod•, 60 C.P.S., 20 V.P.P. 

8. V-14, 12BH7, Vertical Oscillator, ( Pin 
2), Grid: 60 C.P.S., 85 V.P.P. 

9. V-14, 12BH7, Vertical Oscillator, ( Pin 
1), Plate: 60 C.P.S., 75 V.P.P. 

re) 10. V-14, 12BH7, Vertical Oscillator, ( Pin 
7), Grid: 60 C.P.S., 60 V.P.P. 

°John F. Rider 

<I II. V-14, 12BH7. Vertical Oscillator, ( Pin 
6), Plate; 60 C.P.S., 1200 V.P.P. 

12. V-9, 12AU7, Sync Phase Inverter, ( Pin 
2), Grid; 15,750 C.P.S., 13 V.P.P. 

13. V-9, 12AU7, Sync Phase Inverter, ( Pin 
7), Grid; 15,750 C.P.S., 32 V.P.P. 

14. V-9, 12AU7 Sync Phase Inverter, ( Pin 
6), Plate; 15,750 C.P.S., 53 V.F.P. 

15. V-10, 6AL5, AFC Discriminator, ( Pins 
I & 2), Horizontal Sweep Phasing 
Pulse 15,750 C.P.S., 10 v.p.p. 

16. V-11, 6SN7-GT, Horizontal Oscillator, 
(Pin 2), Plate; 15,750 C.P.S., 50 V.P.P. 

17. V-11, 6SN7-GT, Horizontal Oscillator. 
(Pin 4), Grid; 15,750 C.P.S., 55 V.P.P. 

18. V-11, 65N7-GT, Horizontal Oscillator, 
(Pin 5), Plate; 15,750 C.P.S., 130 
V.P.P. 

Fig. 14. Waveforms 
CONDITIONS: Contrast control set to 
50% of maximum; signal developed 3 
volts of AGC. 

OSCILLOSCOPE: Tektronix type 514D. 

CHASSIS 2040, 2041 
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CHASSIS 2040 

FRONT ENO 
SSE FRONT END SCREMATICS 

Ti/NER/VO. /0534 - V.1LF 
V-1.9 V-20 

TUNER A. /0535-V.N." UHF. 

V-19 V-10 V-2/ 

TEST POINT 5-15 
G /-F ADJUSTMENT 

l- - J 

1 I I 1 Cti 

C/ .." e/ 
470 
se 

1,44, 
T-47 

V-/ 

6A1/6 
SOLINO-/-F ¿-I 15-2 

r- - 
5 01 g 

16 v. 7 

52 
/50 

C3 .0/ TDLIAL 

I c> 

. 78 C 

-/ 470 
23 

V-2 

6AL5 
RATIO OE 1ŒC 702 

e 0.2V 
5 

6 

10.5V 

C6 56 
005 12K 

,‘ • 

COA 
5MF 
50V 

576 

-FIT! 

C7 
.02 

V-3 

6A VG 
/ Ac/o/o 

574 1. 
500e 
vOz. 

.005.1. .e..-Ci8 
C6 -r, 

7 .0Z 

,6,9 
4.7M. 

11  

498V 
7 

5/0 
5 1205 

0. 

II 
C9 
.02 

470K 

LOCAL 

/OK 2W 

03 4725 
MC. 

21 
S-5 S-4 

L-5 
39.75 
mt. 

o 

C// Cal 
ze Zz 

5-5 

u 2 

V-5 

6C86 
P/X /-F 

•//5.9v 

56 4 

C/3 
5/5 .0/ 
at 

L-54 
45.5mC. _ o fr, 

5-7 

Z-6,9 
47 25 MC 

5/6 
250 

V-6 

6C86 
I-F 

1/67 I/ 

e 5-9 
543 
82 

c/4 
•0/ 

t/- 7 

6C86 
3.6 PIS / -4F 

L-6.4 
43.354C._ 

5.20 7 
egoe • 

ê 
Z-68 

59. 75 Mr. 

R/9 /5  
ezo 

ezi 
/50 

1/13 

DETECTOR 

2-7 44.5mC. Z-17 
/0 401% 

IC 5/ L  
.00/ 

470A4A44CAPACITOR 
ASEO ONLY WITS NO. /0535 
FRONT ENO. 

Cl' 
.05 

Z-9 

1 

1 
1 

31 

4-31 
180,4 

524 
3300 

e 

4 

1 

SE' 
47.5 
/w 

P27 
470A / 

0-00 
44-F0  C/94 * 
400 /04,7 

A'h 350VY 

4/10 

C/7 
05 

525 
1.41 

Is 
fie C/6 

1005 

V- 4 

61(6-Or 
Avolo ourPur 

rese V.  
3 C/0 -

005-

5 

4/9V 

/2/1 
560 
.2 AI 

8 

C48 
25•405 
15V * 

516 
/05 C-// 

/20,..§ 

ere 

.28 

Ce/ 
68 = 

530 
100 

V. 

/1* .2'd VIDEO 
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./ 

gg 

f33002ZW 

P3/ 

/2.5144, 

/2w4 

Ç.`" 

T/ 
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/m. 

567 
SM 

  564 V. HOLD 

170.Y 

565 
/00K 

5 C52 

WI» 
330 

• 

C33 
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/505 
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350 

I 250 V 

MO 545 TES 
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34, A.125 v 
Fuse 
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56 
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ey3...Gr SET eaf 8857 PICTURE (w/7-.5 
V SECT 5/6N/IL) /17V CON LINE 

4 
T-5 

5.O VAC g 

Alt x/z/retzwrs ro,s-
EXCEPT AS INDICATED, 

PACKARD-BELL CO. 
CHASSIS TYPE 2040 

/10 vAC 
6040o.vd. 

NOTE: TUBE LOCATIONS, TEST POINTS, AND ADJUST-
MENTS ON THE 2040 AND 1840 CHASSIS ARE IDEN-

TICAL EXCEPT 'THAT THE 1840 DOES NOT USE TUBES 

V-2 AND V-16. 

Fig. IS. Schematic Diagram, Chassis 2040 

NOTES: 
R-9 deleted, see production modification 10 
R-30 used in 2040, not in 1840 chassis. 
R-56 not the same value on 1840 8 2040 chassis. 
R-76 not the same value on 1840 8 2040 chassis. 
R-77 used on both chassis, but not in same place. 
R.78 used in 1840, not in 2040 chassis. 
R-79 used in 2040, not in 1840 chassis. 
8.80 used in 1840, not in 2040 chassis. 

C-1 used only in sets with UHF-VHF tuner. 
C-38 deleted, see production modification 9 
C-52 used on 2040, not on 1840 chassis, see production modification 15 
C-47, see production modification 15 
V-2 and V-16 used on 2040, not on 1840 chassis. 
X-1 and X-2 used on 1840, not on 2040 chassis. 
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CHASSIS 1840 8, 2040 

To be assured of genuine Packard-Bell replacement parts, 

order by part number from your nearest Packard-Bell Ser-

vice Department. Addresses are listed below. 

NOTE: VOLTAGES 
Are,45ueED 70 GROCAVO-N0 5/64141.-
COVTRAST Ar - orwee conérencs 
SET FOR eEsr•  p/crueE rw/ 7-11 
516NAL.) //TV co ‘Y Lime. 

r-s 

.300 
YAC 

a 
a 

6 500 
VAC 

.06 40 vAC  
630 /25, 20W. 

ALL FiL.444ENTS TO ›•-
EXCEPT AS /ND/CATE/9. 

s.ovwc 
9 

6.-• VAC 

PACKARD-BELL CO. 
CHASSIS TYPE /840 

City Address 

Los Angeles (home office) . 1101 So. Hope St. . . 

Albuquerque, N. M.. 4601 Lomas Blvd., N. E. 

Alhambra, Calif. 2221 W. Valley Blvd. . 

Amarillo, Texas   703 No. Fillmore St. . 

Boise, Idaho   3001 Crescent Rim Drive 

Burbank, Calif  3007 Magnolia Blvd. . 

Colton, Calif.   295 So. 8th . . . . 

Compton, Calif.   14912 So. Atlantic Blvd. 

Culver City, Calif  2405 So. La Cienega Blvd. 

Denver, Colo.   1441 Ogden St. . 

El Paso, Texas   1109 Wyoming St. 

Fresno, Calif.  531 "P" St. . . . 

Hollywood, Calif  6620 Melrose Ave. . 

Honolulu, Hawaii 1923 Kalakaua Ave. 

Lubbock, Texas   1810 Fourth St. . . 

Oakland, Calif.   1009 Cypress St. . 

Phoenix, Ariz.  228 E. Roosevelt St. 

Portland, Ore.   326 N. W. 21st Ave. 

Pueblo, Colo.   119 W. 13th St. . 

Sacramento, Calif.   1617 Eighteenth St. 

Salem, Ore  2890 Silverton Road 

Salt Lake City, Utah . 624 So. State St. . 

Santa Ana, Calif.   406 N. Sullivan St. . 

San Diego, Calif.. 3536 Adams Ave. . 

San Francisco, Calif. 1157 Post St. . . . 

San Mateo, Calif.  1037 N. Bayshore Blvd 

Seattle, Wash.   2310 Fourth Ave. . 

Spokane, Wash. West 38 Third Ave. . 

Tacoma, Wash  2329 So. Tacoma Ave. 

Tucson, Ariz.   745 No. Fourth Ave. 

Yakima, Wash  803 Summitview Ave. 

/10 -/20 VAC 
OVLY 

NOTE: TUBE LOCATIONS, TEST POINTS, AND ADJUST-

MENTS ON THE 2040 AND 1840 CHASSIS ARE IDEN-

TICAL EXCEPT THAT THE 1840 DOES NOT USE TUBES 

V-2 AND V-16. 

Fig. 16. Schematic Diagram, Chassis 1840 

NOTES: 
R.9 deleted, see production modification 10 
R-30 used in 2040, not in 1840 chassis. 
R-56 not the same value on 1840 & 2040 chassis. 
R-76 not the same value on 1840 & 2040 chassis. 
R-77 used on both chassis, but not in same place. 
R-78 used in 1840, not in 2040 chassis. 
R.79 used in 2040, not in 1840 chassis. 
R-80 used in 1840, not in 2040 chassis. 

C-1 used only in sets with UHF-VHF tuner. 
C.38 deleted, see production modification 9 
C-52 used on 2040, not on 1840 chassis, see production modification 15 
C 47, see production modification 15 
V-2 and V-16 used on 2040, not on 1840 chassis. 
X-1 and X-2 used on 1840, not on 2010 chassis. 
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CHASM 2040, 2041 

CAPACITORS 
Notes: ( 1) "GMV" means capacities listed are Guaranteed 

Minimum Values over a range of from plus 10 
degrees C. to plus 65 degrees C." 

(2) Unless otherwise specified, tolerances are: 
Paper capacitors, + 30%, — 10% 
Electrolytic capacitors, +50%, — 10% 

(3) "NPO" denotes zero temperature coefficient. 

SYMBOL DESCRIPTION PART NUMBER 
C-1 Ceramic, 470 mmf. 20%, 350 volt 23916 

Note: C-1 used only in sets with 82. 
channel tuner 10535 

C-2 Paper, .1 mfd 200 volt 23019 
C-3 Ceramic, dual .01 mfd GMV, 500 volt, 

disc 23962 
C-4A Electrolytic, 5 mfd 50 volt j 
C-4B Electrolytic, 25 mfd, 25 volt 
C-4C Electrolytic, 100 mfd, 350 volt ( quadruple 24074A 
C-4D Electrolytic, 10 mfd, 450 volt 
C-5 Ceramic, 5000 mmf GMV, 500 volt, disc 23931 
C-6 Paper, .003 mfd 600 volt 23016 

C-7 Paper, .02 mfd 600 volt 23007 

C-8 Same as C-7 

C-9 Same as C-7 

C-10 Paper, .005 mfd 600 volt 23004 

C-11 Ceramic, 2.2 mmf ±- .25 mmf, 500 volt, 
NPO 23969 

C-12 Same as C-11 

C-13 Same as C-3 

C-14 Ceramic, 10,000 mmf GMV, 500 volt, 
disc 23939 

C-15 Same as C-3 

C-16 Paper, .05 mfd 200 volt 23017 

C-17 Paper, .05 mfd 600 volt 23010 

C-18 Ceramic, 2000 mmf, 20%, 500 volt, disc 23974 

C- 19A Electrolytic, 10 mfd 350 volt } double 24075 

C- 19B Electrolytic, 100 mfd 350 volt 

C-20 Paper, . 25 mfd 600 volt 23014 

C-21 Ceramic, 68 mmf, 20%, 500 volt 23913 

C-22 Paper, .1 mfd 600 volt 23012 

C-23 Same as C-22 

C-24 Integrator Network 23980 
(see schematic diagram for components) 

alternate 23951 
C-25 Ceramic, .02 mfd, 20%, 500 volt, disc 23972 
C-26 Ceramic, 220 mmf, 20%, 350 volt 23915 
C-27 Ceramic, 1500 mmf, 20%, 500 volt 23936 
C-28 Some as C-27 
C-29 Capristor (5000 mmf in parallel with 

470,000 ohms) 23960 
C-30 Mica, 4000 mmf, 10%, 500 volt 23208 
C-31 Same as C-2 
C-32 Mica, 330 mmf, 10%, 500 volt 23221 
C-33 Paper, .01 mfd 600 volt 23006 
C-34 Ceramic, 330 mmf, 20%, 500 volt 23944 
C-35 Same as C-22 
C-36 Same as C-17 
C-37 Ceramic, 500 mmf, + 50%, —20%, 

20,000 volt 23959 
C-38 Deleted, see production modifications 
C-39 Mica, 4900 mmf, 5%, 500 volt 23207 
C-40A Electrolytic, 100 mfd, 50 volt ?, 
C-40B Electrolytic, 100 mfd, 350 volt 
C-41 Some as C-22 
C-42 Paper, .022 mfd 600 volt 23042 
C-43 Same as C-42 
C-44 Same as C-17 
C-45 Same as C-7 
C-44 Same as C-33 
C-47 Ceramic, 56 mmf, 10%, 3500 volt 23977 

(Might be 120 mmf, see production 
modification 2, chassis 1840) 

double 24076 

REFERENCE PACK ARD-BELL 
SYMBOL DESCRIPTION  PART NUMBER 

C-48 Same as C-22 
C-49 Bakelite enclosed tubular, .01 mfd 

125 volts AC 23932 
C-50 Same as C-49 
C-51 Ceramic, 1000 mmf, 23965 

20%, 500 volt 
C-52 Ceramic, 56 mmf, 23977 

10%, 3500 volt 
(C-52 used on 2040 but not on 1840 
chassis; see production modification 
15, chassis 2040) 

RESISTORS 

Notes ( 1) Resistors are 1/2 watt unless otherwise specified. 
(2) Tolerance is 10% unless otherwise specified. 

R-1 Composition, 1 megohm, 20% 73161 
R-2 Composition, 15 ohms 73015 
R-3 Composition, 470 ohms 73021 
R-4 Composition, 10,000 ohms 73037 
R-5 Same as R-4 
R-6 Composition, 22,000 ohms 73041 
R-7 See "CONTROLS" 
R-8 Composition, 4.7 megohms, 20% 73169 
R-9 Deleted, see production modifications 
R-10 Composition, 220,000 ohms, 20% 73153 
R-11 Composition, 470,000 ohms, 20% 73157 
R-12 Composition, 560 ohms, 2 watt 73422 
R-13 Composition, 2.2 megohms, 20% 73165 
R-14 Same as R-4 
R-15 Composition, 82 ohms 73012 
R-16 Composition, 220 ohms 73017 
R-17 Composition, 12,000 ohms 73038 
R-18 Same as R-15 
R-19 Same as R-16 
R-20 Composition, 3300 ohms 73031 
R-21 Composition, 1000 ohms 73025 

R-22 Composition, 120 ohms 73014 

R-23 Some as R-13 

R-24 Same as R-20 

R-25 Some as R-1 

R-26 Composition, 47,000 ohms, 1 watt 73245 

R-27 Composition, 4700 ohms, 1 watt 73233 

R-28 Composition, 10,000 ohms, 2 watt 73437 

R-29 Composition, 100 ohms 73013 

R-30 Composition, 100,000 ohms, 20% 73149 
(R-30 not used on chassis 1840) 

R-31 Composition, 3300 ohms, 2 watt 73431 

R-32 Wire Wound, 1200 ohms, 12 watt 73624 

R-33 Same as R-11 

R-34 Some as R-10 

R-35 See "CONTROLS" 

R-36 Composition, 1500 ohms 73027 

R-37 Some as R-11 

R-38 See "CONTROLS" 

R-39 Composition, 56,000 ohms 73046 

R-40 Same as R-6 

R-41 Same as R-11 

R-42 Composition, 1.5 megohms, 20% 73163 

R-43 Same as R-42 

R-44 Same as R-20 

R-45 Same as R-20 

R-46 Same as R-20 

R-47 Same as R-8 

R-48 Composition, 100,000 ohms 73049 

R-49 Same as R-48 

R-50 Same as R-4 

REFERENCE 
SYMBOL DESCRIPTION 

R-51 Composition, 2200 ohms 

R-52 Composition, 150,000 ohms 

R-53 Same as R-52 

R-54 Composition, 15,000 ohms 

R-55 Composition, 680,000 ohms, 20% 

R-56 Chassis 1840, 4700 ohms 2 watts 

Chassis 2040, 10,000 ohms 2 watt 

R-57 Wire Wound, 6800 ohms, 5 watt 

R-58 Composition, 3.3 ohm 

R-59 Composition, 1 megohm, 20%, 1 watt, 73398 
type BTAV 

R-60 Same as R-59 

R-61 Same as R-42 

R-62 See "CONTROLS" 

R-63 Some as R-10 

R-64 Composition, 270,000 ohms 73054 

R-65 Some as R-30 

R-66 Same as R-1 

R-67 See "CONTROLS" 

R-68 See "CONTROLS" 

R-69 Composition, 3.3 megohms, 20% 73167 

R-70 Some as R-54 

R-71 Some as R-52 

R-72 Composition, 560 ohms 73022 

R-73 Same as R-72 

R-74 Composition, 15 ohms 73003 

R-75 Some as R-30 

Chassis 1840: 4700 ohms, 1 watt 73233 
R-76 Chassis 2040: 10,000 ohms, 2 watt 73437 

R-77 Composition, 330 ohms 73019 
(R-77 used in both 1840 & 2040 chassis 
but not in the same place in circuit) 

R-78 Composition, 56,000 ohms 73046 
(R-78 used on chassis 1840 but not 
on chassis 2040) 

R-79 Composition, 10,000 ohms, 2 watt 73437 
(R-79 used on chassis 2040 but not 
on chassis 1840) 

R-80 Wire wound, 125 ohms, 20 watt 73669 
(R-80 used on chassis 1840 but not on 
chassis 2040) 

PACK ARD- BELL 
PART NUMBER 

73029 

73051 

73039 

73159 

73433 

73437 

73653 

73291 

COILS 

L-1 Ratio Detector 

L-2 Trap, 47.25 Mc. 

L-3 Trap, 39.75 Mc. 

L-4 1st Pix I-F 

L-5A 2nd Pix I-F 

L-5B Trap, 47.25 Mc. } 

L-6A 3rd Pix I-F 

L-6B Trap, 39.75 Mc. } 

L-7 Pix Detector Assembly 

L-8 Peaking Coil, 180 uh on 

L-9 Sound I-F Transformer 

L-10 Peaking Coil, 400 uh 

L-11 Peaking Coil, 120 uh on 22,000 ohms 

L-12 Peaking Coil, 270 uh 

L-13 Horizontal Oscillator 

L-14 Deflection Coils (Yoke) 

L-15 Width Coil 

L-16 Filter Choke, 1 henry at 320 ma 

L-17 R-F Choke, 10 uh 

29054 

29564 

29565 

29559 

29560 

29574 

29573A 

39,000 ohms 29508 

29563 

29558 

29506 

29557 

29527 

29556 

295558 

27005 

29566 

REFERENCE 
SYMBOL DESCRIPTION 

CONTROLS 

R-7A Volume, 500,000 ohms 

R-7B Contrast, 5000 ohms } 

R-35 Brightness, 50,000 ohms 

R-38 Focus, 3 megohm 

R-62 Height, same as R-38 

R-67 Vertical Hold, same as R-38 

R-68 Vertical Linearity, 5000 ohms 

X-1 

X-2 

CRYSTALS 

PACK ARD- BELL 
PART NUMBER 

dual 25835A 

25856 

25854 

25855 

. 1N51 ( in 1840 chassis only) 

These must be ratio balanced crystals. 

For replacement obtain crystals from 

Packard-Bell Service Department. 

REFERENCE 
SYMBOL DESCRIPTION PART NUMBER 

TRANSFORMERS 

PACKARD-BELL 

T-1 Audio Output 

T-2 Horizontal Output 

T-3 Vertical Oscillator 

T-4 Vertical Output 

T-5 Power 

89427A 

89440 

89046 

89441 

89045 

Primary: 117 volts 

Secondary: 542 volts, 280 ma 

6 volts, 8.15 amp 

5 volts, 5 amp 

MISCELLANEOUS PARTS 
Cabinet, order by model number and specify finish 

Cord, AC power, 6 ft. 32021 

Fuse, 3/16 amp. 125 volt 45006 

Ion Trap 28106A 

Knobs, for models with 12 channel tuner: 

Fine Tuning 52085-CX (G) 

Fine Tuning, for mahogany finish 52085-AB (G) 

Volume 52086-AN (D) 

Volume, for mahogany finish 52086-AB (D) 

Channel Selector 52089-AN (D) 

Channel Selector, for mahogany 52089-AB ( D) 

Contrast 52087-CX 

Contrast, for mahogany finish 52087-AB 

Knobs, for models with 82 channel tuner: 

UHF Tuning 52108B 

VHF Tuning 52106 

Fine Tuning 52097 

Volume 52098 
Contrast 52087-CX 

Contrast, for mahogany finish 52087-AB 

Lamp, T-47 54002 

Magnet, centering 28075 

Shield, heat 78113A 

Speaker 83305 

Switch, local-distance 86709 

Tuner, 12 channel 10534B 

Tuner, 82 channel 10535C 

CJohn P. Rider 
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CIRCUIT DESCRIPTION 

Philco "B" line, Code 147 Television Receivers use 
two chassis-r-f chassis R-191, containing the r-f, 
video, audio and sync circuits, and deflection chassis 
D-197, containing the power and deflection circuits. 
Since these chassis are not isolated from the 60-
cycle power line, all protruding shafts and mounting 
feet are insulated from the chassis. 

CAUTION: See A-C LINE ISOLATION 

A separate subchassis contains the r-f amplifier, 

the oscillator, and the mixer. The r-f amplifier uses 

a type 6BZ7 tube, VI. The oscillator and the mixer 

use a type 6X8 tube, V2, the pentode section of the 

tube being used for the mixer, and the triode section 

for, the oscillator. The output of the mixer is fed to 

a three-stage, stagger-tuned, i-f amplifier system em-

ploying three type 6CB6 tubes, V3, V4, and V5. A 

type 1N64 crystal diode, CD200, is used for the video 
detector, the output of which is amplified by a two-

stage video amplifier utilizing a type 6AU6 tube, V6, 

and a type 6AQ5 output tube, V7. The connections 

at the detector are such as to produce a composite 
video signal with negative-going sync pulses. The 

signal, which is subjected to a 360-degree phase shift 

through the video amplifier, is applied to the grid 

of the picture tube, V19; therefore the sync pulses at 

this point are negative-going. A positive-going blank-

ing pulse, taken from the vertical-output stage, is 

applied to the cathode of the picture tube for sup-

pression of the vertical retrace. 

Sound i.f. ( intercarrier) is obtained by utilizing 
the beat frequency produced when the 45.75-mc. 

video carrier and the 41.25-mc. sound carrier are 
mixed in the video detector. The 4.5-mc, beat fre-

quency is the difference between 45.75 mc. and 41.25 

inc., and contains the FM sound signal. This 4.5-mc. 

signal contains only a negligible amount of video 

amplitude modulation, provided that the amplitude 

of the 41.25-mc. signal is considerably lower than that 
of the 45.75-mc. signal. The proper relationship be-

tween the two carriers is established during the align-

ment of the receiver. There is sound output only 

when both the video and sound carriers are present. 

The oscillator is tuned primarily to obtain the best 

picture, since the 4.5-mc, relationship always exists 

between the two carriers. The 4.5-mc. sound i.f. ( in-
tercarrier), which is taken from the plate circuit of 

the video amplifier, is passed through a 4.5-mc. sound 

i-f stage using a 6AU6 tube, V8, and is then applied 
to the FM detector, which utilizes two diode sections 

of a 618 tube, V9A. The triode section of the 6T8, 

V9B, is used as the first audio amplifier. The power 
lifier u a t 6V6GT tube, V10. 

A portion of the video signal appearing at the out-

put of the first video amplifier is applied to grid 3 ( pin 

7) of the 6CS6 sync separator, V11. Since grid-
leak bias is used on grid 3, the tips of the sync pulses 

are clamped to zero, and the video components swing 
in a negative direction from zero. Because of the cut-

off characteristics of grid 3, the video components 

are eliminated, and only negative-going sync pulses 
appear in the plate circuit of the sync separator. At 

the same time, however, a signal is taken from the 

video detector and applied to grid 1 ( pin 1) of the 

6CS6 tube. This grid is returned to B plus, and the 
bias is maintained close to zero, because of a small 

grid-current flow. Since the signal applied to grid 1 
is composite video with negative-going sync, any 

noise modulation present in the signal appears in the 

form of sharp spikes, driving in a negative direction. 
The circuit constants are chosen to allow grid 1 to 

cut off plate current whenever the signal goes more 

negative than the sync pulses. A series grid-limiting 

resistor, R608, is also incorporated to prevent the 
video components from appearing in the plate circuit 

of the sync separator. A-G-C voltage is also developed 

in the sync separator circuit in the following manner: 

On tips of the sync pulses, grid 3 ( pin 7) of the 
6CS6 tube draws current which flnws downward 

through the network R602, R603, R604, R211, and 

L214, causing capacitors C605, C602, and C603, to 

assume negative charges proportional to the amount 

of peak signal applied to grid 3. The tuner a-g-c 
voltage is delayed by means of a resistor divider net-

work which applies a small positive voltage to the 

tuner a-g-c circuit. This positive voltage prevents 
a-g-c action from lowering the tuner gain on weak 

signals. To prevent the delay voltage from driving 
the tuner a-g-c voltage positive on weak signals, a 

diode clamp ( part of V9B) is connected across C602. 

The negative-going sync pulses appearing in the 

plate circuit of the sync separator aré fed to one half 

of a 12AU7 tube, V12A, connected as a phase-splitter 

circuit; positive sync pulses appear in the plate cir-

cuit, and negative sync pulses are taken from the 

cathode. 

Proper triggering of the vertical oscillator requires 

positive synchronizing pulses. The vertical sync sig-

nal is separated from the horizontal sync signal by 

the vertical integrator circuit, and is fed to the grid 

circuit of the vertical blocking oscillator, one half of 

a 12AU7 tube ( V12B). The output of the vertical 

oscillator is amplified by a type 12B4 tube, V13, 

which is employed as the vertical-output amplifier. 

The output of the amplifier is applied to the 

vertical-deflection coils through the vertical-output 

transformer. 

The horizontal-sweep circuits require both positive 

and negative sync pulses. The phase-comparer cir-

cuit uses a 6AL5 tube, V14. Positive sync pulses are 

applied to the plate of V14A, and negative sync 

pulses are applied to the cathode of V14B. A saw-

tooth voltage, taken from the horizontal-output cir-

cuit, is fed to the plate of V14B and to the cathode 

of V14A, for comparison of the sync and horizontal 

sweep voltages. When the saw-tooth and sync signals 

are exactly in phase, no voltage is developed across 

R800, but when the two signals are out of phase, 

either a positive or a negative voltage is developed, 

depending upon whether the horizontal-oscillator 

frequency is lower or higher than the sync-pulse fre-

quency. The grid circuit of the horizontal oscillator, 
a type 12AU7 tube, V15, operating as a cathode-

coupled multivibrator, is connected to R800 through 

a filter network. When the voltage at this point goes 

in a positive direction, the frequency of the horizontal 

oscillator is increased; when the voltage swings nega-

tive, the frequency of the oscillator is decreased. In 

this manner the frequency of the horizontal oscillator 
is controlled over the lock-in range of the circuit. 

The horizontal hold control, R811, adjusts the 

horizontal-oscillator frequency so that it s within 

the control range of the phase comparer. The output 

of the horizontal oscillator is fed to the horizontal 

output amplifier, which makes use of a type 6BQ6GT 

tube, V16. The screen voltage for the horizontal am-

plifier is supplied from a voltage-divider network. 

The network includes R818, R816 ( the WIDTH con-
trol), R817, R315 ( the BRIGHTNESS control), and 

R316. R816 varies the voltage applied to the sc-een, 

thus adjusting for proper picture width. Adjusting 

R315 for brightness varies the bias on the picture 

tube. The change in bias causes a change in beam 

current, and would tend to result in a change in pic-

ture width and a variation in the second-anode volt-

age. However, when the control arm of the BRIGHT-
NESS control, R315, is moved toward ground, a 

smaller part of the control is shunted by the 22,000-

ohm resistor, R316, and the total resistance of the 

voltage divider is increased. This increase in re-

sistance results in a decrease in the current through 

the divider, and the screen voltage on the horizontal 

amplifier is increased proportionally, thus compen-

sating automatically for the increase in beam current 

in the picture tube. The horizontal amplifier feeds 

the deflection coils through the horizoutal-output 

transformer. A 6AX4GT tube, V17, is used as the 

horizontal damper. 

The second-anode voltage for the picture tube is 

supplied by one 1B3GT high-voltage rectifier tube, 

V18. The B plus voltage for the receiver is supplied 

by two selenium rectifiers, CR100 and CR101 in a 
full-wave, voltage-doubler circuit, operating directly 

from the power line. Bias voltage is obtained from 

across a filter choke, which is in series with the nega-

tive side of the B plus supply. The B plus boost volt-
age, derived from the horizontal damper circuit, sup-

plies higher B plus voltage to the vertical oscillator, 

first audio stage, and the first anode of the picture 

tube. Filament voltage for all the tubes except the 
high-voltage rectifier is supplied by a step-down 

transformer. Filament voltage for the high-voltage 

rectifier is supplied by a winding of the horizontal-
output transformer. 
The circuit description, schematic diagram, base 

layout, and service information for r-f chassis R-191 
is given in PR-2507. When this chassis is used with 
deflection chassis D-197, the filter choke is not 
mounted on the speaker, and a plain p-m speaker 
is used. The filter choke is mounted on the D-197 
chassis. 

IMPORTANT 
A-C LINE ISOLATION 

CAUTION: One side of the a-c line is con-
nected to the chassis through C101 and L100. 
The other side of the a-c line is connected to 
the chassis through F100, R100, CR100, and 
C103, in series. Grounding the chassis will 
result in a short circuit across one or the 
other of these two branches in the voltage-
doubler circuit. During servicing and align-
ment it is desirable that an a-c line isola-
tion transformer capable of handling at least 
225 watts ( Phileo Part No. 45-9600) be used. 
Failure to use an isolation transformer will 
greatly increase the shock hazard, and may 
result in damage to the test equipment or re-
ceiver, or both. 

SPECIFICATIONS 

VHF TUNING  Twelve channel, 12-position 

incremental tuner, covering VHF Television Chan-

nels 2 through 13; fine tuning of local oscillator 

UHF TUNING ( if provided) Continuous tun-

ing, covering UHF Television Channels 14 through 

83; fine and coarse tuning 

INTERMEDIATE FREQUENCIES 

Video Carrier  45.75 mc. 

Sound ( intercarrier) 4  75 me. 

TRANSMISSION LINE .... 300-ohm, twin-wire lead 

OPERATING VOLTAGE  110 to 120 volts, 

60 cycles, a. c. 

POWER CONSUMPTION 
Without UHF, 205 watts; with UHF, 210 watts. 
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CHASSIS D-197, R-191, Code 147 

TUBE COMPLEMENT 

R-F CHASSIS R-191 

REFER-
ENCE 

SYMBOL 
TUBE TYPE FUNCTION 

VI 6BZ7 miniature R-F Amplifier 

V2 63E8 miniature Oscillator-Mixer 

V3, V4, VS 6CB6 miniature Video I-F Amplifiers 

V6 6AU6 miniature Video Amplifier 

V7 6AQS miniature Video Output Amplifier 

V8 6AU6 miniature Sound I-F Amplifier 

V9 6T8 miniature Ratio Detector, First 
Audio, and Tuner A-G-C 
Clamp 

V10 6V6GT octal Audio Output 

V11 6CS6 miniature Sync Separator 

V19 17YP4 or 21ZP4A Picture Tube 

DEFLECTION CHASSIS D-197 

REFERENCE 
SYMBOL 

TUBE TYPE FUNCTION 

V12 12AU7—miniature Phase splitter, vertical 
oscillator 

V13 6BQ6GT—octal Vertical output 

V14 6ALS—miniature Phase comparer 

V15 12AUf—miniature Horizontal oscillator 

V16 6CD6G—octal Horizontal output 

V17 6V3A—miniature Damper 

V18 1B3GT—octal High-voltage rectifier 

V19 24VP4 Picture tube 

B SUPPLY FUSE REPLACEMENT 

The B supply protective fuse, F100, is wired into 
the low-voltage section, and is in series with the 
selenium rectifiers. For replacement, use a 1.6-
ampere delayed-action-type fuse, Philco Part No. 
AD2248-19. 

CAUTION: Discharge the circuit before re-
placing the fuse. 

HORIZONTAL-OSCILLATOR 
ADJUSTMENT 

To adjust the horizontal-oscillator circuit, tune in 

a station and proceed as follows: 

1. Reduce the width of the picture until approxi-

mately 1 inch of blank screen appears at the right-

hand and left-hand aides of the picture. 

2. Increase the BRIGHTNESS control setting un-

til the blanking becomes visible. This will appear 
as a dark vertical bar on each side of the picture. 

3. Connect a .1 µf. condenser from the test point, 

adjacent to TC800, to ground. (The plate side ofithe 
horizontal ringing coil, L800, is connected torthe test 

point.) 

4. Set the HORIZONTAL HOLD control to the 

approximate center of its mechanical rotation. 

5. Adjust the HORIZ HOLD CENTERING con-

trol until equal portions of the blanking bar appear 

on both sides of the picture. 

6. Remove the .1-4 condenser from the test point. 
7 Adjust the horizontal ringing coil, L800, until 

equal portions of the blanking bar again appear on 

both sides of the picture. 

8. Rotate the HORIZONTAL HOLD control 

through its range. The picture should fall out of 
sync on both sides of the center of its rotation. If 
the picture does not fall out of sync on both sides, 

readjust the HORIZ HOLD CENTERING control. 
9. Rotate the HORIZONTAL HOLD control 

through its range, and observe the number of diag-
onal blanking bars that appear just before the picture 

pulls into sync. The pull-in should occur with from 
1 to 2 diagonal bars when the sync position is ap-

proached from either direction. If proper pull-in is 
not obtained, repeat the above procedure. 

VIDEO PEAKING-COIL ADJUSTMENT 
The video peaking coil, L303, is adjusted at the 

factory for proper transient response of the video 
circuits. Ordinarily, this coil will require no further 

adjustment by the serviceman. On any station where 

excessive overshoot or excessive smear is present, a 

slight adjustment of L303 may improve the picture 

quality on that station; however, this adjustment may 
sacrifice the quality on other channels. If L303 is re-

placed in servicing, adjustment will be required. 
Before adjusting L303, check the tuner alignment 

and i-f alignment. (Never adjust L303 until the align-

ment of the receiver is correct.) Then tune in a sta-

tion and adjust L303 until there are no trailing whites 

or smear in the picture. Turning TC301 clockwise 
reduces trailing whites and overshoot; turning TC301 
counterclockwise reduces picture smear and increases 

trailing whites. The proper position is the point 

where no smear or trailing whites appear in the 

picture. 
The above procedure for adjustment of TC301 ap-

plies to a particular station exhibiting smear or over-

shoot. After TC301 is adjusted, reception on all the 

other stations should be checked, to make certain 

that the adjustment has not impaired the picture 

quality. 

TELEVISION ALIGNMENT 
GENERAL 
The alignment procedure follows the general pat-

tern of first checking the tuner response with an FM 

sweep generator and oscilloscope, comparing the re-

sponse curve with that given in the manual, and 

aligning the tuner if necessary. After it is established 
that the tuner is in correct alignment, the video i-f 

channel is aligned by tuning each coil to its assigned 
pole frequency, using an AM signal, and then feeding 

in a sweep signal at the antenna terminals and re-

touching the i-f adjustments to obtain the desired 
pass band. Finally, the sound channel is aligned, 

using an AM signal, by tuning the sound take-off coil 

and the i-f and ratio-detector transformers. 

The over-all response curve ( r-f, i-f) of the cir-

cuits from the antenna terminals to the video de-
tector, after the i-f stages have been aligned, should 

appear essentially the same, regardless of the channel 

under test. If not, the tuner should be aligned. 

The video-carrier intermediate frequency is 45.75 
mc., and the sound intermediate ( intercarrier) fre-

quency is 4.5 mc. Alignment of these circuits requires 

careful workmanship and good equipment. The fol-
lowing precautions must be observed: 

1. There must be a good bond between the receiver 

chassis and the test equipment. This is most easily 
obtained by having the top of the workbench metallic. 

The receiver chassis should be placed tuner-side down 
on the bench. If the bench has no metallic top, the 

test equipment and chassis can be bonded by a strip 
of copper about 2 inches wide. The section of the 

chassis nearest the tuner should rest on the strip. 

2. Do not disconnect the picture tube, picture-tube 

yoke, or speaker while the receiver is turned on. 

3. Allow the receiver and test equipment to warm 

up for 15 minutes before starting the alignment. 

4. The marker (AM) signal generator should be 
calibrated accurately to the frequencies used and to 

the sound and video r-f carriers of each channel used 
during alignment. If Model 7008 is used, the built-in 

crystal calibrator provides an excellent means of cali-
bration. An alternate method for calibrating the sig-

nal generator to the sound and video r-f carrier fre-

quencies is to zero-beat the signal generator with the 
received signals. 

For further information regarding calibration, re-

fer to Philco Lesson PR-1745 (J) entitled "Television 

Service in the Home." 

TEST EQUIPMENT REQUIRED 

The following test equipment is recommended for 

aligning the receiver: 

1. Philco Precision Visual Alignment Generator 

for Television and FM, Model 7008, or equivalent. 

2. Vacuum-tube voltmeter, or 20,000-ohms-per-volt 

voltmeter. 

TP0- 1 I 79 

Figure 1. Antenna- Input Matching Network 

3. R-F Probe, Philco Part No. 76-3595 ( for use 
with Model 7008 generator). 

JIGS AND ADAPTERS REQUIRED 
Mixer Jig 

Connections to the grid of the mixer tube may be 

made through the alignment jack provided for that 

purpose. To connect the generator to this point, a 
mixer jig, Philco Part No. 45-1739, and a connecting 

cable, Philco Part No. 45-1635, may be used. As an 

alternate, a Philco alligator-clip adapter, Part No. 
45-1636, with as short a ground lead as possible, may 

be used to connect the alignment jack. The ground 

lead should be connected as close as possible to the 

mixer tube. It is essential that the signal-generator 

output lead be terminated with a 68-ohm resistor 

(carbon), so that regeneration, caused by connection 

of the lead to the mixer, is held to a minimum. 

Antenna-Input Matching Network 

Figure 1 shows an impedance-matching network 

for coupling the signal generator to the antenna-

input terminals of the receiver. This network, which 
is designed to have an input impedance of 75 ohms 
and an output impedance of 300 ohms, is used to 

match a 75-ohm generator to a 300-ohm antenna-

input circuit. The resistors used in this network 

should be of carbon-composition construction, and 
should be chosen from a group to obtain values 

within 10% of those indicated. The resistors should 

be placed in a shield can, to prevent variable effects. 
An antenna matching jig, Philco Part No. 45-1736, 

which consists of a matching transformer and con-

necting box, may be used in place of the resistor 

network. 

Video I-F Alignment Jig 

(Video Test Jock Adopter) 
The alignment jig shown in figure 2 should be used 

during the i-f alignment, to apply the proper bias to 
the a-g-c bus, and to provide a convenient oscillo-
scope connection. This jig consists of a 5-prong plug, 

a 10,000-ohm potentiometer, two isolating resistors 
(one 10,000-ohm and one 15,000-ohm), two 1500-
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Figure 2. Video I-F Alignment Jig 

micromicrofarad capacitors, two 7%-volt batteries 

and switch. A suggested method of fabricating the 

jig is also shown. It is suggested that the bias bat-

teries and potentiometer be mounted in a metal box 

of convenient size. 

The potentiometer and switch are connected across 

the two 7%-volt batteries. The switch is used to dis-
connect the potentiometer, to prevent the discharge 

of the battery while not in use. 

Sound I-F Alignment Jig 

Figure 3 shows the jig that should be used to con-

nect the voltmeter and oecilloseope to the VOLUME 
CONTROL socket, J400. 

TELEVISION TUNER ALIGNMENT 
After the tuner is serviced, or if an i-f alignment 

is required, the tuner alignment should be checked 

by observing the tuner response curve, as given un-

dey Bandpass Alignment. If the response curve does 

not fall within the limits shown in figure 5, the tuner 
should be realigned. If realignment is necessary, use 

the procedure given below. 

Since the frequency of the local oscillator affecte 
the tuner response, the local-oscillator alignment 
should be made first. 

Oscillator Alignment 

General 

Tuning cores are provided in the oscillator coils at 

channels 13, Il, 9, 7, 6, and 4. By adjusting these 

tuning cores, all channels may be placed on fre-
quency. This procedure should be carried out with 

the highest-frequency channel first, since the align-
ment of each channel affects the alignment of all 
the channels below it in frequency. The channel ad-

justments are so arranged that, with one exception, 

each adjustment corrects the tuning of more than one 

channel. The coverage of the various adjustments is 
as follows: 

CHANNEL 
ADJUSTMENT 

CHANNELS CORRECTED 
BY ADJUSTMENT 

13 

11 

9 

7 

6 

4 

13 and 12 

11 and 10 

9 and 8 

7 only 

6 and 5 

4, 3, and 2 

Figure 3. Sound 14 AlIgnmont Jig TP2-22N 

TP2-2201 - 1 

Figure 4. Television Tuner, Showing Locations of 
Adjustments 

The FINE TUNING cam should he preset for all ad-

justments by placing the stop on the FINE TUNING 

cam between the Channel 7 and 8 holes on the front 
plate of the tuner. See figure 4. 

Procedure Using Signal Generator 

An r-f signal ( unmodulated), at the oscillator fre-

quency, is fed into the antenna input from an AM 

signal generatoi, and the oscillator tuning cores arc 
adjusted for zero beat. The r-f signal frequency 
should he accurately determined. It is preferable 

that the signal be taken from a crystal-controlled 
source; if this is not available, the signal generator 

may be calibrated against the television station. 

1. Connect the hot lead of the oscilloscope to the 
mixer plate test point, G2, through a 1000-ohm re-

sistor, and connect the ground lead of the oscilloscope 

to the chassis, near the test point. ( High oscilloscope 

gain may be necessary to obtain a visual beat. In 

this instance, base-line hum may be ignored.) 

2. Connect the AM (marker) generator to the 

300-ohm antenna-input terminals. For this purpose 

the antenna-input matching network is not required. 

3. Disconnect the white lead from the tuner, and 

connect it to the negative terminal of a 11/2 -volt bat-

tery. Ground the positive terminal. If regeneration 

is observed, the bias may be increased to 4 or 5 volts, 
to reduce the regeneration. 

4. Mechanically preset the fine-tuning cam stop as 

shown in figure 4. 

5. Feed in an r-f signal ( unmodulated), at the os-
cillator frequency for Channel 13, with the CHAN-

NEL SELECTOR set for Channel 13. 

6. Adjust the tuning core for Channel 13 ( see fig-
ure 4). 

7. Reset the signal-generator frequency and the 

CHANNEL SELECTOR, and adjust the tuning cores 

for Channels 11 and 9, respectively. 

8. Repeat steps 5, 6, and 7 until Channels 13, 11, 
and 9 are within plus or minus 500 kc. of the correct 
frequency. 

9. Feed in r-f ( unmodulated) signals, at the oscil-

lator frequencies for Channels 7, 6, and 4, consecu-

tively ( see NOTE below), and adjust the respective 
tuning cores ( see figure 4). 

NOTE: The exact position of the FINE 

TUNING cam should be marked when Chan-
nel 4 is correctly aligned. This position is to 

be used in step 4 of the i-f alignment pro-
cedure. 

Procedure Using Station Signal 

The following simplified procedure may be used 

to align the oscillator when the television i-f align-

ment is satisfactory and a station signal is available: 
1. Mechanically preset the FINE TUNING cam 

to the center of its range ( see figure 4). 

2. Tune in the highest-frequency channel to be 
received. 

3. Adjust the tuning core for that channel, or the 

next higher channel, for the best picture; that is, 

starting with sound in the picture, turn the tuning 
core until the sound disappears. Repeat for each 

channel received in the area. 

Bandposs Alignment 

General 

The bandpass alignment consists of aligning the 

tuner at Channels 13 and 6, and then making it track 

down to Channels 7 and 2, respectively. 

During the alignment, a fixed bias of 11/2 volts is 

applied to the r-f amplifier tube. 
An FM (sweep) signal is applied to the antenna-

input circuit, and an oscilloscope is connected to the 
mixer plate circuit. The oscilloscope gain should be 

as high as possible, consistent with hum level and 

"bounce" conditions. Hum conditions will cause dis-

tortion of the time base and response. Bounce con-

ditions, which are caused by poor line regulation, 

will cause the response and time baie to jump up 
and down. The use of too high an oscilloscope gain 

aggravates these conditions, whereas the use of too 

low a gain necessitates increasing the generator out-

put to a point where the tuner may be overloaded. 

Overload may be checked by changing the generator 

output while observing the shape of the response 
curve; any change in the shape of the curve indi-

cates overload, in which case a lower generator out-

put and higher oscilloscope gain must be used. The 

tuner coupling link should be disconnected from the 2
-
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CHASSIS D-197 R-191, 

TP3-.1213 

Figure 5. Television Tuner Response Curve, 
Showing Bandpass 

i-f section by removing the plug, PL500, and a 40- to 
70-ohm carbon resistor should be connected across 
the open end of the plug. This is done to eliminate 
the absorption effect of the tuner link coil, L200, on 

the response curve. 

Procedure 

1. Disconnect the white ( a-g-c) lead, from the 
tuner, and connect it to the negative terminal of a 
1%-volt battery. Ground the positive terminal. 

2. Disconnect the tuner plug, PL500, at terminal 
board B13 ( see figure 33), and connect a 40- to 70-ohm 
carbon resistor across the plug. 

3. Connect a 1000-ohm resistor in series with the 
hot lead of the oscilloscope. Connect the other end of 
the resistor to the mixer plate test point, G2, and con-
nect the ground lead of the oscilloscope to the chassis, 
near the test point. 

4. Connect the FM (sweep) generator to the 300-
ohm antenna-input terminals through an antenna-
input matching network. See figure 1. 

5. Set the CHANNEL SELECTOR and FM 
(sweep) generator to Channel 13 (213 mc.). Adjust 

the generator for sufficient sweep to show the com-
plete response curve. 

6. Establish the channel limits (see figure 5) by 

using the marker (AM r-f) signal generator to pro-
duce marker pips on the response curve. ( Set the 
marker generator first to 210 mc., then to 216 me.) 

The curve should be reasonably flat between the lim-
its shown in figure 5. 

7. Adjust TC502 and TC504 ( figure 4) for a sym-
metrical, approximately centered pass band. 

8. Set the CHANNEL SELECTOR and FM gen-
erator to Channel 7 ( 177 me.). 

9. Establish the channel limits by using the marker 
generator to produce marker pips on the response 
curve. ( Set the generator first to 174 me., then to 
180 mc.) The curve should be reasonably flat between 

the limits. 
10. On Channel 7, note the response curve, with 

respect to tilt and center frequency. The curve 
should be centered in the pass band, and should be 

symmetrical. 
11. If the curve is not symmetrical, and appears 

unbalanced, as shown in figure 6, leave the generator 
and tuner set to Channel 7, and adjust C508 and C512 

(see figure 4) to obtain a response curve which is the 
mirror image ( tilt in he opposite direction) of the 
original. This is a form of overcompensation, to allow 
for the effect of Channel 13 adjustment on Channel 7. 
For example, if the Channel 7 response appears as in 
figure 6A, then the trimmer should, be adjusted to ob-

tain the response shown in figure 6B. 
12. Reset the CHANNEL SELECTOR and gen-

erators to Channel 13. Readjust TC502 and TC504 
for a symmetrical and centered band pass. See step 4. 

13. Set the CHANNEL SELECTOR and generators 
to Channel 7, and check the response for center fre-
quency and symmetry. Repeat steps 8 and 9 as many 

times as is necessary to obtain the most symmetrical, 
centered response curves on Channels 13 and 7. 
Channels 7 through 13 are now correctly aligned. 

14. Set the CHANNEL SELECTOR and sweep 

generator to Channel 6 ( 85 mc.). 
15. Establish the channel limits, using the marker 

generator to produce marker pips on the response 
curve. ( Set the generator first to 82 me., then to 88 

me.) 
16. Adjust TC503 and TC505 for a symmetrical, 

approximately centered pass band. Set the marker 
generator to 85 me. Detune TC505 counterclockwise 

until a single peak appears. 
CAUTION: Do not turn the core of TC505 

excessively, or it will fall out of the coil. 
Adjust TC503 until the peak falls on the 85-mc. 

marker. It may be necessary to increase the output 
of the generator during this adjustment. Then adjust 
TC501 for maximum curve height and symmetry of 
the single peak. The antenna circuit is now tuned 
for Channels 2 through 6. To prevent overloading, 
the output of the generator should be reduced after 

this adjustment is completed. 
17. Readjust TC503 and TC505 for a symmetrical 

response, centered about 85 mc. 
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Figure 6. Television Tuner Response 

VIDEO I-F ALIGNMENT 
Preliminary 

Before proceeding with the i-f alignment or making 
an alignment check, observe the following prelim-
inary instructions: 

1, Preset the CONTRAST and BRIGHTNESS con-
trols to the maximum counterclockwise position. 

2. Preset the CHANNEL SELECTOR to Channel 4. 

3. Insert the video i-f alignment jig ( figure 2) into 
J200. 

4. Connect the oscilloscope to the 15,000-ohm re-
sistor from the video i-f alignment jig. Connect the 
ground lead of the oscilloscope to the ground lead 
from the adapter. 

5. With a voltmeter connected across the points 
shown in figure 2, set the potentiometer to furnish 
-6 volts of bias. 

6. Connect the AM generator to the mixer test 
point, Gl, through a mixer jig ( described in step 4 
of procedure given below), and adjust the generator 
for approximately 30 percent modulation with 400 
cycles. Adjust the output of the generator during the 
alignment to keep the output at the second detector 
below .6 volt, peak to peak. 

NOTE: If the i-f shield has been removed 
for repairs, it must be replaced before pro-
ceeding with the alignment. 

TPO-1174 

Curve, Showing Tracking Compensation 

Procedure 

1. Preset condenser C526 for minimum capacitance 

(turn screw counterclockwise). 

2. Tune the AM generator to 47.25 me., and adjust 
C200 for minimum output, as observed on the oscillo-

scope. See figure 7. 

NOTE: It is necessary to keep the generator 
output sufficiently high that a null indica-
tion may be observed on the oscilloscope; 
however, avoid overloading of the receiver 

by excessive signal. 

3. Tune the AM generator to the frequencies indi-
cated below, and adjust the trimmers for maximum 

output, as observed on the oscilloscope. 

a. 45.7 mc.-adjust C526 
b. 42.6 mc.-adjust C202 
c. 45.0 mc.-adjust C206 
d. 43.2 mc.-adjust C210 
e. 44.3 me.-adjust C212 

4. Connect the sweep generator and r-f marker gen-
erator to the antenna terminals through a matching 
jig. ( If a separate oscilloscope is used, connect the 
sweep output of the generator to the horizontal input 
of the oscilloscope.) Set the CHANNEL SELECTOR 
to Channel 4, and tune the sweep generator for out-
put on Channel 4. Tune the r-f marker generator to 
the video carrier frequency of Channel 4 (67.25 mc.), 

0 John J. Rider 
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Figure 7. R-F Chassis R-191, Top View, Showing 
Locations of Adjustments 

and tune the i-f marker generator (capacitively cou-
pled to the mixer grid) to 45.75 mc. Note two marker 
generators are used for this procedure. The r-f 
marker generator is connected to the antenna ter-
minds, while the i-f marker generator is coupled 
capacitively to the mixer grid test point, GL A jig 
constructed from a piece of fiber tubing, with 

Yurinch inside diameter, and a brass machine screw 
which fits tightly into the tubing, is used to couple 
the generator capacitively to the test point. The 
screw is adjusted so that its tip clears the test point 
by approximately %4 inch. The output cable of the 

marker generator is connected to the head of the 
brass screw in the jig and to the chassis near the mixer 
tube. Both marker generators should be adjusted 
for the minimum output required to make the mark-
ers barely visible. Failure to observe this precaution, 
or the use of excessive output from the sweep gen-
erator, will cause misleading results. After the equip-
ment is properly connected, adjust the FINE TUN-
ING control for zero beat of the two markers, as 
observed on the oscilloscope. When zero beat is ob-
tained, remove the i-f marker. 

5. If the response curve does not fall within the 
limits shown in figure 8, the adjustment of the trim-
mers may be touched up slightly, while observing 
the response curve. Do not retouch the setting of 
C202 at this point. To adjust the curve, first adjust 
C206 and C212, alternately, until maximum improve-
ment has been obtained. C212 affects the tilt of the 
curve, and C206 affects the dip of the curve. After 
C212 and C206 have been adjusted, adjust C210 for 
proper slope at the 42.5-mc, side of the curve, then ad-
just C526 for proper level at the video carrier fre-
quency (45.75 mc.). After these adjustments have 
been made, if the response curve still does not fall 
within the limits shown in figure 8, a slight readjust-
ment of C202 is permissible. 

CAUTION: Do not turn any of the trim-
mers excessively. To retouch, turn the trim-
mers only slightly. 

SOUND I-F ALIGNMENT 

1. Remove the 1st v-i-f tube, and connect a 
v.t.v.m. or a 20,000-ohms-per-volt voltmeter to the 
sound i-f alignment jig ( figure 3). Adjust the VOL-
UME control for moderate speaker output. 

2. Feed in an accurately calibrated 4.5-mc. AM 

signal, through the 2200-ohm resistor in the video i-f 
alignment jig, to pin 2 of 3200. 

3. Tune TC400, TC401, and TC402 for maximum 
indications on the meter. The point of maximum 
meter indication for TC402 should also be the point 
of minimum speaker output. 

4. Tune TC402 for minimum speaker output. 

5. Connect an r-f probe or crystal detector to the 
grid ( pin 2) of the picture tube. See NOTE below. 

6. Tune TC300 for minimum indication on oscillo-
scope. ( If a crystal detector is not available, TC300 

may be adjusted for minimum beat pattern, as ob-
served on the picture tube, with a station picture 
present) 

7. Replace the 1st v-i-f tube. Tune in a station, 
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Figure 8. Over-All, R-F, 1-F Response Curve, Showing Tolerance Limits 

using the speaker output as an indication of correct 
tuning. 

8. Turn the FINE TUNING control clockwise to 
obtain a slightly fuzzy picture. 

9. Tune TC402 for minimum AM (noise) output. 

NOTE: The R-F Probe, Part No. 76-3595, 

is used as a detector of the 4.5-mc, signal, 

and the oscilloscope is used as an indicating 

device. An alternate crystal detector may be 

made up as shown in figure 9. 

ore  

TO ≥ 500,000 OHMS 
OSCILLOSCOPE PART NO. 

86-4106340 

GND4111 

1N34 
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PART NO. 
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Figure 9. Wiring Diagram of Crystal Detector 
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OSCILLOSCOPE WAVEFORM PATTERNS 

These waveforms were taken with the receiver ad-
justed for an approximate peak-to-peak output of 2 
volts at the video detector. The voltages given with 
the waveforms are approximate peak-to-peak values. 

The frequencies shown are those of the waveforms— 
not the sweep rate of the oscilloscope The waveforms 

• ,,,,,„ tog gm,. 
opt. dee 

III> 

TP2-787 
Figure 10. Video Detector Output, 

Pin 2 of j200 
2 volts, 60 c.p.s. 

éle 

rerrreb orgir r 

TP2-788 
Figure 12. Video Amplifier Plate, 

Pin 5 
50 volts, 60 c.p.s. 

TP2-792 
Figure 14. Sync Separator Plate, 

Pin 5 
26 volts, 15,750 c.p.s. 

were taken with an oscilloscope having good high-

frequency response. With oscilloscopes having poor 
high-frequency response, the sharp peaks of the hori-
zontal waveforms will be more rounded than those 
shown, and the peak-to-peak voltages will differ from 
those shown. 

Figure 11. Video Detector Output, 
pin 2 of 1200 

2 volts, 15,750 cp.*. 

Figure 13. Sync Separator Grid, 
Pin 7 

40 volts, 60 c.p.s. 

Figure 15 

Phase-Splitter Grid, Pin 2 
21 volts, 60 c.p.s. 

TP2-786 

TP2-790 

TP2-640 
Figure 16. 

Phase-Splitter Plate, Pin 1 
34 volts, 60 c.p.s. 

TP2-697 

Figure 18. Vertical-Oscillator Plate, Pin 6 
50 volts, 60 c.p.s. 

Figure 20. 
TP2-645 

Vertical-Output Plate, Plate Cap 
1200 volts, 60 c.p.s. 

TP2-639 P2-642 

Figure 22. Phase-Splitter Cathode, Pin T3 

11 volts, 15,750 c.p.s. 

Figure 17. TP2-643 

Vertical-Oscillator Grid, Pin 7 
85 volts, 60 c.p.s. 

TP3-2472 

Figure 19. Vertical-Output Grid, Pin 5 
24 volts, 60 c.p.s. 

\Ssiinsinnin Inneirrninoller 

TP2-641 

Figure 21.Phase-Splitter Plate, Junction of R614, 
R615, and C800 

13 volts, 15,750 c.p.s. 

TP2-652 

Figure 23. Phase Comparer, 
Pins 1 and 2 

6 volts, 15,750 c.p.s. 
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Figure 24. Horizontal Oscillator, 
Junction G800 Test Point 
26 volts, 15,750 c.p.s. 

TP2-648 

Figure 26. Horizontal-Osciliator Grid, 
Pin 2 

45 volts, 15,750 c.p.s. 

• 

TP2-2852 TP2-647 

Figure 25. Horizontal-Oscillator Cathode, 
Pins 3 and 8 

16 volts, 15,750 c.p.s. 

TP2-649 

Figure 27. Horizontal-Output Grid, 
Pin 5 

120 volts, 15,750 c.p.s. 

o 
• 

TP2-t50 

Figure 28. Horizontal-Deflection Yoke, 
Pin 5 of J800 

4100 volts, 15,750 c.p.s. 

• See CAUTION. 

• CAUTION: High-voltage pulses are present in the horizontal-
output circuit. The waveform in figure 28 was taken with the 
alligator clip of the oscilloscope lead clipped over the insula-
tion of the lead connected to pin 7 of J800. (To prevent punc-
ture of the insulation of the lead, file off the teeth of the alli-
gator clip, and wrap friction tape around the clip.) Connection 

to other points in the horizontal-output circuit is dangerous, 

because of the high voltages present. The peak-to-peak voltage 
shown for figure 28 is the actual voltage present; however, the 
amplitude of the scope presentation depends upon the degree 

of coupling. 

J400 
VOLUME CONTROL 

SOCKET 0 
TO 
I5v 

V9 
6 TB 

RATIO DEI 
1ST AUDIO 
TUNER AGC 

DELAY 

47V 

07V 

vio 
6V6GT 

AUDIO OUT 

260V VI 
6BZ7 

RF AMPL 

-3V I35V 

VOLTAGE MEASUREMENTS 

The voltages given here and on the schematics were taken 

with a 20,000-ohms-per-volt voltmeter, with a line voltage of 

117 volts, and no signal input to the receiver. Since voltage 

readings taken in the video i-f stages vary widely with different 

test equipment setups, voltage measurements for these stages arc 

omitted from the diagrams. 

140V TO 
250 V 

V7 
SAGS 

VID OUT 

V8 
6AU6 
1ST SIF 

V5 
6CB6 
3RD VIF 

75V 8-8V v2 
6X8 

MIXER OSC 

-.8 V 

VII 
6CS6 

SYNC SEP 

* VOLTAGE MEASURED WITH 47,000 OHM ISOLATING RESISTOR 
IN SERIES WITH METER PROBE 

V6 
6AU6(€® 12 

VID AMPL 

V3 
6CB6 

1ST VIF 

71200 
VIDEO TEST 
AND FRINGE 
SWITCH 
SOCKET 

V4 
6CB6 
2ND VIF 

TP3-906 

Figure 29. R-F Chassis R-191, Bottom View, 
Showing Voltages at Socket Pins 

265 

vI7 
603.4 0211.117ER 

0 

0 0 

0 0 

65v 

765v 

J800 
OEFL SOCKET 

JI01 

NTERCHASSIS 
SOCKET 

27v 

•50v 

265v 

265v 

5.75v 
TO 120v 

IT 35v 
TO 70v 

11, 25 
TO 140v 

V13 
6806 VT 
VERT OUT 

u5v 

VI2 
12607 

VERT OSC 
PHASE spL1T 

VI6 
66060 

00612 OUT 

NOTES 

O VOLTAGE VARIES WITH nORIZ TOLD ASO 
TOME nr351) CENTERING CONTROL SETTINGS 

sgvOLTAGE VARIES WITH eRIGNTNESS 

CONTROL SETTING 
PHI VOLTAGE VARIES WITH VERT TOLD 
CONTROL SETTING 

VI4 
6ALG 
FRASE 
COMP 

VIS 
12Au7 

Hoalz 056 

• * VOLTAGE VARIES WITH HORIZ HOLD CONTROL SETTING 

•• /VOLTAGE VARIES WITH VERT HOLD CONTROL SETTING 

TP3-1885 

Figure 30. Deflection Chassis D-197, Showing 
Voltages at Socket Pins 

L
-

17
1 
3
9
V
d
 A
l
 O
D
1
1
H
d
 

C John F. Rider CHASSIS D-197, R-191, Code 147 



CHASSIS D-197, R-191, Code 147 

TO V2 PIN 2 
W35000 

V.I3 500C WS 50013 

L520 L5I3 P L505 

V 2 
ex 8 

MIXER OSC 

VI 
6B Z 7 

RF AMPL 

(46 

\ 
 4S ) 

-Eitp4o, 
T-1— 

L500 
L501 

 4S ) 

0-) 
I 2 

L502 

L503Lr. 

0 
o 
.J 

AI 

A 
u 

3 

L527 

C527 

G2 

V2 
6 X 6 

MIXER OS 

V 
6BZ7 

GI RF AMPL 

Figure 31. Television ( VHF) Tuner, Part No. 76-8400, Base Layout 

— 

John Y. Rider 

1P3 -908 

WS SOO A 

3900 TAKKO LINE 211E2000 

CM ISM 

071 1103 
— ,111 

676 

00 nu? 

VI 
cte RF AMR_ 
" 6827 

I1502 
320 

%net 

(SOS 
120 

101 
TO NICII AG( 

tfe 3(c nOle 6 

4" C.104 

C440 I 

040 

CS« 

V2 A 
MIXER 
V2 6X8 2 V 

010 

01 1511 
TUT Pore (u 3.1 s", C• 

to-soo 
*-3V  

47n 

0120 

I35V C113 ir 
10 IMO 

• 

75V 

IM06. 
III 
11 

V28 
OSC 

V2 6X8 
*-8 

tI r  C 
1.3 r 

6817 6X8 
I• 1330 031 e. 

VC ROC 

230 

$0 

1 0 

i Or1.10010n 

l I 

triter, •.' 1 ...0_ "Tom j 
_a_.' 111° • 

/  --1- 1e— ‘  
/ 

// /  
___, ...., _..1 

— 1 CM 

IC t 
32 r 

vinOW2f) «Men 

MIMS 

2 
TIA PORT 

1101 

00.05« 

T" 
200 

MCI« 1..11. A 7.0> 
401-IiTIM «YOKO 11 .01,0 vrfrel 
«T. MK« 
All PM.« .0. NI CF..001, Z 
'Mange 

- 

I III 
_fam00_0 

// 

WW00420 023600001 

TC1C1 

TON 

Figure 32. Television ( VHF) Tuner, Part No. 76-8400, Schematic Diagram 

-u 
7> 
G) 
rn 

O
D
1
1
H
d
 8
 -
17
 

TP3-909 



V8 
6606 

1ST SIF 

V9 
618 

RATIO OFT.. 
1ST AUDIO 

TUNER AGC DELAY 

VIO 
6VOCT 

AUD1D OUT 

J401 
SPEAKER 

SOCKET 

V7 
6A05 

VID OUT 

VII 
6CS6 

SYNC SEP 

V5 
-6CB6 

3RD VIF 

V4 
6CB6 
210 VIF 

FINE TUNING 

VII 
6CS6 

SYNC SEP 

CONTRAST 

BRIGHTNESS 

V7 
6A05 

VID OUT 

C209A 

C2090 

Vie 
6AU6 2400 

6V6GT 
AUDIO OLIT 

1400 
AUDIO OUT 
TRANS  

CHANNEL SELECTOR 

VI 

6817 
RF AMPL 

3401 
SPEAKER 
SOCKET 

V2 
0 him _ 6XAc 

8104 

1102 

IMIS 

C6C4 

410V 
PION 

.0047 
ur 

407 
4100 

R617 
221, 

C607 
O02 2U 

SECTION 6 
SYNC 

mtCRI:10 

0702 

tn 62V 
TO 
105V 

T 00 

3" ("15111-10V 

tie« 1D-22V 

000 
250K 
VERT 
MIA 3 

VI2B 
V2 ,?sul 

014 

0703 
470K 

2 

41101 
2.51100 
1101407 

con 

C/05 
  VERT SWEEP 

.cusur 

KW  LIN  

517'-uv 

VI3 
NOW 

VERT OUT RAE 

R704 
23 AEG 

11707 
Z2 NM 

0111 
181, 
2• 

280 
07005 

RED 

7701 

SECTION 7 

»00r Dolcui 
IlLACII I R742 zo 
el »AS 

MO 
'.. II 4 
:OM 

r5 a 
« I opus 
I suu 

6001 RED 94 
re L.  

VERT YOKE 
45761 
TOTAL 

«sumo 
tour 
.00r 

Vl4A 0 
V2 0.15 yre 
.ASZ CPO 110110 

ReCn 
,006 

001tLF 

0800 
4../ WIG 

VI48 
1/2 NAI S 
PRASE 
COW 

C11034 

.002UT 

6004 

4 7 ReG 

• 4.404 
IMF 

VISA 
1/212440 

.0102 OSE 

6V 

1803 
300641 

70100 

:Mir/  

2200 T. ex 

(600 

_L--) • 
2013.1 
300V 

165V74 1:if; , 
-17V 

oros 
1200 

ur 

3 IMO 
SO' 
KIRI2 
HOLD 1 

3 Rep 
250« 

,scsoz osc 
18(0 

Ceti • 

00111/ 

11117 

V158 
0,212601 
NORQ OSC 

33K - WI 

0012 
lb« 

-35 
COON 
330 

1622 

33 1FI 

TKO 

VI6 
MD61 1101 
NCA : RFC  0,1,71 

n 
2 CNI6 2 

4 M E ASURE'lO  17 

4.4' 1.125V TO *Me 

140V 
• 

T 
ssass 

4r. 2 lei RFC 

60 (e 

r 1373 r_4n  3 V011i 
50 

1;TLLA 1010 

A-11 
ceo• I s000 

711F 

.(Dor 41420 
000 
200 

-== 

041 

16 6 

VI7 
6030 4 
DAMPER 

200445 

4100 
COUCDON SOCJET 

wG VIM 

2,70 P5 ryT---1 
..265 V  cour " 

ust. ;1623112 «./3 1102 
PT o 

.12K 2L405 c.0.6 L803 

J3001 03 

C1121.03301 
J 

SECTION 8 
HORIZONTAL SWEEP 

062. 

lOAF 
00 4 4500 

HOBO YOKE 
30 el 
TOTAL 

TP3-910 

Figure 33. R-F Chassis R-191, Base Layout 

45 OVIIIA 

10  

20  

10  

SO 

80 

• 
27V 

-17V 

00  

"41;V TO 

.1 
RED 

• 43vZ 

11 

F 101 

PIECE' OF '24 SUE 

TEL 

6171 :g 

enjB  403 044, 

RICO JOB 

SIO0 

.TC*2 

R130 (100 

er ' 
20W FLJSC 

COW 

• 

• 100 

020  

120V 

• 
110 

35V TO 

101 70 V 
NITERCHASSIS 
5004T 

2131 
LUG VIEW 

• 

LIDO 

14-4 100 
15N 

45 01•15 

004 

C11621 
450111. 

SECTION I 
POWER SUPPLY 

tr" tr 

VI8 
11347 / 
11111CT 

1100 

00111 

R(515704t VALUES AR( IN OAK ... qt. 
22 we; AND CCMCIENSIR VALUES 
ARE Ill UAW, 100V, UNLESS MEWS( 
INDICATED 
0,000 OANAS 
•• LESS MAN CAE cono 
001706/3 IMASORED WITH A 21q0:0 Orgies 
KR-POtT IMIER 8E7%8E01 P01615 
INDICATED AND GRODND WITH NO 
SIGNAL INPUT 

1ARRow ON CONTROL PAN INDICATES 
ARA 000 00067 •IFEN CONTROL IS forgo 
(LOOMIS( 
IyOtTAGE PARIE3 IiITNeR12 Foco AND 
10110 1•31.0 «osmosis CONK« SETTING, 

yOLTAGE VARIES ions emounitss 
CONTROL SETTING. 
NY yOtTAGE HARKS WITH VONT HOLD 
CONTROL SETTING 
SIGNAL PAINS ARE SMOUN 67 HEAvy 
CONNECTING LIMES 

WALL CIPICIMRS 5 0 WIRED MC a 
CDIANK 161 1310 

Figure 35. Deflection Chassis D-197, Schematic Diagram 
TP3 - 1886 

6
-

t7
I 
3
9
V
d
 A
l
 O
D
1
1
H
d
 

0 John F. Rider CHASSIS D-197, R-191, Code 147 



CHASSIS D-197, R-191, Code 147 

SECTION 5-RF 

VI 6827 11F AMR 
L504 

0510 
011 

R503 
1000 RUG 15 IREG IC 525 

TOCO 

C507 
TAME 

TEST POINT 

C512 5 TO 
V2A V2 7111 
INTER 

IC517 C 526 Ti) 1 TO 5 
tr. 

680 
6515 

R5I4 470 

6 506 130 IW 

C514 

a 6511 : 1526 56K 
a 

1 02 POINT 
r,y"," ) TEST 
‘'.,,- 

all 1W C5(12711:1= 660 PL 500 R510 

14(513 72.2 

V2B 1/2 678 
03C 

33 i C5I6 FIE 
'f1.1111140 

7- 

1530 1.531 6827 RFC RFC 408 4 4 
C520 220 

um COLO snout IN 511114U11E0 PORU 00. CCIL AND SW11011115 DETAILS REFER 70 TUNER 501(10111C DIAGAA61. 

631 AC 

C521 C52 
1 000 

220 

1eCTION 4-SOUND 

 , 1.TC 403 
cI! 
31_400 
•r Tole 

144(400 22 

V8 644,6 ST SIT 
1,4„4t.. 

  2400 

T401."' 
447V 7C 401 5 aas  

47V L-
5 

13400 C4031 0402 114  3303011 
-4-

V9A v2 118 RATIO DETECTOR 3 
405 

1403 
L402 I OHM 

C409 330 7C4_132j 

0403 0404 

C410 2UF 

J400 
— I «MARK CONTROL SOCKET 1104 VIEW) 0406 0405 10K 330 0409 10 IIEG 

270 
406 T150 

--r 

C407 1,500 
220 

0406 12200 

1114-2 

0410 2700. 
7 

V9B V2 678 ISO AUDIO TUNER AGC DELM 

150V 9 C412 240V* 6400 
4 I4V* 11412 C411 = 4700 I1so. _ L 404 0413 390 

IN 

400 
R416 
10 

PL20 

C203 
1.100 

ports 

SECTION 2-IF 

6215 
1000 

SECTION 3-VIDEO 

1101 250 L1H 501015 
L300 C302 4 5 14C 

"T 2 grs 

C303  
'. 1( 047 UF 

LJ 
6Z L202 

:1101 
a C202 4 3  rl 1-5 L20, // 

V 
 r 11303 

0.AY-.------500 0203 47 470 

V3 157 

!!rfel-7— 1.2114Z1206 

4 

V4 V5 01:86 11GO4 200 111 13010 IRO 

:1.2011 
a AL 

2211 L..  
6223 

6205 
1000 

2/0 
Ree—r21-4 1 C2I1 1210, 1 1 1600 JIIF 

T. .7 
'=«-  220 

lCe212 1-5 
0*0 DET   7203 

j C2L5 12011z , 12113 
1 = 

6  

2 616 C213 
T"° 
7- R200  C 4 

4 T"'ne 270 

L211 10 LIN 011115 
1212 3U H 
301111 6210 

t12°1î  1251111 3 ORR 0211 3103 
1214: 23 1/14• 4 » SI 

63 

VI AlOI. 0106 2 
0.300 6301 4 ISIEG 2701( .4v 

11300 C301.." " 
eiso T 

IC 300 

00391. 330 

6600 
6306 5280 C304 

4100 

100 

R30 4700* 

251U1 1302 

444 C305 04711F 

V7 VIDEO OUTPUT 
IWO 

t4I40à, 
TO 
250V 

-I5V 

0311 
3000 
lOW 

260V 

6309 1 51,IEG 
11310 2500 CONTRAST 

"0 
•TO 
I5V 

C304 
u. 047 

TC301 1303 60-243 11 H 11304 5 OHMS 4011M t20 01•43 

17'194 211040 

R313 4700 

0312 470/1 

419 PICTURE TU6E FRONT BAN 

C307   
TOILLf 

  YELLOW 
30V  
TO " 
75V " 

11314 18 
0.3 BRIGHTNESS 

6315 220 

VIO MGT 
00010 OUTPUT 

0411 500 OHIO T, 2700 L41.11 6600 
10000 

140i SPEAKER SOCKET 
VIEW 6 4260V.. 

2 NEG 
cYOLuniUrEoL 

6415 
ION 

SOC 

C41+ DI 70861/FT 4011/ 

44441 

ICSISTOR outs ARE MOMS, Vi CCIRIC11112 MLLES AIR IN MU/ NOW ;RUSS 01110001SE POICAML 611•Lcss moo cot coo., 
rog.Toocl _IOrAMOIU1 RUN A 20,000 010IS-PER-901.7 003(0 WTI OS   MIL mom 
»MAL PAINS AK MINI" 116/21 CONNECITIK, 

f ARM ONCORTROL MU INMATES woo mum smut mime Is 'cum caocmou. 
PIOLTAGE IMES 60111 N.IGIITNESS CONTROL SITTING. 
te001.11.“ MKS 60011 CORMS, C0011101. *TYING. 

3200 
roc° 7E57 (LUG 4111) 

C8001 220T 6000 *506 11605,, 2200i 11604 
64100 
16 

11111011/11L CC/1711A ST 

R407 
vvvvv, 126 20 R611 61100 420V 

2 V 4 
6412 47011 

COOS ••• C607 
.1 ILI .o4nts 

SECTION 6-SYNC 

2V 

125V 

e 

.IN-91 

Figure 34. R-F Chassis R-191, Schematic Diagram 

0
J
1
1
H
d
 0
1-

t7
 

0 John Y. Rider 



HEIGHT 
R704 

VERT LIN 
R708 

WIDTH 
R815 

.1100 

V17 
6V3A 

DAMPE 

ii likapj rommi ,..„-
. II. 

r) o o 
0000 

iee â« e51  

0 

J800 

%Me n 

SOCKET 
DCFL 

8-3 le IOW Ltoi     

F101 

C705 

J101 

0 

INTERCHASSIS 
SOCKET 

3 R811 
HOSE 
03C FREO 

CR100 

C RIO 

2 

2 

C706 

V13 
6f3Q6GT 
VERT 
OUT 

V12 
12AU7 

VERT OSC 
PHASE SPLIT 

10 11 

C701 

V14 
BALS 
PHASE 
COMP 

R701 et; 

R810 

1[1
1HORIZ HOLD 

VERT HOLD 

(1-1 

D 

see* 

r;O:10 

L100 
FILTER 
CHOKE 

5 

C815   C707 

II 0 e 0 
C103   C811 

V15 
12AU7 
HORIZ 
OSC 

ON-OFF 
VOLUME 

HORIZ OUT 
TRANS 

V12 

FILAMENT 
TRANS 

TIOO 

V15 
12AU7 

HORIZ 
OSC 

V18 
16301 

V14 
BALS 

G800 

PHASE 
COMP 

,•‘ eoo 
CR TC800 

Figure 36. Deflection Chassis D-197, Base Layout 

V16 

6CD60 
HORIZ 
OUTPUT 

V13 

66Q6GT 
VERT 
OUT 

12AU7 

VERT OSC 
PHASE SPLIT 

VERT 
03C 
TRANS 

T700 

V17 
6V3A 

DAMPER 

VERT 
OUT 
TRANS 

CR100 " 

CR101 

PL400 
PIN VIEW 

TP3-1887 

UHF TUNER-ADAPTER UT22, PART NO. 43-6703, FOR 

RECEIVERS USING R-F CHASSIS R-191 

UHF Tuner-Adapter UT22, Part No. 43-6703, will 

provide for the reception of UHF Channels 14 

through 83. It is designed for installation in Philco 

B line television receivers, and is installed on all BU 

models. These receivers use r-f chassis R-191. 

The Tuner-Adapter consists of a UHF tuner, a 

change-over switch, adapter cables and plugs, a 

planetary tuner driving assembly, and mounting 
hardware. 

CIRCUIT DESCRIPTION 

The incoming UHF signal is coupled through the 
antenna input line to blocking condensers Cl and C2, 

leakage resistors R8 and R9, an i-f trap, C5-L1, 

C6-L2, and a 150-ohm transmission line, to the an-

tenna tank of the tuner. See figilre 37. The antenna 
tank is coupled to the mixer tank by means of the 

mutual coupling of L2 and L3 and the stray capaci-
tance, C5. The desired signal is selected by tuning 

the antenna tank and the mixer tank to the correct 

frequency; this is accomplished by tuning condensers 
C3A; C3B, C3C, and C3D. These condensers, plus 

C3E and C3F, located in the oscillator tank circuit, 
form the manual tuning gang. 

The signal is then fed to the crystal mixer circuit 
by means of the mutual coupling of L4 and L5. The 

local-oscillator signal is generated by a 6AF4 tube, 

V1, and its asstkiated circuit. The frequency of oscil-

lation is maintained at 45.75 mc. above the signal fre-
quency in the antenna and mixer tank, in order to 

effect a 45.75-mc, video carrier intermediate frequency 
when the two signals are subsequently mixed in the 
crystal mixer tank. 

The output signal from this local oscillator is intro-
duced into the crystal mixer circuit through a 300-

ohm, miniature transmission line and the mutual cou-

pling of L7 to L5 and L8 to L6. These four printed 

inductances, in addition to C7, form the mixer board 
assembly. The signal is fed into a 6BQ7 preamplifier 

stage, then to the video i-f circuits, and through the 

UHF change-over switch, by means of a coaxial con-
nection. On VHF operation, a 150,000-ohm resistor 

is placed in series with the UHF oscillator plate, ren-
dering this oscillator inoperative. 

The two tanks of the UHF tuner, the antenna tank 

and the mixer tank, are used to prevent the i-f signal 

from feeding back to the antenna and interfering 

with other receivers. These two tanks pass incoming 

signale very readily, but do not pass the i-f signal. 

CHANGE-OVER SWITCH 

The change-over switch supplied with the Tuner-

Adapter is used to switch from VHF to UHF, and 

vice versa. It is installed on the back of the VHF 

tuner, and is operated by an actuator mounted on the 

VHF tuner shaft. When the Channel Selector of the 

VHF tuner is turned to the UHF position, the change-

over switch makes proper connection for UHF op-

eration. In this position, the switch places a 150,000-

ohm resistor in series with the VHF B-plus lead, 

which drops the B-plus voltage applied to the VHF 

timer. The antenna is connected to the UHF tuner, 

the VHF pilot light is turned off, and the UHF pilot 

lights are turned on; the output of the UHF tuner is 

connected to the video i-f input circuit. 

When the VHF Channel Selector is turned to any 
VHF - position, the change-over switch places a 

150,000-ohm resistor in series with the UHF local-

oscillator plate circuit, which drops the voltage ap-

plied to the plate, and disables the oscillator. The 

switch also connects the antenna to the VHF tuner, 

turns off the UHF pilot lights, and turns on the VHF 

pilot light. 

ADAPTER CABLES AND PLUGS 

The adapter plugs shown in the schematic diagram 

are not used in factory-installed units; the cables are 

wired directly into the chassis at the proper places. 

The plugs are used only in field-installed units. ( Re-

fer to the installation instructions for the proper 

method of inserting and connecting all plugs and 

cables.) 

PLANETARY DRIVE 

The UHF tuner is tuned by means of a 3-gang tun-

ing condenser, which is driven through a specially 

designed planetary drive. The planetary drive is con-

structed so that fine tuning and coarse tuning can be 

accomplished with a single control knob. The tuning 

shalt is coupled to the driving shaft through three 

steel balls, which form a planetary drive that pro-

duces a slow rotation for fine tuning. See figure 38. 
After rotating 180 degrees with the tuning shaft, a 

pin engages the driving shaft, and the two shafts are 

direct-coupled, for coarse tuning. To re-engage the 

planetary drive for fine tuning, it is only necessary to 

reverse the direction of the rotation. The dial pointer 
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CONNECTION AT J1 AND INSERT miLLIAMIIETER 
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Figure 37. Philco UHF Tuner-Adapter UT22, Part No. 43-6703, Schematic Diagram 
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Figure 40. Oscillator and Mixer Board Layouts 
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Figure 41. Base View of Preamplifier Assembly of 
UHF Tuner-Adapter UT22, Part No. 43-6703 
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Figure 43. Top View and Base View of UHF 
Tuner-Adapter UT22, Part No. 43-6703, 

With Board Assemblies 

Figure 42. Side View and Base View of UHF Tuner-Adapter UT22, Part No. 43-6703, 
Without Board Assemblies 
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Figure 44. Change-Over Switch, Switch Actuator, 
and Lead-Dress Details 
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is connected to the tuning gang through a cord drive, 

and indicates the channel number to which the tuner 

is tuned. 

ALIGNMENT AND REPAIRS 

The frequencies at which the Tuner-Adapter op-

erates are extremely high; therefore, it is necessary 

that the utmost care be taken to safeguard against 

upsetting the delicate adjustments of the tuner. It is 

TP3-896 recommended that the serviceman make only minor 
repairs to the tuner, such as replacement of the tube 

or crystal and the wiring of external leads. The 

INSFRT 
MOUNTING 
STUDS 

REMOVE 
SCREW 

TP3-793 

Figure 45. Rear View of VHF Tuner 

Tuner-Adapter should be returned to the factory for 

alignment or major repairs, unless the serviceman is 

properly equipped to perform these jobs. In gen-

eral, a good rule to follow is not to remove the cover 
of the Tuner-Adapter, unless so equipped. 

NOTE: Replacing the tube with a new one 

may detune the tuner. If this occurs, try a 
number of tubes until one is found that will 

provide the most satisfactory performance. 

INSTALLATION INSTRUCTIONS 

To install the UHF Tuner-Adapter on the r-f chas-

sis, proceed as follows: 
1. Remove the cabinet back and r-f chassis from 

the cabinet; then remove the nameplate on the con-

trol panel by pushing it out from inside the cabinet. 
2. Insert the dial scale and bezel assembly into the 

hole provided in the cabinet. Fasten the assembly in 

place with the two nuts provided. 
3. Remove the UHF tuner assembly from the 

mounting board with which it was shipped. Keep 

the three screws for mounting the tuner in the 

cabinet. 
4. Remove the coaxial cables from the two sockets 

at the side of the VHF tuner. Remove the bracket 

and socket assembly ( J500 and J201) from the back 
of the VHF tuner, and discard them. 

5. Place the switch-actuator assembly on the shaft 

extending from the rear of the VHF tuner so that the 

switch-actuator stud points away from the tuner. See 

figure 44. Place the spacers on the mounting studs 
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Figure 46. Change-Over Switch Mounting Details and Lead-Dress Details 

and attach to the rear of the VHF tuner on the r-f 
chassis. See figure 45. 

6. Remove the screw on the side of the VHF tuner, 
as shown in figure 41. Place the switch assembly on 
the two mounting studs, and fasten it in place with 
the flat washers, lock washers, and nuts provided. See 
figure 46. Fasten the upper switch bracket in place 

as shown in figure 46. 
7. Put the VHF Channel Selector in the Channel 

2 position. Rotate the switch actuator clockwise ( as 
viewed from the rear of the VHF tuner) on the tuner 
shaft until the actuator touches the fiber cam on the 
change-over switch. Fasten the switch actuator in this 
position. Rotate the Channel Selector to the UHF 
position. Check the switch operation to make sure 
that the switch is thrown properly. Rotate the Chan-
nel Selector to Channel 13 position and check the 
switch operation to make sure that the switch is not 
thrown in this position. Fasten the lower switch 
bracket to the side of the VHF tuner with the screw 
removed in step 6. Lubricate the switch-actuator stud 

and switch cam with cup grease. 
8. Remove the audio-output tube from its socket, 

and insert the adapter plug into the socket. Insert 

the tube into the adapter. See figure 46. 
9. Insert the coaxial cable from the VHF tuner 

into the bottom socket on the change-over switch. 
Insert the coaxial cable from the r-f chassis into the 
top socket on the switch. See figure 46. 

10. Pull the orange lead from the VHF tuner up 
out of the r-f chassis, and cut it off at the point where 

it comes through the chassis. Skin the orange lead 
attached to the VHF tuner, and solder it to the lug 
on the change-over switch, as shown in figure 44. 

CAUTION: The orange lead supplies B plus 
to the VHF tuner. Tape the loose end to 

prevent shorting to the chassis. 

11. Remove the pilot lamp from the r-f chassis 
pilot-light socket. Cut the pilot-light lead from the 
r-f chassis where it passes through the chassis, and 

discard the socket and lead. Tape up the lead to pre-
vent the possibility of a short circuit. Mount the new 
pilot-light socket from the change-over switch with 

the drive screw provided, as shown in figure 47. In-
sert the pilot light in the socket, and install the shield 

provided over it. 

12. Remove the antenna lead from the VHF tuner, 
and solder the short lead from the UHF-VHF change-

over switch to the VHF tuner terminals from which 
the antenna lead was removed. Slide the folded fiber 
lead holder over the tapered-line coil assembly on 
the VHF tuner, and dress the twin-wire antenna leads 

through the holder. See figure 44. The fiber holder 
will prevent the twin-wire leads from touching the 

tubes on the r-f chassis. 

13. Place the UHF tuner in the cabinet between 
the r-f and deflection chassis, and fasten the UHF 
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TP3-755 

Figure 47. Pilot Light Mounting Details 

tuner to the chassis shelf with the three screws re-
moved in step 3. It is important that these screws be 
tightened securely, so as to hold the UHF tuner in 
place on the chassis shelf. Turn the UHF tuning shaft 
to its extreme counterclockwise position, and check 
the pointer position on the scale. The pointer should 
be positioned just below the Channel 14 mark on the 

scale. If the pointer is not properly positioned, loosen 
the three mounting bolts and move the UHF tuner 

TP3-792 

Figure 48. UHF Tuner, Showing Location of 
Ground Lead and Coaxial Socket 
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Figure 49. Rear View of VHF Tuner, Showing 
Lead Dress 

assembly to properly position the pointer; then fasten 
the assembly with the three mounting screws. 

14. Fasten the ground lead and the dress lugs to 
the r-f chassis with drive screws. See figure 46. In-
stall the chassis in the cabinet, and fasten the ground 

strap under the screw on the UHF tuner as shown in 
figure 48. Fasten the r-f chassis with the original 
mounting bolts. Place the original knobs on their 

shafts, and the felt washer and knob supplied on the 
UHF tuning shaft. 

15. Insert the coaxial plug from the change-over 
switch into the socket on the UHF tuner. See figure 

48. Insert the 5-pin plug from the UHF tuner into 
the socket on the bracket at the rear of the VHF 

tuner. Dress the leads under the dress lug as shown 

in figure 46. 
16. Replace the fiber antenna-lead holder with the 

new holder provided. Fasten the new holder with the 

nails provided ( or screws for metal cabinets), and 
then pass the twin-wire leads through the holes as 
shown in figures 49 and 50. Pull the leads through 
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Figure 50. Antenna-Lead Holder 
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Figure 51. Antenna-Lead Connections, Common 
Built- In Antenna 

the holder until they are tight, making certain that 
the leads do not contact the tubes or the chassis. 
Wrap tape around the yellow-marked twin-wire leads 
with the spade-lug ende, to prevent the leads from 
passing back through the fiber holder.. 

17. Fasten the antenna terminal board provided 
as shown in the illustrations above ( figures 51 to 55). 
Replace the cabinet back, and make the connections 
as illustrated, according to the type of antenna instal-

lation,being used. 

18. Paste the label provided over the outside-
antenna instructions on the cabinet back. 
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Figure 52. Antenna-Lead Connections, Common 
External Antenna 
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Figure 53. Antenna-Lead Connections, Separate 
External Antennas 
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Figure 54. Antenna-Lead Connections, VHF 
Built- In and UHF External Antennas 
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Figure 55. Antenna-Lead Connections, VHF 
External and UHF Built- In Antennas 

PARTS LIST 
IMPORTANT 

General replacement items commonly stocked by the serviceman are omitted 
from this parts list. All condensers are molded-bakelite Philco condensers, 
with a 600-volt rating, and all resistors are 1,/2 watt, unless otherwise indicated. 

Parts are listed according to chassis type, and should he ordered in this way 
rather than by model number. A list of miscellaneous parts is given at the end 
of the parts list for each chassis type. All parts are symbolized in the schematic 

diagram and base layout, for identification purposes. 

NOTE: Part numbers identified by an asterisk (•) are general replacement 
items. These numbers may not be identical with those on factory parts. Also, 
the electrical values of some replacement items may differ from the values indi-
cated in the schemaiic diagram and parts list. The values substituted in any 
case are so chosen that the operation will be unchanged. When ordering 
replacements, use only the "Service Part No." 

DEFLECTION CHASSIS D-197 
SECTION 1—POWER SUPPLY SECTION 7—VERTICAL SWEEP 

Reference 
Symbol 

C100 and 
C101 

C102 

C103 

CR100 and 

CR101 

F100 
F101 

J100 

J101 

L100 

PL100 

PL101 

R100 

S100 

T100 

Description 
Service 
Port No. 

Condensers, filter, electrolytic, 
120 µf., 150v   

Condenser, filter, electrolytic, 
10 µf., 25v   

Condenser, filter, electrolytic, 
100 gf., 300v   

Rectifiers, selenium, 450 ma.   

Fuse, line, 1.6 amperes   
Fuse, filament   

Socket, a-c line   

Socket, chassis, connecting   

Choke, filter   

Plug, a-c line   

Plug and cable ass'y., chassis 
connecting   

Resistor, current limiting, 5 
ohms, 20 watts   

Switch-off-on   

Transformer, filament 

30-2568-61 

45-3035-6 

30-2584-7 

34-8003-8 

AD2248-19 
Piece of #26 
wire 

27-6240-3 

27-6274-1 

32-8600-1 

Part of a-c line 
cord ass'y. ( see 
Misc. "A") 

(See Misc. "B" 
in PR-2507) 

33-3448-18 

Part of VOL-
UME control 

32-8643 

[R414 

SECTION 4—SOUND 

Potentiometer, VOLUME con-
trol, 2 megohms   33-5564-16 

SECTION 7—VERTICAL SWEEP 

C707 

L700 and 
L701 

R701 

R704 

Condenser, screen filter, 20 gf.. 
200v   

Coils, vertical deflection   

Potentiometer, VERT. HOLD 
control, 250,000 ohms   

Potentiometer, HEIGHT con-
trol, 2.5 megohms   

Part of C103 

Part of deflec-
tion yoke ass'y. 
(see Misc. "A") 

Part of R810 

33-5565-32 

(Cont.) 

Reference 
Symbol 

R708 

R710 

R711 

R714 

T700 

Description 
Service 
Part No. 

Potentiometer, VERT. LIN. 
control, 2.5 megohms   

Resistor, screen divider, 22,000 
ohms, 2 watts   

Resistor, screen divider, 18,000 
ohms, 2 watts   

Resistor, vertical damping, 680 
ohms, 1 watt   

Transformer, vertical oscillator 

T701 Transformer, vertical output.. 

C805 

C806 

C807 

C808 

C811 

C813 

C815 

J800 

J801 

L800 

L801 

L802 and 
L803 

L801 

L805 

L806 

PL800 

33-5565-32 

66-3225340 

66-3185340 

66-1684340 

32-8431-2 

32-8637 

SECTION 8—HORIZONTAL SWEEP 

Condenser, by-pass, 82 

Condenser, ringing, .0022 
±-10% 

Condenser, d-c blocking, 390 

med•   
Condenser, charging, 330 µpl  

Condenser, decoupling, 10 µf , 
450v   

Condenser, anti-ringing, 82 µµf , 
4000v   

Condenser, electrolytic, 20 µf  
300v   

Socket, deflection   

Socket, gate pulse   

Coil, stabilizing, 30-80 mla. 

Coil, r-f choke, horizontal-
output plate   

Coils, horizontal deflection   

f. 

Coil, r-f choke, damper cathode 

Coil, r-f choke, damper plate.. 

Coil, r-f choke, horiz.-output 
heater   

Plug, deflection   

60-00825437 

60-20225434 

60-10395437 

60-10335417 

Part of C103 

30-12464 

Part of C103 

27-6274-8 

27-6273 

324557 

Part of T800 

Part of deflec-
tion yoke ass'y. 
see Misc. "A") 

Part of T800 

324112-24 

324112-18 

Part of cable 
ass'y. ( see Misc. 
"A") g
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CHASSIS D-197, R-191, Code 147 

SECTION 8—HORIZONTAL SWEEP (Cont.) 

Reference 
Symbol Description 

Service 
Part No. 

PL801 Plug, gate pulse   Part of cable 
ass'y. ( see Misc. 
ill e,) 

R8I0 Potentiometer, HORIZ. HOLD 
control, 50,000 ohms   33-5563-57 

R811 Potentiometer, HORIZ. OSC. 
FREQ., 250,000 ohms   33-5565-17 

R815 Potentiometer, WIDTH con-
trol, 15,0J0 ohms, 2 watts   33-5546-56 

R817 and Resistors, feedback. 33,000 

R822 ohms, 1 watt   66-3334340 

R818 Resistor, voltage divider, 5000 

ohms, 7 watts   33-1335-118 

R819 Resistor, horiz.-output screen, 
470 ohms, 1 watt   66-1474340 

R820 Resistor, boost voltage divider, 
100,000 ohms, 2 watts   66-4105340 

11821 Resistor, boost voltage divider, 
100,000 ohms, 1 watt   66-4104340 

T800 Transformer, horizontal output 32-8642-1 

MISCELLANEOUS "A" 

Arm and magnet ass'y., picture tube 

used)   

Arm and magnet ass'y., picture tube (2 
used)   

Beam bender   

Cable assembly, high voltage   

Cable and plug assembly, deflection   

Cable and plug assembly, Volume control  

Clip, tube retaining ( 6CD6GT)   

Cord, line   

Deflection yoke   

Focus assembly   

Frame assembly   

Insulator, rear control panel (2 used)   

Insulator, front controls   

Plate cap and lead ( 1B3GT)   

Shield, corona   

Socket, high-voltage rectifier   

Socket, miniature, 7-pin   

Socket, miniature, 9-pin   

Socket, octal   

Socket, horiz ose, tube ( V18)   

Socket, vertical-output tube ( VI6)   

Spring, anode lead   

(1 
76-8474-1 

76-8897 

76-60774 

AD2631 

414146-9 

4141?6-5 

56-4125FA3 

41-3865 

32-9663-1 

76-8087 

318-3489 

54-8814 

54-8813 

76-8166 

56-9684 

27-6290-2 

27-6203-12 

27-6203-6 

27-6174 

76-6115-1 

76-6119 

28-91374 

R-F CHASSIS R-191 
SECTION 2—VIDEO I.F. 

Reference 
Symbol Description 

Service 
Part No. 

C200 

C201 

C202 

C204 

C205 

Condenser, trimmer, 1-5 µa. 

Condenser, trap, 5 µAd.   

Condenser, 1st i-f tuning, 1-5 

Condenser, cathode by-pass, 
470 µµf.   

Condenser, a-g-c decoupling, 
470 µµf.   

314520-9 

30-1224-28 

314520-9 

30-1225-18 

30-1225-18 

Reference 
Symbol Description 

Service 
Part No. 

C206 Condenser, 1st i-f plate tun-
ing, I —5 µkif.   31-6520-9 

C209 Condenser, electrolytic   30-2584-33 
C209A Condenser, filter, 40 uf., 300v Part of C209 

C209B Condenser, decoupling, filter. 
10 µf., 300v   Part of C209 

C210 Condenser, 2nd i-f plate tun-
ing, 1--5 mid.   31-6520-9 

C211 Condenser, screen by-pass, 680 
/2I.   62-168001001 

C212 Condenser, 3rd i-f plate tun-
ing, 1-5 µµf.   31-6520-9 

C213 Condenser, screen by-pass, 560 
'aid   62-156001011 

C215 Condenser, detector by-pass, 5 
gmf.   30-1224-28 

CD200 Crystal, video detector 1N64  34-8022 
1200 Socket, video test   27-6273 
.1201 Socket, tuner to i-f coupling  Part of connec-

tor ass'y. ( see 
Misc. "C") 

1200 and Coils, tuner coupling   Part of T200 
L201 
1202 Coil, trap   324597-2 
L203 Coil, 1st i-f grid   324548-12 
L204 and Coils, coupling   Part of T201 
L205 
L206 Coil, filament choke   324112-15 
L207 and Coils, coupling   Part of T202 
L208 
1209 and Coils, coupling   Part of T203 
L210 

L211 Coil, series peaking, 10 µh.   324422-27 

L212 Coil, series peaking, 3 µh  

L213 Coil, series peaking, 125 P. h  32-4480-8 

L214 Coil, video peaking, 250 Aih. . 32-44804 

PL201 Plug, tuner link   Part of cable 
and plug ass'y. 
(see Misc. "B") 

R2I2 Resistor, voltage dropping, 
3300 ohms, 6.2 watts   33-3446-11 

T200 Transformer, video i-f input . 324599-1 
T201 Transformer, 1st video i-f 

plate   3245984 
T202 Transformer, 2nd video i-f 

plate   324598 
T203 Transformer, 3rd video i-f 

plate   324598-2 

SECTION 3—VIDEO 

Ref  
Symbol Description 

Service 
Part No. 

C302 Condenser, 4.5-mc. trap, 68 
me   62-068409001 

C303 Condenser, screen by-pass, 330 
ma.   62-133001001 

C304 Condenser, by-pass, 100 µµf  62-110409001 

L300 Coil, 4.5-mc. trap   324463-2 

L301 Coil, series peaking, 250 µh  3244804 

L302 Coil, shunt peaking, 250 alt. . 3244804 

L303 Coil, variable video peaking, 
60-240 µh.   324467-18 

L304 Coil, series peaking, 40 µh  

L310 Potentiometer, CONTRAST, 
2500 ohms   Part of R315 

R311 Resistor, plate load, 3000 ohms, 
10 watts  •  33-1335-121 

R313 Resistor, picture-tube ground. 
ing, 470,000 ohms, 1 watt   66-4474340 

R315 Potentiometer, BRIGHYNESS, 
100,000 ohms   33-5563-51 

R-F CHASSIS R-191 ( Cont.) 

SECTION 4—SOUND 

Reference 
Symbol Description 

Sèrvice 
Part No. 

C400 Condenser, coupling, 2.2 uuf. 30-1221-6 

C401 Condenser, fixed trimmer, 18 
ma.   62-018400021 

C404 Condenser, fixed trimmer   Part of Z400 

C405 Condenser, fixed trimmer   Part of Z400 

C406 Condenser, detector balancing, 
150 µµf.   62-115001011 

C409 Condenser, r-f by-pass, 330 
L   62-133001001 

C410 Condenser, filter, 2 4.   30-2417-7 

C413 Condenser, plate by-pass, 6800 
µµf., 1000v   30-4650-91 

1400 Pilot light   34-2068 

1400 Socket, volume control   27-6273 

J401 Socket, speaker   274785-22 

L400 Coil, audio take-off   32-4463-9 

L401, L402, 
and L403 

Coils, ratio detector   Part of Z400 

1,404 Coils, ratio detector   324112-15 

L405 Filter choke, 1 henry, 39 ohms 32-8617 

PL400 Plug, volume control   (Part of cable 
and plug ass'y. 
(see Misc. "A") 

PL401 Ping, speaker   Part of speaker 
cable ass'y. ( see 
cabinet parts) 

R400 Resistor, cathode bias, 390 
ohms, 1 watt   66-1394340 

R402 Resistor, screen drt.pping, 12,-
000 ohms, 1 watt   66-3124340' 

R407 Resistor, voltage dropping, 18,-
000 ohms, 2 watts   66-3185340 

R413 Resistor, cathode bias, 390 
ohms, 1 watt   66-1394340 

R414 Potentiometer, VOLUME con-
trol, 2 megohms   33-5564-14 

T400 Transformer, audio output   32-8629 
Z400 Transformer, ratio detector   32-4450-6A 

SECTION 6—SYNC 

Reference 
Symbol Description 

Service 
Part No. 

C600 Condenser, by-pass, 220 med  62-122001001 
R606 Resistor, voltage divider, 6800 

ohms, 1 watt   66-2684340 
R607 Resistor, decoupling, 12,000 

ohms, 2 watts   66-3125340 
R613 Resistor, voltage divider, 1 

megolmi, t/, watt, -±-5%   66-5108240 

MISCELLANEOUS "B" 

Description 
Service 
Part No. 

Cable and plug ass'y., chassis connecting  
Cable and plug, if. to tuner   

Cable and socket ass'y., picture tube   

Cable and socket ass'y., pilot light   

414146-10e 

41-3754-55 

41-3964-19 

27-6233-6• 

MISCELLANEOUS " B" ( Cont.) 

Description 
Service 
Part No, 

Insulator, CONTRAST and BRIGHTNESS 
control   54-8488 

Shield, tube ( 6T8)   56-5629-5 

Shield, tube ( 6CB6)   56-5629FA3 

Shield, pilot light   56-9074-2FA3 

Socket and base ass'y. ( 6CB6)   27-6203-14 

Socket and base ass'y. ( 6T8)   27-6203-18 

Socket, tube, 7-pin miniature   27-6203 

Socket, tube, 7-pin miniature ( 6AQ5)   27-6294 

Socket, tube, 9-pin miniature   27-6203-6* 

Socket, tube, octal   27-6174 

TV TUNER, PART No. 76-8400 

Reference 
Symbol Description 

Service 
Part No. 

C500 and 
C501 

Condensers, antenna isolating, 
470 µµf.   30-1225-18 

C502 Condenser, FM trap, 20 µµf. 30-12514 

C503 Condenser, grid coupling, 39 
1».f.   62-039403011 

C505 Condenser, a-g-c by-pass, 220 
eitf.   62-122001011 

C506 Condenser, grid by-pass, 680 
ii•f.   62-168001011 

C507 Condenser, decoupling, .01 4. 30-1238-6 

C508 Condenser, trimmer, r-f plate, 
.5-3 µµf.   31-6520-3 

C509 Condenser, by-pass, 150 ap.f  62-115001011 

C510 Condenser, coupling, .68 µAL 30-1221-11 

C511 Condenser, coupling, 15 µµf. 62-015409011 

C5I2 Condenser, trimmer, mixer 
grid, .5-3 A uf.   31-6520-7 

C513 Condenser, oscillator coupling, 
2.2 µµf.   , ... 30-1221-6 

C514 Condenser, grid blocking, 15 
f.   30-1224-113 

C515 Condenser, fixed trimmer, 3.3 
»ed.   30-1224-114 

C516 Condenser, FINE TUNING, 
plastic tube   76-6935-1 

C517 Condenser, by-pass, 3.3 ma. . . 30-1224-58 

C5I8 Condenser, output coupling, 
680 µµf.   62-168001021 

C519 Condenser, screen by-pase, 680 
med.   62-168001011 

C520 Condenser, filament by-pass, 
220 µid.   62-122001011 

C521 Condenser, filament by-pass, 
800 uuf.   30-1238-7 

C522 Condenser, coupling, 3.9 144. 30-1221-14 

C523 Condenser, coupling, .82 µµf. 30-1221-10 

C524 Condenser, filament by-pass, 
220 µµf.   62-122001011 

C525 Condenser, by-pass, 800 p.p.f  30-1238-7 

C527 Condenser, i-f trap, 22 µµf.   Part of L527 

©John Y. Rider 
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R-F CHASSIS R-191 ( Cont.) 

TV TUNER, PART No. 76-8400 ( Cont.) 

Refer  
Symbol Description 

Service 
Part No. 

J500 Socket, tuner link   Part of Con-
nector ass'y, 
tuner to i4 ( see 
Misc. "C") 

L500, L501, Coils, tapered line   324432-3 

L502, and 
L503 
L504 Coil, FM trap   32-4550-3 

L505 to Coils, antenna tuning   Part of WS500A 
L511 incl. 

L512 Coil, r-f coupling   312-5145-22 

L513 to Coils, r-f plate tuning   Part of WS500B 
L519 ind. 
L520 to Coils, mixer grid tuning   Part of WSSOOC 
LS26 incl. 
L527 Coil, i-f trap   32-4552-1 

L528 Coil, mixer plate   312-5151-10 

LS30 Coil, filament choke   32-4550-1 

L531 Coil, filament choke   324550-11 

L532 to Coils, oscillator tuning   Part of WS500D 
L538 incl. 
PL500 Plug, tuner link   Part of Cable 

and Plug ass'y. 
(see Misc. "C") 

R508 Resistor, oscillator feed, 33,000 
ohms   66-3334340 

R510 Resistor, mixer plate feed, 10,-
000 ohms, 1 watt   66-3104540 

WS500A (F) 
and Switch, wafer, antenna   76-8410 
WS500A ( R ) 
WS500B (F) 
and Switch, wafer, r-f plate   76-8409 
WS500B(R) 
WS500C (F) 
and Switch, wafer, mixer grid   76-8408 
WS500C ( R ) 
WSSOOD(F) 
and Switch, wafer, oscillator   76-8407 
WSSOOD (R) 
Z500 Tapered line ass'y.   76-8417 

MISCELLANEOUS "C' 

Description 
Service 
Part No. 

Cam and shaft, fine tuning   
Cable and plug, tuner to i-f   

Connector ass'y, tuner to i-f   
Coupling, fine tuning shaft   

Detent, ball   
"E" Washer, detent ( in back of fine tuning 
cam)   

764936-3 
41-3754-55 

76-8521 
S4-4912-2 
56-8020 

1W60980FA3 

MISCELLANEOUS "C" ( Cont.) 

Description 
Service 
Part No. 

Front panel ass'y.   76-8395 

Hairpin, plunger grounding   56-9858 

Hairpin, plunger-pivot lever-pin   IW42704FA3 

Pivot pin, lever   56-9149 

Lever, plunger   56-9148 

Plunger   56-8034-1 

Retaining ring   1W61043 

Shaft   76-6914-4 

Shaft extension   56-8358 

Shield, tube, 9-pin miniature   56-5629-5 

Socket, tube, 9-pin miniature   27-6203-21 

Spring, shaft   56-8023 

Spring, plunger   56-9628 

Spring, detent index   56-9158 

Terminal pagel, antenna   76-5504-2 

Washer, detent ( in back of fine tuning cam) 56-9351 

Washer, fiber, fine tuning plunger   27-4109-13 

Washer, spring, plunger lever   56-9157 

CONNECTING CABLES, PLUGS, AND SOCKETS 

Reference 
Symbol Description 

Service 
Part No. 

J100 Socket, a-c line   27-6240-3 

J101 Socket, chassis connecting   27-6274-1 

J200 Socket, video test   27-6273 

J400 Socket, volume control   27-6273 

3401 Socket, speaker   274785-2 

J800 Socket, deflection-yoke con-
nector   274274-8 

PL100 Plug and line cord ass'y.   41-3865 

PL101 Plug and cable ass'y, chassis 
connecting   41-4146-10 

PL400 Plug and cable ass'y, volume 
control   41-4136-3 

PL401 •'Plug and cable ass'y , 
speaker   See cabinet 

parts list 

PL800 Plug and cable ass'y., de-
flection 

(17" picture tube)   414086-18 
(21" picture tube)   414086-25 

Cable, high voltage   AD2631 

Cable and socket ass'y, picture 
tube   41-3964-19 

Cable and socket ass'y, pilot 
light   274233-103 

" NOTE: The length of this cable varies with cabinet and 
speaker size. For Service Part No. refer to cabinet 
parts list. 

UHF TUNER-ADAPTER U7'22, PART No. 43-6703 

Reference 
Symbol Description 

Service 
Part No. 

Cl and C2 Condenser, antenna input. 680 Part of panel 
bud.   filter 

C3 Condenser, tuning: 
Shaft and rotor ass'y.   76-7481-4 

C3A Stator, r-f, 1.h.   56-9595 

C3B Stator, r-f, r.h  56-9595-1 

C3C Stator, r-f, 1.h.   56-9595 

C3D Stator, r-f, r.h  56-9595-1 

C3E Stator ass'y., oscillator   76-7479 

C3F Stator ass'y., oscillator   76-7479 

C4 Condenser, padder ass'y., r-f. 76-7472 

CS Condenser   Stray capaci-
tance 

C6 Condenser, padder ass'y., r-f. 76-7472 

C7 Condenser, mixer tank, 30 p.a. Part of board 
ass'y., mixer 

C8 Condenser, temperature com-
pensating, .4 pia.   30-1224-109 

C9 Condenser, oscillator trimmer 31-6525 

C10 Condenser, oscillator tank, 2.5 
ppf.   Part of tank 

ass'y, ose. 

C11 Condenser, by-pass   Part of tank 
ass'y, osc. 

C12 Condenser, grid by-pass, 500 
PAL   30-1245-3 

C13 Condenser, feedback, 1.0 eigf. 30-1238-2 

C14 Condenser, heater by-pass, 500 
f   PP • 30-1245-3 

CIS Condenser, plate by-pass, 500 
i.q.d.   30-1245-3 

C16 Condenser, input coupling, 8 
med.   30-122446 

C17 Condenser, neutralizing, 680 
ad.   62-168001001 

C18 Condenser, decoupling, 680 
p.d.   62-168001001 

C19 Condenser, cathode by-pass, 
680 µpl.   62-168001001 

C20 Condenser, filament by-pass, 
470 tagf.   62-147001011 

C21 Condenser, cathode tuning, 
680 µAL   62-168001801 

C22 Condenser, grid by-piss, 680 
gpf.   62-168001001 

C23 Condenser, plate tuning, 1-5 
f.   31-6520-10 

C26 Condenser, grid by-pass, .01 
g1-   30-1238-2 

C27 Condenser, deconpling, 680 
ggf.   62-168001001 

C28 Condenser, output coupling, 
680 pd.   62-168001001 

C29 and Condenser, antenna input, 100 
C30 ma.   30-1225-13 

C31 Condenser, grid tuning, 1-5 
ppf.   31-6520-10 

CD! Crystal detector, mixer circuit 34-8026 

11 and 13 Lamps, pilot, UHF   34-2068 

12 Lamp, pilot, VHF   34-2068 

Li Inductor, r-f, Lh.   Part of C3A-
Stator 
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UHF TUNER-ADAPTER UT22, PART No. 43-6703 

Reference 
Symbol Description 

Service 
Part No. Reference 

Symbol Description 
Service 
Part No. 

Reference 
Symbol Description 

Service 
Part No. 

L2 Inductor, r- f, r.h.   Part of C3B-
Cl and C2 Condenser, antenna input, 680 Part of panel L2 Inductor, r- f, r.h.   Part of C3B-Stator 

L3 Inductor, r-f, 1.h.   Part of C3C- Prd.   filter Stator 
Stator C3 Condenser, tuning: L3 Inductor, r-f, 1.h.   Part of C3C-

L4 Inductor, r- f, r.h.   Part of C3D. Shaft and rotor ass'y.   76-7481-4 Stator 
Stator C3A Stator, r-f, 1.h.   56-9595 L4 Inductor, r-f, r.h.   Part of C3D-

L5 and L6 Inductors, crystal mixer   Part of board C3B Stator, r-f. r.h.   56-9595-1 Stator 

L7 and L8 Inductors, oscillator coupling 
ass'y., mixer 
Part of board 

C3C Stator, r-f, 1  h  56-9595 L5 and L6 Inductors, crystal mixer   Part of board 
ass'y., mixer 

ass'y., mixer C3D Stator, r-f, r.h.   56-9595-1 
L7 and L8 Inductors, oscillator coupling Part of board 

L9 and L10 Inductors, oscillator   Part of board C3E Stator ass'y., oscillator .... 76-7479 ass'y., mixer 
ass'y, ose. C3F Stator ass'y., oscillator .... 76-7479 L9 and LIO Inductors, oscillator   Part of board 

L11 and Inductors, oscillator   76-7627 C4 Condenser, padder ass'y, r-f. 76-7472 ass'y, osc. 
L12 
L13 Choke, heater decoupling   324556-3 

C5 Condenser   Stray capaci- 
tance 

L11 and 
L12 

Inductors, oscillator   76-7627 

L14 Choke, heater-cathone de- C6 Condenser, padder ass'y, r-f. 76-7472 L13 Choke, heater decoupling   32-4556.3 
coupling   324556-4 C7 Condenser, mixer tank, 30 p4rf. Part of board L14 Choke, heater-cathone de-

L15 Choke, plate decoupling   32-4556-2 ass'y, mixer coupling   32-4556-4 
L16 Coil, input tuning, primary .. 32-4597-7 C8 Condenser, temperature corn- LI5 Choke, plate decoupling   32-4556-2 
L17 Coil, input tuning, secondary. 32-4597-9 

pensating, A ¡id.   304224-109 L16 Coil, input tuning, primary .. 32-4597-7 
L18 Coil. neutralizing   32-4597-4 C9 Condenser, oscillator trimmer 31-6525 

L17 Coil, input tuning, secondary. 32-4597-9 
L19 
L22 

Choke, cathode tuning   
Choke, plate decoupling   

32-4597-5 

324556-2 

C10 Condenser, oscillator tank, 2.5 
eigf.   Part of tank 

ass'y., osc. 

L18 
L19 

Coil. neutralizing   
Choke, cathode tuning   

32-4597-4 
32-45973 

L23 and Coils, i-f trap   Part of panel C11 Condenser, by-pass   Part of tank L22 Choke, plate decoupling .... 32-4556-2 
L24 filter ass'y.. ose. L23 and Coils, i-f trap   Part of panel 
R2 Resistor, damping, 220 ohms . 66-1228340 C12 Condenser, grid by-pass, 500 L24 filter 

R3 Resistor, decoupling, 6800 API-   30-1245-3 R2 Resistor, damping, 220 ohms . 66-1228340 
ohms   66-2688340 C13 Condenser, feedback, 1.0 µed. 30-1238-2 

R3 Resistor, decoupling, 6800 
R4 

R5 

R6 

R7 

118 and R9 

R10 

R11 

Resistor, decoupling, 220 
ohms   

Resistor, decoupling, 10,000 
ohms   

Resistor, cathode bias, 1000 
ohms   

Resistor, cathode bias, 68 
ohms   

Resistor, antenna input, 470,- 
000 ohms   

Resistor, grid loading, 8200 
ohms   

Resistor, pilot light, 3.9 ohms 

Part of L13 

Part of L15 

66-2104240 

66-0688340 

Part of panel 
filter 

66-2828340 

66-9398340 

C14 

CIS 

C16 

C17 

C18 

C19 

C20 

C21 

Condenser, heater by-pass, 500 
/4.   

Condenser, plate by-pass, 500 
giLf.   

Condenser, input coupling, 8 
med.   

Condenser, neutralizing, 680 
go.   

Condenser, decoupling, 680 
me   

Condenser, cathode by-pass, 
680 µ1.d.   

Condenser, filament by-pass, 
470 ged.   

Condenser, cathode tuning, 

30-1245-3 

30-1245-3  

30-1224-46 

62-168001001 

62-168001001 

62-168001001 

62-147001011 

R4 

R5 

R6 

R7 

R8 and R9 

RIO 

ohms   

Resistor, decoupling, 220 
ohms   

Resistor, decoupling, 10,000 
ohms   

Resistor, cathode bias, 1000 
ohms   

Resistor, cathode bias, 68 
ohms   

Resistor, antenna input, 470,- 
000 ohms   

Resistor, grid loading, 8200 
ohms   

66-2688340 

Part of L13 

Part of L15 

66-2104240 

66-0688340 

Part of panel 
filter 

66-2828340 

R12 Resistor, B+ dropping, 10,- 680 gihf.   62-168001001 RII Resistor, pilot light, 3.9 ohms 66-9398340 
000 ohms, 10 watts   33-1336-58 C22 Condenser, grid by-pass, 680 R12 Resistor, B+ dropping, 10,-

R13 Resistor, a-g-c decoupling, 10,- ged.   62-168001001 000 ohms, 10 watts   33-1336-58 
000 ohms   66-3108340 C23 Condenser, plate tuning, 1-5 R13 Resistor, a-g-c decoupling, 10,- 

R14 Resistor, bias divider, 1.5 meg- ,La.   31-652040 000 ohms   66-3108340 
ohms   66-5158340 C26 Condenser, grid by-pass, .01 R14 Resistor, bias divider, 13 meg-

R15 Resistor, damping, 10 ohms . 66-0108340 if   30-1238-2 ohms   66-5158340 

R16 Resistor, damping, 470 ohms. 66-1478340 C27 Condenser, decoupling, 680 
µµf.   62-168001001 

R15 Resistor, damping, 10 ohms . 66-0108340 

1117 

R18 and 

Resistor, plate load, 3300 ohms 

Resistor, tuner disabling, 150,- 

66-2338340 
C28 Condenser, output coupling, 

680 µAL   62-168001001 

R16 

R17 

Resistor, damping, 470 ohms. 

Resistor, plate load, 3300 ohms 

66-1478340 

66-2338340 
R19 000 ohms   66-4158340 C29 and Condenser, antenna input, 100 R18 and Resistor, tuner disabling, 150,-
R20 Resistor, bias divider, 1.5 meg- C30 ei Ad.   30-1225-13 R19 000 ohms   66-4158340 

ohms   663158340 C31 Condenser, grid tuning, 1-5 R20 Resistor, bias divider, 13 meg-
R21 Resistor, pilot light, 10 ohms. 66-0108340 µrd.   31-652040 ohms   66-5158340 

Board ass'y., mixer   76-7475-4 CHI Crystal detector, mixer circuit 34-8026 R21 Resistor, pilot light, 10 ohms. 66-0108340 

Board ass'y, oscillator   76-7480 Il and 13 Lamps, pilot, UHF   34-2068 Board ass'y., mixer   76-7475-4 
Panel, filter   76-8078 12 Lamp, pilot, VHF   34-2068 Board ass'y, oscillator   76-7480 
Tank ass'y., oscillator   76-7627 Li Inductor, r-f, 1.h.   Part of C3A- Panel, filter   76-8078 

• Stator Tank ass'y., oscillator   76-7627 

0 John 1. Rider 



CIRCUIT DESCRIPTION 

PhiIco B Line, Code 158, Television Receivers use 
two chassis—the r-f chassis, R-207, containing the r-f, 

video, audio, and sync circuits, and the deflection 
chassis, D-207 or D-208, containing the power and 

deflection circuits. 

Since these chassis are not isolated from the 60-
cycle power line, all protruding shafts and mounting 
feet are insulated from the chassis. 

CAUTION: See A-C Line Isolation. 

The r-f amplifier, oscillator, and mixer section is 
built on a separate sub-chassis. The r-f amplifier uses 
a 6BZ7 tube, Vi. The oscillator and mixer each use 

one half of a 12AZ7 tube, V2. The output of the 
mixer is fed to a four-stage i-f amplifier system em-
ploying four 6CB6 tubes, V3, V4, V5, and V6. A 1N64 
crystal diode is used for the video detector. One half 
of a 6U8 tube, V7A, is used as the first video ampli-
fier, which feeds into a 6AQ5 video output amplifier, 

V8. 

Sound i-f ( intercarrier) is obtained by utilizing the 
beat frequency produced when the 45.75-mc, video 
carrier and the 41.25-mc. sound carrier are mixed in 
the video detector. The beat frequency, 4.5 mc., is the 

difference between 45.75 mc. and 41.25 mc., and 
contains the FM sound signal. This 4.5-mc, signal 

contains only a negligible amount of the video ampli-
tude modulation, provided that the amplitude of the 
41.25-mc. signal is considerably lower than that of 
the 45.75-mc. signal. The proper relative amplitude 
of the two carriers is established in the alignment of 
the receiver. There is sound output only' when both 
the video and sound carriers are present. 

The oscillator is tuned primarily to obtain the best 

picture, since the 4.5-mc. relationship always exists 
between the two carriers. The 4.5-mc. sound i.f. 
(intercarrier), which is taken from the video detec-
tor, is amplified by a 6BA6 tube, V9, and a 6AU6 
tube, V10, and is fed to the FM detector, which 
utilizes two diode sections of a 6T8 tube, V11A. The 
triode section of the 6T8 tube, V11B, is used as the 
first audio amplifier. The power amplifier uses a 
6L6GA tube, V12. 

A-G-C voltage for the video i-f system and the 
r-f amplifier is obtained from a keyed a-g-c system 
which uses a 6AU6 tube, V13, as the a-g-c gate. Com-
posite video from the video amplifier plate circuit, 

V7A, is fed to the grid of the a-g-c gate tube, while a 
gating or keying pulse, obtained from a winding on 

the horizontal-output transformer located on the 
deflection chassis, is applied to the plate. The signal 

at the grid of V13 has positive sync polarity; there-
fore, the a-g-c gate can conduct in proportion to the 

amplitude of the sync-pulse tips if the gating or 
keying pulse occurs at the same time as the sync. 

Because the gate pulse is of constant amplitude 
(approximately 500 volts peak), the amplitude of 

the sync pulse determines the amount of conduction 
in the gate tube. The plate current of the keyed a-g-c 
gate tube flows through R220, R219, and R218, de-
veloping a voltage which is negative with respect to 

the. chassis, and is proportional to the plate current. 
This negative voltage is used to control the gain of 
the receiver. Since conduction cannot occur in the 
a-g-c gate tube unless the sync pulse and gating pulse 

occur at the same time, noise disturbances that occur 

during the intervals between sync . pulses cannot 

affect the a-g-c voltage. 

Composite video for the sync circuits is taken from 

the plate circuit of the video amplifier, V7A. The 
plate load of the video amplifier consists of two sec-
tions, 11304 and R305. The full output of the ampli-
fier is fed to the grid of the noise inverter, one half 

of a 12AU7 tube, V14B, and to the grid of the sync 
separator, one half of a 6U8 tube, V7B. The output 
developed across R305 only is fed to the grid of the 

a-g-c gate, V13. The noise inverter is operated with a 
low value of plate voltage and with high bias ( ap-
plied to the cathode by a voltage-divider network), 
which keeps the tube beyond cutoff. When the com-
posite video signal is applied to the grid of the 

noise inverter through C601, the sync appears as 
positive pulses, and noise which could affect the 

sweep circuits also appears as positive pulses. Harm-
ful noise pulses usually have amplitudes far greater 
than that of the sync pulses, and, therefore, drive 
the grid of the noise inverter positive sufficiently to 
allow conduction in the noise inverter. plate circuit. 
To prevent the noise inverter from conducting dur-

ing, the sync-pulse interval, the gated leveler, using 
one half of a 12AU7 tube, V14A, is used to clamp the 

sync pulses below the conduction level of the noise 
inverter. The gated leveler conducts only when the 
sync pulses and gating pulse occur at the same time, 

thus leveling the noise-inverter input to the sync-

pulse level. 

The output of the noise inverter consists of nega-
tive-going noise pulses. It should be noted that the 
noise pulses which exceed the sync level have been 
passed and their polarity reversed by the noise in-

verter. The output of the noise inverter is now mixed 
with the composite video and fed to the grid of the 
sync separator. Since the composite video fed to the 
grid of the sync separator has positive sync polarity, 
the positive noise pulses carried with the composite 

video would he passed by the sync separator; how-

ever, the output of the noise inverter consists of 
these same noise pulses, hut of opposite polarity. 
Thus, cancellation of the noise pulses is effected. 

The output of the sync separator contains only the 

sync pulses, which are fed to the deflection chassis 

through the connecting cable. 

The phase ..plitter, using one half of a 12AU7 

tube, V15A, inverts the sync polarity for proper trig-
gering of the vertical oscillator. The vertical sync is 

separated from the horizontal sync by the integrator 
circuits, and is fed to the grid of the vertical block-

ing oscillator, which uses one half of a 12AU7 tube, 
V1511. The output of the vertical oscillator is ampli-

fied by the vertical-output amplifier, which uses a 
6BQ6GT tube, V16. Tht, output of this amplifier is 
applied to the vertical-deflection coils through the 

vertical-output transformer. 

In addition to the vertical-sync output, two hori-
zontal-sync outputs are taken from the phase splittér, 
one from the cathode, and the other from the plate 

circuit. These two outputs are of opposite polarity, 
and are fed to the two diodes of the phase com-

parer, a 6AL5 tube, V17; the negative pulses are fed 
to the cathode of V17B, and the positive pulses, to 
the the plate of V17A. A portion of the horizontal 

sweep output voltage is taken from the horizontal-
output transformer, and is fed to the plate of V17B 
and the cathode of V17A, for comparison of the 
horizontal-sync and horizontal-sweep voltages. When 
the sweep and sync are in phase, no voltage is devel-
oped across R800, but when the two signals are out 

of phase, a voltage is developed across R800. When 
this voltage is positive, it increases the frequency of 
the horizontal oscillator (a 12AU7 tube, V18) ; when 
the voltage is negative, it reduces the frequency of 
the oscillator. This action holds the horizontal oscil-
lator in phase with the sync signal. The horizontal 

hold control, R810, adjusts the horizontal-oscillator 
frequency 80 that it may be controlled by the phase 
comparer. The output of the horizontal oscillator is 
fed to the horizontal-output amplifier, which uses a 
6CD6G tube, V19. The horizontal-output tube feeds 

the deflection coils through the horizontal-output 
transformer. A 6V3A tube, V20, is used as the hori-

zontal damper. 

The second-anode voltage for the picture tube is 
supplied by two 1B3GT high-voltage-rectifier tubes, 
V21 and V22, connected in a voltage-doubler circuit. 
The B-plus voltage for the receiver is supplied by two 
selenium rectifiers, CR100 and CR101, in a full-wave 
voltage-doubler circuit, operating from the power 
line through an autotransformer which provides a 
step-up of the line voltage. Bias voltage is obtained 

from across the filter choke which is in series with 

the negative side of the B-plus supply. The B-plus-
boost voltage derived from the horizontal-damper 

circuit supplies higher B-plus voltage to the first 
anode of the picture tube. Filament current for all 

the tubes except the high-voltage rectifiers is supplied 
by a 117-volt, 60-cycle step-down transformer. Fila-

ment current for the high-voltage rectifiers is sup-
plied by two windings on the horizontal-output 

transformer. 

NOTE: The D-207 and D-208 chassis incor-
porate a protective high-voltage shorting 
switch ( located on the rear of the high. 
voltage cage), which shorts the output of 
the 1B3GT high-voltage doubler-rectifier 

(V22) -to ground when the cabinet back is 
removed. Do not attempt to operate the 
receiver with the cabinet back removed 

without first disabling this shorting switch. 
The switch can be disabled temporarily for 
service work by removing the two self-
tapping screws at the bottom edge of the 
rear cover of the high-voltage cage, and 
propping up the rear cover. 

IMPORTANT 

A-C LINE ISOLATION 

CAUTION: One side of the a-c line is con-
nected to the chassis through T100, C101, 
and L100, in series. The other side of the a-e 
line is connected to the chassis through 

R100, F.100, CR100, and C103, in series. 
Grounding the chassis will result in a short 
circuit across one or the other of these two 
branches in the voltage-doubler circuit. Dur-
ing servicing and alignment, it is desirable 
that an a-c line isolation transformer capable 
of handling at least 250 watts (Philco Part 
No. 45-9600) be used. Failure to use an iso-
lation transformer will greatly increase the 
shock hazard, and may result in damage to 
the test equipment, or receiver, or both. 

SPECIFICATIONS 

VHF TUNING Twelve-channel, 13-position 
wafer switch; Television Channels 2 through 13 

and UHF position 

UHF TUNING ( if provided)  Continuous tuning; 
Channels 14 through 83 

INTERMEDIATE FREQUENCIES 
Video carrier  45.75 me. 
Sound ( intercarrier)   4.5 me. 
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TRANSMISSION LINE  300-ohm, twin-wire lead 

OPERATING VOLTAGE 110 to 120 volts 

POWER CONSUMPTION VHF only models, 
250 watts; VHF and UHF models, 255 watts 

TUBE COMPLEMENT 

R-F CHASSIS R-207 

REFERENCE 
SYMBOL 

TUBE TYPE FUNCTION 

VI 6BZ7—miniature R-F amplifier 

V2 12AZ7—miniature Oscillator, mixer 

V3, V4, 
V5, V6 6CB6—miniature Video i-f amplifiers , 

V7 6U8—miniature Video amplifier, sync 
separator 

V8 6AQ5—miniature Video output 

V9 6BA6—miniature First sound i-f amplifier 

V10 6AU6—miniature Second sound i-f amplifier 

VII 6T8—miniature FM detector, first audio 
amplifier 

V12 6L6GA—octal Audio output 

V13 6AU6—miniature A-G-C gate 

VI4 12AU7—miniature Gated leveler, noise inverter 

V23 27LP4 or 24VP4 Picture tube 

DEFLECTION CHASSIS, D-207 OR D-208 

REFERENCE 
SYMBOL 

TUBE TYPE FUNCTION 

V15 12AU7—miniature Phase splitter, vertical 
oscillator 

V16 6BQ6GT—octal Vertical output 

V17 6AL5—miniature Phase comparer 

V18 12AU7—miniature Horizontal oscillator 

V19 6CD6G—octal Horizontal output 

V20 6V3A—miniature Damper 

V21, V22 1B3GT—octal High-voltage rectifiers 

REMOVING, REPLACING 
27LP4 PICTURE TUBE 

GENERAL 

The Philco 27LP4 picture tube is designed for 
a maximum of safety. Moreover, when properly 

mounted in the frame assembly, the picture tube is 
supported in such a manner as to provide a maximum 
of protection against breakage. Therefore, it is im-
portant that the tube be properly installed in its 

supporting frame. It is suggested that the service 
technician protect his eyes and the exposed parts of 
his body when handling all picture tubes. The 

@John Y. Rider 

removal and installation of the 27LP4 picture tube 
is quite safe if the procedure given below is followed. 

CAUTION: Because of the bulkiness and 
increased weight of the 27LP4 tube, as com-
pared with that of the smaller picture tubes, 
replacement of the 27LP4 requires two men. 

These tubes are not delicate when handled 
in the proper manner; however, care must 
be taken not to mar the glass in any way, 
as surface scratches and chips weaken a glass 
structure considerably. Also, because of its 
weight, do not attempt to handle this tube 

by the neck. 

PROCEDURE FOR REMOVING 27LP4 TUBE 

1. Remove both the deflection chassis and the r-f 

chassis from the cabinet. 

2. Lay the cabinet face-down on the floor, taking 
precautions against marring the cabinet. 

3. Remove the four nuts and washers that secure 
the mounting feet of the picture-tube assembly to 

the front of the cabinet. 

4. Remove the two wood screws that secure the 
rear supporting struts of the tube assembly to the 

cabinet. 

5. Remove the tube assembly ( one man on each 

side of the cabinet). 

6. Place the tube assembly face-down on a soft, 
protective cloth or mat, and slip the beam-bender 
magnet off the rear end of the tube. Referring to 
figure 1, loosen clamp ring ( A) by means of clamp 
screw ( B), unhook the four clips securing the web 
straps to the mounting feet, and lift the deflection-

yoke housing and strap assembly (containing the 
deflection yoke and focus assembly) off the neck of 

the tube. 

7. Mark the positions of the four mounting feet 
on the front hand with a pencil or scriber ( this is 
necessary because the mounting feet are free to slide, 

once the front band is loosened). 

8. Loosen the two Allen head clamping screws (C) 
and ( D) with a 5/16-inch Allen wrench, and remove 

the front band assembly. 

PROCEDURE FOR INSTALLING 27LP4 TUBE 

1. Place the picture tube face-down on a soft, 

protective cloth or mat, and position the front band 
assembly over the tube so that the lateral indentation 
in the hand coincides with the welded seam around 

the outer edge of the tube's face plate. 

MODEL 27BU7300, Ch. D-207, -208,R-207; UT2OB UHF Tuner Adapter 

Take up slack in the band, tightening both clamp-
ing screws ( C) and ( D) by hand. 

NOTE: If the front band is positioned cor-
rectly, the distance from the bottom edge of 
each mounting foot to the surface on which 
the tube is resting will be 17/8 inches, as 
shown in figure 1. 

2. Position the mounting feet, on the front band, 
to coincide with the marks previously made on the 
front band. 

3. Tighten both clamping screws ( C) and ( D) 
alternately, using a 5/16-inch Allen wrench. 

NOTE: Take up on clamping screw ( C) and 
(D) as tightly as possible. As can be seen 
from figure 1, the separation between the 

ends of the bands must be less than 1/8 inch, 
when tightened. 

4. Slip the deflection-yoke housing and strap as-
sembly ( containing the deflection yoke and focus 
assembly) over the neck of the tube, and position it 
so that clamp screw ( B) on clamp ring ( A) is on 

the side of the tube opposite the anode button. 

5. Place the clips ( on the web straps) over the 
hooks on the four mounting feet, and tighten clamp 
ring ( A) by means of clamp screw ( B). 

6. With the cabinet face-down on the floor, place 
the tube assembly in the cabinet ( one man on each 
side of cabinet), and replace the four nuts and 
washers that secure the mounting feet to the front 
of the cabinet. 

7. Replace the two wood screws that secure the 

rear supporting struts of the tube assembly to the 

cabinet. 

8. Stand the cabinet upright, and install the r-f 

chassis, deflection chassis, and beam-bender magnet. 

ADJUSTING 27LP4 PICTURE-TUBE 

ASSEMBLY 

1. Mechanically center the focus assembly, over 
the neck of the tube, by adjusting the centering plate. 
It is important that the focus assembly and yoke be 

concentric with the tube neck for best focus and 
shadow clearance. 

Figure 1. 27LP4 Picture-Tube Assembly 
TP2.3264 
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2. Set the HORIZ. CENTERING control ( R824) 
to its extreme counterclockwise position, and set the 

BRIGHTNESS control for maximum brightness of 

the picture. 

3. Adjust the beam bender for maximum bright-

ness of the picture. 

4. If necessary, loosen the wing nuts and rotate 

the deflection yoke, to correct for picture tilt. Make 
certain that the deflection yoke is as far forward as 

possible, and tighten the wing nuts. 

5. Adjust the centering plate so that neck shadow 
is just eliminated on the right-hand side of the 
screen, at the same time keeping the picture centered 
vertically. Do not attempt to center the picture hori-

zontally by means of the centering plate. 

6. Adjust the FOCUS control (on focus assembly). 
Set the CONTRAST control for the proper level, and 
readjust the FOCUS control for the best over-all 

focus. 

7. Repeat steps 3 and 5, if necessary. 

8. Adjust the HORIZ. CENTERING control 
(R824) for proper horizontal centering of the 

picture. 
9. Turn the BRIGHTNESS control slowly toward 

the minimum position, checking that shadow does 

not appear at any brightness level. If shadow does 
appear, repeat steps 5 and 8, and recheck. 

B SUPPLY FUSE REPLACEMENT 

The B supply protective fuse, F100, is wired into 
the low-voltage section, and is in series with the 
selenium rectifiers. For replacement, use a 1.6-ampere 
delayed-action-type fuse, Philco Part No. i5-2656-23. 

CAUTION: Discharge the circuit before re-

placing the fuse. 

HORIZONTAL-OSCILLATOR 
ADJUSTMENT 

To adjust the horizontal-oscillator circuit, tune in 

a station and proceed as follows: 

1. Reduce the width of the picture so that approx-
imately one inch of blank screen appears at the right-

hand and left-hand sides of the picture. 

2. Increase the BRIGHTNESS control setting so 
that the blanking time becomes visible. This appears 

as a dark vertical bar at the right-hand and left-hand 
sides of the picture. 

3. Connect a .1-4. condenser from Test Point G800 

to ground. 

4. Set the HORIZ. HOLD control to the center of 

its mechanical rotation. 

5. Adjust the HORIZ. HOLD CENTERING con-
trol to bring the picture into the center of the blank-

ing bars. When the picture is centered in the blanking 

bars, the bars at the left-hand and right-hand sides of 
the picture will he of equal width. 

6. Remove the . 1-Ff. condenser from the Test 

Point. ( See step 3.) 

7. Adjust the horizontal ringing coil, L800, until 

the picture is again centered in the blanking bars. 

8. Rotate the HORIZ. HOLD control through its 
range. The picture should fall out of sync to both 

sides of the center of rotation. If the picture does not 
fall out of sync to both sides, readjust the HORIZ. 
HOLD CENTERING control to obtain fall-out to 

either side of sync. 

9. Rotate the HORIZ. HOLD control through its 
range, and observe the number of diagonal blanking 
bars that are visible just before the picture pulls into 

sync. The pull-in should occur with from 1 to 2 
diagonal bars when the sync position is approached 
from either direction. If proper pull-in is not ob-

tained, repeat the above procedure. 

VIDEO PEAKING-COIL ADJUSTMENT 

The video peaking coils, L305 and L307, are 
adjusted at the factory for proper transient response 

of the video amplifiers. Ordinarily, these coils will 

require no further adjustment by the serviceman 
except in cases where they have been tampered with, 

or where replacement becomes necessary. Under nor-
mal circumstances, when alignment of the tuner or 

i-f stages is undertaken, the video peaking coils 
should not require adjustment. 

Before adjusting L305 and L307, check both the 

tuner and i-f alignment. ( Never adjust L305 and L307 
until the alignment of the receiver is correct.) Then 
tune in a station and adjust the receiver to give a 
picture of the best obtainable quality, with medium 
contrast. Turn the fine tuning control clockwise until 
a very slight beat pattern appears in the picture. 
Carefully observe the appearance of the picture re-

garding smear or overshoot (trailing whites). A small 
amount of overshoot may be desirable, to produce a 

sharper picture. Conversely, in weak-signal areas, a 
small amount of smear may be desirable, to reduce 
the harsh appearance of "snow". The adjustments of 
L305 and L307, and their effects on the picture, are 

as follows: 

1. The amount of overshoot may be reduced by 

turning both TC302 and TC303 counterclockwise. 

2. The amount of smear may be reduced by turn-

ing both TC302 and TC303 clockwise. 

Normally, the point of proper adjustment is where 
minimum smear and trailing whites appear in the 

picture; however, a compromise adjustment may be 

made to suit prevailing conditions. As a rule, when 
properly adjusted, the adjustment screws ( TC302 and 
TC303) slio.uld protrude from the chassis by approxi-

mately 1/2 inch to 34 inch. 

TELEVISION ALIGNMENT 

GENERAL 

The alignment consists of tuning each i-f coil to a 
given frequency, using an AM signal, and then feed-
ing in a sweep signal at the antenna terminals and 
touching up the adjustments to obtain the desired 

pass band. 

The over-all response curve ( r-f, i-f) of the circuits 

from the antenna terminals to the video detector, 
after the i-f stages have been aligned, should appear 
essentially the same, regardless of the channel under 

test. If not, the tuner should he aligned. Before align-
ing the tuner, refer to the CAUTION given under 

Procedure in Tuner Bandpass Alignment Procedure. 
The video-carrier intermediate frequency is 45.75 

mc., and the sound intermediate ( intercarrier) fre-
quency is 4.5 mc. Alignment of these circuits requires 

careful workmanship and good equipment. The fol-

lowing precautions must be observed: 

1. There must be a good bond between the re-
ceiver chassis and the test equipment. This is most 

easily obtained if the top of the workbench is metal-
lic. The receiver chassis should be placed tuner-side-
down on the bench. If the bench has no metallic top, 
the test equipment and chassis can be bonded by a 
strip of copper about two inches wide. The section 

of the chassis nearest the tuner should rest on the 

strip. 

2. Do not disconnect the picture tube, picture-tube 
yoke, or speaker while the receiver is turned on. 

3. Allow the receiver and test equipment to warm 

up for 15 minutes before starting the alignment. 

4. The marker (AM) signal generator should be 
calibrated accurately to the frequencies used and to 

the sound and video r-f carriers of each channel used 
during alignment. If Philco Model 7008 is used, the 

built-in crystal calibrator provides an excellent means 
of calibration. An alternate method of calibrating the 

signal generator to the sound and video r-f carrier 
frequencies is to zero-beat the signal generator with 
the received signals. 

For further information regarding calibration, 

refer to Philco Lesson PR-1745 (J) entitled "Televi-

sion Service in the Home." 

TEST EQUIPMENT REQUIRED 

The following test equipment is recommended for 

aligning the receiver: 

1. Philco Precision Visual Alignment Generator 

for Television and FM, Model 7008, or equivalent. 

2. Vacuum-tube voltmeter, or 20,000-ohms-per-volt 

voltmeter. 

3. R-F Probe, Philco Part No. 76-3595 ( for use 
with Model 7008 generator). 

JIGS AND ADAPTERS REQUIRED 

Mixer Jig 

Connections to the grid of the mixer tube may be 
made through the alignment jack provided for that 
purpose. To connect the generator to this point, a 
mixer-grid jig, Philco Part No. 45-1739, and a con-

necting cable, Philco Part No. 45-1635, may be used. 
As an alternate, a Philco alligator-clip adapter, Part 
No. 45-1636, with as short a ground lead as possible, 
may he used to connect the alignment jack. The 
ground lead should be connected as close as possible 
to the mixer tube. It is essential that the signal-
generator output lead be terminated with a 68-ohm 

resistor ( carbon) so that • regeneration, caused by 
connection of the lead to the mixer, is held to a 

minimum. 

Antenna-Input Matching Network 

An impedance-matching network for coupling the 

signal generator to the antenna input termináls of 
the receiver is shown in figure 2. This network, which 

is designed to have an input impedance of 75 ohms 

TPO 1179 

Figure 2. Antenna-Input Matching Network 
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and an output impedance of 300 ohms, is used to 
match a 75-ohm generator to a 300-ohm antenna-
input circuit. The resistors used in this network 
should be of carbon-composition construction, and 

should be chosen from a group to obi in values 
within ten percent of those indicated. The resistors 
should be placed in a shield can to prevent variable 
effects. An antenna-matching jig, Philco Part No. 45-
1736, which consists of a matching transformer and 

connecting box, may be used in place of the resistor 
network. 

Video l-F Alignment Jig 

(Video Test Jack Adapter No. 1) 

The alignment jig, used at J200, and shown in 

figure 3, should be used during the i-f alignment to 
apply the proper bias to the a-g-c bus, and to provide 
a convenient oscilloscope connection. This adapter 
consists of a five-pin plug, and two 10,000-ohm resis-

tors and a 1500ed. cdndenser for isolation of the 
bias supply. To isolate the oscilloscope from the 
receiver circuits, a 15,000-ohm resistor, by-passed Ily 
a 1500-p4. condenser is used. A suggested method of 
fabricating the jig is also shown in figure 2. This jig 

TP2-1307-8 

Figure 3. Video I-F Alignment Jig 
(Video Test Jack Adapter No. 1) 

10K, 1/2 WATT 
PART NO66-3108340 
MINIATURE 
TUBE SHIELD 
PART NO. 56-5629FA3 

SHELL 
PART NO. 56-1146-1 

5 PIN PLUG 
PART NO. 27-4785-3 

TP2-3265•A 
Figure 4. Sound l-f Input Alignment Jig 

(Video Test Jack Adapter No. .2) 

should not be used to observe the composite video 

from the video detector output. 

Sound I-F Alignment Jig 

(Video Test Jack Adapter No. 2) 

To observe the composite video at J200, a jig may 
be made with a five-pin plug and a 2200-ohm resistor. 
(See figure 4.) The 2200-ohm resistor should be con-
nected to pin 2 of the plug. A ground lead should be 

connected to pin 3. To observe the composite video, 
connect the oscilloscope to the 2200-ohm resistor and 
the ground lead. This jig is also used for injection of 
the 4.5-mc, signal during sound i-f alignment. 

Sound I-F Alignment Jig (FM Test Point and 
Volume Control Socket Adapter) 

Figure 5 shows the adapter that should be used to 

connect the voltmeter to the FM detector through the 
volume control socket (J400) and FM test point 
(G400). The adapter should be inserted into the 

volume control socket, and the clip lead from the 
adapter connected to the FM test point. The volume 

control cable and plug ( PL400) is inserted into the 
socket on top of the adapter. 

TELEVISION TUNER ALIGNMENT 

After the tuner is serviced, or if an i-f alignment 

is required, the tuner alignment should be checked. 
If realignment is necessary, use the procedure given 
below. 

fUSE ONLY FOR ALIGNMENT OF 
4.5 MC SOUND 
TRAP (IC 301) 

TO SIGNAL GEN 
PART NO. OR SCOPE 

66-2228340 

(SNORT LEAD) 81AS + 

TO SIGNAL GEN 
OR SCOPE 

TP2-3263-A 
I-F Output Alignment Jig (FM Test Point and Volume-Control Socket Adapter) Figure 5. Sound 

Since the frequency of the local oscillator affects 
the tuner response, the local-oscillator alignment 
should be made first. 

Oscillator Alignment 

General 

It is possible to place each channel exactly on 
frequency by adjusting the tuning core of each coil. 

The adjustment procedure should be carried out 
with the highest channel ( 13) first, since the align-

ment of each channel will affect the alignment of 
the channels below it in frequency. The FINE TUN-

ING control should be preset for all adjustments by 
placing the stop on the fine-tuning cam at Channel 8 
oscillator tuning core. See figure 6. 

Procedure Using Signal Generators 

An r-f signal (unmodulated), at the video carrier 

frequency of the channel, is fed into the antenna 
input, and an i-f signal, at the i-f carrier frequency, 

is fed to the first i-f amplifier. Two AM signal gen-

erators are used to supply the above signals. An 
oscilloscope is connected to the video detector output. 
The oscillator core is then adjusted for zero beat on 

each channel. The two generators should be accu-

rately calibrated, as described in Philco Lesson 
Series, PR-1745 ( J). 

To align the oscillator, proceed as follows: 

1. To observe the zero beat, connect the oscillo-
scope to the video detector output through the video 
i-f alignment jig. See figure 3. Bias the tuner and i-f 

a-g-c circuits with 11/2 volts, and remove the gate-
pulse plug, PL801, from the socket, J801. To apply 

the bias to the tuner, connect the battery to the 
white lead which comes off the feed-through con-
denser at the top of the tuner. To make certain that 

good connection is made to the tuner a-g-c circuit, 
remove the glyptol coating on this condenser terminal. 

2. To feed in the i-f comparison signal, remove 

the shield from the first v-i-f tube, and wrap several 
turns of insulated copper wire around the tube. Con-
nect the output leads of the v-i-f signal generator to 
the two ends of the wire loop, and set the generator 
for unmodulated output at 45.75 mc. 

3. To feed in the signal representing the channel 
frequency, set the r-f signal generator at the video 
carrier frequency of Channel 13, and connect the 
output to the antenna-input terminals of the receiver, 
through the proper matching jig. 

4. Mechanically preset the fine-tuning cam, as 
shown in figure 6, and set the CHANNEL SELEC-
TOR to • Channel 13. 

5. Adjust the Channel 13 tuning core for zero 
beat, as indicated by the oscilloscope. 

6. Retune the r-f signal generator and the CHAN-
NEL SELECTOR for Channels 12, then 11, etc, each 
time adjusting the respective tuning core for zero 

beat. The tuning cores should be adjusted progres-
sively from the highest-frequency channel to the 

lowest, because the higher channel adjustments will 
affect the lower channels. 

Procedure Using Station Signal 

The following simplified procedure may be used to 
align the oscillator when the television i-f alignment 

is satisfactory and a station signal is available. If this 

°John Y. Rider 
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Figure 6. Television Tuner Showing Locations of 
Adjustments 

procedure is used in the service shop, signals from all 
stations which the customer can receive must be 
available in the service shop. 

1. Mechanically preset the fine-tuning cam as 
shown in figure 6. 

2. Tune in the highest-frequency channel to he 

received, and adjust the tuning core for that channel 
for the best picture; that is, starting with sound in 

the picture, turn the tuning core until the sound in 
the picture just disappears. 

3. Repeat step 2 for each channel received in the 

area, starting with the highest-frequency channel and 
finishing with the lowest channel. 

Tuner Bandpass Alignment 

General 

The handpass alignment consists of aligning the 

tuner at Channel 13 and 6 add then making it track 
properly. 

During the alignment, a fixed bias of 11/2 volts is 
applied to the r-f amplifier tube through the white 
a-g-c lead. 

An FM ( sweep) signal is applied to the antenna-
input circuit through the proper matching jig, and 
an oscilloscope is connected to the junction of R518 
and the tuner red lead. The oscilloscope gain should 
be as high as possible, consistent with "hum" level 
and "bounce" conditions. Hum conditions will cause 
distortion of the time base and response. Bounce 

conditions will cause the response and the time base 
to jump up and down, and are caused by poor line 

regulation. The use of too high an oscilloscope gain 
aggravates these conditions, whereas the use of too 

low a gain necessitates increasing the generator out-
put to a point where the tuner may be overloaded. 
The scope controls should be adjusted so that the 

width of the presentation is double the height. Over-
load may then be checked by changing the generator 

output while observing the shape of the response 
curve. When the generator output is changed, the 
vertical gain of the oscilloscope should be readjusted 

to keep the scope presentation amplitude the same. 
Do not readjust the horizontal gain control. Any 
change in the shape of the curve indicates overload, 

in which case a lower generator output and higher 
oscilloscope gain must be used. 

The signal-generator output circuit must be prop-
erly matched to the antenna input circuit of the 
tuner. The antenna-input matching network shown 
in figure 2, or a Philco antenna matching jig, Part 

No. 45-1637, may be used for this purpose. If a match-
ing jig is not used, the result obtained will be 
extremely unreliable. 

Regeneration or a mismatch in the test setup will 
also cause poor and unreliable results. To check for 
regeneration or mismatch move the hand along the 
generator cable after all equipment is connected, and 
observe the response curve on the oscilloscope screen. 
If the response curve on the oscilloscope changes as 
the hand in moved along the cable, regeneration or 
mismatch is indicated. Another check may also be 
made with the VOLUME control advanced until noise 
can be heard from the speaker. If the level of the 
noise changes as the hand is moved along the gen-
erator cable, regeneration or mismatch is indicated. 
The symptoms which indicate these conditions may 
also he caused by failure to use the proper matching 
jig, as described above. 

Procedure 

CAUTION: When comparing the response 

curves from channel to channel, maintain 
the 2-to-1 width-to-height relationship in the 

oscilloscope presentation., as described above. 

1. Connect the FM (sweep) and AM marker gen-
erators to the 300-ohm antenna input terminals 
through an antenna-input matching jig. 

2. Connect the oscilloscope to the junction of R518 
(15K, 1w) and the tuner red lead. 

3. Apply 11/2 volts of bias to the white tuner a-g-c 
lead. 

4. Disconnect the tuner coupling link at wiring 

panel B-14, terminals 1 and 4, and solder a 68-ohm, 
one-half watt carbon resistor to the open link coming 
from the tuner. See figure 9. Remove the first i-f tube 

from its socket. 

5. Set the CHANNEL SELECTOR and FM 

(sweep) generator to Channel 13 (213 mc.). Adjust 
the generator for sufficient sweep width to show the 
complete response curve. 

6. Establish the channel limits (see figure 7) by 
using the marker ( AM) r-f signal generator to pro-

duce marker pips on the response curve. ( Set the 
marker generator first to 210 mc., and then to 216 
mc.) The response curve should be reasonably flat 
between the limits. 

7. Adjust TC502 and TC504 for a symmetrical 

response, centered about 213 me., and falling within 
the specifications, as shown in figure 7. 

8. Set the CHANNEL SELECTOR and FM 
(sweep) generator to Channel 7 ( 177 me.). Establish 
the channel limits by using the marker signal gen-
erator to produce marker pips on the response curve. 
(Set the marker generator first to 174 mc., and then 
to 180 mc.) The curve should be reasonably flat 
between the limits. 

9. On Channel 7, observe the tilt, and center fre-
quency of the response curve. The curve should be 
centered on the pass hand, and should be symmetri-
cal. If it is not symmetrical and appears unbalanced, 
as in figure 8, adjust C507 and C5I2 ( figure 6) to 

obtain a response curve which is the mirror image 
(tilt in the opposite direction) of the original; for 
example, if Channel 7 response curve appears as in 
figure 8A, adjust C507 and C512 until the curve 

appears as in figure 8B. This adjustment over-
compensates to make allowance for the effect of 
Channel 13 adjustments ( to be made in step 10) 
upon Channel 7 response. 

10. Reset the CHANNEL SELECTOR and gener-

ators to Channel 13, and repeat steps 8 through 10 
as many times as is necessary to obtain the most sym-
metrical and centered response curves on Channels 
13 and 7. Channels 7 through 13 are now correctly 
aligned. 

11. Set the CHANNEL SELECTOR and sweep 
generator to Channel 6 ( 85 me.). 

12. Establish the channel limits, using the marker 
generator to produce marker pips on the response 
curve. ( Set the marker generator first to 82 mc., 

and then to 88 mc.) 
13. Adjust TC503 and TC505 for a symmetrical, 

approximately centered pass band. Set the marker 

generator to 85 mc. Detune TC505 counterclockwise 

until a single peak appears. Adjust TC503 until the 
peak falls on the 85-mc. marker. It may be necessary 
to increase the output of the generator during this 
adjustment. Then adjust TC501 for maximum curve 
height and symmetry of the single peak. The antenna 
circuit is now tuned for Channels 2 through 6. 

14. Readjust TC503 and TC506 for a symmetrical 

TP3 1213 1 

Figure 7. Television Tuner Response Curve, 
Showing Bandpass Limits 

response, centered about 85 mc., and falling within 
the specifications, as shown in figure 7. Channels 2 
through 6 are now correctly aligned. 

VIDEO I-F ALIGNMENT 
Preliminary 

. Before proceeding with the i-f alignment or making 
an alignment check, observe the following prelim-
inary instructions: 

1. Preset the CONTRAST and BRIGHTNESS con-

trols to the maximum counterclockwise position. 
2. Preset the CHANNEL SELECTOR to Chan-

nel 4. 
3. Insert the video i-f alignment jig into J200. 

4. Connect the oscilloscope to the 15,000-ohm re-
sistor from the video i-f alignment jig. Connect the 

ground lead of the oscilloscope to the ground lead 
from the adapter. 

5. With a voltmeter connected across the points 

shown in figure 3, set the potentiometer to furnish 
14 volts of bias. 

6. Connect the AM generator to the mixer test 

point, G500, through a mixer jig, and adjust the 
generator for approximately 30 percent modulation 
at 400 cycles. Adjust the output of the generator 
during the alignment to keep the output at the sec-

ond detector below .6 volt, peak to peak. 
NOTE: If the i-f shield has been removed 
for repairs, it must be replaced before pro-

ceeding with the alignment. 

Procedure 
1. Tune the AM generator to 47.25 mc., and adjust 

C201 for minimum output, as observed on the 
oscilloscope. 

2. Tune the AM generator to 41.25 me., and 
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Figure 8. Television Tuner Response Curve, Showing Tracking Compensation 

adjust C203 for minimum output, as observed on the 
oscilloscope. 

NOTE: In steps 1 and 2, it is necessary to 

keep the generator output sufficiently high 
that a null indication may be observed on 

the oscilloscope; however, avoid overloading 
the receiver by excessive signal. 

3. Tune the AM generator to the frequencies 
indicated below, and adjust the trimmers for maxi-
mum output. 

a. 42.7 mc.—adjust C514 
b. 44.75 mc.—adjust C204 
c. 45.7 mc.—adjust C210 
d. 44.4 mc.—adjust C215 

e. 43.0 mc.—adjust C218 
f. 42.0 mc.—adjust C206 

4. Increase the bias (by means of the potentiom-

eter) until the scope presentation of step f, above, 
is reduced to 50 percent of its previous amplitude, 
and retouch C206 for maximum indication on the 
oscilloscope. 

5. Connect the sweep generator and r-f marker 
generator to the antenna terminals through a match-
ing jig. ( If a separate oscilloscope is used, feed the 
sweep output of the generator to the horizontal input 

terminals of the oscilloscope.) Set the CHANNEL 

SELECTOR to Channel 4, and tune the sweep gen-
erator for output on Channel 4. Tune the r-f marker 
generator for the video carrier frequency of Channel 

4 ( 67.25 mc.), and tune the i-f marker generator 
(connected through jig to mixer grid) to 45.75 mc. 

TP0.1174 

Note that two marker generators are used for this 
procedure. The r-f marker generator is connected to 
the antenna terminals, while the i-f marker generator 
is connected capacitively to the mixer grid test point, 
G500. A jig constructed from a piece of fiber tubing, 

with 3/16-inch inside diameter, and a brass machine 
screw which fits tightly into the tubing, is used to 
connect the generator capacitively to the test point. 

The screw is adjusted so that it clears the test point 
by approximately 1/64 inch. The output cable of the 

marker generator is connected to the head of the 
brass screw in the jig and to the chassis, near the 
mixer tube. Both marker generators should be 
adjusted for the minimum output required to make 

the markers barely visible. Failure to observe this 
precaution, or the use of excessive output from the 

sweep generator, will cause misleading results. After 
the equipment is properly connected, adjust the 
FINE TUNING control for zero-beat of the two 

markers, as observed on the oscilloscope. When zero 
beat is obtained, remove the i-f marker. 

6. If the response curve does not fall within the 
limits, as shown in figure 10, the adjustment of the 
trimmers may be touched up slightly, while observing 
the response curve. Do not retouch the setting of 
C201, C203, or C206. To adjust the curve, first adjust 

C215 and C218, alternately, until maximum improve-

ment has been obtained. C215 affects the tilt of the 

curve, and C218 affects the dip of the curve. After 
C215 and C218 have been adjusted, adjust C514 for 

proper slope at the 42.25-mc, side of the curve, and 
then adjust C204 and C210 for proper level at the 
video carrier frequency (45.75 mc.). 
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Figure 10. Over-all R- F, l-F Response Curve 

CAUTION: Do not turn any of the trimmers 

excessively. To retouch, only turn the trim-
mers slightly. 

SOUND I-F ALIGNMENT 

The sound i-f system may be aligned by the use 

of a station signal or an accurately calibrated signal 
generator, for the signal source. If the station signal 
is used, tune the FINE TUNING control for the best 

picture, regardless of sound. It will be necessary to 
reduce the signal input to the receiver, so that the 
d-c output at the sound detector, as measured with 
the aid of the sound i-f output alignment jig ( between 
point "B" and ground), is kept below 5 volts maxi-
mum, and preferably below 3 volts. To establish this 

level in strong-signal areas, it may he necessary to 
short the antenna terminals and to apply bias to the 
a-g-c circuit. The signal input to the receiver may be 

adjusted by varying the length of the shorting lead. 
The bias may be applied to the a-g-c circuit by means 
of the jig shown in figure 4. The sound i-f output 

alignment jig shown in figure 5 should be used for 
convenient connection of the meter to the sound-
detector output. 

When a signal generator is used, bias should be 
applied to the a-g-c circuit, to avoid any possibility 
of regeneration, using the sound i-f input alignment 

jig ( figure 4).. In addition, the first video i-f tube 
should be removed, to aid in the reduction of circuit 
noises from the i-f system. 
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1. Cfnneet the generator through the 2200-ohm 
resistor, in the sound i-f input alignment jig, to pin 2 
of J200. The generator should be adjusted for unmod-
ulated output at 4.5 mc. 

2. Insert the sound i-f output alignment jig in the 
volume-control socket (J400), and insert the volume-
control plug ( PL400) in the top of the jig. Connect 
the clip lead to the FM test point (G400) ; connect 
a 20,000-ohms-per-volt voltmeter between point "B" 
and the ground lug of the jig, with the negative lead 
of the meter going to point "B". 

3. Adjust TC300, TC400, TC401, and TC402 for 
maximum output, as indicated on the meter. If the 

output exceeds 5 volts, reduce the signal input to 
the receiver. 

4. Shift the positive lead of the meter to point "C" 
on the sound i-f output alignment jig, and adjust 
TC403 for zero crossover. Zero crossover is indicated 
by a zero indication on the meter, under the follow-
ing conditions: when TC403 is turned in one direc-
tion from this zero point, the meter will swing posi-

tive; turning TC403 in the opposite direction will 
cause a negative swing. (To aid in reading a positive 
and negative swing on the meter, set the pointer, by 
means of its zero-adjustment strew, to a convenient 
calibration mark on the scale, before connecting the 
meter to the circuit.) 

5. Replace the first video i-f tube, and then tune 
in a station on the receiver. Turn the FINE TUNING 

control to obtain a slightly fuzzy picture, and retouch 
TC403 for minimum AM (noise), using the speaker 
output as an indieation. 

ADJUSTMENT OF 4.5.-MC. TRAP 
To adjust the 4.5-me trap in the plate circuit of 

the first video amplifier, proceed as follows: 
L Connect the output of the signal generator to 

the lead from pin 2 of the sound i-f alignment jig ( see 
figure 3). Adjust the generator for 4.5 me., 400-cycle 
modulated output. Set the output attenuator for 
maximum output from the generator. 

2. Connect the input of an r-f probe, shown in 
figure 11, to the grid of the picture tube, and connect 
the output leads of the probe to the vertical input 
terminals of the oscilloscope. Adjust the vertical gain 
of the oscilloscope to maximum. 

3. Adjust TC301 for minimum indication on the 
oscilloscope. (The normal setting for TC301 is with 
the screw approximately 5/8 inch out from the 
chassis.) An alternate method for adjustment of 
TC301 may be used if a 4.5-mc, generator is not 
available. To adjust TC301 without the generator, 
proceed as follows: 

1. Tune in a strong station signal. 
2. Turn the FINE TUNING control in a clockwise 

direction until a fine beat pattern appears in the 
picture. 

3. Adjust TC301 until the beat disappears or is at 
a minimum. When correctly adjusted, the screw will 
be out from the chassis approximately 5/8 inch. 

4. If more than one station is available, check the 
setting of TC301 on all stations. 
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Figure 11. R- F Probe for Sound-Trap Adjustment 

OSCILLOSCOPE WAVEFORM PATTERNS 
The waveforms shown below were taken with the 

receiver adjusted for an approximate peak-to-peak 
output of 2 volts at the video detector. The voltages 
given with the waveforms are approximate peak-to-
peak values. The frequencies shown are those of the 

waveforms-not the sweep rate of the oscilloscope. 

"Igib eee'à 

TP1 1200 A 

Figure 12. Video- Detector Output, Pin 2 of J200, 
2 volts, 60 t.p.s. 

The waveforms were taken with an oscilloscope hav-
ing good high-frequency response. With oscilloscopes 
having poor high-frequency response, the sharp peaks 
of the horizontal waveforms will be more rounded 
than those shown, and the peak voltages will differ 
&out those shown. 

Figure 13. Gate- Pulse Plug, Pin 4 
700 volts, 15,750 c.p.s. 

TP2.654 

 t-

1P2- 653 

Figure 14. A- G-C Gate Grid, Pin 1 
17 volts, 60 c. . s. 

IFS 655 

Figure 16. Gated- Leveler Grid, Pin 2 
3 volts, 15,750 c.p.s. 

•4110»,41014masamigassosillomill 

SP? 658 

Figure 18. Noise- Inverter Cathode, Pin 8 
(Wave shape and amplitude vary with noise) 

r 

SP? 660 

Figure 20. Sync- Separator Plate, Pin 1 
20 volts 15,750 c.p.s. 

reememeammomereereem 

TP/ 610 

Figure 22. Phase-Splitter Plate, Pin 1 
50 volts 60 c.• . s. 

1P2-697 

Figure 24. Vertical- Oscillator Plate, Pin 6 
130 volts, 60 c.p.s. 

Figure 15. Gate- Pulse Plug, Pin 3 
10.5 volts, 15,750 c.o.s. 

TP2 657 

Figure 17. Noise- Inverter Plate, Junction of 
R605, C602, and C603, 23 volts, 15,750 c.p.s. 

TP2 659 

Figure 19. Sync- Separator Plate, Pin 1 
20 volts, 60 c. • . s. 

TP2 635 

Figure 21. Phase-Splitter Grid, Pin 2 
16 volts, 60 c.o.s. 

o 

TP2 613 

Figure 23. Vertical- Oscillator Grid, Pin 7 
170 volts 60 c. • . s. 

TP2 644 

Figure 25. Vertical- Output Grid, Pin 5 
40 volts, 60 c.p.s. 
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TP2 645 

Figure 26. Vertical-Output Plate, Plate Cap 
450 volts, 60 c.p.s. 

•••Nommel osoommmmal t 
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TP2 642 

Figure 28. Phase-Splitter Cathode, Pin 3 
9 volts, 15,750 c.p.s. 

TP2-2852 

Figure 30. Horizontal Oscillator, G800 Test Point 
20 volts, 15,750 c. . s. 

\ \ \ 

TP2-648 

Figure 32. Horizontal- Oscillator Grid, Pin 2 
46 volts, 15,750 c. .s. 

TP2-650 

Figure 34. Horizontal-Deflection Yoke, Pin 7 of J800 
5600 volts, 15,750 c.p.s. 

•CAUTION: High-voltage pulses are pres-

ent in the horizontal-output circuit. The 

waveform in figure 34 was taken with the 

alligator clip of the oscilloscope lead clipped 

over the insulation of the lead connected to 

pin 7 of J800. (To prevent puncture of the 

insulation of the lead, file off the teeth of the 

alligator clip, and wrap friction tape around 

, 

.10.1 ‘ 11,8 Lim» 

TP2 641 

Figure 27. Phase-Splitter Plate, Junction of 
R614, R615, and C800, 13 volts, 15,750 c.p.s. 

TP2 652 

Figure 29. Phase Comparer, Pins 1 and 2 
6 volts, 15,750 c.p.s. 

TP2 647 

Figure 31. Horizontal-Oscillator Cathode, Pins 8 
and 3, 14 volts, 16,750 c.p.s. 

TP2 649 

Figure 33. Horizontal-Output Grid, Pin 5 
130 volts, 15,750 C. . s. 

TP2 654 

Figure 35. Gate- Pulse Socket, Pin 4 of J801 
700 volts, 15,750 c.p.s. 

the clip.) Connection to other points in the 

horizontal-output circuit is dangerous, due 

to the high voltages present. The peak-to-

peak voltage shown for figure 34 is the 

actual voltage present; however, the ampli-

tude of the scope presentation depends upon 

the degree of coupling. 

VOLTAGE MEASUREMENTS 

The voltages given here and on the schematic diagrams were taken with a 20,000-

ohms-per-volt voltmeter, at a line voltage of 117 volts, and with no signal input to 

the receiver. Since voltage readings taken in the video i-f stages vary widely with 

different test equipment setups, voltage measurements for these stages are omitted 

front the diagrams. 
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Figure 37. Deflection Chassis D-208, Bottom View, 
Showing Voltages at Socket Pins 
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Figure 46. Deflection Chassis D-207, Schematic Diagram 
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UHF TUNER-ADAPTER UT2OB, PART NO. 43-6701 
UHF Tuner-Adapter UT2OB, Part No. 43-6701, pro-

vides for reception of UHF signals on television 
Channels 14 through 83. UHF Tuner-Adapter UT2OB 

is designed for installation in Philco B line television 

receiver and is installed on BU models. These 

receivers use r-f chassis R-201. 
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Figure 49. UHF Drive-Cord Stringing Arrangement 

TP2 3175 A 

Figure 51. Oscillator and Mixer Board Layouts, 
UHF Tuner 
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Figure 52. Top View and Base View of UHFTuner-Adapter UT20B, Without Board Assemblies 
The Tuner-Adapter consists of a UHF Tuner, a 

VHF-UHF change-over switch, adapter cables and 

plugs, a planetary tuner driving assembly and mount-

ing hardware. 

CIRCUIT DESCRIPTION 

The UHF tuner converts the UHF signals to the 

intermediate frequency of the r-f chassis. 

The incoming UHF signal is coupled through the 

antenna input line, and through two i-f traps, two 

680-1.y.f. condensers, and a 150-ohm transmission line 

to the antenna tank of the tuner. See figures 50 

through 53. The antenna tank is coupled to the mixer 

tank by means of the mutual coupling of L2 and L3 

and the stray capacitance, C5. The desired signal is 

selected by tuning the antenna tank and the mixer 

300-OHM 
ANTENNA 
INPUT 

1P3.874-11 

tank to the correct frequency, and the signal is then 

coupled to the crystal mixer circuit by means of the 

mutual coupling of IA and L5. The local-oscillator 

signal is generated by a 6AF4 tube, V1, and the asso-

ciated circuit. The oscillator circuit is coupled to the 

crystal mixer circuit by a 300-ohm, miniature trans-

mission line and the mutual coupling of L7 to L5 and 

L8 to L6. The r-f signal and the oscillator signal are 

mixed in the crystal mixer circuit to produce a 

45.75-mc, video carrier intermediate-frequency signal. 

This signal is coupled to the VHF tuner through L18, 

a coaxial cable, and J500 on the VHF tuner. In UHF 

operation, the local oscillator of the VHF tuner is 

inoperative, and the r-f amplifier and mixer tubes of 

the VHF tuner operate as i-f amplifiers. 
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MODEL 27BU7300, Ch. D-207, -208,R-207; UT2OB UHF Tuner Adapter 

The two tanks of the UHF tuner, the antenna tank 

and the mixer tank, are used to prevent the i-f and 

oscillator signals from feeding back to the antenna 

and interfering with other receivers. The two tanks 

pass incoming signals readily, but do not pass the i-f 

or oscillator signal. 

CHANGE-OVER SWITCH 

The change-over switch supplied with the Tuner-

Adapter is used to switch from VHF to UHF, and 

vice versa. It is installed on the back of the VHF 

tuner, and is operated by an actuator mounted on the 

VHF tuner shaft. When the Channel Selector of the 

VHF tuner is turned to the UHF position, the change-

over switch makes proper connections for UHF op-

eration. In this position, the switch places a 150,000-

ohm resistor in series with the VHF mixer plate, 

which drops the voltage on the plate of the tube. ( In 

the UHF position, the VHF Channel Selector places 

extra inductances in the VHF r-f and mixer circuits, 

permitting them to operate as i-f amplifiers, and it 

also shunts the VHF oscillator grid circuit with a 

10-ohm resistor, putting the oscillator out of opera-

tion.) The change-over switch also turns off the VHF 

pilot light, turns on the UHF dial pilot lights, and 

connects the antenna to the UHF tuner. 

When the VHF Channel Selector is turned to any 

VHF position, the change-over switch places a 

I50,000-ohm resistor in series with the UHF local 

oscillator plate circuit, which drops the voltage ap-

plied to the plate, and puts the oscillator out of 

operation. The switch also turns on the VHF pilot 

light, turns off the UHF dial pilot lights, and con-

nects the antenna to the VHF tuner. 

PLANETARY DRIVE 

The UHF tuner is tuned by means of a 3-gang 

tuning condenser, which is driven through a specially 

designed planetary drive. See figure 48. The planetary 

drive is so constructed that fine tuning and coarse 

tuning can be accomplished with a single control 

knob. The tuning shaft is coupled to the driving 

shaft through three balls, which form a planetary 

drive that produces slow rotation for fine tuning. 

After rotating 180 degrees with the tuning shaft, a 

pin engages the driving shaft, and the two shafts are 

direct-coupled, for coarse tuning. To reengage the 

planetary drive for fine tuning, it is only necessary 

to reverse the direction of rotation. The dial pointer 

is connected to the tuning gang through a cord drive, 

and indicates the channel number to which the tuner 

is tuned. See figure 49. 
e 

ALIGNMENT AND REPAIRS 

The frequencies at which the Tuner-Adapter oper-

ates are extremely high; therefore, it is necessary 

that the utmost care be taken to safeguard against 

upsetting the delicate adjustments of the tuner. It is 

recommended that the serviceman make only minor 

repairs to the tuner, such as replacement of the tube 

or crystal and the wiring of external leads. The 

Tuner-Adapter should he returned to the factory for 

alignment and major repairs, unless the serviceman 

place with the two 10-32 .nuts provided. 

3. Remove the tuner assembly from the mounting 

board with which it was shipped. Keep the three 
screws for mounting the tuner in the cabinet. 

4. Place the spacers on the mounting studs and 
attach the bracket and socket assembly to the rear 
of the VHF tuner on the r-f chassis. See figure 51, 

5. Place the switch-actuator assembly on the shaft 

extending from the rear of the VHF tuner so that the 

switch actuator stud points away from the tuner. See 
figure 54. 

TP3-480-A 
Figure 54. VHF-UHF Change-Over Switch, Mounting Details 

is properly equipped to perform these jobs. In gen-
eral, a good rule to follow is not to remove the cover 
of the Tuner-Adapter. 

NOTE: Replacing the tube with a new one 

may detune the tuner. If this occurs, a num-
ber of .,tubes %houlll be tried, until the most 

satisfactory substitute for the original is 
found. 

INSTALLATION INSTRUCTIONS FOR 
UHF TUNER-ADAPTER UT2OB 

To install the UHF tuner-adapter, proceed as 
follows: 

1. Remove the cabinet hack and r-f chassis from 
the cabinet; then remove the nameplate on the con-

trol panel by pushing it out from inside the cabinet. 

2. Insert the dial scale and bezel assembly into the 
hole provided in the cabinet. Fasten the assembly in 

6. Place the switch assembly on the two mounting 
studs, and fasten it in place with the flat washers, 
lock washers, and nuts provided. See figure 54. 

7. Put the VHF Channel Selector in the Channel 2 
position. Rotate the switch actuator clockwise on the 
tuner shaft until the actuator touches the fiber cam 
on the change-over switch, and fasten the switch 
actuator in this position. Rotate the VHF Channel 

Selector to the UHF position. Check the switch oper-
ation, to make sure that the switch is thrown prop-
erly. Rotate the VHF Channel Selector to Channel 13 
position, and check the switch operation, to make 

sure that the switch is not thrown in this position. 
Lubricate the switch-actuator stud and switch cam 
with cup grease. 

8. Remove the pilot lamp from the r-f chassis 
pilot-light socket. Remove and discard the pilot-light 
socket and cable assembly from the r-f chassis. Insert 

the plug from the change-over switch into the socket 

SCREW 
PILOT SOCKET p ,  

LIGHTLIGHT 

SHIELD 

VHF TUNER 
MOUNTING BRACKET 

TP3-755-A 
Figure 55. Pilot- Light Socket, Mounting Details 
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on the r-f chassis from which the pilot-light cable 

was removed. Mount the new pilot- light socket from 
the change-over switch as shown in figure 55. Insert 

the pilot light in the socket, and install the shield 

provided over it. 

9. Remove the antenna lead from the VHF tuner, 
and solder the short lead from the UHF-VHF change-

over switch to the VHF tuner terminals from which 
the antenna lead was removed. Slide the folded fiber 
lead holder over the tapered-line coil assembly on the 
VHF tuner, and dress the twin-wire antenna leads 
through the holder. See figure 56. The fiber holder 
will prevent the twin-wire leads from touching the 

tubes on the r-f chassis. 

10. Place the UHF tuner in the cabinet between 
the r-f and deflection chassis, and fasten the UHF 
tuner to the chassis shelf with the three screws re-
moved in step 3. It is important that these screws be 

tightened securely, so as to hold the UHF tuner in 

place on the chassis shelf. 

11. Fasten one end of the ground lead to the r-f 
chassis with the drive screw. See figure 57. Install 

the chassis in the cabinet, and fasten the other end 
of the ground lead to the UHF tuner with the 

8-32 x 1/4 inch hex-head machine screw. Fasten the 
r-f chassis with the original mounting bolts. Place the 
original knobs on their shafts, and the knob provided 

on the UHF tuning shaft. 

12. Insert the plug from the UHF tuner into the 
socket on the bracket installed in step 4. 

13. Insert the coaxial cable into the jack on the 
VHF tuner. See figure 57. 

14. Replace the fiber antenna-lead holder with the 
new holder provided. Fasten the new holder with the 

nails provided, and then pass the twin-wire leads 
through the holes as shown in figure 58. Pull the leads 

through the holder until they are tight, making 

certain that the leads do not contact the tubes or the 
chassis. Wrap tape around the yellow-marked twin-
wire leads with the spade lug ends, to prevent the 

leads from passing back through the fiber holder. 

15. Fasten the antenna terminal board provided 
as shown in figures 59 through 63. Replace the cab-
inet back and make the connections illustrated for 
the type of antenna installation being used. 

16. Paste the label provided over the outside-

antenna instructions on the cabinet back. 

TP3-757.0 

Figure 57. UHF Tuner-Adapter and R-F Chassis, with Lead Dress Details 
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REPLACEMENT PARTS LIST 

IMPORTANT 

General replacenfent items commonly stocked by the serviceman are omitted 
from this parts list. All condensers are molded-bakelite Philco condensers, with 
a 600-volt rating, and all resistors are % watt, ±- 10°:0, unless otherwise indicated. 
Parts are listed according to chassis type, and should be ordered in this way 
rather than by model number. A list of miscellaneous parts is given at the end 
of the parts list for each chassis type. All parts are symbolized in the schematic 
diagram and base layout, for identification purposes. 

DEFLECTION CHASSIS D-207 

SECTION 1-POWER SUPPLY 

Ref e  
Symbol Description 

Service 
Part No. 

C100 and 
C101 

Condensers, filter, electrolytic, 
120 i.d., 150v.    30-2568-61  30-2568-61 

C102 

C103 

Condenser, filter, electrolytic, 

10 pf, 25v,   
Condenser, filter, electrolytic, 

100 µI, 300v.   

45.3035-6 

30-2584-7 

C107 and Condensers, high-voltage rec. 

C108 tifier, 500 µAL, 20,000 volts 30-1229-6 

CR100 and Rectifier, selenium, 450 ma. 34-8003-8 

CR101 
F100 Fuse, line, 1.6 amperes  AD2248-I9 

F101 Fuse, filament  Piece  of # 26 
wire 
Piece of # 26 
wire 

J100 Socket, a-c line   27-6240-3 

J101 Socket, chassis connecting   27-6274-1 

L100 Choke, filter   32-8600-1 

PL100 Plug, a-c line   Part of a-c line 
cord ass'y. ( See 
Misc. "A") 

PL101 Plug and cable ass'y. chassis 
connecting   (See Misc. "B") 

MOO Resistor, current limiting, 5 
ohms, 20 watts    33-3448-18  33-3448-18 

R101 Resistor, filter, 47,000 ohms, 1 
watt   66-3474340 

R102 Resistor, filament dropping 

(piece of # 24 wire)   41-4149-2 
R105, R106, 
and 11107 

Resistor, high-voltage rectifier, 
1.5 megohms   33-1352-2 

S100 Switch, off-on   Part of VOL-
UME control 

T100 Transformer, filament   32-8597 

SECTION 7 VERTICAL SWEEP 
Ref  
Symbol Description 

Service 
Part No. 

C702 Condenser, filter, 10 pi, 450v. Part of C103 
C7U7 Condenser, screen filter, 20 µf., 

200v.   Part of C103 
L700 and Coils, vertical deflection   Part of deflec-
L701 tion yoke ass'y. 

(See Misc. "A") 
R701 Potentiometer, VERT. HOLD 

control, 250,000 ohms.   Part of 11810 
R704 Potentiometer, HEIGHT con-

trol, 2.5 megohms   33-5565-32 
R708 Potentiometer, VERT. LIN. 

control, 2.5 megohms 33-5565-32 
R710 Resistor, screen divider, 22,000 

ohms, 2 watts   66.3225340 
R711 Resistor, screen divider, 18,000 

ohms, 2 watts   66-3185340 
T700 Transformer, vertical oscillator 32.8431-9 
T701 Transformer, vertical output 32.8637 

SECTION 8-HORIZONTAL SWEEP 
C805 
C806 

C807 

C808 

C811 

C813 

C815 

C816 

J800 
J801 
L800 
L801 

L802 and 
L803 

L804 

L805 
PL800 

PL801 

11810 

11811 

R815 

R8I7 

R8I8 

R824 

T800 

Condenser, by-pass, 82 ged. 
Condenser, ringing, .0022 µf , 

10%   
Condenser, d-c blocking, 390 

Condenser, charging, 270 µµf. 

Condenser, decoupling, .47 id, 

600v.   

Condenser, anti-ringing, 100 

µµf, 4000v.   
Condenser, electrolytic, 20 af , 

300v.   
Condenser, yoke blocking, .47 

pf, 100v.   
Socket, deflection   
Socket, gate pulse   
Coil, stabilizing, 30-80 mh. 
Coil, r-f choke, horizontal-out-

pin plate   
Coils, horizontal deflection 

Coil, r-f choke, damper 
cathode   

Coil, r-f choke, damper plate 

Plug, deflection   

Plug, gate pulse   

Potentiometer, HORIZ. HOLD 

control, 50,000 ohms   

Potentiometer, HORIZ. OSC. 

FREQ, 250,000 ohms 

Potentiometer, WIDTH con-

trol, 10,000 ohms, 2 watts 

Resistor, feedback, 47,000 

ohms, 1 watt   
Resistor, voltage divider, 5000 
ohms, 7 watts   

Potentiometer, HORIZ. CEN-
TERING control, 200 ohms, 
2 watts   

Transformer, horizontal out-
put 

60-00825437 

60-20225434 

60-10395437 

60-10275417 

30-4671-68 

30-1246-2 

Part of C103 

30-4651-16 
27-6274-7 

27.6273 
32-4557 

Part of T800 
Part of deflec-
tion yoke ass'y. 

(See Misc. "A") 

Part of T800 

32-4112-24 
Part of cable 
ass'y. ( See 
Misc. "A") 
Part of cable 
ass'y. ( See 
Misc. "B") 

33-5563-57 

33-5565-17 

33-5546-18 

66-3474340 

33-1335-95 

33.5546-50 

32-8598 

DEFLECTION CHASSIS D-208 

SECTION 1-POWER SUPPLY 

IC100 and Condensers, filler, electro- I 

I C101 lytie, 120 eif, 150v. 30-2568-61 

Ref  
Symbol Description 

Service 
Port No. 

C102 Condenser, filler, electrolytic, 

10 pf., 25v. 15-3035-6 

C103 Condenser, filter, electrolytic, 
100 µf., 300v. 30-2581-7 

C101 and Condensers, high-voltage recti-

C105 fier, 500 µµ 1, 20,000 volts 30-1229.6 

CR100 and Rectifier, selenium, 150 ma. 31-8003-8 

CR101 

F100 Fuse, line, 1.6 amperes AD2218-19 

F101 Fuse, filament #26 si ire 

3100 Socket, a-c line 27-6210-3 

J101 Socket, chassis connecting 27-6271-1 

L100 Choke, filter 32-86(10-1 

PL100 Plug, a-c line l'art of a-c line 

cord ass'y. i See 

Misc. "A") 

P1.101 Plug and cable ass'y. chassis 

connecting ( See Misc. "B") 

11100 Resistor, current limiting, 5 

ohms, 20 watts 33-3148-18 

11101 Resistor, filter, 47,000 ohms, 1 

watt   66-3171310 

R102, R103, 

and 11104 

Resistors, high-voltage recti-

fier, 1.5 megohms  33-1352-2  33-1352-2 

S100 Switch, off-on    l'art  of VOL-l'art of VOL-

UME control 

T100 Transformer, filament 32-8635 

SECTION 7-VERTICAL SWEEP 
C702 
C707 

L700 and 
1.701 

R701 

R7111 

R7118 

R710 

11711 

T7110 

T701 

Condenser, filter, 10 µI, 450v. 
Condenser, screen filter, 20 µL, 

2110v.   

Coils, vertical deflection 

Potentiometer, VERT. HOLD 
control, 250,000 ohms 

Potentiometer, HEIGHT con-
trol, 2.5 megohms   

Potentiometer, VERT. LIN  

control, 2.5 megohms   
Resistor, screen divider, 22,000 

ohms, 2 watts   
Resistor, screen divider, 18,000 
ohms, 2 watts   

Transformer, vertical oscillator 
Transformer, vertical output 

l'art of C103 

l'art of C103 
l'art of deflec-
tion yoke ass'y. 

(See Misc. "A") 

Part of 11810 

33-5565-32 

33-5565-31 

66-3225340 

66-3185340 
32-8431-9 
32-8637 

SECTION 8-HORIZONTAL SWEEP 
C805 Condenser, by-pass, 82 µµf. 60-00825 (37 

(:806 Condenser, ringing, .0022 if 

±10% 60-20225434 

C807 Condenser, d-c blocking, 390 

gµf.     60-10395437 
C808 Condenser, charging, 279 /ad  60-10275(17 

C811 Condenser, yoke blocking, .47 

pf., 100v.     30-4651-16 

C813 Condenser, anti-ringing, 82 

µµf, 4000v.   30-1246-1 

C815 Condenser, by-pass, 20 pl., 

300v.   Part of C103 

C816 Condenser, horizontal yoke, 

68 apf.   30-1246.5 

1800 Socket, deflection   27-6274-7 

3801 Socket, gate pulse   27-6273 
L800 Coil, stabilizing, 30-80 mh. 32-4557 

L801 Coil, r-f choke, horizontal-out-
put plate   Part of T800 

Reference 
Symbol Description 

Service 
Port No. 

1.802 and 

1.803 

L804 

1.805 
P1.800 

PL801 

R810 

R811 

11815 

R817 

R818 

T800 

Coils, horizontal deflection 

Coil, r-f choke, damper 
cathode 

Coil, r-I choke, damper plate 
Plug, deflection   

Plug, gate pulse   

Potentiometer, HORIZ. HOLD 
control, 50,000 ohms. 

Potentiometer, HORIZ. HOLD 
CENTERING, 250,1)00 ohms 

Potentiometer, WIDTH con-
trol, 10,000 ohms, 2 watts 

Resistor, feedback, 47,000 

ohms, 1 watt   

Resistor, voltage divider, 5000 

ohms, 7 watts   

Transformer, horizontal out-

put 

Part of deflec-
tion yoke ( See 
Misc. "A") 

Part of T800 
32-4112-21 
Part of cable 
ass'y. ( See 
Misc. "A") 
Part of cable 
ass'y. ( See 
Misc. "B") 

33-5563.57 

33-5565-17 

33-5546-18 

66-3474340 

33-1335-95 

32-8634 

C405 

C409 

C412 

C413 

C416 

C418 

3400 

L405 

PL401 

R406 

11412 

R418 

R418A 

R418B 

R419 

T400 

Z400 

Z401 
C220 
C221 
C223 
C224 
C224A 
C224B 
C224C 

C226 

CD200 

R-F CHASSIS R-207 
SECTION 4-AUDIO 

Condenser, by-pass, 56 me 

Condenser, detector, balanc-

ing, 330 µµf.   

Condenser, r-f by-pass, 330 

met f. 
Condenser, filter, 2 µf.   

Condenser, plate by-pass, .0033 

pf., 1000v.   

Condenser, filter, 60 pf.   

Socket, VOLUME control 

Coil, filament choke   

Plug, speaker 

Resistor, voltage divider, 

27,000 ohms, 1 watt   

Resistor, cathode bias, 180 

ohms, 2 watts   

Potentiometer, dual   

Potentiometer, TONE control, 

5 megohms   

Potentiometer, VOLUME con-

trol, 2 megohms 

Resistor, B4 dropping, 400 

ohms, 2.6 watts   

Transformer, audio output 

Transformer, 1st sound i-f   

Transformer, FM detector   
Condenser, by-pass, 680 µµf. 
Condenser, by-pass, 680 µµf. 
Condenser, a.g-c filter, 2 µf. 

Condenser, electrolytic 
Condenser, filter, 40 eif.   
Condenser, filter, 10 a. 
Condenser, filter, 10 µf. 

Condenser, cathode by-pass, 
18 pp f.   

Crystal, video detector   

30-1251-2 

62.133001001 

62-133001001 

45-3035 

30-4650-89 

Part of C224 

27-6273* 

32-4112-15 

27-4785-22 

66-3124346 

66-1185340 

33-5563-56 

Part of R418 

Part of R418 

Part of R224 

32-8579 

32-4497A 

32-4450-6A 
62-168001001 

62.168001001 
45.3035 
30.2581.24 

Part of C224 
Part of C224 
Part of C224 

62.018400021 
34-8022 
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CHASSIS D-207, -208, R-207 

SECTION 2—VIDEO I.F. Reference 
Symbol Description 

Service 
Port No. 

Reference 
Symbol Description 

Service 
Part No. Reference 

Symbol Description 
Service  
Dart No. 

Reference Service 
L213 Symbol Description Part No. 
L214 
L215 

Coil, series peaking, 10 µh. 

Coil, series peaking 3 µh.   

32-4422-27 

32-4480-17 

(. 321 

C525 

Condenser, nu ,. e r-g rid block- 
ing, 39 µµf. 

Condenser, by-pass, 150 µid. 
 62-039409011  

62-115001011 

62-039409011 

62-115001011 

C 10 Condenser, oscillator tank, 2.5 

µµf.   

Part of Tank 
ass'y, ose. C200 Condenser, 47.25-me. trap, 5 

f   PP • 30-1224-28 L216 Coil, shunt peaking, 180 µh. 32-4480-9 C528 Condenser, fi ne tuning   76-6935-1 CI 1 Condenser, by-pass   Part of Tank 

C201 Condenser, 47.25-me. trap, 1 to L217 Coil, filament choke   32-4112-15 J500 Connector, 40-mc. input   57-0590-2 
ass'y„ ose. 

5 ged.   31-6520-9 R208 Resistor, voltage dropping, L501, L502, Coils, tapered-line assembly.. 32-4432-3 
C12 Condenser, grid by-pass, 500  

C202 Condenser, 41.25-me. trap, 5 5600 ohms, 1 watt   66.2564340 L503, and 
µµf.   30-1245-3 

et/J.   
30-1224-28 11224 Resistor, B + dropping, 2000 L504 C13 Condenser, temperature com-

1.0 30-1224-107 
(:203 Condenser, 4125-me. trap, 1 to 

5 mid.   31-6520-9 T200 
T201 

ohms, 7 watts   

er, veo Transformer,  i-f input 
Transformer, 1st video i-f   

33-3446-8 

32-4599-2 
32-4598-5 

L505 

L506 to 
L512 in- 

Coil, r-f trap 141.75 me.) 
Coils, grid tuning s, r- tun  Part  of WS500E 

32-4552-1 

 Part  of WS500E 
C14 

pensating, µµf.   
Condenser, filament by-pass, 

500 µµf.   30-1245-3 

( 201 Condenser, trimmer, 1 to 5 T202 Transformer, 2nd video i-f 32-4598-3 elusive 
C15 Condenser, plate by-pass, 500 30-1245-3 

gg1-  31-6520-9  31-6520-9 T203 Transformer, 3rd video i-f   32-4548-26 L513 Coil, 40-mc. channel   312-5146-16 gg1.   

C205 Condenser, cl-c blocking, 100 T204 Transformer, 4th video i-f   32-4548-27 L514 Coil, 40.mc. channel  312-5146-19  312-5146-19 CI6 and Condenser, 45.75-mc. i-f trap Part of Panel, 

gg1.   30-1224-116 L515 Coil, r-f amplifier neutralizing 32-4548-13 
C17 filter 

C206 Condenser, trimmer, 1 to 5 SECTION 3 VIDEO L516 Coil, r-f coupling 312-5146-20 CDI Crystal detector, mixer circuit 34-8026 

C300 Condenser, audio take-off, 22 11 and 12 Lamp, pilot, UHF   31-2068 

C207 
god.   

Condenser, screen by-pass, 

31.6520-9 

C301 
gid.   

Condenser, by-pass, 18' µO. 
30-1221-6 
62-018400021 

L517 to 
L524 in. 

Coil, r-f plate tuning  Part  of WS500C Part of WS500C 
Li Inductor, r-f, II.   Part of C3A 

Stator 
1500 µµf.   62-215001011 C303 Condenser, by-pass, 68 µO. 62-068409011 

elusive 
L2 Inductor, r-f, r.h. Part of C31( 

C208 Condenser, cathode by-pass, C304 Condenser, by-pass, 33 µµf. 62-033009001 
L525 to Coil, mixer grid   Part of WS500B 

Stator 
680 µµf.   62-168001001 

( 309 Condenser, screen by-pass, 220 
L532 in-

L3 Inductor, r-f, 1.h.   Part of C3C 
C209 Condenser, a-g-c by-pass, 680 µµf.   60-10225417 

elusive 
Stator 

Pd.   62-168001001 1,300 Coil, audio take-off   324463-9 
L533 
L534 

Coil, mixer neutralizing   
Coil, mixer plate  312-5116-8  

324551-1 

 312-5116-8  LI Inductor, r-f, r.h.   Part of C3D 

C210 Condenser, trimmer, 1 to 5 1,301 Coil, video amplifier grid, 
L535 Coil, i-f primary   312-5151-6 

Stator 

C211 

f   gg • 
Condenser, screen by-pass, 680 

31-6520-9 peaking, 150 µh. 324480-18 
L537 to 
L543 in- 

Coil, oscillator tuning   Part of WS500A L5 Inductor, crystal mixer   Part of Board 
ass'y., mixer 

C212 

»4   
Condenser, a-g-c by-pass, 680 

62-168001001 
C604 

SECTION 6—SYNC 

1 Condenser, by-pass, 470 µed. I 30-1225-18 I 
elusive 

L544 and Coils, r-f choke    32-4550-1  32-4550-1 

L6 tal mixer   Inductor, crystal Part of Board  
ass'y„ mixer 

ggf•   62-168001001 L545 L7 Inductor, oscillator coupling Part of Board 
ass'y, mixer SECTION 5—TV TUNER, 

C215 Condenser, trimmer, 1 to 5 

f   PP • 31-6520-9 
C500 

PART NO. 76-7600-3 
Condenser, FM trap, 20 µed. 62-020309011 

R5I8 

WS500A(F) 

Resistor, B+ dropping, 15,000 
ohms, 1 watt   

Switch wafer, oscillator   
66-3154340 
76.7604 

L8 Inductor, oscillator coupling Part of Board 
ass'y., mixer  

C218 Condenser, trimmer, 1 to 5 

f   IA» • 31-6520-9 
C501 and 
C502 

Condenser, antenna isolating, 
470 µµf.   30-1225-18 

and 
WS500A ( R) 

L9 Inductor, oscillator coupling Part of Board 
ass'y., ose.  

C219 Condenser, detector by-pass, C503 Condenser, i-f trap, 22 µµf. Part of L505 WS400B(F) Switch wafer, m ixer grid   76-7606 LIO Inductor, oscillator coupling Part of Board  

10 getf.   62-010409001 C504 Condenser, r-f coupling, 39 and ass'y, ose. 

1200 Lamp, pilot   34.2068 µµf.   62-039409011 WS400B(R) L11 Inductor, oscillator   Part of Tank  

J200 Socket, video test   :7-6273 C505 Condenser, neutralizing, 220 WS500C(F) Sw itch wafer, r-f plate   76-7608 ass'y., ose. 

J201 Socket, pilot light   27-6273 µµf,   62-122001001 and L12 Inductor, oscillator   Part of Tank 

L200 and Coils, tuner coupling   Part of T200 C506 Condenser, a-g-c decoupling, WS500C(R) ass'y, ose. 

L201 1000 µµf.   30-1245-1 WS500D(F) Switch wafer, r-f grid 76-7612 L13 Choke, r-f, heater decoupling 32-4556-3 

L202 Coil, 47.25-me. trap   32-4597-2 C507 Condenser, r-f trimmer, 0.5 to and L14 Choke, r-f, cathode decoupling 32-4556-4 

L203 Coil, 41.25-me. trap   32-4112-31 3.0 µµf.   31-6520-3 WS500D(R: L15 Choke, r-f, plate decoupling 32-4556-2 

L204 Coil, 1st video i-f grid   324597-3 C508 Condenser, r-f by-pass, 680 WS500E(F) Switch wafer, r-f grid 76-7610 L16 and Coils, 45.75-me. i-f trap   Part of Panel, 

L205 and Coils, coupling   Part of T201 µµf.   62.168001001 and L17 filter 

L206 C509 Condenser, grid by-pass, .01 µf. 30-1238-2 WS500E(R L18 Coil, i-f output   324558 

L207 and Coils, coupling   Part of T202 C510 Condenser, coupling, .59 µµf. 311-.5050-3 RI Resistor, damping, 1000 ohms 66-2108340 

UHF TUNER-ADAPTER UT20B, L208 C511 Condenser, neutralizing, 220 R2 Resistor, damping, 220 ohms 66-1228340 

L209 Coil, filament choke   324112-15 »ed.   62-122001001 R3 Resistor, grid leak, 6800 ohms 66-2688340 

L210 and Coils, coupling   Part of T203 C512 Condenser, mixer-grid trim- PART NO. 43-6701 R4 Resistor, filament decoupling, 

L211 
L212 and Coils, coupling   Part of T204 C513 

mer, 0.5 to 3.0 Ad.   
Condenser, by-pass, 7.5 µµf. 

314520-3 

30-1224-13 
C 1 and C2 Condenser, antenna coupling, 

680 µµf.   
l'art of Panel, 
filter 115 

220 ohms.   

Resistor, plate decoupling, 10- 

Part of L13 

L302 Coil, 4.5-mc. trap   324463-2 C514 Condenser, trimmer, 1 to 5 C3 Condenser, tuning: 000 ohms   Part of LIS 

L305 Coil, shunt peaking, 60-230 gid.   31-6520-11 Shaft and rotor asey.   76-7481-4 
R6 Resistor, balancing, 470 ohms 66-1478340 

µh.   32-4467-20 C515 Condenser, i-f link coupling, C3A Stator, r-f, 1.h.   56-9595 R7 Resistor, balancing, 10 ohms 66-0108340 

L306 Coil, picture-tube grid peak- 680 ad.   62-168001001 C3B Stator, r-f, r.h.    56-9595-1  56-9595-1 R8 and R9 Resistor, B + dropping, 150,- 

L307 

ing, 40 ph.   

Coil, shunt peaking, 60-230 

ph.   

32-4480-1 

32-4467-20 

C516 

C517 

C518 

Condenser, by-pass, 680 µµf. 

Condenser, filament 
decoupling, 220 µid. 

Condenser, filament by-pass, 
 62-122001001  

62-168001001 

 62-122001001  

C3C 
C3D 

C3E 
C3F 

Stator, r-f, 1.h.   
Stator, r-f, r.h.   

Stator ass'y., oscillator   

Stator ass'y., oscillator   

56-9595 
56-9595-1 

76-7479 

76-7479 

RIO 

RI I 

000 ohms   

Resistor, pilot-light dropping, 
10 ohms 

Resistor, pilot-light dropping, 

 66-0108340  

66-4158340 

 66-0108340  

R308 Potentiometer, CONTRAST 1000 µµf.   30-1245-1 C4 Condenser, padder ass'y„ r-f 76-7472 
3.9 ohms   66-9138340 

control, 2500 ohms   33-5563-51 C519 Condenser, filament C5 Condenser    Stray  Stray R12 Resistor, B + dropping, 10,000 

R3Il Resistor, plate load, 2500 decoupling, 220 ad .   62-122001001 capacitance 
ohms, 10 watts   33-1336-58 

ohms, 7 watts   33-1335-93 C520 Condenser, by-pass, 1000 p4 30-1245-1 C6 Condenser, padder ass'y, r-f 76-7472 
R13 and Resistor, antenna coupling, 

R313 Potentiometer, BRIGHTNESS C521 Condenser, oscillator injection 30-1221-7 C7 Condenser, crystal, mixer tank, Part of Board 
R 11 470,000 ohms   66-4478340 

control, 100,000 ohms. Part of R308 522 Condenser, oscillator plate, 12 30 jagf.   ass mixer 
Board ass'y., mixer   76.7475-4 

76-7480 
R316 Resistor, grounding 470,000 

ohms, 1 watt   66-4474310 
523 

ggf•   

Condenser, grid blocking, 5 

mY1.  30-1221-5  

62-012300001 

 30-1221-5  

C8 

C9 

Condenser, temperature com- 

pensating, .4 µed.   
Condenser, oscillator trimm er 

30-1224-109 
31-6525 

Board ass'y, oscillator   
Panel, filter, i-f trap   
Tank ass'y, oscillator   

76-8078 
76-7627  
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THE TV-300 AND TV-301 DIFFERENCE 

The TV-301 is similar to the TV-300, the difference being in the picture 
tube used and the shorting out of one resistor in the TV-300 to make the 
TV-301 chassis. 

The TV-300 chassis uses a 21XP4A picture tube which is an electrostatic 
focus tube. When this tube is used the 27 ohm resistor in the high voltage 
transformer is necessary for proper electrical centering of the picture. 

The TV-301 chassis uses a 21WP4A picture tube which is an electromag-
netic focus picture tube. When this picture tube is used the 27 ohm resistor 
is shorted out and the chassis is called the 301. 

This is the only difference between these two chassis. 

TUBE COMPLEMENT — TV-300 CHASSIS 

Reference 
Symbol Tube Type Focilea 
 6BQ7A  R.F. amplifier 
 6X8  Oscillator mixer 

Si  5U4G   Low Voltage rectifier 
S2  6AX4G  Horizontal damper 
S3  12BH7  Vertical oscillator 
S4  12AU7A Horizontal oscillator 
S5  6BQ6GT or 

GTA ...... ......... ..... .. Horizontal output 
6036  1st V.I.F. 
6CB6  2nd V.LF. 

S8  6CB6  3rd V.I.F. 
6AU6  Sound I.F. 
6T8    Ratio detector - 1st audio 
6W6GT Audio output 
12AZ7    Sync sep - phase comp. 
12BY7   Video output 

High voltage rectifier 

S6   
S7   

S9   
S10 
Sil 
S12 
S13 
S14 1B3GT  
 21XP4 
 21XP4A  Picture tube 
 21WP4A  Picture tube 
 21YP4A  Picture tube 

SPECIFICATIONS — TV-300 CHASSIS 

VHF TUNER Twelve channel, 13 position incremental tuner, 
covering VHF television channels 2 through 13; 
fine tuning of local oscillator. 

UHF TUNING . .... Continuous tuning, covering UHF channels 14 
through 83; fine and coarse tuning. 

INTERMEDIATE FREQUENCIES 
VIDEO CARRIER 45.75 Mc. 
SOUND CARRIER  4.5 Mc. 

TRANSMISSION LINE. 300 ohm, twin wire lead 
OPERATING VOLTAGE 110 to 120 volts, 60 cycles, AC 
POWER CONSUMPTION Without UHF — 170 watts 

With UHF — 175 watts 

CIRCUIT DESCRIPTION — TV-300 

The TV-300 receiver contains a 13 position incremental type 
VHF tuner, covering VHF channels 2 through 13 with a UHF 
position. Power and filament voltage for the UHF tuner-
adapter are supplied through a switch built into the rear of 
the VHF tuner. The output of the VHF tuner is a 40 Mc., 
IF signal which is inductively coupled to three stagger tuned 
IF stages. A 1N64 crystal serves as the diode detector for the 
output of the IF stages. 
The output of the video detector, a negative phase, composite-

video detected signal, is fed through a single video amplifier 
to the cathode ray tube. Since a single output amplifier is em-
ployed a positive going signal is being applied to the picture 
tube and therefore, is fed to the picture tube cathode. 

AGC voltage is developed in the output stages of the video 
detector and through the bias on the grid of the sync separator. 
A delay voltage applied to the tuner AGC is effectively clamped 
by the diode portion of the 6T8 first audio amplifier stage, to 
prevent the RF grid being driven too far positive under weak 
signal conditions. 
The 4.5 Mc., intercarrier IF sound is taken from the output 

circuit of the crystal video detector. The 4.5 Mc., sound signal 
is the resulting difference signal from the beat between the 
video carrier, 45.75 Mc., and the 41.25 Mc., sound carrier when 
they are mixed in the video detector. In order for the 4.5 Mc., 
resultant signal to contain the FM sound with only a negligible 
amount of video modulation, the sound carrier must be con-

siderably lower than the video. The proper ratio of the two 
signals is established during alignment of the receiver. 
The intercarrier sound IF signal is fed through a sound IF 

amplifier stage to the ratio detector. A 6AU6 tube is employed 
in the sound IF stage. The ratio detector employs the duo-diode 
section of a 6T8 tube and the detected signal is fed to the triode 
section of the same tube as the first audio amplifier. A 6W6GT 
tube serves as the audio output stage which drives the speaker. 
B plus voltage, approximately 260 volts, is fed to the screen 
grid and plate circuits of the 6W6GT, while a second B plus 
voltage through a resistor divider network is applied to the 
grid. The cathode of this tube is connected through the cathode 
resistor and through decoupling circuits to the plates and screen 
grids of all of the IF stages and to the screen grids of the video 
output tube and the horizontal output tube. Thus, the 6W6GT 
tube is effectively in series with the tubes mentioned and the 
necessary B plus voltage for these tubes develops due to the 
current flow through the 6W6GT cathode circuit. The 6W6GT 
tube since it is in series with the IF tubes, and screen grids of 
the video output and horizontal output stages, from B plus to 
ground, forms a large voltage divider network across the power 
supply, and acts as a voltage regulator for these stages. The 
voltage drop across the 6W6GT remains approximately 120 
volts. 
A portion of the composite video signal is taken from the 

video output circuits to the grid of the sync separator, one half 
of a 12AZ7 duo-triode tube. The bias of this tube is such that 
negative going composite sync pulses appear at the plate. The 
vertical integrator circuit feeds the vertical sync pulses to the 
vertical blocking oscillator, a 12BH7 tube. 
The vertical blocking oscillator requires a positive pulse for 

triggering purposes and the incoming sync pulse is negative. 
consequently, the incoming pulse is fed into the cathode lead 
tap of the oscillator transformer. The action of the transformer 
circuit causes a large positive overshoot to occur on the sync 
pulse at the cathode and grid. The grid pulse being larger than 
that at the cathode, will cause this positive overshoot to trigger 
the oscillator. 

TELEVISION 

General 

The alignment procedure follows the general pattern of first 
checking the tuner response with an FM sweep generator and 
oscilloscope, comparing the response curve with that given in 
the manual, and aligning the tuner if necessary. After it is es-
tablished that the tuner is in correct alignment, the video I-F 
channel is aligned by tuning each coil to its assigned pole fre-
quency, using an AM signal, and then feeding in a sweep signal 
at the antenna terminals and retouching the I-F adjustments to 
obtain the desired pass band. Finally, the sound channel is 
aligned, using an AM signal, by tuning the sound take-off coil 
and the I-F and ratio-detector transformers. 
The over-all response curve (r-f, i-f) of the circuits from the 

antenna terminals to the video detector, after the I-F stages have 
been aligned, should appear essentially the same, regardless of 
the channel under test. If not, the tuner should be aligned. 
The video-carrier intermediate frequency is 45.75 mc., and 

the sound intermediate (intercarrier) frequency is 4.5 mc. 
Alignment of these circuits requires careful workmanship and 
good equipment. The following precautions must be observed: 

1. There must be a good bond between the receiver chassis 
and the test equipment. This is most easily obtained by having 

The second half of the 12BH7 duo-triode is used as the ver-
tical output amplifier and the vertical signal is fed to the de-
flection coils through the vertical output transformer. A re-
trace suppression circuit from the vertical output transformer 
to the grid of the picture tube effectively removes vertical 
retrace lines. 
From the plate of the sync separator the horizontal pulses are 

fed to the cathode circuit of the phase comparer, one-half of 
a 12AZ7 tube. At the same time, a pulse is taken from a 
winding on the horizontal output transformer, and fed to the 
phase comparer plate through a shaping network. The grid of 
the phase comparer is grounded and the circuits of this stage 
are such that if the incoming signal and the signal taken from 
the horizontal output transformer are not in phase a difference 
voltage results in the plate circuit which is fed to the grid of 
the horizontal oscillator and controls its frequency. 
The horizontal oscillator is a conventional multivibrator type 

employing a duo-triode 12AU7A tube. The horizontal hold 
control is placed in the grid circuit of the second triode section 
of the multivibrator and provides the means of manually ad-
justing the frequency of the oscillator so that its frequency is 
within the control range of the phase comparer. 
A 6BQ6GT tube is employed as the horizontal output tube. 

Horizontal width is adjustable by means of a variable resistor 
in the screen grid circuit. The horizontal output transformer 
contains a 27 ohm resistor inserted in the center windings to 
provide electrical centering of the raster. High voltage recti-
fication is performed by a 1B3GT tube, while a 6AX4G tube 
serves as a damper tube. 

A transformer power supply provides B plus voltage. A 
5U4G tube is employed in full wave rectification of the B plus 
voltage. A .7 ampere slow-blow fuse is inserted in the B minus 
center tap lead of the transformer and is located in the high 
voltage cage on top of the chassis for easy access. 
The picture tube employed with the TV-300 chassis is either 

the electrostatic fixed focus type with the focus anode, returned 
to ground or the electromagnetic type. The electrostatic em-
ploys ring type permanent magnets for centering of the raster. 

ALIGNMENT 

the top of the workbench metallic. The receiver chassis should 
be placed tuner-side down on the bench. If the bench has no 
metallic top, the test equipment and chassis can be bonded by 

a strip of copper about 2 inches wide. The section of the chassis 
nearest the tuner should rest on the strip. 

2. Do not disconnect the picture tube yoke, or speaker while 
the receiver is turned on. 

3. Allow the receiver and test equipment to warm up for 15 
minutes before starting the alignment. 

4. The marker (AM) signal generator should be calibrated 
accurately to the frequencies used and to the sound and video 
r-f carriers of each channel used during alignment. If mode 
7008 is used, the built-in crystal calibrator provides an excellent 
means of calibration. An alternate method for calibrating the 
signal generator to the sound and video r-f carrier frequencies 
is to zero-beat the signal generator with the received signals. 

For further information regarding calibration, refer to Philco 
Lesson PR- 1745 (J) entitled "Television Service in the Home." 

HORIZONTAL OSCILLATOR ADJUSTMENT 

1. Center horizontal hold control. 
2. Adjust T-1 until the picture comes into sync. 
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CHASSIS TV-300, TV-301 

JIGS AND ADAPTERS REQUIRED 

Mixer Jig 
Connections to the grid of the mixer tube may be made 

through the alignment jack provided for this purpose. To con-
nect the generator to this point, a mixer-grid jig, Philco Part 

No. 45-1739, and a connecting cable, Philco Part No. 45-1635, 
may be used. As an alternate, a Philco alligator-clip adapter, 
Part No. 45-1636, with as short a ground lead as possible, may 
be used to connect the alignment jack. The ground lead should 
be connected as close as possible to the mixer tube. It is es-
sential that the signal-generator output lead be terminated with 
a 68-ohm resistor (carbon), so that regeneration, caused by 
connection of the lead to the mixer, is held to a minimum. 

Antenna-Input Matching Network 
An impedance-matching network for coupling the signal 

generator to the antenna input terminals of the receiver is shown 
in figure 1. This network, which is designed to have an input 
impedance of 75 ohms and an output impedance of 300 ohms is 
used to match a 75-ohm generator to a 300-ohm antenna-input 

Fig. 1. Antenna-Input Matching Network. 

circuit. The resistors used in this network should be of carbon-
composition construction, and should be chosen from a group, 
to obtain values within ten percent of those indicated. The re-
sistors should be placed in a shield can, to prevent variable 
effects. An antenna-matching jig, Philco Part No. 45-1736, 
which consists of a matching transformer and connecting box, 
may be used in place of the resistor network. 

TUNER OSCILLATOR ALIGNMENT 

TABLE 1 

AM GENERATOR: Connect to the receiver antenna-input 
terminals. (No matching network is required.) Use in 
modulated R-F output. 

OSCILLOSCOPE: Connect the vertical-input lead, in series 
with a 1000-ohm resistor, to the mixer plate test point, 

TP-2. Connect the scope ground lead to the chassis, near 
TP-4. 

RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner AGC 
(white) lead from main chassis, and connect a 1.5-volt 
bias battery, with negative terminal to white lead from 
tuner, and positive terminal to chassis. 

STEP 
AM GENERATOR 

DIAL SETTING 

RECEIVER 

TUNING 

channel 13 

ADJUST REMARKS 

1 

2 

257 mc. 

251 rim 

TC-506 for zero beat on scope. a. If regeneration occurs, increase bias; 
bias may be increased up to 4 or 5 
volts, if necessary. 

b. Preset fine tuning control to center 
of its range. 

channel 12 TG507 for zero beat on scope. 

3 245 mc. channel 11 TG508 for zero beat on scope. 

4 

5 

239 mc. channel 10 TC-509 for zero beat on scope. 

233 mc. 

221 mc. 

channel 9 TC-510 for zero beat on scope. a. To adjust channel 8 use channel 9 
tuning core, then recheck channel 9. 

6 channel 7 TC-511 for zero beat on scope. a. Repeat steps 1 thru 6 and readjust 
if necessary until channels are with-
in 500 kc. of proper frequency. 

7 129 mc. channel 6 TC-512 for zero beat on scope. 

8 113 mc. channel 4 l'C-513 for zero beat on scope. 

9 101 mc. channel 2 TG514 for zero beat on scope. 
Fig. 2. Television tuner response curve, 

showing bandpass limits. 

VIDEO I-F ALIGNMENT 
TABLE 2 

A.M. GENERATOR: Connect to mixer test point, TP-2, 
through a mixer jig, and adjust the generator for approxi-
mately 30% modulation at 400 cycles. Adjust the output 
of the generator during alignment to keep the output at 
the CRT cathode below 40 volts peak to peak. 

SWEEP (FM) GENERATOR: After step 5 connect to antenna-
input circuit through antenna-input matching network (see 
figure ?) 

OSCILLOSCOPE: Connect vertical-input lead to pin No. 11 
at the cathode ray tube. 

PRESET: Contrast control full on. Channel selector to chan-
nel position No. 1. 

BIAS: Apply 5.0 volts of negative bias into TP-1 (AGC 
system). 

NOTE: I-F shield must be in place. 

STEP 
AM GENERATOR 
DIAL SETTING 

SWEEP (FM) GENERATOR 

REMARKS SWEEP DIAL 
SETTING 

MARKER DIAL 
SETTING 

ADJUST 

2 

45.5 mc. T1 for maximum 
indication on scope. 

The scope level must not be per-

mitted to exceed 40 volts peak to 

peak or overloading will occur. 

43.1 mc. VC-1 for maximum 
indication on scope. 

3 42.7 mc. T-2-IF for maximum 
indication on scope. 

4 45.0 mc. T6-IF for maximum 

indication on scope. 

5 44.4 mc. T3-IF for maximum 
indication on scope. 

6 

Channel 4 
(69 mc. with 

6 mc. sweep 
width). 

Run kmarer 
along curve 

checking against 
curve limits 
given in figure 6. 

If necessary retouch 

TT, VC1, T2-IF, 
T6-IF, T3-IF. 

 Adjust carrier level with TT and 
T6 level curve with T-3. Position 

42.5 mc. slope with VC-I and T-2. 
 CAUTION: Retouch only slightly. 

TUNER BANDPASS ALIGNMENT — See Table 3 on Page Five 

DESIRED CENT R 
FREQUENCY 
t 7, MC 

MMC 
CENTER 

MMIENCY 

CARRIERS --1 

A 

ORIGINAL 

ACTUAL 
SO 

70 

100 

FRED 

CENTER 
FREQUENCY 
175 M C 

7710C 
CENTER 

FREQUENCY 

CARRIERS-RI 

B 

COMPENSATED 

I DESIRED 

Fig. 3. Television tuner response curve, showing tracking compensation. 
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TUNER BANDPASS ALIGNMENT 
TABLE 3 

SWEEP (FM) GENERATOR: Connect to receiver antenna-
input circuit through antenna-input matching network (see 
figure 1). 

OSCILLOSCOPE: Sanie as in Chart I. 

RECEIVER CIRCUIT ALTERATIONS: Bias sanie as Chart 

I. Disconnect the tuner coupling link leads and connect a 

40- to 70-ohm carbon resistor across the open end of the 
lead from the tuner. 

STEP 

SWEEP (FM) GENERATOR 

RECEIVER 
TUNING 

Channel 13 

' 

ADJUST REMARKS SWEEP 
DIAL 

SETTING 

MARKER 
DIAL 

SETTING 

1 Channel 13 
(213 mc., with 
10-mc, sweep 
width.) 

Set first to 210 mc. 
and not position 
of marker on 
response curve, 
Then set to 216 mc. 
and note position 
of marker on 
response curve. 

Use oscilloscope gain as high as possible 
with respect to hum level and "bounce". 
Pips fix channel limits on curve. Response 
curve should be fiat between limits (see 
figure 2). If not, proceed with step 2. 

2 Channel 13 213 mc. Channel 13 T-8 — WS2 counter- 
clockwise until single 
peak appears. 

CAUTION: Care must be taken not to un 
screw core far enough to make it drop out 
of the coil. 

3 Channel 13 213 mc. Channel 13 T-15—WS3 until peak 
falls on 213-mc, marker, 

It may be necessary to increase sweep-
generator output. 

4 

_ 

5 

6 

Channel 7 
(177 mc., with 
10-mc, sweep 
width.) 

Set first to 174 mc. 
and note position 
of marker on 
response curve. 
Set to 180 mc. and 
note position of 
marker on 
response curve. 

Channel 7 Note curve with respect to tilt and center 
frequency. Curve should be centered in 
pass band and symmetrical. If not, pro-
ceed with step 5. 

Channel 7 174 mc. & 180 mc. Channel 7 VC-3 and VC-2 to ob- 
tain correct tilt on top 
of curve. 

VC3 and VC2 compensate for the tuning 
effect of Channel 13 adjustment upon Chan-
nel 7. (See figure 3.) 

Channel 13 213 mc. Channel 13 Retouch T-15 of WS3 
and T-8 — WS2 for 
symmetrical response, 
centered about 213-mc. 
marker. 

To retouch, only turn cores slightly. 

7 Channel 7 117 mc. Channel 7 Repeat step 5. Check response curve for correct center 
frequency and symmetry. 

8 
Repeat steps 6 and 7. Repeat Channel 13 and Channel 7 adjust-

ments, alternately, until favorable curves 
are obtained on both. 

9 Channel 6 
(85 mc., with 
10-mc, sweep 
width.) 

Set first to 82 mc. 
and note position 
of marker on 
response curve. 
Then set to 88 mc. 
and note position 
of marker on 
response curve. 

Channel 6 Curve should be symmetrical and centered 
in pass band. If not, proceed with step 10. 

10 

11 

Channel 6 85 mc- Channel 6 T-I4 of WS2 counter- 
clockwise until single 
peak appears. 

CAUTION: Care must be taken not to un-
screw core far enough to make it drop out 
of the coil. 

Channel 6 85 mc. Channel 6 T-21—WS3 until peak 
falls on 85-mc, marker, 

It may be necessary to increase sweep-
generator output. 

12 Channel 6 85 mc. Channel 6 T-27 — WS5 for maxi- 
mum curve height and 
symmetry of single 
peak. 

After adjusting TC501, recheck as in step 
9. If necessary, reduce sweep-generator 
output to avoid overloading. 

13 Channel 6 85 mc. Channel 6 Retouch T-21 — WS3 
and T-14 — WS2 for 
symmetrical response, 
centered about 85-mc. 
marker. 

To retouch, only turn cores slightly. 

100 

FINE 
TUNING 

VC5 

VC6 12 
II 

ioe - <'.)VCl3 
eVC7 

VC8 
VCI2e 

9Cie 4 
VC9 

VCIO 7 

VC4 
13 

FRONT VIEW 

10504 

CHANNEL 1 

43.5MC GAIN TC5I8 

CHANNEL 13 
BANDWIDTH 

TC505 TC503 

CHANNEL6 

BANDWIDTH   

IC 502 

GAIN ON LOW 
CHANNELS 

TC501 

TP40 

512  

TOP VIEW 

TUNER POLE 

MIXER GRID 
TP20 

SIDE VIEW 

Fig. 4. Tuner layout showing locations of adjustments. 

Fig. 5. Tuner Wiring Diagram. 

SOUND ALIGNMENT 
TABLE 4 

A.M. GENERATOR: Connect the "hot" lead through a 2200 
ohm resistor to the junction of C-24, X3 and the xtal 

det. Adjust generator for 400v. modulation at approxi-
mately 30% modulation. 

IBMIIIIIIIMBMWMIMMIIM»1111•1111111•11111111 

111»11111M11111111111111111MMMUMIMIIIMIll 

mummatiamammummuulriwiimilmu 
11111M111110WRIIMIIIIIIUMMOMEOMBI 

ilIMMOUVIIMIZ»111111111M11111111117MÉMIIIII 

umummitummmummivirmainumun 
immiummigumemmazarriaM1Hilial 

MIIIIIIIIIMIIIIM111111111111MMIZI1EMMUM111111 
HIM 11111111111M111 
WM 

zffluinium mammal 

IIMMBMIIMILIVUM11111MarIIMIIIM UMW! 
1111111111»111111111111MMIIMIIIEMEIMMUMM 

mmumummummeszumamminnimi 
mama MIIIIIIIMMIZ.511MMOIIIIMM111111111•1 

66 MIS 71 
67.25 70.25 
VIDEO 50% 
CARRIER CHECK POINT 

FREQUENCY IN MC 

Fig. 6. Over-all R-F, I-F response curve, 
showing tolerance limits. 

L_ 

CORRECT SLOPE OF 
A — WAVE FORM ON 1 CHANNEL 7 

J- I 

VOLTMETER: Use V.T.V.M. on 20,000-ohms-per-volt volt-
meter. Connect through a crystal probe to pin No. 11 
of the picture tube in step 1 and to pin No. 3 of the 6W6 
audio output tube in the remainder of the steps. 

STEP 

AM 
GENERATOR 

DIAL 
SETTING 

ADJUST REMARKS 

1 
4.5 mc. 

modulated 

T7-IF for mini- 

mum indication. 

Voltmeter through 

xtal probe. 

Plate of video 

amplifier. 

2 

3 

4 

4.5 mc. 

modulated 
T5 top for maxi-

mum indication' 

a. Volume control 
full on. 

b. Voltmeter dint 

xtal probe to 

6W6 pin No. 3. 

c. Keep generator 

level low to pre-

vent overload. 

4.5 mc. 

modulated 

T5 bottom for 

maximum indica- 

tion. 

4.5 mc. 

modulated 

T4-IF for maxi-

mum indication. 
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CHASSIS TV-300, TV-301 

Fig. 8. Composite Signal, Pin 2 of 
I2BY7, 6 volts, 60 c.p.s. 

Fig. 9. Composite Signal, Pin 2 of 
12BY7, 6 volts, 15,750 c.p.s. 

Fig. 12. Sync Separator Plate, Pin 1, 30 
volts, 15,750 c.p.s. 

CRIS, 

to 

.0 

112 

WC fl? 

0 17 -t 

t-1 

SC 

OSCILLOSCOPE WAVEFORM PATTERN — TV-300 

These waveforms were taken with the receiver adjusted for an approximate peak-

to-peak output of 6 volts at the video detector. The voltages given with the waveforms 

are approximate peak- to-peak values. The frequencies shown are those of the wave-

forms — not the sweep rate of the oscilloscope. The waveforms were taken with an 

oscilloscope having good high-frequency response. With oscilloscopes having poor 

high frequency response, the sharp peaks of the horizontal waveforms will be more 

rounded than those shown, and the peak-to-peak voltages will differ from those shown. 

Fig. 10. Video Amplifier Plate, 83 volts, Fig. 11. Sync Separator Grid, Pin 2, 90 
60 c.p.s. volts, 60 c.p.s. 

Fig. 13. Vertical-Oscillator Grid, Pin 7, Fig. 14. Vertical-Output Grid, Pin 2, 72 
140 volts, 60 c.p.s. volts, 60 c.p.s. 

45“C •441AC 

1.4 

met 
In« I. 

4SO« 

Fig. 7. Base Layout — Top View — TV-300 Chassis. 

Fig. 15. Vertical-Output Plate, Pin 9, Fig. 16. Phase Comparer, Pin 6, 7 volts, 
900 volts, 60 c.p.s. 

Pig. 18. Horizontal-Oscillator Cathode, 
Pins 3 and 8, 18 voltr, 15,75C c-P•s• 

15,750 c.p.s. 

Pig. 19. Horizontal-Oscillator Grid, Pin 
2, 40 volts, 15,750 c.p.s. 

IV R I 

'vi\d\A 
Fig. 17. Horizontal Oscillator, junction 
of L800 and R806, 43 volts, 15,750 c.p.s. 

Fig. 20. Horizontal-Output Grid, Pin 5, 
120 volts, 15,750 c.p.s. 

L IVR -4 1. 1VR-5 L TVR-6 1. IVR-7 JVR-8 

Fig. 22. Wiring Diagram, Bottom View — TV-300. 
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CHASSIS TV-300, TV-301 

Reference 
Symbol 

S1-52 

Referee« 
Symbol 

Cl 

C2 
co 

-C4 

CS 

DIAL 
CORO C 

2 ÎURN 

TURNS 

zsr  

DIAL CORD'A 

s\ 
I 

tied.» 

_ 

DIAL CORD 1:1'' 

Fig. 23. Dial Cord Stringing Arrangement. 

REPLACEMENT PARTS LIST 

TV-300 CHASSIS 
TUNER - MECHANICAL 

Description 
Service 

Part No. 

Tube shield 56-5829-5 

Retaining ring, switch assembly ___________. 1W61043 

Ball, detent, switch assembly ._.___--_._._______53-8020 

Spring, shaft, switch assembly _________.____ S6-8023 

Pulley & shaft, switch assembly 

Rotor 6, shaft, switch assembly ... 

Spring, distant, switch assembly _ 

Washer, switch assembly 

Tube cap, switch assembly _ 

Sleeve cap, switch assembly ...... 

Shaft assembly, switch assembly 

Shaft extension, switch assembly 

Coupling, shaft, switch assembly 

socket, tube  

.._______76-9025 

___W2558-5 

.54-9242 

.....---_-__58-8358-7 

--_--....--.........54-4912 

.27420341 

TUNER - ELECTRICAL 

Desalinise 

capacitor, r.f, heater; oscillator heater 

capacitor, r.f. grid by-pass 

capacitor, r.f. grid by-pass 

Strike 
Part Ni. 

62-122001001 

_62-115001001 

capacitor, r.f heater; oscillator heater --.-62-122001001 

capacitor, oscillator grid block; oscillator 

03 capacitor. Injection coupler _____________._$04224-127 

01 capacitor, interstage coupler 

C9 capacitor, oscillator grid block; oscillator 

C11 

C12 

C14 

CX-1 

capacitor, r.L grid coup. ____________ 62-033409011 

capacitor, mixer grid coup. .___________ 30-1224-126 

IF trap coil, antenna assembly .. 32-4552-1 

Reference 
Symbol 

L11 

I.14 

RI 

R3 

R7 

1113 

119 

RIO 

R12 

R14 

R19 

Ti 

T28 

T29 

VC2 

VC3 

WS1 

WS2 

WS3 

WS4 

WEB 

X1 

X2 

Reference 
Symbol 

CELTS 

PL 

514 

Reference 
Symbol 

CI 

C2 

C3 

CS 

03 

Description 

capacitor, feed thru, heater by-pass 
AGC decoupling _30-1245-8 

capacitor, feed thru, heater by-pass 
AGC decoupling 304245-6 

resistor, mixer grid ( 100K) _ 88-4108340 

resistor, oscillator grid leak; AGC 

Service 
Part No. 

resistor, oscillator grid leak; AGC 
decoupling (221C) 66-3228340 

resistor, r.f, grid section II (470K) 

resistor, mixer decoupling (8200) 66-2825340 

resistor, mixer screen ( 8200) ...................................__66-2828340 

resistor, damper (680) . 

resistor, antenna assembly (470K) ............. .....__...66-4478$40 

antenna coils (ant. assy.) 32-4432-3 

antenna coils (ant. army.) 32-4432-3 

capacitor, var., r.f, plate; mixer grid 
(.5 to 3.0 mmf.) 31-6520-3 

capacitor, var., r.f. plate; mixer grid 
(.5 to 3.0 mml.) 31-6520-3 

oscillator wiring assembly, switch assy. ......... 76-9231 

ant, wafer wiring assy., switch aesy. 78-9245 

grid wiring assembly, switch assy. 76-8955 

11F wiring assembly, switch assy. 78-8956 

auxiliary antenna wiring assy., switch asap. ._ 78-8965 

coil, mixer screen .32-4623-57 

coil, plate-cathode - 32-4823-50 

CHASSIS - MECHANICAL 
Sente. 

Description Part Ne. 

pilot lamp ____________ 27-8233-4 

tube shield 

socket, hi-voltage 27-62904 

CHASSIS - ELECTRICAL 
Stroke 

Ducristlen Part No. 

line by-pass -2 (0.01) .... 

line by-pass -2 (0.01) 30-4850-58 

vertical oscillator plate (0.01) _______.___._...304238-2 

Reference Service 
Symbol Description Part No. 

C7 horizontal oscillator (82 mmf.) _________ 60-00825347 

C8 horizontal oscillator (0.01) 30-1238-2 

C9 horizontal output grid (0.001) . 30-1238-3 

C10 boost voltage filter (0.47) 30-4650-45 

C11 vertical oscillator coupling (0.01) 30-4650-47 

Cl2 vertical oscillator grid (0.0068) _ 30-4650-57 

C15 

C16 horizontal oscillator ( 390 mint.) __________. 60-10395437 

C17 horizontal oscillator ( 390 mmf.) 60-10395417 

C19 horizontal ringing (2200 mmf.) 60-20225434 

C22 sound take off ( 18 mmf.) 62-018300001 

C23 2nd V.I.F. (0.002) 30-1238-12 

C24 detector ( 10 min!) 62-010409001 

C25 let audio grid (0.005) 30-1238-1 

C26 lot V.I.F. screen by-pass (680 mmi.) _____62-168001011 

C27 3rd V.I.F. screen by-pass (680 ............... 62-168001011 

C28 1st V.I.F. by-pass (0.002) ..30-1238-I2 

C29 2nd V.I.F. screen by-pass (680 rand.) ........ BI- 168001011 

C30 3rd V.I.F. by-pass (0.002) 30-1238-12 

C31 

C32 AGC (0.1) 30-4650-47 

C33 

C34 SIF (0.004) 30-1239 

C35 

C36 

C,37 

C38 video output cathode by-pass ..............._ .. 30-1238-16 

C39 phase comp, cathode ( 180 mmf.) ...... ..... .. ................ 60-10185417 

C40 

C41 

C42 SS coupling (560 mmf.) 60-10565307 

C43 

C44 

C46 62-115001001 

20 mf. § 475V. 
E3 10 mf. 350V. 

5 mf. 150V. 

El 

112 

R5 

R6 

R7 

118 

1110 

R11 

1112 

1113 

1114 

{ 80 mf. 
40 mf. 
100 mf. 
25 mf. 

350V. 
400V. 
200V. 
50V. 

30-2584-47 

crystal 1N64 . ......... 34-8022 

3463-4 

transformer, horizontal output 32-8677 

shield corona 56-9684 

anode lead army. AD-2631 

76-9037 

28-10029 

line to chassis ( 100K.) 66-4105340 

boost (5600) 66-2565340 

horizontal oscillator cathode ( 1000) 66-2108340 

horizontal output grid ( 1 meg.) 66-5108340 

sawtooth form (56K.) 136-3564340 

vertical oscillator grid ( 820K.) ................ 66-4828340 

vertical integrator ( 33K.) 66-3338340 

1121 

1123 

11.25 

1126 

1127 

1128 

1129 

1130 

1131 

1132 

1133 

1134 

1135 

1136 

1137 

1139 

1141 

1142 

1143 

1144 

1147 

1148 

1149 

1150 

1151 

1152 

1153 

1154 

RS7 

1158 

1159 

1160 

1161 

1162 

1163 

1164 

1165 

Tl 

T2 

T3 

T4 

T5 

T6 

Reference 
Symbol 

1116 

1117 

Description 

horizontal oscillator grid (220K.) 

horizontal oscillator plate ( 15K.) 

R18 horizontal oscillator grid ( 56K.) 

1120 horizontal oscillator plate (47K.) 

vertical oscillator grid (2.2 meg.) 

Service 
Part No. 

66-4228340 

_66-3158340 

66-3568340 

66-5228340 

de-empli (47K.) ...66-3478340 

discriminator ( 120 ohms) 66-1128340 

diode plate (33K.) 66-3338340 

AGC ( WOO) 66-2108340 

lot audio grid ( 10 meg.) 

lot V.I.F. cathode (47 ohms) 

1st V.I.F. -2 ( 1000) 

1st V.I.F. grid ( 15K.) 

lot V.I.F. -2 ( 1000) 

lot VIF. decoupler ( 330) 

3rd V.I.F. cathode ( 180 ohms) 

3rd V.I.F. decoupler ( 1000) 

video grid (2200) 

SIP cathode (270 ohms) 

vertical integrator ( 33K) 

3rd V.I.F. decoupler ( 330) 

AGC filter ( 680K.) ..... 

diode load ( 3900) . 

audio output grid ( 1.5 meg) 

video screen drop ( 18K.) 

video output cathode ( 100) 

video output grid (470K.) 

phase comp. grid (680K.) 

phase comp. cathode ( 180K.) 

66-6108340 

66-0478340 

66-2108340 

66-3158340 

66-2108340 

66-1338340 

66-1188340 

66-2108340 

66-2228340 

66-1278340 

66-4278340 

66-1338340 

66-4688340 

66-2398340 

66-5158340 

66-3188340 

66-1108340 

66-4478340 

66-4688340 

66-4188340 

66-3108340 

SS plate ( 150E.) 66-4118340 

video Bi- (6800) 66-2684340 

SS grid (220K.) 66-4228310 

66-5108340 

AGC filter (8.2 meg.) 66-5828340 

AGC filter (2.2 meg.) • 66-5228340 

AGC filter ( 10 meg.) • 66-6108340 

bright hm. ( 150K.) 66-4158340 

CRI' cathode (270K.) ..66-4278340 

cont. lira. (2200) 

horizontal ringing 

1st V.I.F. plate 32-4486-45 

3rd V.I.F. plate 

sound takeoff 

trans. disc. 32-4631A 

2nd V.I.F. plate 32-4486-46 

T7 4.5 mc., trap 32-4463-2 

VRI vertical lin. 67-0025 

VR2 

VR3 

VR4 

V115 

V116 

VR7 

VR8 

X1 

X2 

X3 

X4 

X5 

X8 

X9 

1166 

1122 

1156 

width 33-5574 

bright, horizontal hold . 33-5572-16 

vertical hold 33-5572-10 

bright, horizontal hold 33-5572-16 

contrast 33-5572-15 

damper 32-4112-50 

heater 32-4112-49 

detector series 

1st V.I.F. grid 

detector shunt 32-4480-5 

video output peak 32-4480-5 

32-4630 

32-4597-3 

MV filter (4700 ohms) _66-2478340 

S.S. coup. (4.7 meg.) __66-5478340 

video plate damper (4700 ohms) . 86-2478340 

vertical oscillator peak (6800 ohms) __________ 66-2688340 

119 1B3 heater .. 66-9393360 

1115 vertical integrator (8200 ohms) •......__________ 66-2828340 

SSTC (560 mmf.) 60-10565307 

©John F. Rider 



TUBE COMPLEMENT — TV-350 CHASSIS 
Reference 
Symbol 

S2 
st 
510, Sll  
S12 
S15 
SI3   
S9 
S8 
SI 
S14 
S7 
S6 
S4 
S2 
S3 
S5 
S16 
S17 
S18 

VHF TUNING  .Twelve channel, 13-position incremental tun-
er, covering VHF Television channels 2 
through 13; plus UHF position, and fine 
tuning of local oscillator. 

Continuous tuning, covering UHF Television 
Channels 14 through 83. 

UHF TUNING 

(if provided) 

VIII' TUNING 

UHF TUNING 
(if provided) 

SPECIFICATIONS — 

Twelve channel, 13-position incre-
mental tuner, covering VHF Tele-
vision channels 2 through 13; plus 
UHF position, and fine tuning of 
local oscillator. 

Continuous tuning, covering UHF 
television channels 14 through 83. 

Tube Type Function 

6BZ7 RF Amplifier 
6X8 Oscillator-mixer 
6DE6 Video I-F amplifiers 
6CB6   Video I-F amplifiers 
12BY7   Video output 
6AU6 Sound Amplifiel 
6AL5   Ratio Detector 

  6AT6 First Audio and AGC Delay 
6V6 GT/G   Audio Output 
6CS6 Sync Separator 
12AU7   Vertical Oscillator 
6S4   Vertical Output 
6AL5   Phase Comparer 
12AU7A Horizontal Oscillator 
6CU6, 6BQ6GT, or 6BQ6GTA Horizontal Output 
6AX4GT   Horizontal Damper 
1B3GT  High Voltage Rectifier 
5AW4, or 5U4GB Low Voltage Rectifier 
217,P4F1 Picture tube 

SPECIFICATIONS — TV-350 CHASSIS 

INTERMEDIATE FREQUENCIES 

Video Carrier  45.75 mc. 
Sound (intercarrier) 4.5 mc. 

TRANSMISSION LINE  300-ohm, twin-wire lead 

OPERATING VOLTAGE  110 to 120 volts, 60 cycles, a.c. 

POWER CONSUMPTION  without UHF, 185 w. 
TV-354 with UHF, 190 w. 

INTERMEDIATE FREQUENCIES 
Video Carrier 45.75 mc. 
Sound (intercarrier) 4.5 mc. 

TRANSMISSION LINE 300-ohm, twin-wire lead 

OPERATING VOLTAGE 110 to 120 volts, 60 cycles, a.c. 

POWER CONSUMPTION without UHF, 240 w. 
with UHF, 245 sv. 

CIRCUIT DESCRIPTION OF TV-354 

The TV-354 is the same as the TV-350 with the following 
exceptions. The vertical output tube has been changed from a 
6S4 to a 6CM6. The horizontal output tube from a 6BQ6 to a 
6CD6. The damper tube in the TV-350 is a 6AX4, while the 

damper tube in the TV-354 is a 6AU4GT. The power supply in 
the TV-354 contains two 5U4G rectifiers. These changes have 
been made in the TV-354 to accommodate the larger picture 
tube. 

CIRCUIT DESCRIPTION — TV-350 CHASSIS 

The RF amplifier, oscillator and mixer are contained in a 
separate tuner sub chassis. The RF amplifier uses a twin triode 
type 6BZ7 tube. The oscillator is 1/2 6X8 and uses the triode 
side of the tube. The other side of the 6X8, the pentode side, 
is used for mixing. 

The VHF tuner when placed in UHF position is tuned auto-
matically to i-f frequency in the RF amplifier stage as well as 
the mixer stage. Thus, when this set is used in UHF position it 
has five IF stages. The VHF oscillator is made inoperative 

in the UHF position. 

The output of the mixer stage is inductively coupled to the 
i-f amplifier system. The I-F system consists of three stages, 
and is stagger tuned, and 40 megacycles, using two 6DE6 tubes 
and one 6CB6 tube. A type IN64 crystal diode is used for the 
video detector. The output of the video detector is amplified 
by a single stage video amplifier using a type 12BY7 tube. 
The picture tube is cathode driven due to the single video am-
plifier stage. The grid of the picture tube is returned to ground 
through a 470 K resistor R 32. A blanking pulse, taken from 
the vertical output stage is applied to the grid of the picture 
...tbe for suppression of the vertical retrace. 

Sound I-F (intercarrier) is obtained by utilizing the beat 
frequency produced when the 45.75 mc. video carrier and the 
41.25 mc sound carrier are mixed in the video detector. The 

4.5 mc difference signal contains the FM sound. This 4.5 mc 
signal contains only a negligible amount of video amplitude 

modulation, provided that the amplitude of the 41.75 mc. signal 
is considerably lower than that of the 45.75 mc. signal. The 
proper ratio of the two signals is established during the align-
ment of the receiver. Sound is present only when the video 
and sound carriers are transmitted. 

The oscillator is tuned primarily to receive the best picture, 
since the 4.5 mc difference signal is established at the trans-
mitter. The 4.5 mc sound I-F signal is taken from the plate 
of the video tube and is further amplified in a 4.5 mc tuned 
amplifier, type 6AU6. The signal is then applied to a ratio 
detector using a tube type 6AL5. The output of this ratio de-

tector is applied to the triode section of a 6AT6. The output 
of the 6AT6 drives a 6V6GT which is the power output tube. 

A portion of the video signal appearing at the output of the 
video amplifier is applied to grid 3 (pin 7) of the 6CS6 sync 
separator. Since grid leak bias is used on grid 3, the tips of 
the sync pulses are clamped to zero, and the video components 
swing in a negative direction from zero. Because of the cut-off 
characteristics of grid 3, the video components are eliminated, 
and only negative-going sync pulses appear in the plate circuit 
of the sync separator. At the same time, however, a signal 
is taken from the video detector and applied to grid 1 (pin 1) 
of the 6CS6 tube. This grid leak is returned to B plus, and the 
bias is maintained close to zero, because of a small grid-current 
flow. Since the signal applied to grid 1 is composite video with 
negative-going sync, any noise modulation present in the signal 
appears in the form of sharp spikes, driving in a negative direc-

tion. The circuit constants are chosen to allow grid 1 to cut off 
plate current whenever the signal goes more negative than the 

sync pulses. The series grid resistance and low grid impedance 
when the tube is drawing current greatly reduces the amount 

of video appearing at the grid and therefore the plate of the 
sync separator. A-G-C voltage is also developed in the sync 
separator circuit in the following manner: on tips of the sync 

pulses, grid 3 (pin 7) of the 6CS6 tube draws current which 
flows downward through the network R64, R62, R76 and R79, 
causing capacitors C50, C51, and C52, to assume nrsative 
charges proportional to the amount of peak signal applied to 
grid 3. The tuner a-g-c voltage is delayed by means of a resistor 
divider network which applies a small positive voltage to the 
tuner a-g-c circuit. This positive voltage prevents a-g-c action 
from lowering the tuner gain on weak signals. To prevent the 
delay voltage from driving the tuner a-g-c voltage positive on 
weak signals, a diode clamp (part of 6AT6) is connected across 
C52. 

The I-F strip also has an A-G-C delay network which allows 
the i-f strip to operate more efficiently under conditions of weak 
signals. To prevent the delay voltage from driving the I-F grids 
positive a diode clamp (part of 6AT6) is connected across C61. 

This receiver is equipped with a three position range switch. 
These positions are referred to as strong signal, normal signal 
and fringe signal. Under conditions of strong signal, GI of the 
6CS6 sync separator tube is grounded. When this grid is 

grounded G3 to K looks like a good diode with the result 
that a maximum A-G-C is develope-i ay grid leak action at G3. 

In the normal signal position a slight bias is applied to GI 
of this tube and noise will not disturb the bias developed. 
G3 to K then looks like a rectifier of less efficiency. Under 
conditions of fringe signal, G1 of the 6CS6 is operating on 
grid leak bias and the efficiency of rectification is very poor with 
the result that very little, if any, grid leak bias is developed 

at G3. 
The range switch also changes the tuner and I-F delay. 

Proper triggering of the vertical oscillator requires negative 

synchronizing pulses. The vertical sync signal is separated from 
the horizontal sync signal by the integrator circuit, and is fed 

to the grid of the vertical oscillator, a cathode-coupled multi-

vibrator. The output of the vertical oscillator is amplified by 

a type 654 tube which is employed as the vertical output ampli-

fier. The output of the amplifier is applied to the vertical. 

deflection coils through the vertical-output transformer. 

The horizontal sweep circuits require both posiitve and 

negative sync pulses. The phase-comparer circuit uses a 6AL5 

tube. Positive sync pulses are applied to the plate of S4, and 

negative sync pulses are applied to the cathode of S4. A saw-

tooth voltage is fed to the plate of S4 and to the cathode of S4, 

for comparison of the sync and horizontal sweep voltages. When 

the saw-tooth and sync signals are exactly in phase, no voltage 

is developed across R16, but when the two signals are out of 

phase, either a positive or a negative voltage is developed, 

depending upon whether the horizontal-oscillator frequency is 
lower or higher than the sync-pulse frequency. The grid circuit 

of the horizontal oscillator, a 12AU7 (S-2) cathode-coupled 

multivibrator, is connected to R17 through a filter network; 
when the voltage at this point goes in a positive direction, the 

frequency of the horizontal oscillator is increased, and when 
the voltage swings negative, the frequency of the oscillator is 

decreased. In this manner the frequency of the horizontal os-

cillator is controlled over the lock-in range of the circuit. 

The horizontal oscillator hold control adjusts the horizontal. 

oscillator frequency so that it is within the control range of the 
phase comparer. The output of the horizontal oscillator is fed 

to the horizontal output amplifier, which makes use of a 6CU6 

tube. The screen voltage for the horizontal amplifier is supplied 

from a voltage-divider network. The horizontal amplifier feeds 

the deflection coils through the horizontal output transformer. 

A 6AX4GT tube is used as the horizontal damper. 

The second-anode voltage for the picture tube is supplied by 
a 1B3GT high-voltage rectifier. The B plus voltage is supplied 

by a power transformer and a full wave rectifier, type 5AW4. 
All of the filament voltage is supplied from a filament winding 

on the transformer with thé exception of the high voltage 

rectifier which is supplied by a winding on the horizontal 

output transformer. 

Bias voltage is supplied by isolating the center tap of the 

secondary of the power transformer away from ground by 

means of a 1.2 henry choke. 

HORIZONTAL-OSCILLATOR ADJUSTMENT 

To adjust the horizontal-oscillator circuit, tune in a station 
and proceed as follows: 
I. Reduce the width of the picture until approximately 1 inch 
of blank screen appears at the right-hand and left-hand sides 
of the picture. 

2. Increase the BRIGHTNESS control setting until the blank-
ing becomes visible. This will appear as a dark vertical bar 
on each side of the picture. 
3. Connect a .1 mf condenser from the test point to ground. 
(The plate side of the horizontal ringing coil, Ti, is connected 

to the test point.) 
4. Set the HORIZONTAL HOLD control to the approximate 
center of its mechanical rotation. 
5. Adjust the HORIZONTAL HOLD CENTERING control 
until equal portions of the blanking bar appear on both sides 

of the picture. 

VIDEO 

6. Remove the .1 nil condenser from the test point. 

7. Adjust the horizontal ringing coil, T1, until equal portions 

of the blanking bar again appear on both sides of the picture. 

8. Rotate the HORIZONTAL HOLD control through its 

range. The picture should fall out of sync on both sides of the 

center of its rotation. If the picture does not fall out of sync 

on both sides, readjust the HORIZONTAL HOLD CENTER-

ING control. 

9. Rotate the HORIZONTAL HOLD control through its 

range, and observe the number of diagonal blanking bars that 

appear just before the picture pulls into sync. The pull-in 

should occur with from 1 to 2 diagonal bars when the sync 

position is approached from either direction. If proper pull-in 

is not obtained, repeat the above procedure. 

PEAKING-COIL ADJUSTMENT 

The peaking coil, T6, is adjusted at the factory for proper 

transient response of the video circuits. Ordinarily, this coil 
will require no further adjustment by the serviceman. On any 
station where excessive overshoot or excessive smear is present, 
a slight adjustment of T6 may improve the picture quality on 
that station; however, this adjustment may sacrifice the quality 
on other channels. If T6 is replaced in servicing, adjustment 
will be required. 

Before adjusting T6, check the tuner alignment and I-F align-
ment. (Never adjust T6 until the alignment of a receiver is 
correct.) Then tune in a station and adjust T6 until there are 

no trailing whites or smear in the picture. Turning T6 clock-

wise reduces trailing whites and overshoot; turning T6 counter-

clockwise reduces picture smear and increases trailing whites. 

The proper position is the point where no smear or trailing 

whites appear in the picture. 

The above procedure for adjustment of T6 applies to a par-

ticular station exhibiting smear or overshoot. After T6 is 

adjusted, reception on all the other stations should be checked, 

to make certain that the adjustment has not impaired the pic-

ture quality. 
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CHASSIS TV-350, TV-354 

Mixer Jig 

Connections to the grid of the mixer tube may be made 

through the test point provided for this purpose. To connect 
the generator to this point, a mixer-grid jig, Philco Part No. 

45-1739, and a connecting cable, Philco Part No. 45-1635, may 
be used. As an alternate, a Philco alligator-clip adaptor, Part 

TOP VIEW 
OF PLUG 

C+ 

SCOPE 
GROUND 

10 K 

4 T 3 2 3 
SOLDERED 
TO SHELL 

1500 Ile 
PART NO. 62-215001001 

Fig. 2. Video 1-1: Alignment Jig 
(Video Test Jack Adapter No. 1). 

SOUND 
CROSSOVER 
BIAS-I4 V 

TO OSCILLOSCOPE 

C+ 

SCOPE 
GROUND 

C BIAS -14 V 

TO OSCILLOSCOPE 

5K, 1/2 WATT 
PART NO.66-3158340 

10K, 1/2 WATT 
PART NO 66-3108340 
MINIATURE 
TUBE SHIELD 
PART NO. 56-5629FA3 

SHELL 
PART NO. 56-1146-1 

5 PIN PLUG 
PART NO. 27-4785-3 

TELEVISION 

General 
The alignment procedure follows the general pattern of first 

checking the tuner response with an FM sweep generator and 
oscilloscope, comparing the response curve with that given in 
the manual, and aligning the tuner if necessary. After it is es-

tablished that the tuner is in correct alignment, the video I-F 

channel is aligned by tuning each coil to its assigned pole fre-

quency, using an AM signal, and then feeding in a sweep signal 

at the antenna terminals and retouching the I-F adjustments 

to obtain the desired pass band. Finally, the sound channel is 

aligned, using an AM signal, by tuning the sound take-off coil 

and the I-F and ratio-detector transformers. 

The over-all response curve ( r- f, i-f) of the circuits from 

the antenna terminals to the video detector, after the I-F stages 
have been aligned, should appear essentially the same, regardless 
of the channel under test. If not, the tuner should be aligned. 

The video-carrier intermediate frequency is 45.75 mc., and the 

sound intermediate (intercarrier) frequency is 4.5 mc. Align-

ment of these circuits requires careful workmanship and good 

equipment. The following precautions must be observed: 

ALIGNMENT 

1. There must be a good bond between the receiver chassis 

and the test equipment. This is most easily obtained by has ing 

the top of the workbench metallic. The receiver chassis should 
be placed tuner-side down on the bench. If the bench has no 

metallic top, the test equipment and chassis can be bonded by 
a strip of copper about 2 inches wide. The section of the chassis 

nearest the tuner should rest on the strip. 

2. Do not disconnect the picture tube yoke, or speaker while 

the receiver is turned on. 

3. Allow the receiver and test equipment to warm up for 15 

minutes before starting the alignment. 

4. The marker (AM) signal generator should be calibrated 

accurately to the frequencies used and to the sound and video 
r-f carriers of each channel used during alignment. If Philco 
Alignment Generator Model 7008 is used, the built-in crystal 

calibrator provides an excellent means of calibration. An alter-
nate method for calibrating the signal generator to the sound 
and video i-f carrier frequencies is to zero-beat the signal gene-

rator with the received signals. 
For further information regarding calibration, refer to Philco 

Lesson PR- 1745 (J) entitled "Television Service in the Home." 

JIGS AND ADAPTERS REQUIRED 

No. 45-1636, with as short a ground lead as possible, may be 

ued to connect the alignment jack. The ground lead should be 

connected as close as possible to the mixer tube. It is essential 

that the signal-generator output lead be terminated with a 
68-ohm resistor (carbon), so that regeneration, caused by con-

nection of the lead to the mixer, is held to a minimum. 
106 OHMS 

SIGNAL GENERATOR 
OUTPUT 

(75 OHMS) 

300 TO 
OHMS ANTENNA 

INPUT 

Fig. I. Anten—na-Input .matching network. 

TOP view 

10.000 
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66-2228340 
(SHORT LEA01 131AS + 

CI 
1500 
PART NO 
62-215001001 

TO SIGNAL GEN 
OR SCOPE 

SOUND CROSSOVER 
BIAS -14 V 

LEGO 'W. 

TO SIGNAL GEN 
OR SCOPE 

SOLDER TO SHELL 

(SHORT LEAD) BIAS 

TO SIGNAL GEN 
OR SCOPE 

PLUG PART 
NO 27-4785-3 

Fig. 3. Sound I-F Input Alignment Jig 
(Video Test Jack Adapter No. 2). 

Sound I-F Input Alignment Jig 

(Video Test Jack Adapter No. 2) 

To observe the composite video, at TS1, a jig may be made 
with a five-pin plug and a 2200 ohm resistor. (See figure 3.) 

The 2200 ohm resistor should be connected to pin 2 of the plug. 
A ground lead should be connected to pin 3. To observe the 
composite video, connect the oscilloscope to the 2200 ohm 
resistor and the ground lead. This jig is also used for injection 
of the 4.5 mc. signal during s-i-f alignment. 

Antenna-Input Matching Network 

An impedance-matching network for coupling the signal 
generator to the antenna input terminals of the receiver is shown 
in figure 1. This network, which is designed to have an input 
impedance of 75 ohms and an output impedance of 300 ohms 
is used to match a 75-ohm generator to a 300-ohm antenna-input 

; " 

H MC MAW 
• 

circuit. The resistors used in this network should be of carbon-
composition construction, and should be chosen from a group, 
to obtain values within ten percent of those indicated. The re-
sistors should be placed in a shield can, to prevent variable 
effects. An antenna-matching jig, Philco Part NO. 45-1736, 

which consists of a matching transformer and connecting box, 
may be used in place of the resistor network. 

Video I-F Alignment Jig 

(Video Test Jack Adapter No. 1) 

The alignment jig used at TS1 and shown in figure 2, should 
be used during the i-f alignment, to apply the proper bias to 
the a-g-c bus, and to provide a convenient oscilloscope connec-

don. This adapter consists of a five-pin plug, two 10,000 ohm 
resistors, and a 1500 mmf condenser for isolation of the bas 
supply. To isolate the oscilloscope from the receiver circuits, 
a 15,000-ohm resistor, by-passed by a 1500 mmf. condenser, is 
used. A suggested method of fabricating the jig is also shown 
in figure 2. This jig should not be used to observe the com-
posite video from the video detector output. 

TUNER BAND PASS ALIGNMENT 
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Fig. 4. Television tuner response curve, Fig. 5. Television tuner response curve, showing tracking compensation. 
showing band pass limits. 

TUNER OSCILLATOR ALIGNMENT 
AM GENERATOR: Connect to receiver antenna-input ter- Connect the scope ground lead to the chassis, near the 

mines. (No matching network is required.) Use un- test point. 
RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner a-g-c 

(white) lead from main chassis, and connect a 1.5 volt 
bias battery, with negative terminal to white lead from 
tuner, and positive terminal to chassis. 

1 

modulated r-f output. 

OSCILLOSCOPE: Connect the vertical-input lead, in series 

with a 1000-ohm resistor, to the mixer grid test point. 

TABLE NO, 

STEP 
AM GENERATOR 
DIAL SETTING 

RECEIVER 
TUNING ADJUST REMARKS 

1 257 mc. channel 13 VC4 for zero beat on scope. a. If regeneration occurs, inject bias; 
bias may be increased up to 3 
volts, if necessary at pin 1 video 
test jack — TS1. 

b. Preset fine tuning adjustment so 
that it is in the middle of its 
range. 

2 

3 

251 mc. channel 12 VCS for zero beat on scope. 

245 mc. channel 11 VC6 for zero beat on scope. 

4 

5 

6 

7 

239 mc. channel 10 VC7 for zero beat on scope. 

233 mc. channel 9 VC8 for zero beat on scope. 

227 mc. channel 8 VC9 for zero beat on scope. 

221 mc. channel 7 VCIO for zero beat on scope. 

8 64.5 mc. channel 6 VCII for zero beat on scope. 2nd harmonic gives 129 mc. 

9 113 mc. channel 4 VC12 for zero beat on scope. 

10 101 mc. channel 2 VC13 for zero beat on scope. 

©John Y. Rider 

t
 t
 -
t7
13
9V
d 
A
l
 



FRONT VIEW 

FINE 
TUNING 

TP4 

TUNER POLE 

MIXER GRID 
TP20 

512 

I ig. 6. Tuner 

TUNER BANDPASS 

SWEEP ( FM) GENERATOR: Connect to antenna-input circuit 

through antenna-input matching network (See figure 1). 

OSCILLOSCOPE: Connect the vertical-input lead, in series with. 

a 1000-ohm resistor, to the mixer plate test point, TP4. 

C t o round lead to the chassis near TP4. 
TABLE NO. 2 

onnec sc pe g 

CORRECT SLOPE OF 
WAVE FORM ON 
CHANNEL 7 

SIDE VIEW 
Layout. 

ALIGNMENT 

TOP VIEW 

RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner a-g-c 

(white) lead from main chassis, and connect a 1.5 volt 
bias battery, with negative terminal to white lead from 
tuner, and positive terminal to chassis. Disconnect tuner 
link from terminal board, B-9, and connect a 40 to 70-ohm 

carbon resistor across the link. 

STEP 

1 

2 

SWEEP ( FM) GENERATOR 
RECEIVER 
TUNING ADJUST REMARKS 

SWEEP DIAL 
SETTING 

channel 13 
(213 mc. with 
10-mc, sweep 
width.) 

(tunnel 13 

MARKER DIAL 
SETTING 

Set first to 210 mc. and 
note position of mark- 
er on response curve. 
Then set to 216 mc. 
and note position of 
marker on response 
curve. 

channel 13 

_ - - - - - 

Use oscilloscope gain as high as 
possible with respect to hum level 
and "bounce". Pips fix channel li-
mita on curve. Response curve 
should be flat between limits (see 
fig. 5). If not, proceed with step 2. 

213 mc. channel 13 TC502 counterclockwise un- 
cil single peak appears. 

CAUTION: Care must be taken 
not to unscrew core far enough to 
make it drop out of the coil. 

3 

4 

-- 
channel 13 213 mc. t hannel 13 

channel 6 

TC504 until peak falls on 
213 mc. marker. . _  s weep-generator output. 

It may be necessary to increase 
 s weep-generator output. 

channel 6 
(85 mc. with 
i0-mc. sweep 
width.) 

- - 
channel 6 

channel 6 

-  
channel 6 

channel 6 

channel 1 
(UHF) 

Set first to 82 mc. and 
note position of mark- 
er on response curve. 
Then set to 88 air. 

and note position of 
marker on response 
curve. 

Curve should be symmetrical and 
centered in pass band. If not, pro-
ceed with step 5. 

5 85 mc. channel 6 TC503 counterclockwise un- 
til single peak appears. 

TC505 until peak falls on 
85 mc. marker. 

CAUTION: Care must be taken 
not to unscrew core far enough to 
make it drop out of the coil. 

_ 
6 

_ -- 
7 

8 

85 mc. channel 6 it may be necessary to increase 
sweep-generator output. 

85 mc. channel 6 TC503 for maximum curve 
height and symmetry of single 
peak, 

After adjusting TC503, recheck as 
in step 4. If necessary, reduce 
sweep-generator output to avoid 
overloading. 

85 mc. channel 6 Retouch TC503 and TC505 
for symmetrical response, cen-
tered about 85 mc. marker. 

To retouch, only turn cores slightly. 

9 44 mc. channel 1 
(UHF) 

Retouch TC503 and TC505 
for symmetrical response ceo- 
tered about 44 mc. 

After this adjustment recheck chan-
nel 6 and be sure it is within limits 

NOTE: On channel 7, observe the tilt and center frequency of 

the response curve. The curve should be centered on the pass 

band and should be symmetrical. If it is not symmetrical, and 

appears unbalanced, as in figure 6, adjust C507 and C5I2 (figure 

5) to obtain a response curve which is in the mirror image 

(tilt in the opposite direction) of the original: for example, il 

channel 7 response curve appears as in figure 6A, adjust C507 

and C512 until the curve appears as in figure 7B. This adjust-

ment over-compensates to make allowance for the effect of 

channel 13 adjustments upon channel 7 response. 

VIDEO 
AM GENERATOR: Connect to mixer test point, TP2, through 

a mixer jig, and adjust the generator for approximately 

30 percent modulation at 400 cycles. Adjust the output of 
the generator during alignment, to keep the output at the 
second detector below 4 volt, peak to peak. 

SWEEP (11) GENERATOR: After step 7, connect to antenna-
input circuit through antenna input matching network. (See 
figure 1.) 

OSCILLOSCOPE: Connect the vertical-input lead to the 15K 
resistor of the video i-f alignment jig. Connect scope 

TABLE NO, 

STEP 
AM GENERATOR 
DIAL SETTING 

SWEEP (FM) GENERATOR 

SWEEP DIAL 
SETTING 

MARKER DIAL 
SETTING 

1 

2 

47.25 

41.25 

3 

4 

5 

6 

7 

45.4 

45.4 

43.0 

42.7 

44.4 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

not used 

I-F ALIGNMENT 
ground lead to the ground lead of the jig. Plug jig 
into TS1. 

PRESET: Contrast and Brightness controls fully counterclock-
wise, and channel selector to channel 4. Adjust AGC 
switch to normal position. 

BIAS: Apply -14 volts of negative bias to pin 1 of video 
i-f alignment jig; ground positive side of bias supply to 
pin 3 of jig. (See figure 2.) 

NOTE: If the i-f shield has been removed for repairs, it must 
be replaced before proceeding with the alignment. 

3 

ADJUST REMARKS 

VC1 for minimum indication on 
scope. 

VC2 for minimum indication on 
scope. 

It is necessary to keep the generator 
output sufficiently high that a null in-
dication may be observed on the os-
cilloscope; however, avoid overloading 
of the receiver by excessive signal. 

TT for maximum indication on 
scope. 

T2 for maximum indication on 
scope. 

VC3 for maximum indication on 
scope. 

T3 for maximum indication on 
scope. 

T4 for maximum indication on 
scope. 

Adjust the output of the AM generator, 
to keep the output at the second de-
tector below 4 volt, peak to peak. 
(For convenience, the oscilloscope may 
be calibrated for this purpose before-
hand.) 

channel 4 
(69 mc., with 
6-mc, sweep 

width) 

Run marker 
along curve, 
checking 
against the 
curve limits 
given in 
fig. 7. 

If necessary, retouch Ti, T2, T3, 
& T4 as directed in REMARKS 
column. 

CAUTION: Do not touch sett-
ings of VC1 and VC2. 

SOUND IF ALIGNMENT 

AM GENERATOR: Connect "hot" lead through a 2200 ohm 

resistor to pin 2 of TS1, using the vi leo i-f alignment jig. 

Connect ground lead of generator to ground lead of jig. 

o 

100 

IE 

iV 

• --. \ 1 .,‘ 3,0_me_ 
. ‘, \ 

%-- ---- -- I i _, 
r-

4 L 

/ 
IR 4_ II 

i \-

1/ - 
' 66 68.5 71 

67.25 7025 
VIDEO 50% 
CARRIER CHECK POINT 

FREQUENCY IN MC 

Fig. 7. Over-all R-F, I-F response curve, 
showing tolerance limits. 

Set Fine Tuning Cam to reference 
point previously made in step 1 of 
Table 1. If response curve does not 
fall within limits shown in fig. 7, re-
touch Ti & T2 for proper level of 
curve at video carrier frequency; ad-
just T4 to level top of curve and T3 
for proper slope of low-frequency side 
of curve. CAUTION: To retouch, 
only turn the adjustments slightly, par-
ticularly T2. 

VOLTMETER: Use v.t.v.m. or 20,000 ohms-per-volt voltmeter. 

Connect to sound test point. 

OSCILLOSCOPE: Connect through crystal probe to cathode 
(pin 11) of picture tube. 

STEP 

AM 
GENERATOR 

DIAL 
SETTING 

2 

3 

4 

4.5 mc. 

ADJUST REMARKS 

T7 for maximum in-
dication on volt-
meter. 

Remove 1st video i-f 
tube, and adjust the 
volume control for 
moderate speaker out-
put. 

4.5 mc. 

4.5 mc. 

T5 primary (bottom 
of T5) for maxi-
mum indication on 
voltmeter. 

T5 secondary (top 
of T5) for maxi-
mum indication on 
voltmeter and mini-
mum speaker out-
put. 

The point of maxi-
msr gamer indication 
foe CS should also 
be the point of mini-
mum speaker output. 

4.5 inc. T8 for minimum in-
dication as view on 
the oscilloscope. 

5 use 
station 
signal 

T5 primary (bottom 
of T5) for mini-
mum AM (noise or 
buzz), using speak-
er output for indi-
cation. 

--
Replace 1st video i-f 
tube, and tune in a 
station, setting fine 
tuning control to ob-
tain a crisp picture, 
with a small amount 
of beat. 

©John F. F. Rider CHASSIS TV-350, TV-354 
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todeogiell 
•11•1•11.11, 

Fig. 8. Video Detector Output, Pin 2 of 
TS1, 3.5 volts, 60 c.p.s. 

Fig. 9. Video Detector Output, Pin 2 
of TS1, 5.5 volts 15,750 c s. 

Fig. 12. Sync Separator Plate, Pin 5, 41 
volts, 15,750 c.p.s. 

OSCILLOSCOPE WAVEFORM PATTERNS 

These waveforms were taken with the receiver adjusted for an approximate peak-

to-peak output of 33 volts at the video detector. The voltages given with the wave-

forms are approximate peak-to-peak values. The frequencies shown are those of the 

waveforms — not the sweep rate of the oscilloscope. The waveforms were taken with 

an oscilloscope having good high-frequency response. With oscilloscopes having poor 

high-frequency response, the sharp peaks of the horizontal waveforms will be more 

rounded than those shown, and the peak-to-peak voltages will differ from those shown. 

Fig. 10. Video Amplifier Plate, Pin 7, 
83 volts, 60 c.p.s. 

Fig. 13. Vertical-Oscillator Grid, Pin 2, 
.34 volts, 60 c.p.s. 

Fig. 11. Sync Separator Grid, Pin 7, 38 
volts 60 c. .s. 

Fig. 14. Vertical-Output Grid, Pin 6, 
80 volts, 60 c.p.s. 

Fig. 15. Vertical Output Plate, Pin 9, Fig. 16. Phase Comparer, Pin 2, 11 volts, Fig. 17. Horizontal Oscillator, 43 volts, 
15,750 c.p.s. 1100 volts, 60 c.p.s. 

Fig. 22. Tuner Apparatus Layout Drawing. 

15,750 c.p.s. test point. 

el; • ' ' 1 

T-2111 T-29 

P . 

CX-I 

TAPERED L INE ASSY 

-le 

Pins 3 and 8, 18 volts, 15,750 c.p.s. 2, 65 volts, 15,750 c.p.s. 
Fig. 18. Horizontal-Oscillator Cathode, Fig. 19. Horizontal-Oscillator Grid, Pin Fig. 20. Horizontal-Output Grid, Pin 5, 

160 volts, 15,750 c.p.s. 

Fig. 23. Wiring diagram, bottom view — TV-350 chassis. 
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Fig. 26. Base layout, top view — TV-354. 
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Fig. 27. Base layout, top view — TV-350. 
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CHASSIS TV-350, TV-354 

Reference 
Symbol 

REPLACEMENT PARTS UST 

TV- 350 

Description 

R1 100K mixer grid . 
R2 10 oscillator disabling 
R3 22K oscillator grid leak 
R4 12K oscillator plate feed 
R5 10 parasitic suppression 
R6 8200 mixer screen 
R7 470K RF grid section II 
R8 22K AGC decoupling 
119 470K RF grid section 11 
RIO 8200 mixer decoupling 
R19 470K discharge resistor 
Cl 220 mmf. osc. heater by-pass 
C2 150 mml. RF grid by-pass 
C3 150 mmf. RF grid by-pass 
C4 220 mmf. RF heater by-pass 
C5 2.7 mmf. oscillator grid tank 
C6 2.2 mmf. injection coupling 
CS .68 nanf. mixer grid coupling 
C9 2.7 mml. oscillator grid blocking 
CIO 7.5 mml. I-F primary 
C11 33 mml. RF grid coupling 

C12 
C13 
C14 
C19 
VC2 
VC3 
XI 
X2 
X3 
T-T 
LI1 
OT 
VOT 
FC 
PT 
X1 XI 
X2 
X3 
X4 
X5 
X6 
X8 
X9 
X10 
XII 
T-1 
T-2 
T-3 
T-4 
T-6 
T-7 
T-8 
T-9 

VR-1 
VR-2 
VR-3 
VR-4 
VR-5 
VR-8 
V11-7 
VR-8 
WS-I 
WR-1 
WR-3 

WR-4 
RI 
R2 
R3 
R4 
R5 
1113 
R7 
RS 
R9 
RIO 
1111 
1112 
1113 
1114 
R15 
R16 
1117 
1118 
R19 
R20 
R22 
1123 
1124 
117.6 
R27 
R28 
R29 
R30 
1131 
1132 
1133 
1134 
1135 
R36 
R37 
1138 
1139 
1140 
R41 

680 mmf. mixer screen 
680 rami. interstage coupling 
.01 mf. I-F by-pass 
20 mml. FM trap 

0.5 to 3.0 mmf. mixer grid 
0.5 to 3.0 mml. RF plate . 
Choke, RF heater ............ 
Plate-cathode coil, tuner 613E7 ................ 
Choke, oscillator heater .. 
Coil, IF primary 
Capacitor, feed thru, AGC decoupling 

..... Transformer, audio output .. 32-8656 

Transformer, vertical output ... 32.8657 32-8658 
32-8655 

................................._. 
...._.............. 32-4112-50 

Filter choke 
Transformer, power 
Coil damper circuit 
Coil 47.25 mc 
Coil 39.75 mc 
Coil 1st VIF grid ... 

Choke, detector 
Coil, detector 
Coil, 2nd detector peak 
Coil, video shunt peak 
Coil, CRT grid 
Coil, horizontal ringing 
Coil, lot VIF plate 
Coil, 2nd VIF plate 
Coil, 3rd VIF plate 
Coil, detector peak 
Coil, lot sound I-F grid 
Coil, 4.5 mc trap 
Transformer, discriminator 
Cable, CRT socket 
Cable, pilot light 
Width control 
Horizontal hold aux. control 
Vertical linearity control 
Height linearity control 
Horizontal hold control 
Vertical hold control 
Brightness control 
Oft-on, volume 
Switch, fringe 

Horizontal out. screen; IF b+ vid, plate 
load (3 used) 

Boost 
Audio output grid resistor (470K) 
Horizontal oscillator plate ( 10K) 
Horizontal oscillator grid ( 39K) 
Vertical output grid divider (820K) 
C- filter resistor ( 1 meg.) 
Audio output cathode (820 ohms) 
let audio plate (220K) 
Horizontal oscillator plate (47K) 
Horizontal oscillator cathode ( 1200X) 
Vertical output grid divider ( 120K) 
Horizontal output grid (1 meg.) 
Line to chassis ( 100K) ... 

Service 
Part No. 

66-4108340 
66-0108340 

_66-3228340 
66.3124340 
66-0108340 
66-2828340 
66-4478240 
.66-3228340 
66-4478240 
66-2825340 
66-4478340 

62-122001001 
62-115001011 
62-115001011 
62-122001001 
30-1224-125 

30-1221-6 
30-1224-126 

. 30-1224-102 
30-1224-37 

62-033009001 
67.-168001011 
62-168001011 

_361238-2 
62-020309011 

31-6520-3 
........31-6520-3 
_ 32-4550-1 

11_312-5124-7 
........ 32-4550-11 

....... 37.-4359-16 
.......30-1245-6 

_........ 3 2-4597.11 
32-4597-3 ........ ........._ 

.••.. .. 32-4112-52 

32.4480-4 
32-4480-9 
32.4557-3 

32-4486-41 
32-4486-42 
32-4486-43 
32-4480-8 

32-4463-10 
32-4463-2 

32-44566A 
. 41-4147-1 
27-6233-4 
33-5574 

33-5565-17 
33-5572-1 
33-5572-1 
33-5572-8 

33-5572-14 
33-5572-9 
33-5573 
42-2035 

33-1335-95 
33-1335-119 
66-4478340 
66-3108340 
66-3395340 
66-4828340 
66-5108340 
66-1824340 
66-4228340 
66-3478340 
66-2128340 
66-4128340 
66-4108340 
66-4105340 
66-3158340 

Horizontal oscillator decoupling (4700 ohms) 66-2478340 
Horizontal oscillator plate ...... 66-3158340 
Vertical oscillator plate ( 1 meg.) _________ 66-5108340 
Phase comp. ( 1 meg.) - 66-5108340 
Phase comp. (1 meg.) _ 66-5108340 
Phase comp. out. (220K) _________________.. 66-4228340 
Phase comp. filter (4.7 meg.) ....... .. 66-5478340 
Vertical sync divider (27K) _66-3278340 
Vertical oscillator cathode (680 ohms) ......... 66-1688240 
Boost ( 39K) 66-3395340 
Vertical output grid (1 meg.) _____. 66-5108340 
Vertical oscillator grid ( 1.8 meg.) ................_ 66-5188340 
Vertical oscillator plate ( 150K) ....... ................... 66-4158340 
Vertical Int. (8200 ohms) ..............................._. 66-2828340 

....... Vertical peak (8200 ohms) 66-2828340 
Vertical oscillator grid ( 1 meg.) - . 66-5108340 
CRT grid (470K) 66-4478340 
SS plate divider ( 8200 ohms) .... 66-2828340 
Vertical Int. (8200 ohms) _______________662828340 
1st audio grid ( 10 meg.) .66-6108240 
Disc. output ( 33K) 66-3338340 
AGC ( 1000 ohms) .66-2101340 
2nd video IF AGC ( 1000 ohms) .... 66-2108340 
2nd video IF cathode (68 ohms) ... 66-0688340 
3rd video IF cathode ( 220 ohms) 66-1228340 
Discriminator (270K) 66-1278340 

Reference 
Symbol 

R42 Discriminator ( 47 ohms) 
R43 1st video IF grid ( 12K) 
1044 1st video IF cathode 
R45 2nd video IF grid ( 12K) 
R46 1st video IF plate (220 ohms) 
R47 2nd video IF plate (220 ohms) 
R48 3rd video IF plate (220 ohms) 
1149 Discriminator Filter (22K) 
R50 2nd IF plate ( 12K) .. 
R5I B-1- decoup. ( 220 ohms) 
1152 Detector damper (6800 ohms) 
R53 Fringe switch (470K) 
1154 Sound IF cathode ( 330K) 
R55 SS grid ( 27K) 
R56 Detector load (3900 ohms) 
1157 Sound IF drop ( 8200 ohms) 
R58 SS grid ( 150K) 
1159 SS grid ( 390K) 
R60 SS grid (680K) 
1161 AGC ( I mey.) 
1162 AGC ( 1 meg.) 
R63 SS screen (8200 ohms) 
1164 SS grid (680K) 
1065 SS plate ( 220K1 
1167 T.,-..-r AGC ( 1000 ol-.r) 
1168 SS screen ( 12K) 
R70 Video cathode (22 ohms) 
R7I Video grid ( 1 meg.) . 
R72 Video. plate divider ( 39K) 
1173 Video plate divider (47K) 
1174 Video screen 2W (33K) 
1175 AGC tuner delay ( 10 meg.) 
1176 Fringe switch ( 10 meg.) 
1177 Fringe switch (510K) 
R79 Fringe switch ( 220K) 
1181 CRT cathode (220K) . 
1182 CRT cathode ( 150K) . 
1183 CRT grid (5600) 
R84 Bass compression ( I0K) 
1185 Cont. divider (2200 ohms) 
R86 1B3 heater (4.7 ohms) . 

Horizontal feed (47K) 
Audio plate (.022) . 
Audio grid (.01) 
Horizontal charge ( 390 mad.) 
Horizontal charge (390 mad.) 
Horizontal mv. ( 82 mmf.) 
C- filter (.47) 
Line by-pass (.01) 
Line by-pass (.01) .. 
Output grid (. 1 mt.) 
Horizontal ringing (2200 mmf.) 
Sync coupling (68 mmf.) 
Phase compensation ( 120 mmf.) 
Horizontal feed ( 1000 mml.) 
Horizontal output grid (.0051 
Horizontal boost (.047) 
Horizontal screen (.01) 
Vertical output grid (. 1 mf.) 
Vertical oscillator cathode (.033) 
Vertical oscillator grid (. 0033) 
AFC filter (. 001 mniff.) 
Retrace suppression (. 047) 
Retrace suppression (.022) 
Vertical charge (.01) 
Vertical integrator (.022) 
Vertical integrator (.022) 
Horizontal feed (.0047) 
Vertical output grid (.047) 
Vertical integrator (.0047) 
1st audio grid (.01) . . 
Discriminator ( 330 mml.) 
let video grid ( 1500 mmf.) 
2nd video grid ( 1500 mmf.) 
2nd video IF cathode ( 33 mmf.) 
3rd video IF cathode ( 1500 mmf.) 
Discriminator (2 used) ( 3.3 mml.) 
1st video IF screen ( 680 mmf.) 
2nd video IF screen (680 mmf.) 
3rd video IF screen (680 mml.) 
Detector by-pass (5.0 mml.) . 
Audio coupling (.1 mf.) . 
Discriminator filter ( 1500 mmf.) 
Discriminator ( 150 mml.) .... 

Description 

Cl 
C2 
C3 
C5 
C6 
C7 
C8 
CO 
CIO 
C11 
C12 
CI3 
CI4 
CI5 
C16 
Cl? 
C18 
C19 
C20 
C21 
C22 
C23 
C25 
C26 
C27 
C28 
C29 
C30 
C3I 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
C39 
C40 
C41 
C42 
C43 
C44 
C45 
C46 
C47 
C48 
C49 
C50 
CIL 
C52 
C53 
C54 
C55 
C56 
C57 
C58 
C59 
C60 
C61 
C82 
C64 

VC1 
VC2 
VC3 
E2 
E3 
El 
XTL 
PL 
Fl 
H.T. 

R2 

Service 
Pail No 

66-0478340 
66-3128340 
66-0478340 
66-3128340 
66-1228340 
66-1228340 
66-1228340 
66-3228340 
66-3125340 
66-1228340 
66-2688340 
66-4478340 
66-1338340 
66-3278340 
66-2398340 
66-2828340 
66-4158340 
66-4398340 
66-4688340 
66-5108340 
68-5108340 
66-2828340 
66-4688340 
66-4228340 
66-2108340 
66-3125340 
66-0228340 
66-5108340 
66-3398340 
88-3478340 
66-3335340 
66-6108240 
866108340 
66-4518240 
66-4228340 
66-4228340 
66-4158340 
66-2568340 
66-3108340 
66-2228340 
66-9478340 
66-3474340 
30-4650-60 
30-1238-2 

60-10385437 
60-10395437 
60-00825437 
30-4671-68 
30-4650-58 
30-4650-58 
30-4650-47 

60-20225434 
62-068409011 
60-10125237 
62-02209001 

30-1238-1 
36465645 
30-1238-2 

30-4650-47 
364650-44 
30-4650-55 

62-210001011 
30-4650-45 
30-4650-43 
30-4650-41 
36465643 
30-4850-43 
30-485656 
364650-45 
30-4650.56 
30-1238-2 

62-133001001 
30-1238-15 
30-1238-15 

62-033009001 
30-1238-15 
31-1221-9 
30-1238-7 
30-1238-7 
30-1238-7 
30-1224-28 
30-4650-47 
30-1224-28 

SS grid (.047) 30-4650-45 
Sound takeoff ( 18 mml.) 82-018300001 

AFC Output (.001) . 30-4650-53 

SS grid (. 022> 30.4650-43 
Video grid (.047) ........._ ._.. 30-4650-45 
Sound IF grid ( 3.3 mmi.> 311221.9 
Video screen ( 680 mml) 30-1238-7 
SS grid ( 330 mml.> 62-133001001 

4.5 trap (68 mmi.) 62.068409011 

Bass romp. ).047) 30-4650-45 
Contrast control ( 39 mmf.) . . 82-039409011 

Electrolytic capacitor (sound discriminator) 45-3035-4 
Electrolytic capacitor (input) 30-2568-62 
Electrolytic capacitor (4 section) 30-2584-1 
Crystal ( 1N64) (detector) 34-8022 
Pilot lamp . 3463-4 
Fuse (.7 amp.) AD-2246-15 
Transformer, horizontal output 32-8653 

T V - 354 
100K mixer grid 
10 oscillator disabling 

66-4108540 
66-0108340 

Reference 
Symbol 

R3 
R4 
R5 
R6 
117 
R8 
R9 
RIO 
R19 
CI 
C2 
C3 
C4 
C5 
C6 
C8 
C9 
CIO 
C11 
C12 
C19 

VC2 
VC3 
X1 
X2 
X3 
X4 
X5 
X6 
LII 

Ti' 
T28 
T29 
C311 

TS- 1 
LC 
OT 
V 
F.C. 
BI 
CL- 11 

R1 
R3 
114 
115 
R6 
117 
R8 
R9 
1111 
1112 
1112A 
1113 
R14 
R15 
R17 
1118 
R19 
1120 
R21 
1123 
R24 
1124A 
1124B 
1126 
R27 
R28 
1129 
1130 
R31 
R31A 
R32 
R34 
R35 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
R45 
R413 
1147 
R47A 
1148 
1149 
R50 
RS' 
1152 
R54 
R55 
R56 
1151 
R58 
R59 
1160 
1161 
R62 
1163 
1184 
1165 
1167 
1168 
R69 
1170 
1171 
R72 

Description 
22K oscillator grid leak 
12K oscillator plate feed 
10 parasitic suppression 
8200 mixer screen 
470K RF grid section 11 
22K AGC decoup. 
470K RF grid section 11 
8200 mixer decoupling 
470K discharge 
220 R.F. capacitor 
150 R.F. grid bypass capacitor 
150 R.F. grid bypass capacitor 
220 oscillator heater capacitor 
2.7 oscillator grid tank 
2.2 infection coupling .. 
0.56 interstage coupling 
12 oscillator grid block capacitor 
7.5 IF primary .. 
33 mml. R.F. grid coupling 
680 mixer screen 
22 FM trap 
27 mixer grid coupling 
.01 IF bypass capacitor 
.05 to 3.0 mixer-grid 31-6520-3 
.05 to 3.0 RF plate 31-6520-3 
RF heater 32-4550-1 
plate-cathode (6BZ7) 312-5124-7 
oscillator heater 32-4550-11 
UHF channel, gad. side 32-4550-11 
UHF channel 312-5133-3 
FM trap 32-4550-3 
AGC decoupling 30.1245-6 
shield, tube tuner (2 used) 56-5629-5 
stud, trimount, tuner (5 used) W2235-7FA9 
connector, tuner 27-6273-11 
IF primary 32-4359-16 
antenna coils . 32-4432-3 
antenna coils 32-4432-3 
IF trap 32-4552-1 

76-8957 
test connector 
interlock connector 

Service 
Part No. 

66-3228340 
66-3124340 
66-0108340 
66-2828340 
664478240 
66-3228340 
66-4478240 
66-2825340 
66-4478540 

62-122001001 
62-115001001 
62-115001001 
62-122001001 
30-1224-125 

30-1221-6 
30-1221-11 

30-1224-102 
30-1224-37 

62-033409011 
62-168001011 
62-020309011 
30-1224-126 

30-1238-2 

27-6273-8 
.27-6240-3 

vertical output transformer ...................................................... 32-8667 
choke, filter ...... ... 32-8654 

....... fuse holder 76-4519-2 

fuse AD2246-15 
transformer, horizontal output ........._......... 32-8666 
audio output grid (470K) 
horizontal oscillator grid (56K) .. 66-4478340 _ 66-3568340 
resistor, vertical output cathode (330) _-........... 66-1334340 
C filter ( 1 meg.) 
audio output cathode (270 ohms) . ---- ... 
lot audio plate (220K) . ______-___ 66-4228340 
horizontal oscillator plate (47K) 66-3478340 
horizontal oscillator cathode ( 1200) ________ 66-2128340 
horizontal output grid (1 meg.) . ...........-....._..... 66-5108340 

line to chassis (100K) . . .. 66-4105340 
resistor, tuner B plus ( 15K) ........_... 663155340 
horizontal oscillator decoupling (4700) ...._...... 66-2478340 
horizontal oscillator plate (15K) _ _ 66-3158340 
phase comparer (1 meg.) 66-5108340 

phase comparer output (220K) 
phase comparer filter (4.7 meg.) .. 
bias divider (4.7 meg.) 
vertical oscillator cathode (680) 

66-4228340 
.. 66-5478340 

66-5478340 
.. 66-1688240 

horizontal feed (47K) ___________________ 663474340 
bias divider ( 180K) 66-4188340 
vertical oscillator plate (1 meg.) __._________ 66-5108340 

vertical oscillator grid ( 1.8 meg.) 66-5188340 vertical oscillator plate ( 180K) .... __________ 66-4184340 

vertical integrator (8200) 
vertical output grid (3.3 mag.) ... _ 66-2828340 ve________  66-5338340 
vertical oscillator grid (1 meg.) _____________ 66-5108340 
boost divider ( 100K) 
CRT grid (470K) 66-4104340 __.. 66-4478340 
vertical integrator (8200) ______________ 66-2828340 
1st audio grid ( 10 meg.) .. 66-6108340 

3rd VIF cathode (220) _.....----..---..._..._.. 66-1228340 

lot VIF cathode (47) 66-0478340 

2nd video IF screen (220) _____________. 66-1228340 

discriminator filter 

detector load ( 3900 ohms) 66-2398340 

SS grid (680K) ...... 66-4688340 
AGC tuner delay (1 meg.) 66-5108240 
AGC (1 meg.) 66-5108340 
SS screen (8200) .. • 66-2828340 

SS plate (220K) . 66-4228340 
tuner AGC (1000) .. 66-2108340 
SS screen ( 12K) . 66-3125340 
SS grid (150K) -------- - -- 66-4158340 
video cathode (22) 66-0228340 
video grid (1 meg.) 66-5108340 
video plate divider (39E)............................... 66-3398340  

Ref erince 
Symbol 
R73 
R74 
1175 
E76 
R77 
1078 
1179 
1180 
R81 
R81A 
R82 
R63 
R64 
1155 

Cl 
C2 
C3 
C4 
C5 
C6 
C7 
CO 
C9 
CIO 
CI 1 
C12 
C13 
C14 
C15 
Cl5A 
C16 
C17 
CI7A 
C18 
C20 
C22 
C23 
C26 
C27 
C29 
C30 
C31 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
C39 
C3SA 
C40 
C41 
C43 
C44 
C45 
C46 
C47 
C48 
C49 
C50 
C50A 
C52 
C53 
C54 
C55 
C58 
C57 
C58 
C59 
CaO 
C61 
C62 
C63 
C64 
VR-2 
VR-3 
VR-4 
VR-5 
VR-6 
VR-7 
VR-8 
VR-9 
WS-1 
Ti 
T2 
T3 
T4 
T5 
T7 
T8 
XI 
X2 
X3 
X4 
X5 
X6 
X7 
X8 
X9 
X10 
XI 1 
WR-2 
WR-3 
WR-4 
VC1 
VC2 
VC3 
E-1 
E- IA 
E-2 
E-3 
xtal 

Description 
video plate divider (47K) 
video screen (33K) _ .. 
AGC tuner delay ( 10 meg.) .. 
fringe switch ( 10 meg.) . 
fringe switch (510K) 
fringe switch (56K) _ .....,...... .. 
fringe switch (220K) 
fringe switch ( 180K) 
brightness comp. (8200) 
brightness comp. (22K) 
CRT cathode ( 150K) 
CRT cathode (5600) 
bans c. _____________________ 
cont. div. (2200) . - 
1B3 heater ( 1.0 ohms) .. ..................____ 
audio plate (.022) ......._____ 
audio coupling (.005) 30- 1238-
vertical damp. (.047) 
AFC filter (.01) 30-1238-2 
horizontal m.v (390) 60-10395437 
horizontal m.v. 
C filter (.47) 30-4671-68 
line bypass (.01) 30-4650-58 
line bypass (.01) 36465658 
horizontal charge ( 390) 60-10395417 
horizontal ringing (2200) 60-20225434 
sync coupling (68) .62-068409011 
phase comp. ( 120 mml.) . . 60-01025237 
horizontal feed ( 1000 mf.) 62-022009001 
horizontal output grid (. 005) 30-1238-1 
AFC output (.001) . 30-4650-52 
horizontal feed (.0047) 30-4650-56 
video bias filter (. 01) 30-12362 

Service 
Part No. 

66-3478340 
66-3335340 
66-6108240 
66-6108340 
66-4518240 
66-3588340 
66-4228340 
66-4188340 
662828340 
66-3228340 
66-4158340 
66-2568340 
66-3108340 
66-2228340 
66-9108340 
30-4650-60 

vertical oscillator grid (.0022) 364650-54 
retrace suppression (.047) ___............ 30-4650-45 
retrace suppression (.022) _ ....-.................._ 30-4650-43 
vertical integrator (.022) ................ 30-4650-43 
vertical integrator (. 022) 30-4650-43 

vertical integrator (. 0047) 30-4650-56 
1st audio grid (.01> 30-1238-2 
discriminator 62-133001001 
lot VIF grid ( 1500 mml.) 30-1238-15 

2nd VIF cathode (33) 62-033009001 
3rd VIF cathode ( 1500 mmt) ____________ . 30-1238-15 
discriminator ( 3.3) 30-1221-9 
1st VIF screen (680 mmf.) ........-...-________ 62-168001011 
2nd VIF screen ( 680 mml.) ............--_________62-168001011 
2nd VIF screen (680 mmf.) ...62-168001011 
3rd VIF screen ( 680 mml.) ................................... .. ........62-168001011 
detector bypass ( 5.0 mml.) 30-1224-28 
discriminator filter ( 1500 mml.) . 30-1238-15 
discriminator (15d) .... 62-115001001 
B plus decoupling ( 1500 mml.) 30-1238-11 
SIP cathode (.005) .. 30-1238-1 
SIF screen (.0022) 30-4650-54 

sound takeoff ( 18 mmf.) 62-018300001 

AGC (. 15) 30-4650-48 

SS screen (. 1) 30-4650-47 

video rid (.047) 30-4650-45 

video screen (680 innil.) --------------------------------------------------- 62-168001011 
SS grid ..... 62-133001001 
video cathode (.01) 30-465641 
4.5 trap (68) 62-068409011 
brightness compensator (.01) . 30-1238-2 
bass comp. (.033) 
CRT cathode (. 1) 
contrast cont. (390) 
control, horizontal hold aux. 
control, vertical lin. 
control, height 
control, horizontal hold 
control, vertical hold 
control, brightness 
control, off-on volume 
control, width 
switch, fringe 
coil, horizontal ringing 
coil, 1st VIF plate .............. 
coil, 2nd VIF plate 

transformer, discriminator .......... 

coil, 4.5 trap 
coil, damper 
47.25 trap . 

coil, lot VIF grid 

30-4650-44 
.. 30-4650-47 
62-039409011 

33-5565-17 
33-5572-13 
33-5572-1 
33-5572-8 
33-5572-14 
33-5572-9 
33-5573 

33-5546-58 
42-2035 

32-4557-3 
32-4486-41 
32-4486-42 
32-4486-43 
32-4450-SA 
32-4463-10 
. 32-4463-2 
32-4112-50 
32-4597-11 
32-4,597-11 
32-4597-3 

.32-4112-49 

res., horizontal output screen --------------------------------------- 33-1335-125 

VIF (0.5 to 5.0) .. 31-6520-9 
VIF (0.5 to 5.0) . 31-6520-9 

31-6520-9 
capacitor, i' cam 30-2584-42 
capacitor, 1" cam 30-2584-43 
sound discriminator (2 mf.) 45-3035-4 
input 30-2568-62 
crystal 1N64 .34-8022 
transformer, power .. 32-8661 
cable, CRT socket 41-4147-1 
cable, pilot lamp 27-6233-4 
pilot lamp 3463-4 
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Reference 
Symbol 

SI 
S2   

S3 
S4 
S5 
S6 
S7 
S8 
S9 
Si() 
Su 
S12 

S13 
S14 
S15 
SI6 
S17 
S18 
S19 
S20 
S21 
S22 
S23 
S24 

VHF TUNING 

UHF TUNING (if provided) 

INTERMEDIATE 

FREQUENCIES 
Video Carrier    45.75 mc. 
Sound (intercarrier)  4.5 mc. 

CIRCUIT DESCRIPTION 
The TV-400 is the deluxe receiver of the new line employing 

a single chassis. The VHF tuner used is a 12 channel, 13 posi-

tion tuner mounted on a separate sub-chassis. The thirteenth 

position is used for the reception of UHF signals in conjunction 
with a UT-26 UHF tuner. The R.F. amplifier is a 6BZ7 tube, 

while the local oscillator and mixer stages use a type 6X8 tube. 

The pentode section of the 6X8 is used for mixing, while the 
triode is used as a local oscillator. 
The output of the mixer, a 40-MC signal, is link coupled to 

four stagger tuned video I-F stages employing four 6CB6 tubes. 

This I-F system is an improved I- F, in that it contains addi-
tional trapping to improve the adjacent channel interference. 
In the grid circuit of the first I- F, we have the 47.25-MC 
adjacent channel sound trap and the 41.25-MC accompanying 
sound trap. In the grid circuit of the third Video we have 
an additional 47.25-MC adjacent sound trap along with a 39.75-

MC actacent channel picture trap. This 39.75-MC adjacent 
channel picture trap is something we have not used in quite a 
long period of time, and the adjustment of this trap along with 
the other traps is of primary importance in achieving the top 
performance built into our TV-400 chassis. 
A 1N64 crystal diode is used as a video detector. Following 

the video detector is a video amplifier consisting of two stages. 
The first stage uses the pentode section of the 6AX8 and the 
output stage uses a 6AQ5 which drives the grid of the picture 
tube. 

Sound I-F (intercarrier) is obtained by utilizing the beat 
frequency produced when the 45.75-MC video carrier and the 
41.25-MC sound carrier are mixed in the video detector. The 

beat frequency 4.5-MC is the difference between 45.75-MC and 
41.25-MC and contains the FM sound signal. This 4.5-MC 
signal contains only a negligible amount of the video AM 
amplitude modulation, provided that the amplitude of the 41.25-
MC signal is considerably lower than that of the 45.75-MC 

TUBE COMPLEMENT — TV-400 CHASSIS 

Tube Type Function 

 6AT6  first audio and tuner a-g-c delay 
GALS  ratio detector 
6AU6  2nd sound i-f amplifier 
6BA6    1st sound i-f amplifier 
6CU6  horizontal output 
6V6GT   audio output 
6AX8  video amplifier, sync separator 
6AX4GT damper 

 6CB6 ................................. video, i-f amplifier 
 6CB6 video, i-f amplifier 
 12AU7 _ _ _ cathode follower & noise inverter 
  6AU6 _ _ AGC gate 
 6CB6 video i-f amplifier 
 6AQ5  video output 
 12AU7  vertical oscillator 
  12B4  vertical output 
  6BC6 video i-f amplifier 
 6AL5  phase comparer 
 I2AU7A  horizontal oscillator 
 1B3GT high voltage rectifier 

5U4G ..................................low voltage rectifier 
 5U4G low voltage rectifier 
 6BZ7   RF amplifier 

6X8 oscillator-mixer 
21ZP4B picture tube 

SPECIFICATIONS — TV-400 CHASSIS 

Twelve channel, 13 position incremental tuner, 
covering VHF television channels 2 through 
13; plus UHF position, and fine tuning of local 
oscillator. 

Continuous tuning, covering UHF television 
channels 14 through 83. 

OPERATING VOLTAGE  100 to 120 volts, 60 cycle, A.C. 

Without UHF, 240 w. 
With UHF, 245 w. 

TRANSMISSION LINE  300-ohm, twin-wire lead. 

signal. The proper relative amplitude of the two carriers is 
established in the alignment of the receivers. There is sound 
output only when both the video and sound carriers are present. 

A-G-C voltage for the video I-F system and the R-F amplifier 
is obtained from a keyed a-g-c system which uses a 6AU6 tube, 
as the a-g-c gate. Composite video from the video-amplifier 
plate circuit through a cathode follower, is fed to the grid of 
the a-g-c gate tube, while a gating or keying pulse, obtained 
from a winding on the horizontal-output transformer, is applied 
to the plate. The sync-pulse polarity applied to the grid of 
S12 is positive; therefore, the a-g-c gate can conduct in propor-
tion to the amplitude of the sync-pulse tips if the gating or 
keying pulse occurs at the same time as the sync. Because the 
keying or gate pulse is a constant amplitude, approximately 500 
volts peak, the amplitude of the sync pulse will determine the 
amount of conduction in the gate tube. The plate current of 
the keyed a-g-c gate tube flows through a resistor network, 
developing a voltage which is negative with respect to the 
chassis and whose amplitude is proportional to the plate cur-
rent. This negative voltage is used to control the gain of the 
receiver. Since conduction cannot occur in the a-g-c gate tube 
unless the sync pulse and gating pulse occur at the same time, 
noise disturbances that occur between sync-pulse intervals can-
not affect the a-g-c voltage. 

Composite video for the sync circuits is taken from the plate 
of the first video amplifier. The output is fed to a cathode 
follower which delivers the information into the noise inverter 
circuit. The noise inverter is operated with a low value of 
plate voltage and high bias which keeps the tube beyond cut-
off. When the composite video signal is applied to the grid of 
the noise inverter the sync appears as positive pulses: noise 

which could affect the sweep circuits also appears as positive 
pulses. Harmful noise pulses usually have amplitudes far 

greater than the sync pulses, and therefore, drive the grid of 

POWER CONSUMPTION 

the noise inverter positive sufficiently to allow conduction in 
the noise-inverter plate circuit. 

The output of the noise inverter consists of negative-going 

noise pulses. It should be noted that the noise pulses which 
exceed the sync level have been passed and their polarity 
reversed by the noise inverter. The output of the noise 
inverter is now mixed with the composite video and fed to the 
grid of the sync separator, the triode section of the 6AX8 tube. 

Since the composite video fed to the grid of the sync separator 
has positive sync polarity, the positive noise pulses carried with 
the composite video would be passed by the sync separator; 
however, the output of the noise inverter consists of these same 
noise pulses, but they are of opposite polarity; thus, the noise 
pulses are cancelled. The output of the sync separator contains 
only the sync pulses which are fed to the vertical and horizontal 
circuits. The vertical pulses are fed from the plate of the sync 
separator to the vertical oscillator through an integrator circuit. 
The vertical oscillator employs a 12AU7 tube as a cathode 
coupled tnultivibrator. A variable resistor in the grid circuit 
of the second triode adjusts the oscillator frequency and serves 
as the hold control. A variable resistor in the plate circuit of 
the same tube provides vertical height adjustment. The vertical 
output stage employs a 12B4 tube. A variable resistor in the 
cathode circuit provides adjustment of the vertical linearity. 
A vertical retrace suppression circuit is connected from one 
side of the vertical output transformer to the picture tube 
cathode. The vertical sync is separated from the horizontal 
sync by the integrator circuit, and is fed to the grid of the 
vertical oscillator. The output of the vertical oscillator is 
amplified by the vertical-output amplifier, using a 12B4 tube, 
and the output of the amplifier is applied to the vertical-deflec-
tion coils through the vertical-output transformer. 

Horizontal sync information is fed into the phase comparer 
circuit which controls the frequency of the horizontal oscillator. 
A 6AL5 tube is employed as the phase comparer in the hori-
zontal circuits. The plate of one diode is grounded, the 
cathodes of both diodes are tied together and, from a winding 
on the horizontal output transformer, a pulse is fed, through 
a shaping network to the plate to the other diode. The hori-
zontal sync pulses from the sync separator are fed to the cath-
odes. If the incoming sync pulse is not in phase with the 
pulse from the horizontal output transformer, a difference 
voltage occurs in the output of the phase comparer which is fed 
to the horizontal oscillator and is used to control its frequency. 
A cathode coupled multivibrator using a 12AU7A tube provides 
the horizontal oscillator signal. Two variable resistors in series 
to the grid of the second triode section of the oscillator are 
employed as the horizontal hold control and horizontal hold 
centering control. With these controls, the horizontal oscillator 
frequency is adjusted within the range of the phase comparer 
control voltage. 

When the voltage is delivered to the horizontal oscillator 
grid by the phase comparers circuit is positive, it increases the 
frequency of the oscillator; when the voltage is negative, it 
reduces the frequency of the oscillator. This control voltage 
holds the horizontal oscillator in phase with the sync signal. 
The HORIZ. HOLD control, adjusts the horizontal oscillator 
to the proper frequency, so that it may be controlled by the 
phase comparer. The output of the horizontal oscillator is fed 
to the horizontal-output amplifier, which uses a 6CU6 tube, V19. 
The second anode voltage for the picture tube is furnished by 

a high-voltage winding of the horizontal-output transformer, 
and is rectified by a 1B3GT high-voltage rectifier tube. 

VIDEO PEAKING-COIL ADJUSTMENT — TV-400 

The peaking coil, T5, is adjusted at the factory for proper 
transient response of the video circuits. Ordinarily, this coil 

will require no further adjustment by the serviceman. On any 
station where excessive overshoot or excessive smear is present, 

a slight adjustment of T5 may improve the picture quality on 
that station; however, this adjustment may sacrifice the quality 
on other channels. If T5 is replaced in servicing, adjustment 

will be required. 

Before adjusting T5, check the tuner alignment and I-F 
alignment. (Never adjust T5 until the alignment of a receiver 
is correct.) Then tune in a station and adjust T5 until there 
are no trailing whites or smear in the picture. Turning T5 

clockwise reduces trailing whites and overshoot; turning T5 

counterclockwise reduces picture smear and increases trailing 

whites. The proper position is the point where no smear or 

trailing whites appear in the picture. 

The above procedure for adjustment of T5 applies to a parti-

cular station exhibiting smear or overshoot. After T5 is ad-

justed, reception on all the other stations should be checked, to 

make certain that the adjustment has not impaired the picture 
quality. 

TELEVISION ALIGNMENT 

General 
The alignment procedure follows the general pattern of first 

checking the tuner response with an FM sweep generator and 
oscilloscope, comparing the response curve with that given in 

the manual, and aligning the tuner if necessary. After it is 
established that the tuner is in correct alignment, the video I-F 
channel is aligned by tuning each coil to its assigned pole fre-
quency, using an AM signal, and then feeding in a sweep signal 
at the antenna terminals and retouching the I-F adjustments to 

obtain the desired pass band. Finally, the sound channel is 
aligned, using an AM signal, by tuning the sound take-off coil 
and the I-F and ratio-detector transformers. 
The over-all response curve ( r- f, i-f) of the circuits from the 

antenna terminals to the video detector, after the I-F stages have 
been aligned, should appear essentially the same, regardless of 
the channel under test. If not, the tuner should be aligned. 
The video-carrier intermediate frequency is 45.75 mc., and 

the sound intermediate (intercarrier) frequency is 4.5 Inc. 

Alignment of these circuits requires careful workmanship and 
good equipment. The following precautions must be observed: 

1. There must be a good bond between the receiver chassis 
and the test equipment. This is most easily obtained by having 

the top of the workbench metallic. The receiver chassis should 

be placed tuner-side down on the bench. If the bench has no 
metallic top, the test equipment and chassis can be bonded by 
a strip of copper about 2 inches wide. The section of the 
chassis nearest the tuner should rest on the strip. 

2. Do not disconnect the picture tube yoke while the receiver 
is turned on. 

3. Allow the receiver and test equipment to warm up for 15 
minutes before starting the alignment. 

4. The marker (AM) signal generator should be calibrated 
accurately to the frequencies used and to the sound and video 
r-f carriers of each channel used during alignment. If model 
7008 is used, the built-in crystal calibrator provides an excellent 
means of calibration. An alternate method for calibrating tht 
signal generator to the sound and video r-f carrier frequencies 
is to zero-beat the signal generator with the received signals. 

For further information regarding calibration, refer to Philco 
Lesson PR- 1745 (J) entitled "Television Service in the Home." 

HORIZONTAL-OSCILLATOR ADJUSTMENT — TV-400 

To adjust the horizontal-oscillator circuit, tune in a station 
and proceed as follows: 

1. Decenter the picture until blanking can be observed at 
the right-hand side. 

2. Increase the BRIGHTNESS control setting until the 
blanking becomes visible This will appear as a dark vertical 
bar on each side of the picture. 

3. Connect a . 1 mf condenser from the test point, to ground. 
(The plate side of the horizontal ringing coil, T6, is connected 
to the test point.) 

4. Set the HORIZONTAL HOLD control to the approxi-
mate center of its mechanical rotation. 

5. Adjust the HORIZONTAL HOLD CENTERING control 
until equal portions of the blanking bar appear on both si 
of the picture. Ig
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6. Remove the .1 mf condenser from the test point. 
7. Adjust the horizontal ringing coil until equal portions of 

the blanking bar again appear on both sides of the picture. 
8. Rotate the HORIZONTAL HOLD control through its 

range. The picture should fall out of sync on both sides of .the 
center of its rotation. If the picture does not fall out of sync 
on both sides, readjust the HORIZONTAL HOLD CENTER-
ING control. 

9. Rotate the HORIZONTAL HOLD control through its 
range, and observe the number of diagonal blanking bars that 
appear just before the picture pulls into sync. The pull-in 
should occur with from 1 to 2 diagonal bars when the sync 
position is approached from either direction. If proper pull-
in is not obtained, repeat the above procedure. 

JIGS AND ADAPTERS REQUIRED — TV-400 

Fig. 1. Antenna-Input matching network. 

Mixer Jig 
Connections to the grid of the mixer tube may be made 

through the test point provided for this purpose. To connec 
the generator to this point, a mixer-grid jig, Philco Part No. 

Fig. 3. Sound 1-F Input Alignment Jig 
(Video Test Jack Adapter No. 2). 

Fig. 2. Video I-F Alignment Jig 
(Video Test Jack Adapter No. 1). 

45-1739, and a connecting cable, Philco Part No. 45-1635, may 
be used. As an alternate, a Philco alligator-clip adapter, Part 
No. 45-1636, with as short a ground lead as possible, may be 
used to connect the alignment jack. The ground lead should be 
connected as close as possible to the mixer tube. It is essential 
that the signal-generator output lead be terminated with a 
68-ohm resistor (carbon), so that regeneration, caused by con-
nection of the lead to the mixer, is held to a minimum. 

Antenna-Input Matching Network 
An impedance-matching network for coupling the signal 

generator to the antenna input terminals of the receiver is shown 

in figure 1. • This network, which is designed to have an input 
impedance of 75 ohms and an output impedance of 300 ohms 
is used to match a 75-ohm generator to a 300-ohm antenna-input 
circuit. The resistors used in this network should be of carbon-
composition construction, and should be chosen from a group, 
to obtain values within ten percent of those indicated. The 
resistors should be placed in a shield can, to prevent variable 
effects. An antenna-matching jig, Philco Part No. 45-1736, 
which consists of a matching transformer and connecting box, 
may be used in place of the resistor network. 

Video I-F Alignment Jig 
(Video Test Jack Adapter No. 1) 
The alignment jig used at TS1 and shown in figure 2, should 

be used during the i-f alignment, to apply the proper bias to 
the a-g-c bus, and to provide a convenient oscilloscope connec-
tion. This adapter consists of a five-pin plug, two 10,000 ohms 
resistors, and a 1500 mmf condenser for isolation of the bias 
supply. To isolate the oscilloscope from the receiver circuits, 
a 15,000-ohm resistor, by-passed by a 1500 mmf. condenser, is 
used. A suggested method of fabricating the jig is also shown 
in figure 2. This jig should not be used to observe the com-
posite video from the video detector output. 

Sound 14 input Alignment Jig 
(Video Test Jack Adapter No. 2) 

To observe the composite video, at TS1, a jig may be made 
with a five-pin plug and a 2200 ohm resistor. (See figure 3.) 
The 2200 ohm resistor should be connected to pin 2 of the plug. 
A ground lead should be connected to pin 3. To observe the 
composite video, connect the oscilloscope to the 2200 ohm 

resistor and the ground lead. This jig is also used for injection 
of the 4.5 mc. signal during s-i-f alignment. 

Fig. 4. Television tuner response curve, 
showing bandpass limits. 

TUNER BAND PASS ALIGNMENT 

(See Table No. 2 
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Fig. 5. Television tuner response curve, showing tracking compensation. 

TUNER OSCILLATOR ALIGNMENT 

TABLE NO. 1 
AM GENERATOR: Connect to receiver antenna-input ter- Connect the scope ground lead to the chassis, near the 

minais. (No matching network is required.) Use un-

modulated 'r-f output. 

OSCILLOSCOPE: Connect the vertical-input lead, in series 

with a 1000-ohm resistor, to the mixer grid test point 

test point. 

RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner a-g-c 
(pink tracer) lead from main chassis, and connect a 1.5 volt 
bias battery, with negative terminal to white lead from 
tuner, and positive terminal to chassis. 

STEP 
I 

AM GENERATOR DIAL SETTING RECEIVER TUNING ADJUST REMARKS 
257 mc. channel 13 T2 for zero beat on scope. a. If regeneration occurs, inject bias; 

bias may be increased up to 3 
volts, if necessary at pin 1 video 
test jack — TS1. 

b. Preset fine tuning adjustment so 
that it is in the middle of its 
range. 

2 251 mc. channel 12 VC8 for zero beat on scope. 

3 245 mc. channel 11 VC7 for zero beat on scope. 

4 

5 

6 

239 mc. channel 10 VC6 for zero beat on scope. 

233 mc. channel 9 VC5 for zero beat on scope. 

221 mc. channel 7 VC4 for zero beat on scope. 

7 64.5 mc. channel 6 T7 for zero beat on scope. 2nd harmonic gives 129 mc. 

8 113 mc. channel 4 T5 for zero beat on scope. 

9 101 mc. channel 2 T3 for zero beat on scope. 

TP40 
TUNER POLE 
(DTI 
MIXER GRID TP20 

CORRECT SLOPE OF WAVE FORM ON CHANNEL 7 

VC3 

VC2 

UHF POWER 
F TP-I 

UHF INPUT 
TOP VIEW 

Pig. 

VC7 10 
OVC6 0 

o 
610VCS eT5 

C) e- 50 4 

7VC4 6  

FRONT VIEW 
6. Tuner Layout. 

TUNING 

18 
T9 CHANNEL I 43.5MC GAIN 

714 CHANNEL6 BANDWIDTH 

CHANNEL 13 BANDWIDTH 
T15 

121 

GAIN ON LOW CHANNELS 

127 

SIDE VIEW 
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TUNER BANDPASS ALIGNMENT - TABLE 2 

SWEEP (FM) GENERATOR: Connect to receiver antenna-
input through Antenna-input Matching Network. (See 
figure 1.) 

OSCILLOSCOPE: Connect the oscilloscope to the junction of 
R518(15K,1W) and the tuner red lead. Clip ground lead 
of scope to chassis. 

RECEIVER CIRCUIT ALTERATIONS: Disconnect tuner a-g-c 
(white) lead from main chassis and connect a 1.5-volt bias 
battery; negative terminal to white lead from tuner, and 
positive terminal to chassis. Disconnect tuner coupling 
link leads, and connect a 40- to 70-ohm carbon resistor 
across the open end of the lead, from the tuner. 

STEP 

SWEEP ( FM) GENERATOR 
RECEIVER 
TUNING ADJUST REMARKS Sweep Dial 

Setting 
Marker Dial 

Setting 

1 Channel 13 
(213 mc., with 
10-mc. sweep 
width.) 

Set first to 210 mc. 
and note position 
of marker on 
response curve. 
Set to 216 mc. and 
note position of 
marker on response 
curve. 

Channel 13 Oscilloscope gain as high as possible with 
respect to hum level and "bounce". Pips 
fix channel limits on curve. Response 
curve to be flat between limits (see figure 
4). If not, proceed with step 2. 

2 Channel 13 213 mc. Channel 13 T8 counterclockwise 
until single peak 
appears. 

CAUTION: Care must be taken not to 
unscrew core far enough to make it drop 
out of the coil. 

3 Channel 13 213 mc. Channel 13 T15 until peak falls 
on 213 mc. marker. 

Sweep Generator output may have to be 
increased. 

4 Channel 7 
(177 mc., with 
10-mc, sweep 
width.) 

Set first to 174 mc. 
and note position 
of marker on 
response curve. Set 
to 180 mc. and note 
position of marker 
on response curve. 

Channel 7 Note curve with respect to tilt and center 
frequency. Curve should be centered in 
pass-band and symmetrical. If not, pro-
ceed with step 5. 

5 Channel 7 174 mc. 
and 

180 mc. 

Channel 7 VC3 and VC2 to get 
correct tilt on top of 
curve. ____ 

VC3 and VC2 compensate for the tuning 
effect of Channel 13 adjustment upon 
Channel 7. (See figure 5.) 

6 Channel 13 213 mc. Channel 13 Retouch T15 and T8 
for symmetrical re-
sponse centered about 
213 mc. marker. 

To retouch, only turn cores slightly. 

7 Channel 7 117 mc. Channel 7 Repeat step 5. Check response curve for correct center 
frequency and symmetry. 

8 Repeat steps 6 and 7. Repeat Channel 13 and Channel 7 adjust-
ments, alternately, until favorable curves 
are obtained on both. 

9 Channel 6 
(85 mc. with 
10-mc, sweep 
width.) 

Set first to 82 mc. 
and note position 
of marker on 
response curve. 
Set to 88 mc. and 
note position of 
marker on response 
curve. 

Channel 6 Curve should be symmetrical and centered 
in pass-band. If not, proceed with step 10. 

10 Channel 6 85 mc. Channel 6 T14 counterclockwise 
until single peak 
appears, 

CAUTION: Care must be taken not to 
unscrew core far enough to make it drop 
out of the coil. 

11 Channel 6 85 mc. Channel 6 T21 until peak falls 
on 85-mc, marker. 

Sweep Generator output may have to be 
increased. 

12 Channel 6 85 mc. Channel 6 T27 for maximum 
curve height and sym- 
metry of single peak, 

After adjusting T27 recheck as in step 9. 
If necessary, reduce Sweep Generator out-
put to avoid overloading. 

13 Channel 6 85 mc. Channel 6 Retouch T2I and T14 
for symmetrical re-
sponse centered about 
85-mc. marker. 

To retouch, only -turn cores slightly. 

14 43.5 mc. 
(with 10-mc. 
sweep width.) 

Set first to 45.75 
mc. and note 
position of marker 

 on response curve. 
Set to 41.25 mc. 
and note position 
of marker on 
response curve. 

UHF 
(Channel 1 
position.) 

Disconnect sweep (FM) generator from 
antenna-input terminals and connect to 40-
mc. input jack TP1, using a matching net-
work. Curve should be symmetrical and 
flat-topped. Markers should fall along 
flat-topped portion of curve. If not, pro-
ceed with step 15. 

15 43.5 mc. 
(with 10-mc. 
sweep width.) 

43.5 mc. UHF 
(Channel 1 
position.) 

T9 for most sym- 
metrical flat-topped 
response curve, cen-
tered about 43.5 mc. 
marker. 

Recheck band-pass as in step 14, and re-
peat adjustment if necessary. 

VIDEO I-F ALIGNMENT 

AM GENERATOR: Connect to mixer test point, TP-2, through 
a mixer jig, and adjust the generator for approximately 

30 percent modulation at 400 cycles. Adjust the output 
of the generator during alignment, to keep the output at 

the second detector below 4 volts peak to peak. 

BIAS: Apply 10 volts of negative bias, through I0,000-ohm 
resistor, to pin 1 of video I-F alignment jig; ground posi-

tive side of bias supply to pin 3 of jig. (See figure 2). 
NOTE: If the i-f shield has been removed fro repairs, it must 

be replaced before proceeding with the alignment. 

PRESET: Contrast and Brightness controls fully counterclock-
wise, and channel selector to channel 4. 

OSCILLOSCOPE: Connect the vertical-input lead to the 
15,000-ohm resistor of the video i-f alignment jig. Con-
nect scope ground lead to the ground lead of the jig. 
(See figure 2). Plug jig into TS- 1. 

SWEEP (FM) GENERATOR: After step 9, connect .to 
antenna-input circuit through antenna-input matching net-
work. (See figure 1). 

Fig. 7. Over-all R-F, I-F response curve, 
showing tolerance limits. 
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STEP 
AM GENERATOR 
DIAL SETTING 

SWEEP (FM) GENERATOR 

ADJUST 

....... ... 

REMARKS Sweep Dial 
Setting 

Marker Dial 
Setting 

1 47.25 mc. not used not used 

not used 
 on  scope. 

VC3 and VC8 for 
minimum indication 

 on  scope. 

2 41.25 mc. not used VC9 for minimum 
indication on scope. 

3 39.75 mc. not used not used VC4 for minimum 
indication on scope. 

It is necessary to keep the generator out-
put sufficiently high that a null indication 
may be observed on the oscilloscope; how-
ever, avoid overloading of the receiver 
by excessive signal. 

4 42.7 mc. not used not used Ti for maximum 
indication on scope, 

Ti located on tuner. Adjust the output 
of the AM generator when necessary, to 
keep the output at the second detector 
below 4 volt, peak to peak. ( For con-
venience, the oscilloscope may be cali-
brated for this purpose beforehand.) 

5 43.1 mc. not used not used VC1 for maximum 
indication on scope. 

6 44.4 mc, not used not used VC2 for maximum 
indication on scope. 
VC6 for maximum 
indication on scope. 

7 42.0 mc, not used not used 

8 45.0 mc. not used not used VCS for maximum 
indication on scope. 

9 45.7 mc. not used not used VC7 for maximum 
indication on scope. 

10 not used Channel 4 (69 
mc., with 6 
mc., width.) 

Run marker 
along curve 
checking against 
the curve limits 
given in figure 
8. 

If necessary, retouch 
Ti, VC6, VC7, VCS 
and VC1 as directed 
in REMARKS 
column. 

CAUTION: 
Do not touch the 
setting 1, 2 and 3, 

Set fine tuning cam to -middle of range. 
If response curve does not fall within 
limits shown in figure 7, retouch VCS and 
VC1 alternately. Ti, VCS and VC1 af-
feet dip of curve and VC2 affects tilt of 
curve. Adjust VC6 for proper slope at 
420 mc., side of curve, and VC7 for 
proper level of curve, at video carrier fre-
quency. If curve still does not fall within 
the limits, a slight readjustment of VC1 
is permissible. 
CAUTION: To retouch, only turn the 
adjustments slightly. 

AM GENERATOR: 

resistor to pin 2 cif TS1, using the sound i-f alignment jig. 

(Figure 3.) Connect ground lead of generator to ground 
lead of jig. 

SOUND I-F ALIGNMENT 
TABLE 4 

Connect ' hot" lead through a 2200-ohm VOLTMETER: Use v.t.v.m . or 20,000 ohms-per-volt voltmeter. 
Connect to sound test point and ground. 

OSCILLOSCOPE: Connect through crystal probe to grid (pin 
2) of picture tube. 
BIAS: -15V into AGC system. 

STEP AM AL SE GENETTINGRATOR 
DI ADJUST 

_ 

REMARKS 

1 4.5 mc. T1 primary (bottom of T-1) for 
maximum indication on voltmeter, 

Remove 1st video i-f tube, and adjust the Volume 
control for moderate speaker output. 

2 4.5. mc. T2 secondary (top of T2) for 
maximum indication on voltmeter. 

3 4.5 mc. T2 primary (bottom) for maxi- 
mum indication on voltmeter. 

_ 

4 

5 

4.5 mc. 

4.5 mc. 
 output  

T3 for maximum indication on 
voltmeter and minimum speaker 

 output  
T4 for minimum indication on 
oscilloscope. 

If scope and crystal probe are not available, T4 
may be adjusted for minimum beat pattern on pic-
ture tube, using station signal. 

6 Use Station 
Signal 

Ti top (secondary) for minimum 
AM (noise or buzz), using 
speaker output for indication, 

Replace 1st video i-f tube, and tune in a station, 
setting fine tuning control to obtain a crisp pic-
turc, with a small amount of beat. 

©John Y. Rider CHASSIS TV400, Code 400 



DIAL CORDA 

Fig. 8. Video Detector Output, Pin 2 of 
TSI, 3.5 volts, 60 c.p.s. 

ipuRms 

Fig. 25. Dial Cord Stringing Arrangement. 

DIAL CORD 'S" 

OSCILLOSCOPE WAVEFORM PATTERNS 

These waveforms were taken with the receiver adjusted for an approximate peak-

to-peak output of 3.5 volts at the video detector. The voltages given with the wave-

forms are approximate peak- to-peak values. The frequencies shown are those of the 

waveforms — not the sweep rate of the oscilloscope. The waveforms were taken with 

an oscilloscope having good high-frequency response. With oscilloscopes having poor 

high-frequency response, the sharp peaks of the horizontal waveforms will be more 

rounded than those shown, and the peak-to-peak voltages will differ from those shown. 

Fig. 9. Video Detector Output, Pin 2 of Fig. 10. Video Amplifier Plate, Pin 6, Fig. 11. Sync Separator Grid, Pin 9, 30 
TSI, 3.5 volts, 15,750 c.p.s. 40 volts, 60 c.p.s. volts, 60 c.p.s. 

Fig. 12. Sync Separator Plate, Pin 1, 20 Fig. 13. Vertical-Oscillator Grid, Pin 2, Fig. 14. Vertical-Output Grid, Pin 2, 
volts, 15,750 c.p.s. .34 volts, 60 c.p.s. 140 volts, 60 c.p.s. 

Fig. 15. Vertical-Output Plate, Pin 9, 
-1100 volts, 60 c.p.s. 

Fig. 16. Phase Comparer, Pin 2, 11 volts, Fig. 17. Horizontal Oscillator, 40 volts, 
15,750 c.p.s. 15,750 c.p.s. test point. 

I r OUTPUT 
CA AI, 

Fig. 18. Horizontal-Oscillator Cathode, Fig. 19. Horizontal-Oscillator Grid, Pin Fig. 20. Horizontal-Output Grid, Pin 5, 
Pins 3 and 8, 15 volts, 15,750 c.p.s. 2, 60 volts, 15,750 c.p.s. 160 volts, 15,750 c.P.1. 

©John F. Rider 

Fig. 22. Wiring Diagram, Bottom view—TV-400. 

Fig. 23. Tuner Apparatus Layout Drawing. 

CHASSIS TV400, Code 400 

TAPERED LINE ASSY 



•04. 

1.067 

ore 

s". 

WS. 5 

14 • 

1) 

C,, 

TUNER 

WS- 4 

1110.., 

03 AMP 

UT 

7.... 
.• 

r-• 

RIA 

.2_ 

RI. 
22•• ISO 
20% 

.211-

LU 

1000 

O• 

5% 

07 RIO 
mex It GO 

o 
.06 rnW 
tor SOC.11 

dVV3e--
I WI 

AGO 

•33C 

C 

VC • 3 
Cit -rs 0.3 • 3.0 

Il "rice. 

CIS 
LO 1110. 

u 

22 

C7 

C6 
3.2 R. 

5 .0. et 

CI7 0,7 

3700 

C15 .5 
106 
1300 

015 

220 

02. 1.14 

2. 

I 

-L 71 

Zit° 1±10 904E2 

14.12 

.ZGO 

..• PACO 475 fa 

:5 

VC2 

'0013' 

1.4 5 - 1 

6627 

4 5 

CO 

• 

6.3 70 COI 
a Wet, 

220 

cla 
7500 

54 

31 5,7 

011106 

1300 

RIZ 

255 v 

zT RS 
edI , 00 

-- 202r 

RIO 
1000 
lus 

2N1 

20 

.5011 

Cl2 
SC 

53 

ONO SW 

• • C. 
.203. 

OV 

RS RIO 

20 

sw 

In moo 

rs0,1 "wog.. 

RISA 
220 707 

CI 3 

26or 

_rePo 

_ 

017 
270 

_L  
2?" 

$2 

RATIO OEM TOR  

641.5 

I04.1 

: 2205. 20% 

C52 

C:e• SOUND s, 
loen _J_ 2503 10/3L ST AU010 U .K. ACC 

011,7( 6A,6 

CII 
.00 2201 

2000 

11704 

70% 
C77 

. 04? 
Teg, 

_ I CR .740 

 /( 

I .0 um 
20 % 
1112 

V05 

1000 

R3 

2 7'. 
C5 

1.010; 

0, 

* 10 
$6 
so0.0 
.21éntte 2I5V 

6v6GT 

7231/ 

Ra 
500. la 

24 

• 

'en"'1,° insets 

,cts10051•7 
10.111 

235V 

260 E• 
234I 
5500 

033 
1410 

X III XI? C63 
7? 0. 07.1501 00 ZON. 

„e2,40-.JR7 __ I -rarriL 

U R 

: 1 • MS VC? 

.• 
010.«  
ITI9 a 1'5 

640 

C69 , ..12ci 
r .20 VC 9 

T  t 
• S 

30.0 171317 .7., •P' 

202 07 

C. 

VC 

• 400 

1•11%:,.. COT DO 

100 

2Nr, 61F 5(3 

5 C 8 6 'smog nor 37;51 /Ross 
1 xly no 

,.3 R5 ' s‘>‘ so 
o use 

I 22 .. 
051 

- oso C42 > 3500 -, 

• d. 1203I-

C', 

• •110 

•«4/  •  

.14 11,0 

170  *72  

474 474 

01 012 

ONO. reZ 6.(t. 

cm,. • 145 re 
e I•ezeo 

7343 

ORO tc 
TITS-  Geo. 

i9!? 27) 

• >07 

CO 

COO 

R45 
5600 
a 

V ,0 Orr TT 
0   06 33 

o 
1500 3, 
Gift 

052 
220. Jo% 

134 

310 

 1VV‘z 

59 111AL 
w • 060 

vc 

0,40.• 

032 

220 
0% 

C22 

R26 

2200 

112 
12 2•11 

.3 

531.? 0(5 
ORO et •IC .27 

4700 20% 

X• 

CI R S.7.173 

T u 

TS 

Ía 

0 L-

S , SOL.. Tun Ot? 

0 

...o 
VIDEO IF. Ce°9 11.116 VI(77 I 

  VIDEO OUT. 
k;106.:".1.- C25 

1300. 
C44,04 

20 

-13 

60v 

C24 

20% 

74 

PICILW 

21204 

C 

3 en 

a 

Cnie= SeTOLIT  CSI 
4007 • ev x le 

3.40 0•7107 JIAÇO .0•71M 1251•11 

R46 

053 

T5 

.30 

1160V 
TO 

2400 

3 

WA. 
22C0 
14, 

1.130 

05 

224 

674 
MOO 

- 

CONTRAST 

4700 
5420% 

30 

•?0• 
20, 

63 

I or 

.23.1 
•Zt 

re 250 
TO 
650 

I-11.01/ TO 250 

C37 
0000 

AGC 
CATE 

601,6 

12 

C'S. 

47 C321A 
31. 
1154.  

- 14•11 

• Owe 
I 

17 

061 
ROS 5% 

5.6 026 5,00 

$11 

•.0 

020 INV 

220r 
CAW« 

eLL02611 

0464 

300 

R4111 1155 

De 

IQV 
Rift 

twIG 

25V 

124117 SYNC Up 

I/2 $7 4, 64.0 

E 

C20 EE 
o 0 Zfr 

czr 

030 
4101: ...vvv. 

67 . R37 
2.2 
RCA 

20% 

1.13. • 10 .4 VERT 05c 5 15 

''<l'e VERT.SYNC 41101/  nee? . 

R743 C5 
. TO Z. 200V 

R76 .50V 

.50 eeCge ..1» .... 3 /47 
vR7 

-- wm 

COO •co *00 
...---;c3 2.2106 

Onv> 20% 
400r 

C. U  . C45 ltei 
Ug"  

t?-0> 
'tse R77 
.1.4/ 

Voltage readings taken with a Philco Model No. 7001 VTVM. All capacity values in MicromiCrofarads 
unless otherwise noted. Direction of arrow through control arms indicates clockwise rotation. • All 

capacitors so marked are of ceramic disc type. Capacitors marked GMV have tolerance -0% + 100%. 

Letters on tuner switch wafers read from front to back of tuner. All resisistors are 1/2 watt 10% unless 

otherwise noted. Resistance values noted for coil and transformer windings are DC readings. Mica 
and ceramic capacitors are 10% unless otherwise noted. For sets with UHF see WD-2I05 for UHF 

schematic. t Voltage varies with contrast control setting. .11. Voltage varies with brightness control 

setting. tti• Voltage varies with vert, hold control setting. 

516 ;ex " 6 
COmP 

_a PALS 

C67 
CO - 

C64 

055 

00157 

COO 
004? 

- eo 

430t1 

ese 
2203 
20 74 

coo 

1‘4.41 

TS 
50. ea. 
soil 

R90 

7V 

HOR.SYNC I  

v04 

LS W. 
•10047 

VERT purl. $16 

oze 

225V 

es> " 
.0. 

53 z '&2*" 

 I(  

.00 
Cle 

o  

,700 t'a í 
1 

•4 

R22 
ES 
5500 

IOW Pe 

043 

il 

130V 

A 
_•-r 

4% "" 
7(17 70,51 9,9 

NON OSC 

12211.174 

C 731C 7 41.. 

R " r " 92 

e 
4n, 

R93 
1200 

30•10014 

LC 

S21 

REG , E, 

•0 
4004 

•1 

ORS 
040 "OR. 
100 NO. 

50• 3, 

C96% 

e141 

• 5507 
E 

cc 
39 A 
OR 

• 12 

20. 

1/031• 

OS3 
Ves 

6Î?6 

Ie-et/PUT 

U 
47.% 

ceo 

Res 
R21 

seo 
20% 
tw 

-35V 

rEKI NOT MEASU02 

o. 
C75 R9 

• • nor'' 

e . 2.541 

22 

_C30 

1714 

wRI 
6500 
lw 039 

.2. in 

72 

g e 112 

1.11 75011 

22A 

20.1t 

4000., 

33. 
2w 

1211 

SOU 43.3. 0142 •0•• 

r. 

1,9c 

s 8 
64.4GT 

0403E12 

0  
zu 4o 

L.-10. 034 
..5 4757 

.04706 

430v 

j255V 

RFC o 

Sur INS. g 
600‘. 

260V 

15 
014 
.2•• 
20, 

m-nR I.e. 
; é 
"rotc 

3477•41 
1.044 
LA. 

1_ POWER SUPPLY 

520 
.10?1GT 

V 02E7 

• 
0/0 / 

-0 

\ 

00 45..1 

Fig. 24. Schematic Diagram-TV-400 Chassis. 



CHASSIS TV400, Code 400 

Reference 
Symbol 

OT 
VOT 
FC 
BI 
PT 
X1 
X2 
X3 
X4 
X5 
X6 
X7 
X8 
X9 
X10 
XII 
X12 
X13 
X14 
X15 
X16 
X17 
X18 
X19 
X20 
Ti 

Fig. 21. Base Layout, Top view-TV-400. 

PARTS LIST 
CHASSIS - MECHANICAL 

Service 
Description Part No. 

Socket (4 used) 

Socket (2 used) _____________-_27-6203- 14 

--A132246- 15 
Socket, hi-voltage 

Pulley assembly and bushing ____.____ 76-9037 
Grommet 

28- 1 I:* 11 
Dial and film assembly ........... 76-9048 
Spring, dial cord 28-10029 
Antenna wiring assembly, tuner ......................... 76-9245 
Connector, test .. _________--__ 27-6273-8 
Connector, interlock ___-_.....-- 27-6240-3 
Clip, pilot lamp ___ 56-3545-5 

CHASSIS - ELECTRICAL 
Transformer, horizontal output _______.-....... 32-8662 
Transformer, audio output _.____.____ 32-8685 
Transformer, vertical output _..._........-._ - 32-8625 
Filter choke ________._____________ _ 32-8654 
Fuse holder ___.______.________-76-4519-2 
Transformer, power ._-_____.___ 32-8661 
Filter choke 
Detector peak, coil .._..__..._._ . 32-4480-8 
Detector peak, coil .. 32-4480-9 

  _32-4112-52 
180MH VI?rripeak 
Coil. 4th .32-4598-9 
Coil. 3rd VIF plate ............ 32-4598-8 
Coil, damper ..................... _ 32-4112-50 
Coil. 3rd Ve grid  ------..- 32-4548-12 
Coil, heater . 32-4112-49 
Coil 47.25 trap  
ADJ CH pis trap 
2nd VIF plate   _32-4112-31 

32-4112-49 
(.il lis VIP nIaS. 32-4598-10 

CoiL 1st Vfr grid _ ..-- 32-4597-3 
32-4599-1 

$2-4597-12 

Transformer, discriminator 32-4450-6A 

Reference 
Symbol 

12 
T3 
T4 
TS 
Ts 
VR-1 
VR-2 
VR-3 
VR-4 
VHS 
VR-6 
VR-7 
VR-8 
VR-9 
WR-1 
WR-3 

WR-2 
R1 
112 
113 
114 
115 
116 
117 
118 
119 
R10 
1111 
1112 
1113 
1114 
R15 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
11.29 

Service 
Description Part No. 

Transformer, SIP -- 32-4497A 

Coil, var., 4.5 trap ___ _____-_-__ 32-4463-13 
Coil, var., lit VID plate 

Control, horizontal hold aux. _____________33-5565-17 
Control. height -..--

Control. horizontal hold ___.___________ 33-5572-8 
Control, vertical hold _33-5572-14 

Control, off-on, volume 33-5573-1 
Resistor, honzcntal out. screen ______ 33-1335-125 
Resistor, candohm  --. 33-3435-36 
Resistor, 163 heater .___.___.______. 66-9478340 
Cable, CRT socket _41-3964-20 
Cable, pilot light 27-6233-4 
Cable, volume control . _ 41-4202 

Cathode, vert. output 6800 

lit audio plate 
2nd SIF screen (22 X) 
2nd SIF plate ( 12 X) 
1st SIF cathode ( 100) 
1 Meg. (grid SBA6) 
Audio output grid (680 IC) 
Audio output grid ( 1.5 meg.) 

66-6108340 
66-4338140 
66-3228340 
66-3124340 
66-1108340 
66-5104340 
66-4688340 
66-5158340 
66-04743-40 

let 51F plate (220) 66-1228340 
I meg., 1st sound I-F grid _66-5104340 
220 lw. 6CU6 IC Bias 66-0224240 
C filter (47 K) 66-3478340 
Line to chassis ( 100 X) . 66-4105340 
Disc. output ( 33 K) _ _ _.. 66-3338340 
Disc., resistor i2701 66-1278340 

2nd SW grid ( 00Noise inv. plate ( 1.0 meg.) _86-5108340 

Cathode foil, plate (220 IC) ________ 66-4228340 
Horizontal output grid ( 1.0 meg.) .._..... 66-5108340 
100011, 2w. 66-2105340 
6800, 2w, 66-0685340 
Audio output cathode ( 180) 66-1184340 
Disc. filter ( 22 K) 66-3228340 
Detect. load (2200) _ . . . 66-2228340 
1st VID grid (4700) .66-2478341) 
SS plate (150K) . .66-4158340 
1200, Cath. res. of 6X8 . .........----.----_ 66-1124340 

Reference 
Symbol 

1130 
R31 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 
1147 
1148 
1149 
1150 
1151 
1152 
1153 
1154 
1155 
R56 
1157 
R58 
1159 
1160 
1161 
1162 
R63 
1164 
1165 
066 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
R74 
I174A 
1175 
076 
1177 
1178 
1179 
1180 
1181 
1382 
1183 
R84 
1185 
086 
1187 
1188 
1189 
1190 
1191 
1192 
1193 
1194 
1195 

CI 
C2 
C3 
C4 
C5 
CO 
C7 
C8 
C9 
CID 
CI I 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
CI9 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
C33 
C35 
C36 
C36A 
C36B 
C37 
C38 
C39 
C40 
C41 
C42 
C43 
C44 
C45 
C46 
C47 
C48 
C49 
C50 

Description 
ServIce 
Part Na. 

SS grid (AGC gate) 66-3688340 
4th VIF cathode ( 150) 66-1158340 
4th VIF plate ( 220) 66-1228340 
4th VIF grid ( 10K) 
4th VIF decoupling (330) 66-1338340 
Noise inv. grid (22 If) 66-3228340 
27K., lw. 66-3274340 
SS grid (2.2 meg.) 66-5228340 
Vbrtical decoupler (1000) .. 66-2105340 
Boost div. (82 K) 68-3824340 
Horizontal feed (39 K) 66-3394340 
AGC gate screen ( 10 K) 68-3108340 

CRT cathode ( 180 K) 
CRT cathode ( 22 K) 66-3228340 

68 K 
Cathode foil (22 K) 66-32283-40 
Boost div. ( 33 K) 66-3335340 
3rd VIF cathode ( 150) . 

666-6- 21391588334400 2nd VIF trap ( 3900) 
2nd VIF plate (220) 66-1228340 

AGC gate plate (33K) 66-3338340 
AGC gate cathode (5.6 meg.) _. ....__.... 66-5568140 
Horizontal oscillator decoupling (4700) ___ 66-2478340 

3rd VIF grid (22K) 66-3228340 
2nd VIF plate ( 1200) _____-_-_______ 66-2128340 
2nd VID grid (680K) .______. 66-4688340 
AGC gate cathode (510E) 66-4518140 
Vertical output grid (22 meg.) -------.___ 66-5228340 

22K damping 2 VIF grid 66-3228340 
Vertical sync. div. (22 K) 88-32.28340 
Vertical int. (8200) 
Vertical int. ( 8200) 66-2828340 

AGC div. (47 ) .66-3478340 
AGC div. (47 K) 86-3478340 
AGC div. (47 K) 66-3478340 

Vid, out. screen ( 1800) 68-2184340 
Vid. out. grid ( 3.3 meg.) 66-5338340 
Vertical oscillator plate ( 220 IC) 66-4224340 
Vertical sync. div. (27 K) 86-3278340 
Vertical output grid (100) -------- 66-11083-40 
Vertical oscillator grid ( 1.8 meg.) . .86-5188340 
Vertical oscillator cathode (680) 66-1888340 
2.2 meg. 1284 grid rep. ............ .--- 66-5228340 
Horizontal oscillator plate (10 IC) 66-3108340 
1st VIF cathode (82) 116-0828340 
1st video grid ( 15 K) ______66-3158340 
CRT grid (470 K) 66-4478340 
Phase comp. ( 1.0 meg.) 66-5108340 
Phase comp. ( 1.0 meg.) 66-5108340 
Horizontal oscillator plate (47 K) 66-3478340 
Phase comp. output (220 K) . 66-4228340 
AFC filter (4.7 meg.) 66-5478340 
Horizontal oscillator plate ( 15K) 66-3158340 
Horizontal screen div. (12 K) 66-3128340 
Horizontal oscillator grid (56 IC) 66-3568140 
Horizontal oscillator cathode ( 1200) 66-2128340 
Bass comp. ( 10 K) 66-3108340 
Horizontal hold 66-3398340 
Cathode inverter (560) 66-0828340 
Vid amp. screen (27 X) _ 66-3274340 
2nd SIF screen (.005) 30-1238-1 
1st SIF cathode (.047) 3a-4450-45 
Line bypass (.01) 30-4650-58 
Line bypass (.01) 30-4650-58 
Audio output grid . - . 30-1238-2 
lit audio plate 30-1238-2 
Discriminator output (330) . 62-133001001 
lit SIF screen (1500) _ 30-1238-15 
3.3 by-pats 
SS plate disc. tert. ( 150) . 62-115001001 
.0022 ml. aud. filter 
2nd SIF grid 62.068409011 
lot SIF grid ( 1500) 30-1238-15 
Audio output plate (.005) 30-1252-1 
Volume cont. input (.01) _ 30-4650-47 

Disc. filter ( 1500) - . - . .- - .... 30-1238-15 
Sound takeoff (2.2) ______________ 30-1221-6 

Noise inv. plate (.01) ________________ 30-4650-47 

Detect, lead pi ___._____________82-010409001 
Detect, lead  
.1500K. by-pass, lit VID amp. 

SS grid (470) . 30-1225-18 

Vert, output damp. .015) _ 30-4650-42 
Horizontal screen bypass (.01) ..._ 30-1238-2 
4th VIF cathode ( 1500) 30-1238-15 

30-1225-6 
4th VIF decoupler ( 100) ____ . 62 110001021 

1st VID plate (33) - 62-033009001 

18 mmL 

3rd VIF ca ode (1500) ____ _ 30-1238-15 
3.3 3rd VIF grid 
680 coupling 

Vert. charge (.01) _ _ 30 4650 41 
62-168001011 

2nd VIF cathode (680) ___ _ 62-168001011 

VID output screen ( 100) ________ 62-110001021 

Reference 
Symbol 

C51 
C52 
C53 
1254 
C55 
C56 
C57 
C58 
C59 
C60 
C61 
C62 
C63 
C64 
C65 
C66 
C67 
C68 
C69 

C70 
C71 
C72 
C73 
C71 
C75 
C34 
X15, X13 etc. 

El 
E7 

Reference 
Symbol 

Reference 
Symbol 

RI 
03 
07 
R8 
09 
RIO 
I 

012 
1113 
1113A 
1114 
R15 
1116 
1117 
R17A 
R18 
R19 
CI 
C2 
C3 
C4 
C5 
C6 
C8 
C9 
CIO 
C11 
C13 
C19 
VC2 
VC3 
X2 
X4 
X5 
X6 
Ti 
T28 
T29 
LI1 

X2 

Service 
Description Part Ne. 

2nd VID ;slate (.047) 30-4650-45 

AGC Vertical oscillator cathode (.033) 30-4650-44 
Vertical inv. (.022) 30-4650-43 
Vertical charge (.047) 30-4650-45 
SS plate disc. text. ( 150) - 62-115001001 
Vert. oscillator grid (.0033) 30-4650-55 
Vert, output grid (0.1) 30-4650-47 
Phase comp. output (.001) _ 30-4650-52 
let VIF screen (1500) --.....--_____. 62-215001011 
AGC (680) 62-168001011 
18 mmf. K. bypass. 1st UHF 
le VIF grid ( 100) 62-110001021 
Sync coupling (68) 82-068409011 
Horizontal output grid (.005) 30-1238-1 
Horizontal charge (390) ........._.........- 60-10395417 

47.25 trap 5) 

.0022 filter. PH comp. output ...---_......-
Horizontal ringing (2200) -------.... 
AFC filter (.01) .....-___------
Horizontal MV (82) ______________ 
Horizontal MV (390) ______--------
Horizontal screen div. (.01) ....-
Horizontal boost (.047) --

VIF - (0.5 to 5.0) _ 

- 30-1224-28 

- 30-4650-54 
---60-20225434 
---.... 30-1238-2 
----- 80-00825437 

60-10395437 
30-1238-2 

--.. 30-4650-62 
31-6520-9 

- _ 4$-3035-4 

Elect., lYs" can --_._._______-__ 30-2584-42 
Elect., 1" can 30-2584-43 

Pilot lamp (later prod.) __---__-__ 3463-4 

TUNER - MECHANICAL 
Service 

Descriptlim Part No. 

Tuner, T36C .._...--- ...76-8946-3 
Spring, detent, tuner 
Washer, springgrip, tuner . W2556-5 
Tube cap, tuner 54-9242 
Sleeve cap, tuner _ 28-10283 
Washer, tuner _ 
"E" washer, tuner (2 used) 1W60980FE5 
Retaining ring   1W61043 
Hairpin. tuner 56-9858 
Ball, detent . 58-8020 
ggarlintg. shaft (2 used) 

._.,..-------------76-6914-8 
Oscillator wiring assembly .. 76-8231 
Shaft extension . $6-8358-7 
Auxiliary antenna wiring assembly 76-8965 
Coupling insulator ____ 54-4912 
Drive pulley and fine tuning shaft .--- 76-9026 
Bearing 54-9244 

Rotor and fine tuning shaft 76-9025 
R-F wiring assembly 76-9349 
Grid wiring assembly 76-9327 
Socket, tube (2 used) _27-6203-21 
Connector, UHF input 57-0590-2 

Stud. trimount (5 used) W2235-7FA9 
Connector 27-6273-11 

TUNER - ELECTRICAL 
Service 

Desalption Part No. 

100K mixer grid  
22K oscillator grid Leak ... 66-3228140 
470K R-F grid section II __________.___ 66-4478240 
22K AGC decoupling  
470K R-F grid section «Ïi 66-4478248 

12K oscillator plate feed .-___________ ..._ 66-3124340 

1800 ohm, 1 watt 66-2184340 
220 ohm decoupling ...... _____________ 86-1224340 
150K on WS-1 86-4158340 

2158240 

150K on WS-4 66-4154240 
470K discharge resistor ____________. 66-4478340 

220 amt, oscillator heater .........._.___._.....62-122001001 
12 mmf, oscillator grid tank _________ 30-1224-128 

.68 mmL mixer grid coupling 30-1224-126 
12.0 mmL oscillator grid block _._..........._... 30-1224-126 
7.5 mmi. 1-F pnmary  

L 11-F grid coupling 33 mm g ________.__82-033409011 

20 mmf. FM trap 62-020309011 
.5 to 5.0 mmL mixer grid _.___. 36090 0-131 

31-.52 5 to 5.0 mmL B-F plate 301 652D-3 

Plats-cathode coil, tuner  
UHF channel. ground side 11, fuller _____ 32-4623-55 

FM trae, eon, antenna coil assembly 32-4550-3 

I-F padding, capacitor, var. tuner--------------------------- 31-6520-9 
Interstage coupling, capadtor . 30-1253-1 
R-F heater, oscillator heater, choke _ _ _ 32-4550- II 
Cathode tuning, coil  
Antenna coil assembly, ttiner ..... .. 318-5348 
I-F trap, œil, antenna coil assembly ------------------ 32-4552.1 

©John F. Rider 



Alignment Procedure 

VOLTAGE MEASUREMENTS 
NECESSARY EQUIPMENT 

Television Sweep Generator 
Marker Freq. Generator 
Vacuum Tube Voltmeter 

4.5 Mc fixed freq. Generator or equivalent 

I.F. ALIGNMENT  

1. Connect VTVM and the input terminal of the scopes' vertical amplifier 
to the juncture of 8200 ohm resistor and 410 uh choke - this is immediately 
following the video detector, the 8200 ohms being the resistor portion of 
the detector load. I.F. signal may be introduced by means of a miniature 
tube shield floated over the 6AG5 mixer tube. 
2. With the sweep off and the marker freq. set to 23.3 mc, adjust the 1st 
and 3rd I.F. coils for maximum response, as indicated by VTVM. Generator 
should be attenuated so as not to provide more than threshold sensitivity 
(1 volt on VTVM at fixed freq., 1/2 volt on sweep.) 
3. Re-set marker frequency to 25.6 mc end adjust 2nd and 4th I.F. trans-
formers for maximum VTVM indication, as above. 

4. With sweep turned on observe I.F. curve shape on oscilloscope - the knee 
of the curve should be at approximately 23.5 & 25.5 mc. If original align-
ment did not produce satisfactory curve, iL play be modified by adjusting 
the I.F. tuning slightly, while observing the curve on the scope. Care must 
be taken that both peaks are approximately the same height and that the mid-
portion of the curve is not down more than about 2 db. The sound rides at 
21.6 mc and this point should be checked to make sure that it is at least 
26db below the flat top. The picture frequency rides the curve at 26.1 mc 
and should be 6 db down on the opposite side of the curve. The curve should 
be about 3 mc wide at 6db down ( 1/2 way down). 

SOUND ALIGNMENT  

1. Connect 4.5 mc generator to the grid of the video amplifier tube ( there 
again, low signal level is important, so that limiting action does not oc-
cur.) Metering may be accomplished at the sound take-off point of the 
ratio and detector ( at the juncture cf the 15,000 ohm resistor and the 3900 
mmf capacitor). 

2. Adjust the top and bottom slugs on the sound trans for maximum response. 
3. Adjust primary of ratio detector ( top slug) to maximum. 
4. Connect meter ground to the juncture of the two 6800 ohm resistors off 
the sound detector, and adjust the bottom slug on ratio detector to Zero 
voltage. 

R.F. ALIGNMENT  

The R.F. Tuner in this receiver has been pre-aligned by the manufacturer, 
and it is not recommended that adjustment be made in the field, especially 
since the fine tuning control will move the oscillator at least 3 mc on 
the low channels and 2 mc on the high channels. 

65G6 Screen +255 
Cathode +8.6 
Grid -12.5 
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MODELS 1200, 1700, 5201, 5250, 5401, 5450, 8200, 8300, 8700 
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Models 21-T-314, 2I-T-314G, 
21-T-314U, 21-T-314GU 

"Prentiss'' 
Mahogany, Oak 

Models 21-T-316, 21-T-316U 
"Hilton" 

Oak 

Models 2I-T-315, 2I-T-315U 
"Deauville" 

Maple 

Models 21-T-322, 2I-T-322U 
"Dobson" 

Mahogany, Oak 

Models 2I-T-303, 21-T-303U Models 21-T-313, 2I-T-313G, 
"Kirby" 21-T-313U, 21-T-3I3GU 

Antique Mahogany "Jeffrey" 
Mahogany, Blond Mahogany 

Models 21-T-323, 21-T-323U 
"Lexington" 

Maple, Red Cherry 

GENERAL DESCRIPTION 

Models 2I-T-324, 2I-T-324U 
"Stockton" 

Mahogany, Walnut 

All models are "21 inch" television receivers. Models 21-T-303, 21-T-313, 21-T-313G, 21-T-314, 21-T-314G, 21-T-315, 21-T-316, 
21-T-322, 21-T-323 and 21-T-324 are identical except for cabinets and speakers. Models 21-T-313G and 21-T-3r4G employ a 21EP4 
glass kinescope but are otherwise identical. These receivers feature full twelve channel VHF coverage. 

Models 21-T-303U, 21-T-313U, 21-T-313GU, 21-T-314U, 21-T-314GU, 21-T-315U, 21-T-316U, 21-T-322U, 21-T-323U and 21-T-324U 
are identical except for cabinets and speakers. Models 21-T-313GU and 21-T-314GU employ a 21EP4 glass kinescope but are other-
wise identical. These receivers feature full twelve channel VHF coverage plus any four UHF channels. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 
PICTURE SIZE 227 sq. ins, on a 21AP4 or a 21EP4 Kinescope 
TELEVISION R-F FREQUENCY RANGE 

Models 21-T-303, 313, 3I3G, 314, 3I4G, 315, 316, 322, 323 & 324 
Any of 12 VHF channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 
Models 21-T-303U, 3I3U, 313GU, 314U, 314GU, 31511, 3I6U, 
322U, 323U & 324U 
Any desired combination of 16 VHF and/or UHF channels, 54 
mc. to 88 mc., 174 Inc. to 216 mc., 470 mc. to 890 mc. 

PICTURE CARRIER FREQUENCY  45.75 mc. 
SOUND CARRIER FREQUENCY  41.25 mc. 

AUDIO POWER OUTPUT RATING 40 watts max. 
VIDEO RESPONSE   To 3.5 mc. 
SWEEP DEFLECTION Magnetic 
FOCUS Magnetic 

POWER SUPPLY RATING 
KCS82 and KCS82A chassis  115 volts, 60 cycles, 215 watts 
KCS82B chassis 115 volts, 60 cycles, 230 watts 

CENTERING 
ADJUSTMENT 
LOCK SCREW 

ION TRAP 
MAGNET 

Ocus MAGNET 
MOUNTING SCREW 

KINESCOPE 
SOCKET 

.Y14. 

Figure 2- Yoke and Focus Magnet Adjustments 

( WITH SILFO obny ) 
PIN-CusHION 
CON! EC T 

uAGNET 

ADJUSTMENT OF HORIZONTAL OSCILLATOR. -If 
in the above check the receiver failed to hold sync with the hold 
control at the extreme counter-clockwise position or failed to 
hold sync over the balance of clockwise rotation of the control 
from the pull-in point, it will be necessary to make the follow-
ing adjustments. 

RECEIVER ANTENNA INPUT IMPEDANCE 

KCS82 chassis (KFIKI1B Tuner) 
Choice: 300 ohms balanced or 72 ohms unbalanced. 

KCS82A chassis (KRK22A Tuner) 
Choice: 300 ohms balanced or 72 ohms unbalanced. 

KCS82B chassis (KRK12 Tuner) 
UHF-Choice: 300 ohms balanced or 72 ohms unbalanced. 

VHF-300 ohms balanced. 

LOUDSPEAKERS 
Models 21-T-303, 21-T-303U (971636-1) 5" PM, 3.2 ohms 
Models 21-T-313, 21-T-313G, 21-T-313U, 21-T-313GU 

(971490-3) 8" PM, 3.2 ohms 
Models 21-T-314, 21-T-314G, 21-T-314U, 21-T-314GU, 21-T-315, 
21-T-315U, 21-T-316, 21-T-316U, 21-T-322, 21-T-322U 

(971692-1) 10" PM, 3.2 ohms 
Models 21-T-323, 21-T-323U, 21-T-324, 21-T-324U 

(92569-12) 12" PM, 3.2 ohms 

KAN 119 
N-F 
UNIT 

JUG 
PHONO 
INPUT \ 

R154 
AGC 

CONTROL 

Tils 
HORIZONTAL 
OSCILLATOR 
FREQ. ADJ. 

C17 ,4 9 
HORIZONTAL 
DRIVE 

C174 A 

LeCRI16.4 
RANGE 

LIII 
HORIZONTAL 
LINEARITY 
CONTROL 

LION 
WIDTH 

CONTROL 

Figure 3- Rear Chassis Adjustments 

Horizontal Frequency Adjustment -Turn the horizontal 
hold control to the extreme clockwise position. Tune in a tele-
vision station and adjust the T114 horizontal frequency adjust-
ment at the rear of the chassis until the picture is just out of 
sync and the horizontal blanking appears as a vertical or 
diagonal black bar in the raster. Then turn the T114 core until 
the bar moves out of the picture leaving it in sync. 

Horizontal Locking Range Adjustment.-Set the hori-
zontal hold control to the full counter-clockwise position. 
Momentarily remove the signal by switching off channel then 
back. The picture may remain in sync. If so turn the T114 rear 
core slightly and momentarily switch off channel. Repeat until 
the picture falls out of sync with the diagonal lines sloping 
down to the left. Slowly turn the horizontal hold control clock-
wise and note the least number of diagonal bars obtained just 
before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C174A 
slightly clockwise. If less than 2 bars are present, adjust C174A 
slightly counter-clockwise. Turn the horizontal hold control 
counter-clockwise, momentarily remove the signal and recneck 
the number of bars present at the pull-in point. Repeat this 
procedure until 2 or 3 bars are press.int. 

Repeat the adjustments under "Horizontal Frequency.Adjust-
merit", and "Horizontal Locking Range Adjustment" until the 
conditions specified under each are fulfilled. When the hori-
zontal hold operates as outlined under "Check of Horizontal 
Oscillator Alignment" the oscillator is properly adjusted. 

If it is impossible to sync the picture at this point and the 
AGC system is in proper adjustment it will be necessary to 
adjust the Horizontal Oscillator by the method outlined in the 
alignment procedure on page 16. For field purposes paragraph 
"B" under Horizontal Oscillator Waveform Adjustment may 
be omitted. 

Adjustments of the horizontal drive control affect horizontal 
oscillator hold and locking range. If the drive control was 
adjusted, recheck the oscillator alignment. 

HEIGHT AND VERTICAL LINEARITY ADJUST-
MENTS. -Adjust the height control (R176 under front control 
panel) until the picture fills the mask vertically. Adjust vertical 
linearity (R186 under front control °Pine», until the test pat-
tern is symmetrical from top to bottom. Adjustment of either 
control will require a readjustment of the other. Adjust center-
ing to align the picture with the mask. 

FOCUS. -Adjust the focus control for maximum definition 
in the test pattern vertical "wedge" and best focus in the white 
areas of the pattern. 

Recheck the position of the ion trap magnet to make sure 
that maximum brightness is obtained. 

Check to see that the yoke thumbscrew and the focus magnet 
mounting screws are tight. 

KRK11B R-F OSCILLATOR ADJUSTMENTS. -Tune 
in all available stations to see if the receiver r-f oscillator is ad-
justed to the proper frequency on all charnels. If adjustments 
are required, these should be made by the method outlined in 
the alignment procedure on page 11. The adjustments for chan-
nels 2 through 12 are available from the front of the cabinet 
by removing the station selector escutcheon as shown in Figure 
4. Adjustment for channel 13 is on top of the chassis. 

KRK22A R-F OSCILLATOR ADJUSTMENTS. -Tune 
in all available stations to see if the receiver r-f oscillator is 
adjusted to the proper frequency on all channels. If adjust-
ments are required, these should be made by the method out-
lined in the alignment procedure on page 13. The adjustments 
for channels 2 through 12 are available from the front of the 
cabinet by removing the station selector escutcheon as shown 
in Figure 5. Adjustment for channel 13 is C3 on top of the 
tuner chassis. 

r STATION SELECTOR 

FINE TONING 

NR 

2 / 13 

V - - 

TO REMOVE. ESCUTCHEON SLIDE 
SPRING CLIP TO LEFT 

Figure 5-KRK22A R-F Oscillator Adjustments 

KRK12 R-F OSCILLATOR ADJUSTMENTS. -Set the 
fine tuning control to the center of its range on the channel to 
be adjusted. Adjust the oscillator core for this channel to 
obtain maximum audio output without distortion. The adjust-
ment location is the same for all channels, see figure 6. The 
insert in the operating position can be determined by a stamp-
ing on the insert drum. This stamping is visible through either 
the front or rear apertures as shown in figure 6. 

AGC THRESHOLD CONTROL. -The AGC threshold 
control 8154 is adjusted at the factory and normally should not 
require readjustment in the field. 

To check the adjustment of the AGC Threshold Control, tune 
in a strong signal and sync the picture. Momentarily remove 
the signal by switching off channel and then back. If the pic-
ture reappears immediately, the receiver is not overloading 
due to improper setting of 8154. If the picture requires an 
appreciable portion of a second to reappear, or bends exces-
sively, R154 should be readjusted. 
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(ALL cfflleYELS) 

00 

pOcATce 
APERTLGE 

J 

INDKAToR 
&TIME 

Figure 6-KRIC/2 Osciflator Adjustment 

Turn R154 fully counter-clockwise. The raster may be bent 
slightly. This should be disregarded. Turn 8154 clockwise until 
there is a very, very slight bend or change of bend in the 
picture. Then turn 8154 counter-clockwise just sufficiently to 
remove this bend or change of bend. 

If the signal is weak, the above method may not work as it 
may be impossible to get the picture to bend. In this case, turn 
8154 clockwise until the snow in the picture becomes more 
pronounced, then counter-clockwise until the best signal to 
noise ratio is obtained. 

The AGC control adjustment should be made on a strong 
signal if possible. If the control is set too far clockwise on a 
weak signal, then the receiver may overload when a strong 
signal is received. e 6 Vs4:  

VOLTAGE 

2 CONTROL 

MILL IA NAME TER 
0- SOMA SWITCH 

Figure 9-KRKI2 Voltage Control Adapter 

FM TRAP ADJUSTMENT. -In some instances interfer-
ence may be encountered from a strong FM station signal. A 
trap is provided to eliminate this type of interference. To adjust 
the trap tune in the 'Station on which the interference is ob-
served and adjust the FM trap for minimum interference in the 
picture. The trap is L58 on KRK11B tuners or L53 on KRK22A 
tuners and is located on the antenna matching transformer. 

TI C9 TP2 CIS Cie LS! LG1 1.62 
MIXER MIXER TEST R-K R-P F-1.1 
TRAMS. GRID POINT FLAT! GRID TRAP 

CZ 
FINE 

TUNING 

L46 

LI THROUGH L 
INONMAL CIOANNEL 
OSC. ADJuSTmENTS 

C8 05c. liiiicraw LAG 
ADJUSTMENT OW CHAN 6 
OTHER SIDE or UNIT MIXER GRID 

LAO 
41.25 04C. 
I-F TRAP 

LES 
45.75 MC. 

TRAP 

CII 

GANDwIDTH 

I- 53 

CHAN, 
R- F GRID 

L50 
CHAN. IS 
R- F PLATE 

Figure 14-KRKI1B Tuner Adjustments 

CAUTION. -In some receivers, the FM trap L53 or L58 
will tune down into channel 6 or even into channel 5. Needless 
to say, such an adjustment will cause greatly reduced sensi-
tivity on these channels. If channels 5 or 6 are to be received, 
check L53 or L58 to make sure that it does not affect sensi-
tivity on these two channels. 

The FM trap on models using the KRK12 Tuner is fastened 
to the receiver antenna cable and is adjusted in the same man-
ner as described above. 

Replace the cabinet back and connect the receiver antenna 
leads to the cabinet back. Make sure that the screw's holding 
it are up tight, otherwise it may rattle or buzz when the re-
ceive,- is operated at high volume. 
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CHASSIS KCS82, KCS82A, KCS82B 
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Figure 7—Chassis Top View (shown with KRKIIB Tuner) 

Figure 12 Figure 13 
KRKI2, T2 and T104 Over-all 1-F Response 

Response with KRKI2 
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Figure I5—Sweep Attenuator Pads 
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Figure 8— Chassis Bottom View (shown with KRKIIB Tuner) 
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Figure 16—KRKIIB R-F Response 
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Figure 17—KRKIIB Oscillator Adjustments 
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Figure 21—KRK22A Oscillator Adjustments 
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Figure I9—KRK22A Tuner Adjustments 
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Figure 20—KRK22A R-F Response 
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Figure 24—KRK12 Tuner Adjustments 
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Figure 23—KRK12 VHF Insert Responses 
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Figure 25—KRK12 UHF Insert Responses 
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ALIGNMENT DATA 

Figure 29—Top Chassis Adjustments (KRK11B Tuner Shown) 
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CHASSIS KCS82, KCS82A, KCS82B 

ALIGNMENT TABLE 

Step 
No. 

CONNECT 
VHF SIGNAL 
GENERATOR 

TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
VHF SWEEP 
GENERATOR 

TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

NET. 
METER 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST RIPER 
TO 

3$ Not used - Not used - Loosely coupled 
to el omillator 

239 mc. TP1. Gain to maxi. 
mum 

Rec. on channel 10 1.9 as above Fig. 14 

36 - " - " - 233 mc. " Rec. on channel 9 L8 as above Fig. 14 

" - " - " 227 mc. " Rec. on channel 8 L7 as above Fig. 14 _37 . 
38 " - " - 221 um " Roc on channel 7 1.6 am above Fig. 14 

39 " - " - " 129 mc. " flac, on channel 6 L5 ae above Fig. 14 

40 " - " - " 123 me. " Rec. on channel 5 L4 as above Fig. 14 

41 " " - " 113 mc. " Rec. on channel 4 1.3 as above Fig. 14 

42 " - " " 107 mc. " fisc. on channel 3 1.2 as above Fig. 14 

43 " - " - " 101 me. Rec. on channel 2 1.1 as above Fig. 14 

44 Repeat steps 31 through 43 as • check.' On completion, remove 39 ohm resistor and reconnect link to terminals A and B of T104. - 

KRKIIB ANTENNA MATCHING UNIT ALIGNMENT 
45 Do not adjust this unit unless fairly certain that it require. adiuMment. Disconnect lead from L58 to 55. Connect output of matching unit through 1000 mmf. to pin 1 of 

V107. Replace cover on matching unit. Remove V106 from socket. Connect bias box to junction of 11127 and 8147 and set to produce -5 volts. 

46 Antenna terme 
nais 

45.75 mc. 
30% mod. 

Not imed - Not used - Pin 2, V110 Scope 
gain to max. 

- L59 for min. audio on 
scope 

Fig. 14 

47 " 41.25 mc. 
30% mod. 

" - " - 1.60 for min. audio on 
'cope 

Fig. 14 

48 Antenna termi- 
nais loosely 

- Antenna termi. 
nals through pad 

45 to 
54 me. 

„ Scope xtal probe 
from 1.58 to gad. 

Connect 300 ohms 
from L511 to gad. 

1.61 and L62 to obtain 
response of Fig. 18 

Fig. 14 
Fig. 15 
Fig. 18 

49 Remove bias supply and 1000 mmf. capacitor. Restore connection between L58 and SS. Replace VI06. 

KRK22.A TUNER ALIGNMENT 

1 If unit is completely out of adjustment. preset a I adjuotmento to center of range with following exceptions. Set Ti and C2 fully counterclockwise. Set channel 7 to 13 
oscillator slug. one turn from tight. Disconnect link from T104 and terminate with 39 ohm.. Short the AGC terminal to ground. Preset C5 to read - 3.0e dc. at TP1. 

2 

3 

Junction of 1.53 
and C24 at bot- 
tom of 1.53 

42.0 me. 
30% mod, 

Not used - Not used - TP1. Gain to maxi- 
mum 

Set el unit on chap- 
nel 2 

C19 for min. indication 
on @Cop@ 

Fig. 19 

Not need - Not used  - 1rillartt: r - 1 
unit 

227 mc. Not need 111-Funitonchanne19. 
Insert -3V bias at 
AGC terminal 

C3 for beat on freq. 
meter. Fine tuning fully 
clockwise 

Fig. 19 

4 " - " - " " " Return fine tuning to 
mid-range after ad- 
justment of C2 

C2 one turn clockwise 
pad change in beat note 

Fig. 19 

5 Antenna termi- 
nab loosely 

181.2$ 
and 

185.75 

Antenna tarai- 
nals through pad 

Channel 
8 

Not used - TP1. Gain to maxi. 
mum 

It-F unit on channel 8. 
Set T1 max. counter- 
clockwise 

C7, C10, CIS and C20 
for response shown in 
Fig. 20 

Fig. 19 
Fig. 20 

6 Not used - Not used - Not used - Not used On channel 8. Con- 
nect "VoltOhmyst" 
to TP1 

C5 for -20 volts on 
meter 

Fig. 19 

Fig 19 
Fig 20 

7 Antenna term, 
nab loosely 

181 25 
and 

185.75 

Antenna termi• 
nals through pad 

Channel 
8 

Not used - TPI. Gain to maxi- 
mum 

11-F unit on channel 8 Check responae. Read- 
oat C7, CIO, CIS and 
C20 if nec sssss y 

8 Not used - Not used -- Loo••ly to r-1 
unit oscillator 

257 mc. Not need flac. on channel 13. 
Fine tuning fully 
clockwise 

L42 for beat on het. 
f req. meter. Overobent 
1.42 slightly and adjust 
C2 for beat 

Fig. 19 

9 Antenna tarai- 
ant» looney 

211.25 
215.75 

Antenna termi• 
nals through pad 

- 
Channel 

13 
Not used - TP1. Gain to maxi. 

mum 
Rec. on channel 13 
"VoltOhmyst"onTP1 

1.43 and 1.45 for proper 
reeponse and oec. injec-
tion within limits 

Fig. 20 

10 If C5 was readjusted in Map 9, repeat step 8 and step 9 un'1 the conditions specified in each Map are fulfilled without additional ad memento. 

11 Not used - Not used - Loos•ly to r-f 
unit mediator 

227 mc. Not used R-F unit on cheinel 8 C2 for beat on freq. 
meter 

Fig. 19 

12 Antenna tense. 
nais loosely 

181.25 
and 

185.75 

Antenna termi- 
nals through pad 

Channel 
8 

Not used - TPI. Gain to maxi. 
mum 

" Check response adjust 
C7, CIO, CIS and C20 
il necessary 

Fig. 20 

13 If CT was readjuoied in step 12 recheck the oscillator injection. Repeat steps 3 to 12 until all conditions are satisfied. 

14 Not used - Not used - L000cily to 1•1 
unit oscillator 

129 me. Not used R-F unit= channe16. 
Fine tuning midrange 

L5 for beat on het. freq. 
meter 

Fig. 19 

15 Antenna tame 
nets loo»ly 

83.25 
and 
87.75 

Antenna termi- 
nits through pei 

Channel 
6 

Not used - TP1. Gain to maxi- 
mum 

L41, L44 and 1.46 for 
response shown in Fig. 
20 

Fig. 19 
Fig. 20 

16 " 83.2$ 
87.75 

„ 
Channel 
6 

" - " flac.  channel 6. 
"VoltOhmyst"onTP1 

Check to see that re 
*pones is correct and 
con. injection is within 
limits 

Fig. 19 
Fig. 20 

17 " 77.25 
81.75 

" Channel 
5 

- " flac.  channel 5 
„ 

Fig. 20 

18 .• 67.25 
71.75 

•, Channel 
4 

.. - „ flac. on channel 4 .. Fig. 20 

19 ., 61.25 
65.75 

„ Channel 
3 

„ - „ flac.  channel 3 „ Fig. 20 

20 „ 55.25 
59.75 

„ Channel 
2 

„ - .. flac. on channel 2 „ Fig. 20 

21 If the response of any chants* (Mein 16 through BO) is below EOM at either ma ker, adjust L41. L441 and 1.46 as necessary to obtain proper response yet maintain correct 
response on channel 8. 

22 Repeat steps 14 through 20 until all adjustments are obtained. 

ALIGNMENT TABLE 

THE DETAILED ALIGNMENT PROCEDURE BEGINNING ON PAGE 8 SHOULD BE READ BEFORE ALIGNMENT BY USE OF THE TABLE IS ATTEMPTED 

Step 
No. 

CONNECT 
VHF SIGNAL 
GENERATOR 

TO 

SIGNAL 
I GEN 

FREQ. 
MC. 

CONNECT 
VHF SWEEP 
GENERATOR 

TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

NET 
METER 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADIUST REFER 
TO 

KRKIIB TUNER ALIGNMENT 

If unit is completely out of adjuatment, preeet all adjustments to center of range with following Set C18 that head is 1/4 " above chassis. Set C11 exceptions. so 
bias supply between AGC terminal on 1/4 _ turn from max. clockwise. Disconnect link from T104 and terminate with 39 ohms. Connect tuner and ground. Adjust bias for 

-3.5V at terminal 3. Set fine tuning 30 degrees clockwise from mechanical center of its range. 

2 Grid, pin 7 of 43.5 me. Not used - Not used - TP1. Gain to mare Set r-f unit on chan- 1.65 for min. Indication Fig. 14 
V2 through 1500 
mmf. 

30% med, mum nel 2 on »cope 

3 Not used - Not used 

- 

- Leonid to r-f 
unit eactllater 

227 mc. Not used 11-F unit on channel 8 C2 for beat on freq. 
meter 

Fig 14 

4 Antenna tense 181 25 Antenna t•rini- Channel Not used - TP1. Gain to moni. R-F unit on channel 8. C9, C11, C15 end CI8 Fig. 14 
nab loosely and nals through pad 8 mum Set T1 max counter- for response shown in Fig. 16 

185.75 clockwise in Fig. 16 

5 Not need - Not used - Loos alyeluta r 4 129 mc. Not used R-F unit on channel 6 L5 for beat on het. Iraq. 
meter 

Fig. 17 

6 Antenna tarai- 83.25 Antenna fermi- Channel Not used - TP1. Gain to maxi- " L48, 1.50 and 153 for Fig. 14 
male loosely and nab through pad 6 mum response shown in Fig. Fig. 16 

87.75 16 

7 Not used - Not used Not used Not used On channel 6. Con- 
meet "VoltOhmyst" 
to TP1 

C8 for -3.5 volts on 
meter 

Fig. 14 

8 Antenna termi- 83.25 Antenna termi- Channel Not need TPI . Gain to maxi. R-F unit on channel 6 Check response. Read- Fig. 14 
nab leanly and nail, through pad 6 mum just L48. L50 and L53 if Fig. 16 

87.75 DOC rrrrr y 

9 Not used 
---
- Not used - Lurtealc.jiuto r•f 227 mc. Not used R-F unit on channel 8 C2 for beat on freq. 

meter 
Fig. 14 

10 Antenna termi- 181.2$ Antenna termi• Channel Not wed - TP1. Gain to maxi- " Check responno adjust Fig. 14 
nal• loosely and nalsthrough pad 8 MUM C9, C11. C15 and C18 

185.75 if necemary 

11 If C9 was readjusted in step 10, repeat step 7, step 9 and step 10 until the conditions specified in each step • • fulfilled without additional adjustments. 

12 Net used - Not used - Loo••ly to r-I 
unit oscillator 

257 inc. Not used flac, on channel 13 1.46 for beat on het. 
freq. meter. Ovemboot 

Fig. 14 

1.48 slightly and adjust 
C2 for beat 

13 Antenna tame 211.25 Antenna termi- Channel Not used - TP1. Gain torn- flac. on channel 13 Check to see that re. Fig. 16 
male loosely 215.75 nals through pad 13 mum "VoltOhmrst"onTPI sponge is correct and 

-30 rolls of c.c. injec-
tion is present 

14 " 205.25 Channel Not used " flac. on channel 12 Fig. 16 
209.75 12 

15 " 199.25 Channel Rec, on channel 11 Fig. 16 
203.75 11 _> 

16 193.25 Channel Rec. on channel 10 Fig. 111 
197.75 10 

17 187.2$ Channel -  flac. on channel 9 Fig. 16 
191.75 9 

18 181.25 Channel -  flac. on channel 8 Fig. 18 
185.75 8 

19 175.25 ,, Channel -  " flac. on channel 7 Fig. 16 
-4 179.75 7 

2» 11 the reopen» of any channe (steps 13 through 19) is below 80% at either marker, adjust C9, Cll. CIS and C18 as necessary to pull coupon» up on the low channel 
yet maintain correct response on channel B. 

21 Repeat step 9. II the oscillator is off frequency overshoot the adjustment of C2 and correct by adjusting 1.46. 

22 Repeat steps 12 through 21 until all adjustments are obtained. 

23 Not need - Not used - Loos•ly to r- f 
unit oscillator 

129 mc. Not used flee. on channel 6 L5 for beat on het. Iraq. 
meter 

Fig. 14 

24 Antenna termi- 55.25 Antenna termi• Channel Not used TP1. Gain to maxi- flac. on channel 2 Adjust T1 core clock- Fig. 14 
nets loosely 59.75 nab through pad 2 MUM WM, DI • IMAM at which 

channel 2 response does 
not change 

25 83.2$ Channel Not used " Rec, on channel 6. Check to see that re- Fig. 14 
87.75 6 "VoltOhmyst"onTP1 optimise is correct and Fig. 16 

-3.0 volts of enc. injec-
tion is present 

26 77.25 Channel " " flac. on channel 5 Fig. 16 
81.75 5 

97 67.25 Channel flac. on channel 4 Fig. 16 
71.75 4 

61.25 Channel " " flac. on channel 3 Fig. 16 
68.75 3 

29 " 55.25 Channel " - flac. on channel 2 Fig. 16 
59.75 2 

30 lf excessive tilt in the same direction occurs on channel. 2, 3 and 4, &din» C18 on channel 2 to overshoot the correction of this tilt than switch to channel 6 and adjust 
1.53 for max. amplitude of r•oponse between carrier markers. 

31 Check ef reeponse and nominator injection on channels 7 through 13 steps 23 back up through step 17 stopping on channel 13 for the next Map. 

32 Not need - Not used -7 Loosely coupled 1257 mc. 
to el oscillator 

TP1. Gain to maxi- 
mum 

flac. on channel 13 C2 for beat on bet. freq. 
meter 

Fig. 14 

- 251 me. Rec. on channel 12 J Lli as above Fig. 14 

" I - - 245 me. " Rec. on channel 11 1.10 as above Fig. 14 

t7
 

3
D
V
d
 
A
I
 

V
D
1
d
3
W
V
 
d
0
 
N
O
I
1
V
2
1
0
d
1
1
0
D
 
oi
av
e 

©John F. Rider 



ALIGNMENT TABLE 

Step 
No 

23 

CONNECT 
VHF SIGNAL 
GENERATOR 

TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
VHF SWEEP 
GENERATOR 

TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

NET 
METER 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST REFER 
TO 

Antenna termi- 
nuts loosely 

211.25 
215.75 

205.25-  
209.75 

Antenna term, 
nalsthrough pad 

Channel 
13 

Not need - TP1. Gm. to ...I- 
mum 

Re< on channel 13 
"Volt° h in yet' ' on T PI 

Check to .s that re- 
sponae la correct and 
orc injection within 
limits 

Fig. 19 
Fig. 20 

24 

- 25 

Channel 
12 

Not used - Rec. on channel 12 " Fig. 20 

" 199.25 
203.75 

Channel 
11 

" - " Rec. on channel 11 Fig. 20 

26 193.25 
197.75 

Channel 
10 

- Rec. on channel 10 " Fig. 20 

27 " 187.23 
191.75 

Channel 
9 

- Rec. on channel 9 Fig. 20 

28 181.25 
185.75 

Channel 
8 

- Rec. on channel 8 Fig. 20 

29 - 175.25 
179.75 

Channel 
7 

- Rec. on channel 7 , Fig. 20 

30 Check r-f response and oscillator injection on channels 7 through 13, adjusting C7. CIO or CIS if necessary, stopping on channel 13 for the next step. 
31 Not used - Not used - Loosely coupled 

to r-f oscillator 
257 mc. TP1. Gain to maxi- 

mum 
Rec. on channel 13 1.42 for beat on het. 

freq. mete: 
Fig. 19 

32 " - - 251 mc.. Rec. on channel 12 LI1 as above Fig. 21 
33 " - " - " 245 me. Rec. on channel 11 Lb O as above Fig. 21 

- " 239 inc. " Rec. on channel 10 1.9 as above Fig. 21 
35 - 233 enc. " Rec. on channel 9 1.8 as above Fig. 21 
36 - " - " 227 mc. " Rec. on channel 8 1.7 as above Fig. 21 
37 - " 221 mc. " Rec. on channel 7 1.6 as above Fig. 21 

- 129 enc. " Rec, on channel 6 1.5 a• above Fig. 21 
39 

so 
- 41 

" - - 123 mc. " Rec. on channel 5 L4 as above Fig. 21 
" - - - 113 mc. " Rec. on channel 4 1.3 as above Fig. 21 
" - - " 107 mc. " Rec. on channel 3 U as above Fig. 21 

42 " - 

• check. Upon completion, 

- " 101 mc. " Rec. on channel 2 LI air above Fig. 21, 
43 Repeat naps 31 through 42 as remove 39 ohm reenter and reconnect link to term pals A and It of T104. 

44 

45 

KRK2.2A ANTENNNA MATCHING UNIT ALIGNMENT 
Do not adjust this unit unless fairly certain that t requires adjustment. Disconnect lead from 1.53 to 54. Connect output of matching unit through 1000 mmf. to pin 1 of 
1107. Replace cover on matching unit. Remove V1116 from socket. Connect bias box to junction of 5127 and RI47 and set to produce -5 volts. 

Antenna termi- 
nat. 

45.75 mc. 
30% mod. 

Not used - Not used - Junction 5138 and 
LIOS. Scope gain 
to max. 

- -7 LS4 for min. audio on 
scope 

Fig. 19 

46 

47 

48 

" 41.25 mc. 
30% mod. 

- - L57 for min. audio on 
scope 

Fig. 19 

Antenna termi- 
nais loosely 

Remove bias supply 

Antenna termi- 
nalsthrough pad 

45 to 
54 inc. 

' - Scope :tat probe 
from L53 to ground 

Connect 3130 ohm• 
from LS3 to gnd. 

1.55 and L56 to obtain 
response of Fig. 22 

Fig. 19 
Fig. 22 

ami 1000 mmf. capacitor. Restore connection between LS3 and 54. Replace V106. 

KRK12 VHF TUNER ALIGNMENT 

1
 

Not used 

Antenna termi- 
nais loosely 

Not used Not used 

-- 

Not used Insert adapter and 
meter in 6S4 cathode 
circuit. Short con- 
facts 12 and 13 

RS for 28 ma. reading 
on meter. (See text for 
alternate m ethod) 

Fig. 9 

Page 14 

55.25 
59.75 

Antenna termi- 
nab through pad 

Channel 
2 

TP1. Through pre- 
amplifier il re- 
q,ued 

-A-d-apter switch "off". 
Receiver on Chan- 
nel 2. Ground AGC 
terminal on tuner. 

T6, L29 and L30 for re- 
spouse shown in Fig 
23(b) 

Fig. 9 
Fig 23 
Fig. 24 
Pg. 17 

" 61.25 
65.75 

Channel 
3 

- Rec. on channel 3 

4 " 67.25 
71.75 

" Channel 
4 

Rec. on channel 4 

S 

6 

8 

17.25 
81.75 

Channel 
5 

- Rec. on channel 5 TS, L26 and 127 for re. 
spouse shown in Fig. 
23(14 

83.25 
87.75 

„ Channel 
6 

" - „ Rec. on channel 6 
„ 

175.25 
179.75 

" Channel 
7 

" - Sec, on channel 7 T4, 1.23 and 1.24 for re-
mom •hown in Fig. 
23(10 

" 181.25 
185.75 

" Channel 
8 

" Rec. on channel 8 „ 

9 " 187.25 
191.75 

Channel 
9 

- " Roc. on channel 9 " 
.. 

10 193.25 
197.75 

Channel 
10 

- " Rec. on channel 10 " 

11 " 199.25 
203.75 

Channel 
11 

- Rec. on channel 11 T3, 1.20 and L21 for re-
spouse shown in Fig. 
23(b) 

12 

13-  

.. 205.25 
209.75 

Channel 
12 

- ., Rec. on channel 12 

211.25 
215.75 

Channel 
13 

" - Rec. on channel 13 .. 

14 Not used - Not used - Loonly coupled 
to rf oscillator 

257 mc. Junction of 5138 
and 1.105. Use 3 to 
5V. P-P. 

Adapter nvitch "° n". 
AGC rf bias -3.5Y. 
IF bias -5V at 11127, 
5147 
Rec, on channel 13 

1.22 for beat on het. 
freq. meter 

Fig. 9 
Fig. 24 

15 Antenna fermi- 
nab lomely 

211.25 
215.75 

Antenna termi- 
nals through pad 

Channel 
13 

Not used - T1 for max. gain. L21 for 
response shown in Fig. 
13 

Fig. 13 
Fig. 24 

16 - 
17 

Repeat steps 14 and 
Junction C2-L2 
at end oppositel 
antenna plug 

15 for all VHF channels &diluting app 

Channel 
6 

oximate mixer slug 

Not used 

for response 

- 
shown in Figure 

I 'unction of 111381 
and 1.105 I 

3. 
43.5 me. Antenna termi- 

nels through pad 
Rec. on channel 6 C161.7 for min. 43.5 MC. 

indication on noon 
Fig. 24 

ALIGNMENT TABLE 

Step 
No. 

CONNECT 
UHF SIGNAL 
GENERATOR 

TO 

SIGNAL 
GEN 
FREQ 
MC 

CONNECT 
UHF SWEEP 
GENERATOR 

TO 

SWEEP 1 
GEN 
FREO 
MC. 

CONNECT 
I VHF SIGNAL 
I GENERATOR 

TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST REFER 
TO 

KRX12 UHF TUNER ALIGNMENT 

18 Antenna termi- Picture 
nab loosely and sound 

carrier 
markers of 
channel to 
be aligned 

1 Antenna termi- 
nalsthrough pad 

Sweeping 
channel 
b•ing 
aligned. 
Use full 
sweep 
width 

Not sued - TP1. Through pre- 
amplifier if re- 
quired 

-- --- 
AGC terminal on 
tuner grounded. 
Adapter switch in 
OFF position 

- -- 
C29, C30 and C3I for 
channels 14 to 52 or C6. 
C7 and C8 for channel. 
53 to 83, to obtain re-
spouse shown in Fig. 25 
(a) (14 or (c) 

- ----- - 
Fig. 9 
Fig. 24 
Fig. 25 

19 Repeat the above step for all UHF inserts to be used. Adju hog antenna, link coupling and mixer slugs for response shown in Fig. 25. 
_ 

20 Test point TP1 Pic t une 
e a r rise 
freq. of 
channel to 
be aligned 

Antenna termi- 
nals through pad 

Sweeping 
channel 
b•ing 
aligned. 
45.75 mc. 
marker 
placed 
as shown 
in Fig. 
13. Ad. 
just gen-
erator 
freq. to 
poction 
marker 

Test point TP1 45.75 
me. 

Junction of 5138 
and 1.105. 3 to SV. 
P-P on scope 

Adapter switch ON. 
AGC r-f bias at tuner 
terminal -3.5V. Li. 
bias -SV. at junction 
of R127 and 5147. 
Channel switch to 
channel being 
aligned 

Oscillator C9 or C32 to 
bring marker to coincide 
on response curve with 
45.75 me. marker from 
VHF generator 

Fig. 9 
Fig. 13 
Fig. 24 

21 " 

• 

" " Mixer CB or C31 for 
max. gain with reoponse 
shown in Fig. 13 

Fig. 13 
Fig. 24 

" " " " As above. "Volt0h- 
rant" to TP1. Use 
1.5V. scale on meter 

Oscillator injection ad- 
Intment to read .3V. or 
less at TP1 

Fig. 24 

23 Repeat step. 20 to 22 for all UHF insert., checking oscillator frequency and injection voltage for each insert. 

PICTURE I-F AND TRAP ADJUSTMENT 

Step 
No. 

CONNECT 
VHF SIGNAL 
GENERATOR 

TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
VHF SWEEP 
GENERATOR 

TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

CONNECT 
"VOLTOHMYST" 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST 
REFER 
TO 

Not used - Not u•ed - Not used junction of 5127 
ii R147 

Connect bias box to 
junction of 8127 II 
R147 and to ground 
AGCfullyclockwise 

r_ 

Adjust potentiometer 
for -5.0 volts on 
meter 

Fig. 3 

Terminals A and B 
of T104 

44.5 - " 

.. 

Junction 11138 
and L105 and to 
ground 

Bias box connected 
a• above 

T108 (top) for max. Fig. 29 

45.5 
_ " " T107 (top) for max. Fig. 29 

4 " 43.0 " - " " " T106 (top) for max. Fig. 29 

5 47.25 - " T104 (top) for min. Fig. 24 

Connected loosely 
to diode probe 

Various 
See 

Fig. 11 
or 

Fig. 13 

Mixer grid test 
point TP2 in series 
with 1500 mmf. for 
!MIMS or ERE- 
22A. Front term, 
of IN82 crystal for 
KRIL12 

40 to 
48 mc. 

Scope diode probe 
to pin 5 cf V106 and 
to grid. Connect a 
180 ohm resistor 
from pin 5 of V106 
to pin A of T106 

" Shunt terminal. A 
and B of T107 and 
T108 with 330 ohm.. 
Bias box connected 
as above. .3v p-p on 
troop* 

Set C119 to min. Ad- 
just Ti top and TIO4 
bot. (T1, T2 and 
T104 on KFIK12) for 
max. gain with 45.75 
me. at 70%. C119 
for 42.5 at 70% 

Fig. 29 
Fig. 30 

7 Connected loosely 
to grid of 1st pix i-f. 
Adjust for small 
marker indication 

" " " Connect scope to 
junction of 5138 and 
L105. Remove shunt 
6 diode probe used 
above 

" Remove shunts from 
TIO7 & T108 

Retouch T106, T107 
and T108 to obtain 
reoponse shown in 
Fig. 11 or Fig. 13 

Fig. 11 
Fig. 13 
Fig. 29 

RATIO DETECTOR, SOUND I-F AND 4.5 MC TRAP ALIGNMENT 

10 

Grid bat Sod. I-F 
(pin 1, V101) or 
WR39B or C con- 
nect to grid 3rd pi: 
I-F (pin 1, VI08) 

45.75 mc. 
mod, by 
4.5 mc. 

Not used - 

- 

- 

- 

Not used Pin 2 of V103 Set signal gen. to 
give 6V on meter 

T102 top core for 
man d-c on meter 

Fig 29 

Fly 29 
FKJ 30 

" "VoltOhmyst" to junction 5106 and C108. 
Adjust 'F102 bottom core for :no DC on 
meter. Repeat steps 8 and 9 until all 
conditions are satisfied. 

Sig. Gen. to bat 
Snd. I-F grid 

4.5 inc. Signal g tor 
output adjusted to 
provide 6 v on meter 

TIO1 top core for 
max. DC on meter 

Fig. 29 

11 Sig. Gen. in sense 
with 1000 ohm, to 
pin 2 of V109 

4.5 mc. 
mod. 30% 

with 
400 cy. 

Diode probe to pia 
6 of V110 

Not used Short pin 1 of V108 
to ground 

Adjust L105 for mini- 
mum output on 
oscilloscope 

Fig. 29 
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CHASSIS KCS82, KCS82A, KCS82B 

RESPONSE AND WAVE FORM PHOTOGRAPHS 

Taken from RCA W058A Oscilloscope 

001 
'1881 

Grid of Sync Output 
(Pin I of V1124) (6SN7GT) 
or (Pin 2 of VI124) (124117) 

Figure 5I— Vertical (40 Volts PP) 

Figure 52— Horizontal (40 Volts PP) 

Plate of Sync Output 
(Pin 2 of V1124) (6SN7GT) 

or (Pin I of VI124) (124U7) 

Figure 53— Vertical (55 Volts PP) 

4 444 

Figure 54—Horizontal (55 Volts PP) 

Figure 55—Grid of Vertical 
Sweep Osc. (Pin 4 of V1128) (6SN7GT) 

or (Pin 7 of V1I2B) (124U7) 
(21 Volts PP) 

Figure 56— Plate of Vertical 
Sweep Osc. (Pin 5 of V112B) (6SN7GT) 

or (Pin 6 e vi 12B) (124(17) 
(55 Volts PP) 

Figure 57—Grid of Vertical 
Sweep Output (Pin 5 of VI13) (6K6GT) 

(55 Volts PP) 

4—...4•8811 

Figure 58— Plate of Vertical 
Sweep Output (Pin 3 of V113) (6K6GT) 

(715 Volts PP) 

30101.---> 

Cathode of Kinescope 
(Pin 11 of VI18) (I7CP4) 

Voltage depends on picture 

Figure 59— Vertical 

4 -444 

Figure 60—Horizontal 

f 

C,1 ' 89 C 

(\i 

C,/ 9 

Figure 6I—Grid of Horizontal Oscil-
lator Control ( Pin I of V114) 
(6SN7GT) (22.5 Volts PP) 

Figure 62—Cathode of Horizontal 
Oscillator Control ( Pin 3 of V114) 

(6SN7GT) ( 1.2 Volts PP) 

Figure 63—Grid of Horizontal Oscil-
lator (Pin 4 of V114) 

(6SN7GT) (345 Volts PP) 

Figure 64— Plate of Horizontal Oscil-
lator (Pin 5 of V1I4) 

(6SN7GT) (175 Volts PP) 

Figure 65— Terminal "C" of TI14 
(120 Volts PP) 

Figure 66—Grid of Horizontal Sweep 
Output (Pin 5 of V1I5) 
(6BQ6GT) (90 Volts PP) 

ail8S-0> 

Figure 67— Plate of Horizontal Output 
(Approx. 4000 Volts PP) (Measured 
Through a Capacity Voltage Divider 

Connected from Top Cap of 
V115 to Ground) 

-«-4441 

Figure 68—Cathode of Damper 
(Pin 3 of VI17) (6W4GT) 

(2350 Volts PP) 

31.0411.--0> 

Figure 69— Plate of Damper 
(Pin 5 of VII7) (6W4GT) 

(160 Volts PP) 

Figure 70— Plate of AGC Amplifier 
(Pin I of VI114) (124U7) 

(530 Volts PP) 

© John F. Rider 
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46 5 un 
4 M 

42 .5 Y 

Figure 31— Over-all Pix 
Response 

Figure 32— Response of T2-T104 
Pit Transformers 

Figure 33— Response of T106 
Pix Transformer 

.4-44* 

Figure 34—Response of T107 
Pix I-F Transformer 

Figure 35—Response of T108 
Pix Transformer 

/ ',Kure 36— Video Response at 
verage Contrast 

Grid of Video Amplifier 
(Pin 2 of Vim) (6CL6) 

Voltage Depends on Picture 

Figure 37— Vertical (Oscilloscope 
Synced to 1/2  of Vertical Sweep 

Rate) (3 Volts PP) 

Figure 38—Horizontal (Oscilloscope 
Synced to 1/2  of Horizontal Sweep 

Rate) (3 Volts PP) 

Plate of Video AmplOer 
(Pin 6 of V110) (6CL6) 

Voltage depends on picture 

Figure S9— Vertical (105 Volts PP) 

.4--4.8081 

Figure 40—Horizontal (105 Volts PP) 

NO Meg' 
ir 'r 

t t .tm toile 

0111401 
87 

Grid oj Horizontal Sync Separator 
(Pin 7 of VIIIB) (I2AU7) 
Voltage depends on picture 

Figure 4I— Vertical (85 Volts PP) 

Figure 42— Horizontal (85 Volts PP) 

Cathode of Horizontal Sync Sep. 
(Pin 8 of VIIIB) (I2AU7) 

Figure 43— Vertical (12 Volts PP) 

4 -444 

Figure 44—Horizontal (7.5 Volts PP) 

Plate of Horizontal Sync Separator 
(Pin 6 of viiin) (114( 17) 

Figure 45— Vertical (45 Volts PP) 

Figure 46—Horizontal (45 Volts PP) 

Grid of Vertical Sync Sep. 
(Pin 7 of V109B) (12AU7) 

Figure 47— Vertical (65 Volts PP) 

4 44.4 

Figure 48— Horizontal (65 Volts PP) 

*00—* 

Plate of Vertical Sync Sep. 
(Pin 6 of V1098) ( 12/11.17) 

Figure 49— Vertical (70 Volts PP) 

Figure 50— Horizontal (70 Volts PP) 

J ,1/2.1be 
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r 87 8 

CV 187 F 
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CHASSIS KCS82, KCS82A, KCS82B 

To TV (“<ssts 

I 1 I f 

I 1 

1 I 

e INDICATES NOD. 
CHASEIS 

8oTTom VIEW 

5.5-CH CONNECTIONS 
AS S5108,54 ARE VIEWED 
FROM DIRECTION OF 
ARROWS. 

Ii 
2 ID 
0 > < 

TUNER UNIT WIRING DIAGRAMS 

Figure 79—KRK1113 Tuner Unit Wiring Diagram 

1 r 23 
,pz„5:vi.„‘,.., ,, 1., - 

. REAR 155k.4 r ),•,„A„. --_,, p 
136 L 51-D I3   ' 51-C NW, - 

5,. FRONT 1 ,-

1 L35 A 

0 L' L31 A133 141 1 I 2 I 134 

# f 

nZ 34à 11.114 

TaVA'r'io 

130 28 

L26 — 1 ir r :' 

L 11; * .sa o „ 

# 3 
127 

CID 

SWITCH Coom•Cnoors Al MOM. Mt 
VIAMED .15014 IHRECTIEN ArAt05,41, 

C9 

R6 

TP. I 

' SI- 13 

5 5 , 

floor 

L., 5 * o, 1 

"° I • 
L 

CD  

TO ANT 
MATCHING 
UNIT 

• INDICATES 
ONO. TO 
CHASSIS 

u 

  — —11 

Fç - - n 1 L8 L - ?IL1-51 1 I 
11,911 L7, im 

4 

Men 
LS 

14 

13 

«Me 

C2I 

C20 

R12 

CI7 

O 

RI3 

141 

4 3 

C23 

V2 
CtS 

9 

C16 

09 

C12 

TP 2 

10 

SHIELD COT, 

C22 

C II 

 ink;  

BOTTOM VIEW 

02 

7 

Ce 

04 h 

VI 

Figure 80—KRK22A Tuner Unit Wiring Diagram 

C3 

R 48938-0 

TO <Mr 
TERM 
130ARD 

AGC 

4.270vm.-

6.S V. 

TUNER UNIT WIRING DIAGRAM 

* IN SOME UNITS LB 
15 A SINGLE COIL 

• INDICATED GOD. TO 

CHASSIS. 

32d, 
eRN 

C16 

BOTTOM VIEW 
To 1ST PIA. 
I.F TRANS 

FINE 
TUNING 

C 13 

V2 

C24 

Figure 81—KRK12 Tuner Unit Wiring Diagram 

CRITICAL LEAD DRESS 

( 1) Keep all wiring in the pli i-f, sound i-f and video circuits 
as short as possible. 

( 2) Keep the leads on C127, C128, C129, C130, C131, 
C132, C133 and C135 as short and direct as possible. 

( 3) Do not run any leads under C119 trimmer capacitor. 

( 4) Do not change the bus wire connection to pins 2 and 8 of 
V101 and V102. Sleeving is used on these wires to insure 
length and to prevent shorting. 

( 5) Dress CI43 close to chassis. 

( 6) Keep leads on R129 as short and direct as possible. 

( 7) Keep C134 up and away from chassis with not more than 
1/4" lead at each end to terminal. 

( 8) Dress the lead from T106-C to terminal board close to 
chassis. 

( 9) Keep all filament leads dressed close to chassis. 

(10) Keep leads on 8116 as short and direct as possible. 

(11) Ground the filaments of sockets V106, V107 and V108 

independently of the tube shields (pin 8). Use ground 
lances 'Provided near each socket. 

(12) Keep leads to L105 (4.5 mc. trap) as short as possible. 

(13) Do not run any leads other than the 135 v. and 270 v. bus 
wires under the lead from T105-B to pin 2 of V110. 

(14) Dress L104 and L106 peaking coils up from chassis. 

D.48939- 0 

(15) Dress 8157, 8141, 8162, 8192, 8142, L106, L102, L107, 
C139, C171 and 8138 up from chassis. 

(16) Do not tape lead to kinescope cathode in with othPr leads. 

(17) Keep leads on C144 short and direct. 

(18) Keep the leads on 8209 as short and direct as possible. 

(19) Dress C183 to provide access to adjustment of T114. 

(20) Keep CI67 and C169 dressed close to chassis. 

(21) Dress all leads in the high voltage compartment away 
from each other and away from the high voltage trans-
former. 

(22) C109 should be centered and held in place by shield. 

(23) Do not change dress of the audio cable. 

(24) Do not change grounding of R110A or R110B. 

(25) Dress the lead from pin 1 of V111 around power trans-
former side nearest apron. 

(26) Keep C110 and C111 dressed apart from each other. 

(27) Keep AC switch leads away from tubes on top of chassis. 

(28) Dress all leads away from T104 as far as possible. 

(29) Keep leads to pin 1 of VI14 up away from chassis. 

©John F. Rider 
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CHASSIS KCS82, KCS82ApIKCS82B 

VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 15000 microvolt test pattern signal was fed into the receiver, 
the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuiting 
the receiver antenna terminals. Voltages shown are read with a , type WV97A senior "VoltOhmyst" between the indicated terminal and chassis 
ground and with the receiver operating on 117 volts, 60 cycles, a-c. The symbol < means less than. 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Pin 
No. Volts 

Pin 
No. Voltz 

Pin 
No. Volts 

Pin 
No. Volt. 

Notes on Measurements 

VI 

105K11B 

KRIC22A 

6X8 Mixer 
15000 mu. V. 

Signal 9 160 160 6 o 
-2.4 to 
-3.0 

No Signal 9 145 e 145 o 
-2.8 to 
-3.5 

Br 
Oscillator 

15000 Mu. V. 
Signal 3 95 o 2 

-3.8 to 
-S.S 

No Signal 3 o 2 
-3.0 to 

V2 

ICRE118 

KRIC22A 

6507A 
11-F 
Amplifier 

15000 Mu. V. 
Signal 6 170 0.1 7 

No Signal 6 133 1.1 7 o 

11-F 
Amplifier 

15000 Mu. V. 
Signal 1 270 170 2 

No Signal 1 260 133 2 

V 1 

KRIC12 

6BQ7A 
R-F 
Amplifier 

15000 Mu. V 
Signal 6 143 1.2 7 o 

No Signal 138 1.0 o 

IF 
Amplifier 

15000 Mu, V. 
Signal 
_ 
No Signal 

1 143 2 97 

137 2 97 

Shelf removed from tuner box. 
6S4 removed from socket to 
protect oscillator. AGC termi-
nal on tuner grounded. 

V2 

KRE12 

6AF4 
R-F 
Oscillator 

15000 Mu. V. 
Signal 167 78 o 266 -8 

No Signal 167 75 o 266 -6 

V3 

ICRK12 

61307A 
LF 
Amplifier 

15000 Mu. V. 
Signal 270 148 103 

No Signal 260 142 99 

1-F 
Amplifier 

15000 Mu. V. 
Signal 1 148 1.4 2 o 

No Signal 143 1.2 

Shelf removed from tuner box. 
6S4 removed from socket to 
protect oscillator. AGC termi-
nal on tuner grounded, 

V4 

ERX12 

6S4 
Voltage 
Control 

15000 Mu. V. 
Signal 9 270 6 *68 

No Signal 260 .55 

*Depend. on adjustment of 86. 

V101 6A1.16 
lid Sound 
I-F Amp. 

15000 Mu. V. 
Signal 127 140 1.0 

No Signal 110 135 .9 

V102 6A1.16 
2nd Sound 
1-F Amp. 

15000 Mu. V. 
Signal 125 e 136 o 1 -13 

No Signal 5 105 115 o 1 *-0.8 
*Unreliable measuring point. 
Voltage depends on noise. 

V103 6AL5 
Ratio 
Detector 

15000 Mu. V. 
Signal 0.3 7.2 

7.5 kc deviation at 
1000 cycl« 

No Signal *28 
*Unreliable measuring point. 
Voltage depends on noise. 

V104 SAYS 
1st Audio 
Amplifier 

15000 Mu. V. 
Signal 89 -0.8 At min. volume 

No Signal 87 -0.8 At min. voltune 

V105 6K6GT 
Audio 
Output 

15000 Mu. V. 
Signal 3 217 225 15.2 5 o At min. volume 

No Signal 210 219 15.0 At min volume 

V106 6CF6 
1st Piz. LF 
Amplifier 

15000 Mu. V. 
Signal 202 225 <0.1 -7.3 

No Signal 5 100 112 0.9 .-0.1 
*Unreliable measuring point. 
Make m 000000 ment at 7104-B. 

V107 6CF6 
2nd Pik. 1-F 
Amplifier 

15000 Mu. V. 
&mud 5 

No Signal 5 

205 

100 111 

225 <0.1 1 -7.5 

0.5 -0.1 

VOLTAGE CHART 

Tube 
No. 

Tube 

TVP• Function 
Operating 
Condition Pin 

No. 

E. Plata E. Screen E. Cathode 

Volts 
Pin 
No. Volts 

Pin 
No. 

V108 
3rd Piz. LF 

6CB6 Amplifier 
15000 Mu. V. 

Signal 5 140 155 2 

Volts 

2.1 

E. Grid 

Pin 
No. Volt. 

o 

No Signal S 130 141 2 1.9 o 

Notes on Measurements 

V109A 

V109B 

V110 

Picture 
12AU7 2nd Det. 

12AU7 

6CL6 

Vert. Sync 
Separator 

15000 Mu. V. 
Signal 1 -21 3 o -3.8 

No Signal 1 -10 3 o -0.4 

15000 Mu. V. 
Signal 6 68 8 o 58 

No Signal 6 62 8 o -5.6 

Video 
Amplifier 

VII1A 
AGC 

12AU7 Amplifier 

15000 Mu. V. 
Signal e 

No Signal 6 

82 180 1 1.1 2-9 
AGC control set 

-3.4 for normal operation 

73 3-8 0.9 2-9 
AGC control set 

-0.4 for normal operation 

15000 Mu. V. 
Signal 42 3 148 115 

No Signal 1 o 3 135 82 

VII1B 

V1 12A 

V112B 

12AU7 
Mor. Sync 
Separator 

Sync 
6SN7GT Output 

Vertical 
6SN7GT Oscillator 

V113 

15000 Mu. V. 
Signal 6 267 8 171 101 

No Signal 6 

15000 Mu. V. 
Signal 2 

259 8 118 85 

No Signal 2 

60 

se 

3 o -2.7 

3 o -2.1 

15000 Mu. V. 
Signal 5 76 6 o 

Depends on salting of Vert. 
-16 hold control 

No Signal 5 75 6 o 
Voltages shown are synced 

-15 pi. adjustment 

Vertical 
6K6GT Output 

15000 Mu. V. 
Signal 3 260 4 270 8 15.9 -11 

No Signal 3 250 260 8 15.5 -10 

V114A 

V114B 

V115 

V116 

V117 

V118 

Horizontal 
6SN7GT Ose. Control 

15000 Mu. V. 
Signal 2 172 3 -2.2 -25 

No Signal 2 160 3 1.5 -16 

Horizontal 
6SN7GT Oscillator 

15000 Mu. V. 
Signal $ 180 6 o -74 

No Signal 5 178 6 o -66 

Horizontal 
6BQ6GT Output 

1B3GT 
8016 

15000 Mu. V. 
Signal Cap • 180 8 18 -17.5 

•Ifigh Voltage 
Pulse Present 

No Signal Cap • 175 e 17.5 5 -17 

H V 
Rectifier 

15000 Mu. V. 
Signal Cap • 267 14,000 

°High Volat« 
Pulse Present 

- 
•High Voltage 
Pulse Present 

No Signal Cap • 267 13,000 
*High Voltage 
Pulse Present 

6W4GT Damper 
15000 Mu. V. 

Signal 270 3 • 
*High Voltage 
Pulen Present 

No Signal • S 260 3 
'High Voltage 

• Pula. Present 

21AP4 Kinescope 
15000 Mu. V. 

Signal Cap 14,000 10 430 11 120 2 78 At go Brightness 

No Signal Cap 13,000 10 415 11 100 2 58 At ge Brightness 

V119 

V120 

5U4G Rectifiers 

5T3GT 

15000 Mu. V. 
Signal 466 268 285 

No Signal 466 268 274 

©John F. Rider 
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PRODUCTION CHANGES IN KCS82, KCS82A AND 
KCS82B 

The schematics are shown in the latest condition. The note 

below tells how early receivers differed from the schematics 

shown above and on pages 38 and 40. 

In early production receivers V112 was a 12AU7 and was 

connected as shown below. 
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5t IA, OUTPUT 0171 
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IRK 

C ISO 
.0047 

C155 
1.0082 

+135 V. 
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5174 

C160 vER' 

JHOLD I-ONTO 
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1-91 TRANS 

MC. 

e. 0 
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lo NIP 

R153 
470K 
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e 
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RATIO PET 
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4.5 NIC 

0270V. 

3,08 
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I30V 3 

V103 

6A L5 
RATIO 
DETECTOR 

To38 
4714 PIK 
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A 
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1000 

4 5e 

R 137 
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C134 

I VI 

135 

C110 
.0047 

R1104 
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VOL 
CONTR 

V104 
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1ST. AUDIO 
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• citi 
• .01 3 _05, 

1.105 V110 
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TRAP VIDEO 
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5 
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PRODUCTION CHANGES IN KCS82, KCS82A AND 
KCS8213 

The schematics are shown in the latest condition. The notes below tell 
how early receivers differed from the schematics shown above and on 
pages 34 and 40. 

In some receivers CI33 at pin 6 of V108 was 470 mmf. 
In some receivers C156 at VII2 was .001 mfd. 
In some receivers C156 at V112 was .0047 mfd. 
In some receivers C195 between pin 4 of V103 and ground was omitted. 
In some receivers 1.107, at terminal 2 of the contrast control, wee 250 ph. 
In some receivers 1.118, between pin 3 of V108 and pin 4 of V1094, was 

omitted 
In some receivers 0140, at pins 3 and 8 of V110, was 5600 ohms. 
In some receivers R147, from the 1.1 AGC bus to ground at T106, was 

39,000 ohms. 
In some receivers 0148, at terminal C of T106, was 120,000 ohms. 
In some receivers 0168, at V1124 was 3900 ohms. 
In some receivers 0172 at V1124 was connected to + 135 v. instead of 

to ground. 
In some receivers 0173, at V112B, was 390,060 ohms. 
In some receivers 0173 was 470,000 ohms. 
In some receivers RI75, off terminal 3 of the height control, was 1.2 

rnegohms. 
In some receivers the height control 0176 was 2.5 megohms. 
In some receivers 0178 at V112B was 100,000 ohms. 
In some receivers 19187, between terminal 1 of the vertical linearity 

control and ground, was 470 ohms. 
In some receivers 0218 across 1.106 at VII0 was omitted. 
In some receivers 0219, at the AC input, was omitted. 
In some receivers V106 was a 6CB6. 
In some receivers V107 was a 6CB6. 
In Models 21-T.313G, 3I4G, 313GU and 314GU the kinescope V118 is 

a 21E14. 
In some receivers the heater terminals 2 and 7 of.V105 were reversed. 
In some receivers V112 was a 124U7 (•e• page 33 for wiring) 
in some receivers the heater terminals 2 and 7 of V1I5 were reVersed. 
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Capacitor-Ceramic, variable, for fine tuning-plunger 

type (C2) 
Capacitor- Fixed, headed-lead type, 0.68 mmf., *20%, 

500 volts (C7) 

Capacitor-Tubular, adjustable, steatite, 0.8-3 mml. (C8) 
Capacitor-Ceramic, adjustable, 09-3.8 mml., complete 

with adjusting stud (C9) 
Capacitor-Adjustable trimmer, steatite, 1.4 mml. (C18) 

Capacitors-Ceramic, fixed, non-insulated: 
5 mml., +0.5 mml., 500 volts DC, Temp. coed. = O (C26) 

8 mml., *1 mml., 500 volts DC, Temp. coal. = O (C29) 
10 mmf., *1 mml., SOO volts DC, Temp. coat = -80 (C3) 

18 mmf., * 10%, 500 volts DC, Temp. coal. = 0 (C27) 

22 mml., * 10%, 500 volts DC. Temp. cod. = O (C19) 

22 mml, * 10%, 500 volts DC, Temp. coal. = -750. 
Special-copper coated (CS) 

27 mml., * 10%, 500 volts DC. Temp. coal. = O (C25) 

33 mml., *10%, 500 volts DC. Temp. cost = 0 (C24) 

Capacttor-MIca trimmer, 55-80 rnmf (C11) 
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STOCK 

No. DESCRIPTION 

75199 

75641 

75166 
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73477 

77206 

76763 

76562 

Capacitor-Fixed, ceramic, insulated, 270 mml., *20%, 500 
volts DC, High "K" type (C12, C14) 

Capacitor-Fixed, ceramic, insulated, 390 mml., * 10%, 500 
volts DC, High "K" type (CIO) 

Capacitor-Ceramic, 1500 mml. (stand-oil) (C13, C21, C22, 
C28, C30) 

Capacitor-Fixed, ceramic, insulated, 1500 mml., * 20%, 500 
volts DC, High "K" type (C6) 

Capacitor-Fixed, ceramic, 1500 mml, + 100%, -0%, 500 
volts DC, High "K" disc (C16, C17, C20, C23) 

Coil-Antenna matching coal (2 rec(d) 

Coil-Choke coil (L57) 

Coil-Filament choke coil (1.56) 
Coil-Filament choke coil (1.63, 1.64) 

Coil - RF amplItler couplIng Coll (1.51) 
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clockwise rotation. and with no signal input. Voltages should 

hold within ± 20% with 117 v. a-c supply. 

STOCK 

No DESCRIPTION 

77153 

76537 

76538 

76529 

503112 

503115 

503210 

503233 

503247 

503410 

503447 

Coil-RF choke coil (L66) 

Coil-Shunt coil complete with adjustable core (1.61) 

Coil-Shunt coil complete with adjustable core (1.62) 
Coil-Trimmer coil (3 turns) with adjustable inductance core 
and capacitor stud (screw adjustment) for r.f. section 
(1.49, C15) 

Resistors-Fixed, composition: 
120 ohms, * 10%, V2 watt (119) 

150 ohms, * 10%, V2 watt (513) 

1000 ohms, * 10%, 1/2 watt (R7, R14) 

3300 ohms, * 10%, 1/2 watt (114, R11, 512) 

4700 ohms, * 10%, 1/2 watt (R2) 

100,000 ohms, * 10%, 1/2  watt (RI, 115. R6) 

470,000 ohms, 410%, t/i watt (R8) 
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Figure 85-Circuit 
Schematic Diagram 

KCS82B 

STOCK 

No. DESCRIPTION 

76536 

77663 

76535 

76542 

76541 

76540 

77853 

77913 

71504 

77151 

Transformer-Antenna matching transformer complete (12, 
C24, C25, C26, C27, L58, L59, L60, 1.61, L62, Il) 

Transformer-Convertor transformer complete with adjust• 

able core (TI, R3) 

Trap-1.F. trap 
Trap-IF. trap (41.25 MC) complete with core (1.60) 
Trap-1.F. trap (45.75 MC) complete with core (1.59) 
Trap-F.M. trap complete with adjustable core (1.58) 

Capacitor-Ceramic, variable, for fine tuning-plunger 
type (C2) 

Capacitor-Tubular, adjustable, steatite. 0 8-3 0 mmf. (C5) 

Capacitor-Fixed, headed-lead type, 0.68 nout, *20%, 500 
volts DC (C6) 

Capac1tor- Adjustable, steatite, 0 8-3 0 mml (C3, C7) 
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CHASSIS KCS82, KCS82A, KCS82B 

STOCK 

No. DESCRIPTION 
STOCK 

No, DESCRIPTION 
STOCK 

No. DESCRIPTION 
STOCK 

No. DESCRIPTION 

76532 Capacitor-Adjustable. Meanie, 1-4 mmf. (C15, C20) 
78224 Cod-Oscillator plate coil (L11) 73792 Paper, .068 m id ., 400 volts (C165) 502511 1.1 megohm , ±5%, 1/2  watt (8185) 

77616 Capacitor-Adjustable, nuca, 4-40 mml. (C19) 
77627 Coil-Peaking•coil (1.6, 81.1) 73784 Paper, 0.1 mid., 200 volts (C171) 503512 1.2 inegohm, *10%, 1/2  watt (8184) 

93056 Capacitor-Fixed, ceramic, non-insulated, 5 mmf., *0.5 
77695 Coil-RF plate coil (L8) 73551 Paper, 0.1 m fd ., 400 volts (C151, CI59, C169, C170, CI78) 503515 1.5 megohm , *10%, 1/2  watt (8175) 

mmi., 500 volts DC, Temp. coef. = 0 (C26) 77614 Control-O•cillator voltage control (116) 73557 Paper, 0.1 mfd., 600 volts (C160, C163, C186) 11769 1.8 megohm, ±5%, V2 watt (8124) 
77865 Capacitor-Fized, ceramic, non-insulated, 10 mmf., * 1.0 77617 Control-UHF oacillator injection adjustment control 73794 Paper, 0.22 m id., 200 volts (C125) 39063 1.8 megohm , *5%, 1 watt (R205) 

mml., SOO volts DC, Temp. coat. = 0 (C1, C30) 77489 Rectilier-Germanium rectifier Type IN82 (CR1) 73786 Paper, 0.27 mid., 200 vold (C187) 503522 2.2 megohm, *10%, 1/2 watt (8164, 8170) 
78247 Capacitor-Fixed, ceramic, non-insulated, 10 mmf., * 1.0 

mmf., 500 volts Temp. coat. = -750 (C4) 
503047 

Redators-Fized, composition: 

47 ohms *10%, V2 watt (816) 

73787 

77676 
Paper, 0.47 mfd., 200 volt* (C109, C143, C181) 

Choke-Filter choke (L117) 

503539 

503582 
3.9 megohm, *10%, 1/2  watt (8137, 8152) 

8.2 megohm, *10%, 1/2 watt (8122) 
54207 Capacitor-Fixed, ceramic, non-idulated, 18 mmf., *10%, 

500 vold DC, Temp. coef. = 0 (C27) 503110 100 ohms *10%, 1/2  watt (RIO, R17) 73477 Cod-Choke coil (L101, L118) 503610 
76795 

10 megohm *10%, 1/2 watt (R109)_ 
Trandormer-fii.voltage tradformer (T115) 

70935 Capacitor-Fized, ceramic, non-indlated, 27 mml., *10%, 503112 120 ohms, *10%, V2 watt (RZ 89) 76442 Cod-Horizontal linearity cod complete with adjudable core 
500 volt. DC, Temp. cold. = 0 (C25) 

76739 Capacitor-Fixed, ceramic, non-idulated, 33 mml., *10%, 
500 vold DC, Temp. coal. = 0 (C24) 

503210 

503310 

1000 ohms *10%, V2 watt (1113, 814) 

10,000 ohms, *10%, 1/2  watt (812) 
76011 
71526 

(L111) 
Coil-Peaking coil (36 muh) (L102) 
Coil-Peaking coil (250 mu h) (L104) 

76440 

76997 

Trandormer-Horirontal oecillator trandormer complete with 
adjustable core (T114) 

Trandormer-Output transformer am) 

76527 Capacitor-Mica trimmer, 55-80 mml. (C10) 
503322 22,000 ohms, *10% watt (R1) , I/2 77925 Coil-Peaking coil (220 muh) (L10?, 8146)  77635 Tranalormer-Power transformer, 117 volt, 60 cycle (T113) 

75199 Capacitor-Fixed, ceramic, inaulated, 270 mmf., *20%, SOO 
503410 100,000 ohms , V2 *10% watt (1118, 819) 77124 Coil-Peaking coil ( 1000 mob) (L106, R218) 77112 Trandormer-Ratio detector transformer (T102, C105) 

volt» DC, High "IC" type (C13, C14, C18) 503412 128,000 ohms *10%, V2 waft (R5) 76640 Coil-RF choke coil ( 1.5 muh) (Lib) 76981 Trandormer-Sound I.F. transformer complete with adjud-

76552 Capacitor-Fixed, ceramic, insulated, 330 mmf., * 10% , 500 503427 270,000 ohms, *10%, V2 watt (84) 76441 Coil-Width coil complete w ith adjustable core (1.109) 
able core (T101, C102, C103, R103) 

volts DC, High "K" type (C9) 

77293 Capacitor-Fixed, ceramic, 470 mud., + 100%, - 0%, 500 77293 
vold DC, High "K" disc (C29) 

503447 

503582 

470,000 ohms *10%, V2 watt (88) 
8.2 megohms *10%, 1/2 watt (R3, 117) 

76975 Control-AGC control (9154) 

Control-Brightneas control, volume control and power 

77636 

77637 
Transformer-Vertical output transformer (T112) 
Transformer- let pis IF . trandormer complete with adjust-

able cord (T104, C120, 8126) 

77084 Capacitor-Ceramic, feed-thru, 1000 mmf. (C11, C12, C21, 
C22) 

77609 Transformer-Mixer I.F. transformer complete with adjustable 
cores (Ti) 77924 

switch (R1 10A, R1 10B, S102) 
Control-Height control (8176) 

77638 Trandormer-2nd pix I.F. transformer complete with adjust-
able core (T106) 

77252 CapacitDC FixeH d, ceradmiisc c, 1000 mnif.C,17, + 100C2%3),  -0%, 500 
77610 Transformer-Primary I.F. link transformer complete with 

adjustable core.R15) 
77639 Control-Horizontal hold control (8200) 76433 Trandormer-3rd or 4th pie I.F. trandormes (T107, T108) 

vigh "K" (C8, C16, olts 77626 Trap. trap (LI, Cl, L2, C2) 76445 Control-Picture control (8144) 76983 Trap-4.5 MC trap (L105, C137) 
73960 Capacitor-Fixed, ceramic, 10,000 mmt, + 100%, -0%, 500 

volts DC, High "K" disc (C28) CHASSIS ASSEMBLIES 
77642 

77643 

Control-Vertical hold control (R174) 

Control-Vertical linearity control (11186) 

77585 W asher-"C" weaker for picture control ante:Won draft 
(2 riscr'd) 

77854 Clip-Mounting clip for fine tuning core KCS 82 (KRIC11B Tuner Unit) 
77647 Coupling-Coupling (nylon) for picture control 

73591 Coil-Antenna matching coil (Part of T2) KCS 82A (ER K22A Tuner Unit) 
76986 Cover-Back cover for hi-voltage compartment 

73874 Cod-Channel 06 mixer coil (1.44) KCS 82B (K1112 Tuner Unit) 
76985 Cover-Side cover for hi-voltage compartment YOKE AND MAGNET ASSEMBLIES 

73460 Cod-Channel /6 r.f. plate coil (1.46) 76456 Bracket-Channel indicator lamp bracket for KCS82 77935 Fuse-0.3 amp., 250 volts (F101) 
77008 Connector-Anode connector complete with contact and 77915 Cod-Channel / 13 oscillator coil (L42) 76490 Bracket-Mounting bracket complete with insulator for 76796 Rdiator-Wire wound, 5.1 .ohms 1/3 watt (8213) eyelet (except Model. 21T313G, 21T313GU, 21T314G, 

77919 Coil-Channel / 13 mixer coil (1,43) picture control 
76639 Rdistor-Wire wound, 180 ohms, 2 watts (R210) 21T314GU 

77921 

77206 

Coil-Channel / 13 r.t, plate coil (L45) 

Coil-Filament choke coil (L52) 

71496 

33098 

Capacitor-Mica trimmer, 5-70 mmf. (C119) 

Capacitor-Fixed, ceramic. non-insulated, 10 mml., * 1.0 
77670 Resistor-Wire wound, 3300 ohms 7 watts (8120) 77677 Connector-Anode connector for Models 21T313G, 

21T313GU, 21T314G, 21T314GU 
76763 Cod-Heater choke coil (L50, 1.51) mmf., 500 volts DC, Temp.(C136) 77671 

77668 

Resiator-Wire wound, 3800 old«, 7 watts (8121) 
75542 Connector-6 contact male connector-part of deflection 

76562 Coil-RF amplifier coupling coil (1.47) 75217 Capacitor-Mica trimmer, dual 10-160 mmf. (C174A, C174B) Redator-Wire wound, 4000 ohms 7 watt. (8117 for ICCS82) yoke (P102) 

76537 cod-Shunt coil complete with adjustable core (1.55) 33380 Capacitor-Fixed, ceramic, non-insulated, 12 mmt, * 10%, 76642 ReMator-Wire wound, 6750 ohms, 10 watd (11142) 74956 Cuahion-Rubber cushion for deflection yoke hood 

76538 Coil-Shunt coil complete with adjustable core (L56) 500 volts DC, Temp. coef. = - 750 (C175) 77669 Remoter-Wire wound, 10,000 ohms 5 watt. (R118 for 76654 Hood-Deflection yoke hood-led rubber madden. (except 

Rdiator-Fized, composition, 39044 Capacitor-Fined, ceramic, non-inaulated, 15 mmf., *10%, KCS82) Model. 21T313G, 21T313GU, 21T314G, 21T314GU) 

503112 120 ohms *10%, V2 watt (811) 
73664 

500 volt. DO, Temp. reef. = -750 (C141) 
Capacitor-Fixed, ceramic, non-insulated, 39 mmf., * 10%, 30789 

ResSaton-Fized, composition: 

33 ohms, *5%, V2 watt (8131) 

76830 Hood-Deflection yoke hood-led rubber cuahion• for 
Model. 21T313G, 21T313GU, 21T314G, 21T314GU 

503147 470 ohms *10%, 1/2  watt (1114) 500 volts DC, Temp. coal. = -750 (C140) 
503033 33 ohms *10%, 1/2 watt (8139) 76168 Magnet-Focus magnet 

503210 1000 ohms *10%, 1/2  watt (18) 76475 Capacitor-Fixed, mica, 68 mml., 1000 volts (Cl??) 
503047 47 ohms * 10%, 1/2  waft (8105, 8209) 76141 Magnet-Ion trap magnet 

503233 

503268 

523312 

3300 ohms *10%, 1/2  watt (115) 

6800 ohms *10%, 1/2 waft (812) 

12,000 ohms *10%, 2 watd (82) 

76474 

39636 

39638 

Capacitor-Fixed, m ica, 82 mm i., 1000 volts DC (C153) 

Capacitor-Plaid, mica, 220 mml., SOO volts DC (C154) 
Capacitor-Fixed, mica, 270 mml., 500 volts DC (C139) 

34763 

503082 
68 ohms *5% 1/2 watt (R128) ,  
82 ohms * 10%, 1/2 watt (R101) 

76633 Magnet-Pin cushion conntion magnet complete with connection 
aupport arm for Model. 21T313G, 21T313GU, 21T314G. 
21T314GU 

523315 15,000 ohms *10%, 2 watts (113) 47617 Capacitor-Fixed, ceramic, non-indlatred, 270 mmf., * 10%, 
502118 180 ohms ±5%, 1/2  watt (8134) .71456 Screw- 48-32 x 7/16" wing .crew for mounting deflection 

502327 27,000 ohms *5%. V2 watt (84) 500 volt. DC, Temp. coal. -= -750 (CI13) 503139 390 ohms *10%, 1/2  watt (R187) yoke 

503410 100,000 ohms, *10%, V2 watt (RI, R6, R7, R13) 76579 Capacitor-Fized, mica, 270 mmf., 1000 volt. DC (C149, 503147 470 ohms, * 10%, 1/2 watt (8119 for KCS82, 11135) 76636 Stud-Adjuding dud complete with guard for locus magnat 

503510 1 megohni, * 10%, 1/2  watt (119, 1110) C191) 513156 560 ohms, * 10%, 1 weft (8114) 77697 Yoke-Deflection yoke complete with male connector (1.113. 

77858 Transformer-Antenna matching tramdormer complete (T2, 39640 Capacitor-Fixed, mica, 330 mm)., 500 volt. DC (C150) 503168 680 ohms *10%, 1/2 watt (8143) 1.114, LI15, L116, C192, 8214, 8215, 11216, P102) 

77857 

C24, C25, C26, C27, II, L53, L54, L55, L56, L57) 

Trandormer-Convertor trazurformer (TO 

76476 

73094 

Capacitor-Fixed, mica, 330 mml, 1000 volts (C182) 

Capacitor-Fixed, mica, 390 mmf., 1000 volts DC (C157) 

503210 

513210 
1000 ohms, *10%, 1,/2 watt (8104, 11116, R127,11130, 8132) 
1000 ohms *10%, 1 watt (8102) 

SPEAKER ASSEMBLIES 

76540 Trap-FM trap complete with adjudable core (L53) 77293 Capacitor-Fixed, ceramic, 470 mmf., + 100%, -0%, SOO 523218 1800 ohms * 10%, 2 watts (8115) 971636-1W 

77628 Trap-IF. trap (L48) volt. DC, High"K" disc (C127, C128, C129, C130, C131, 
C135, CI95, C193 for KCS82) 

503222 2200 ohms *10%, 1/2  watt ( 1145) RLIO1C5 
76542 Trap-IF. trap (41.25 MC) complete with core (1.57) 

77252 Capacitor-Fixed, ceramic, 1000 mmt, + 100%, -0%, 500 
523222 2200 ohms * 10%, 2 watt. (R141) 

RMA-274 
76541 Trap-IF. trap (45.75 MC) complete with core (1.54) volts DC, High "K" disc (C133) 503223 3300 ohms * 10%, 1/2  watt (11188) 

77691 Capacitor-Fixed, headed-lead type, 33 mml., *10%, 500 77672 Capacitor-Fixed, ceramic, dual 470 mmf., + 100%, -0%, 502239 3900 ohms ±5%, 1/2 watt (11138) (For Model. 21T303, 21T303U) 
volts DC (C33, C35) 500 volts DC, High "K" diac (CI32A, C132B) 503239 3900 ohms *10%, V2 watt (8202) 

77689 Capacitor-Fixed, headed-lead type, .82 mmf., *10%, 500 77673 Capacitor-Fixed, ceramic, idulated, 470 mmf., * 10%, 502247 4700 ohms, ±5%, 1/2 (11168) 77000 Speaker-5' P.M. apeaker complete with cone and voice 
volts DC (C37) 1500 volts DC, Special H.V. (C144) 513268 

watt 
6800 ohms *10%, 1 watt (11150) 

cod (3.2 ohm.) 

77690 Capacitor-Fixed, headed-lead type, 1 mmf., *10%, 500 
vold DC (C40) 

39644 Capacitor-Fixed, mica, 470 mmi., 500 volts DC (C106, C107) 523268 6800 ohms *10%, 2 watt» (1121q 

71500 Capacitor-Fized, headed-lead type, 1.5 mml., *10%, 500 
76461 Capacitor-Ceramic, 500 mmf., 20,000 volts (C188) 503282 8200 ohms *10%, V2 watt (8159, 11169, 8180, 8183) SPEAKER ASSEMBLIES 

volts DC (C39) 73960 Capacitor-Fixed, ceramic, 10,000 mml., + 100%, -0%. 500 
volts DC, High "K" disc (C104, C134, CI94, C123 for 

513282 8200 ohms * 10%, 1 watt (8140) 
971490-3W 971490-3R 

78047 Capacitor-Fixed, headed-lead type, 2.0 mmf., *10%, 500 KCS82) 502310 10,000 ohms ±5%, 1/2 watt (8107, 8108) 
volt. DC (C42) 

76991 Capacitor-Fixed, ceramic dual 10,000 mmf., +100%, , 513310 10,000 ohms, * 10%, 1 watt (11217) RL105E6 RMA-285 

77210 Capacitor-Fixed, ceramic, non-insulated, 2 mmf., *0.25 
mmf., 500 vold DC, Temp. coat. = 0 (C15) 

75218 

-0% , 500 volts DC, High "K" disc (C101A, C101B) 

Capacitor-Electrolytic, comprising 1 section of 10 mfd., 350 

503312 

503315 
12,000 ohms *10%, 1/2 wan (R111) 

15,000 ohms, * 10%, V2 watt (8189) 

RMA-274 

77667 Capacitor-Fixed, ceramic, indlated, compridng 1 section 
of 2 mml., and 1 dection of 22 mmf., Temp. coef. = -750 

volts, 1 section of 5 mid., 350 volts and 1 dction of 150 
mfd., 50 volts (C126A, C126B, C126C) 

503318 18,000 ohms, * 10%, V2 watt (11157, 8172, 11204) 
(For Model. 21T313, 21T313G, 21T313U, 21T313GTJ) 

(C12, C13) 
77644 Capacdor-Electrolytic, comprising 1 section of 80 mid., 400 

503322 22,000 ohms, * 10%, 1/2 watt (R162, R166, R171, R201) 75024 Cone-Cone and voice coil for 'peaked stamped 971490-3W 
77616 C apacitor-Adjustable, m ica, 4-40 mmf . (C16) volts and I section of 20 infd., 400 volts (C117A, C117B) 503339 39,000 ohms *10%, 1/2 wet (11106) 77129 Cone-Cone and voice coil for mockers stamped 971490-311 
776138 Capacitor-Fixed, ceramic, non-indlated, 5 mmf., *0.5 76970 Capacitor-Electrolytic, comprising 1 section of 100 mid., 400 70351 43,000 ohms, *5%, 1/2  watt (R147) 75022 Speaker-8 P.M. speaker complete with cone and voice 

minf., SOO vold DC, Temp. coat = 0 (C34, C36, C38, C41) volts, 1 section of 10 mid., 350 volt» and 1 section of 20 503347 47,000 ohms, *10%, 1/2  watt (11136, 8149. 11165) cod (3.2 ohmd 
74182 Capacitor-Fixed, ceramic, non-insulated, 6 mmf., *0.5 mid., 50 volts (Cl 16A, Cl 16E, C116C) 512347 47,000 ohms ±5%, 1 waft (8206) SPEAKER ASSEMBLIES 

77621 

71924 

mmf., 500 volt. DC, Temp. coal. = 0 (CS) 

Capacitor-Fixed, ceramic, cryatal holder, 22 inmf., * 10%, 
Temp. cod. = -750 (C11) 

Capacitor-Fixed, ceramic, non-Insulated, 56 mmf., *10%, 

76479 

75619 

Capacitors-Fixed, tubular, oil impregnated: 

Moulded, .00068 mid., 600 volts (C184) 

Paper, .001 mid.. 1000 volts (C146, CI56, C176) 

502356 
503356 

512356 

56,000 ohms ±5%, 1/2 watt (8129, 8133) 

56,000 ohms * 10%, 1/2 wan (R212) 
56,000 ohms *5%, 1 watt (8182) 

971692-1 

(For Models 217314, 217314G, 21T314U, 21T314GU, 21T315, 

500 volte DC, Temp. cord. = -750 (C10) 76995 Moulded, .0012 mid., 600 volts (C185) 503368 68,000 ohms, * 10%, 1/2 watt (8151, 11199) 21T315U, 21T316, 21T316U, 21T322, 21T322U) 

77625 Capacitor-Fixed, ceramic, 220 mml., +100%, -0%, 500 77123 Moulded, .0015 mfd., 1000 volts (C164) 503382 82,000 ohms, *10%, 1/2 watt (R198) 

77293 

vold DC, High "K" diac (C18) 

Capacitor-Fixed, ceramic, 470 mml., +100%, -0%, 500 

73595 

73599 

Paper, .0022 mfd., 600 volts (C108, C145, C158) 
Paper, .0027 mid, 600 volts (C114) 

503410 

513410 
100,000 ohms, *10%, 1/2 watt (R219) 
100,000 ohm», *10%, 1 watt (R179) 

77777 Speaker- 10' P.M. apeaker complete with cone and voice 
coil (3.2 ohms) 

vold DC, High "K" diac (C43) 73818 Paper, .0O27 mid, 1600 volt. (C118) 503412 120,000 ohms, * 10%, 1/2 watt (8158) 
77624 Capacitor-Fixed, ceramic, 680 mmf., +103%, -0%, 500 

volt» DC, High "K" diac (C4) 
73796 Paper, .0039 mid. 600 volts (C147) 502415 150,000 ohms, ±5%, 1/2  watt (8148) SPEAKER ASSEMBLIES 

77084 Capacitor-Ceramic, feed-thru, 1003 mml. (C21, C23, C25) 
73920 Paper, .0047 mid., 600 volts (C110, C138, C162, C168) 503415 150,000 ohms, *10%, 1/2 watt (11178, 11191, 11194) 92569-12W 

77615 Capacitor-Ceramic, stand-off, 1000 mmf. (C3, C19, C24, 
73808 Paper, .0082 mfd., 1000 volts (C155) 512415 150,000 ohm», ±5%, 1 watt (8203) RL111A1 

C26) 73561 Paper, .01 mid., 400 volts (C111. C115) 502418 180,000 ohm», ±5%, 1/2  watt (R125) RMA-274 

77252 Capacitor-Fized, ceramic, 1000 nimf., + 100%, -0%, 500 
volts DC, High "K" disc (C14, C20, C22, C27) 

73594 

73562 

Moulded, .01 mid., 600 volts (C172, C173, C183) 

Paper, .022 mid,. 400 volts (C180) 

503422 

502427 

220,000 ohms *10%, 1/2 watt (8190, 11192) 

270,000 ohms, ±5%, 1/2  watt (8181) 
(For Models 21T323, 21T32.3U, 21T324, 21T324U) 

73960 Capacitor-Fixed, ceramic, 10,000 mmf., + 100%, -0%, 500 73798 Paper, .022 mid., 600 volts (C166) 503427 270,000 ohms, * 10%, V2 watt (R163, 11177) 75682 Cone-Cone and voice coil 
volt. DC, High "K" diac (Cl?) 73810 Paper, .022 mid., 1000 volts (C142. C189) 503433 330,000 ohms * 10%, 1/2 watt (11112, 8195, R197) 76093 Speaker- 12' P.M. speaker complete with cone and voice 

77628 Coil-IF trap (L7) 73811 Paper, .027 mid., 1003 volts (CI90) 503439 390,000 ohms *10%, 1/2 watt (8155, 8173) coil (3.2 ohms) 
77634 Coil-IF neutralizing coil (L12) 73552 Paper, .033 mid, 400 volts (C112, C152) 503477 470,000 ohm», *10%, V2 watt (11113, R153, 8193, 8208) 
77629 Coil-Oscillator cathode coil (L9) 73596 Paper, .033 mid., 1000 volts (C161) 503468 680,000 ohms *10%, 1/2 watt (8160, 11167) NOTE: If stamping on apeaker in instrument, does not agree 
77632 Coil-Oacillator heater coil (LIS) 73553 Paper, mfd., 400 volts (C124 for KCS82, C179) 503482 820,000 1/2 with above speaker number, order replacement pard by 
77631 Coil-Oacillator heater coil (1.14) 73592 

.047 

Paper, .047 mid, 600 volts (C167) 503510 
ohms * 10%, watt (R196, 8207) 

1 megohm, * 10%, 1/2  watt (8161) 
referring to Model number of instrument, number damped 
on ddaker and full description of part required. 

©John F. Rider 
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Models 21-D-326, 2I-D-326 
"Staunton" 

Mahogany, Oak 

i . 
1 

Model» 2I- D-328, 21-D-328 U 
"Kenbridge" 

Oak, Natural Walnut 

N 

Models 2I-D-327, 21-D-327 U 
"Yorktown" 

Natural Cherry, Red Cherry 

Models 21-D-329, 2I-D-329 U 
"Southbridge" 

Mahogany, Walnut 

Models 2I-D-305, 2I-D-305 
"Cabot" 

Mahogany. Oak 

j 

Models 21-D-330, 21-D-330 I 
"Cterernont" 

Maple, Red Cherry 

Models 21-D-317, 21-D-317 U 
"Merritt" 

Mahogany, Oak 

GENERAL DESCRIPTION 
All models are "21 inch" deluxe tele-

vision receivers. Models 21-D-305, 21-D-317, 
21-D-326, 21-D-327, 21-D-328. 21-D-329 and 
21-D-330 are identical except for cabinets 
and speakers. These models feature full 
12 channel VHF coverage. 
Models 21-D- 305U, 21- D- 317U, 21- D- 326U, 

21-D-3271.1, 21-D- 328U. 21-D- 329U and 21-D-
330U are identical except for cabinets and 
speakers. These models feature full 12 chan-
nel VHF coverage plus any 4 UHF chan-
nels desired. All models have an auxiliary 
audio input jack to permit the use of an 
external record playing attachment. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 227 square inches on a 21AP-1 Kinescope 

TELEVISION R-F FREQUENCY RANGE 

Models 21-D-305, - 317, -326, -327, - 328, - 329, - 330 
Any of 12 VHF channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 
Models 21-D- 305U, - 317U, - 326U, - 327U, - 328U, - 329U, 
-330U 
Any desired combination of 16 VHF and/or UHF channels, 
54 mc. to 88 mc., 174 mc. to 216 mc., 470 mc. to 890 mc. may 
be used. 

INTERMEDIATE FREQUENCIES 
Picture Carrier Frequency  45.75 mc. 

Sound Carrier Frequency  41.25 mc. 

AUDIO POWER OUTPUT RATING 40 watts max. 

VIDEO RESPONSE To 4 mc. 

POWER SUPPLY RATING 
KCS81 and KCS81A chassis . . 115 volts, 60 cycles, 295 watts 
KCS 818 chassis   115 volts, 60 cycles, 305 watts 

RECEIVER ANTENNA INPUT IMPEDANCE 

KCS81 chassis ( KRK118 Tuner) 

Choice: 300 ohms balanced or 72 ohms unbalanced. 

KCS81A chassis ( KRK22A Tuner) 

Choice: 300 Ohms balanced or 72 ohms unbalanced. 

KCS81B chassis ( KRK12 Tuner) 

UHF-Choice: 300 ohms balanced or 72 ohms unbalanced. 

VHF-300 ohms balanced. 

OPERATING CONTROLS (Front) 

Channel Selector 

Fine Tuning 
Dual Control Knobs 

Picture  Single Control under Panel 

Picture Horizontal Hold Single Control under Panel 

Picture Vertical Hold Single Control under Panel 

Sound Volume and On-011 Switch 

Brightness 
 Dual Control Knobs 

NON-OPERATING CONTROLS (under Front Panel) 

Height screwdriver adjustment 

Vertical Linearity screwdriver adjustment 

CHASSIS DESIGNATIONS 

KCS81 Models 21-D-305, -317, - 326, • 327, -328, -329 and -330 

employing a KRK11B Tuner. 

KCS81A Models 21-D-305, -317, -326, -327, - 328, -329 and .330 

employing a KRK22A Tuner. 

KCS81B Models 21-D-305U, -31713, -326U. .327U. -32811, -329U 

and -330U employing a KRK12 Tuner. 

SWEEP DEFLECTION Magnetic 

FOCUS  Magnetic 

HORIZONTAL SWEEP FREQUENCY 15,750 cps 

VERTICAL SWEEP FREQUENCY 60 cps 

FRAME FREQUENCY (Picture Repetition Rate) 30 cps 

LOUDSPEAKERS 

Models 21-D-305, 21-D-305U (971490.3) 8" PM, 3.2 ohms 

All models except 21-D-305 and 21-D-305U 

(92569-12) 12" PM. 3.2 ohms 

NON-OPERATING CONTROLS (not including R-F and I-F ad-

justments) 

Picture Centering top chassis adjustment 

Width rear chassis adjustment 

Horizontal Drive rear chassis screwdriver adjustment 

Horizontal Linearity rear chassis adjustment 

Horizontal Oscillator Frequency  rear chassis adjustment 

Horizontal Oscillator Waveform bottom chassis adjustment 

Horizontal Locking Range  rear chassis adjustment 

Focus  top chassis adjustment 

Ion Trap Magnet top chassis adjustment 

Deflection Coil top chassis wing nut adjustment 

AGC Control rear chassis adjustment 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT. - 
Turn the horizontal hold control to the extreme counter-clock-
wise position. The picture should remain in horizontal sync. 
Momentarily remove the signal by switching off channel then 
back. Normally the picture will be out of sync. Turn the con-
trol clockwise slowly. The number of diagonal black bars will 
be gradually reduced and when only 2 or 3 bars sloping down-
ward to the left are obtained, the picture will pull into sync 
upon slight additional clockwise rotation of the control. Pull•in 
should occur before the control has been turned 70 degrees 
from the extreme counter-clockwise position. The picture should 
remain in sync for approximately 90 degrees of additional 
clockwise rotation of the control. At the extreme clockwise posi-
tion, the picture should just begin to show a black bar in the 
picture on the left side. 

H the receiver passes the above checks and the picture is 
normal and stable, the horizontal oscillator is properly aligned. 
Skip "Adjustment of Horizontal Oscillator" and proceed with 
"Centering Adjustment." 
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Figure 3-Rear Chassis Adjustments 
ADJUSTMENT OF HORIZONTAL OSCILLATOR. - 11 in the 

above check the receiver failed to hold sync with the hold 
control at the extreme counter-clockwise position or failed to 
hold sync over 90 degrees of clockwise rotation of the control 
from the pull-in point, it will be necessary to make the follow-
ing adjustments. 
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LOCK SCREW LEVER 

FOCUS 
CONTROL 

ION TRAP 
MAGNET 

FOCUS MAGNET 
MOUNTING SCREW 

KINESCOPE 
SOCKET ..01M60 

Figure 2-Yoke and Focus Magnet Adjustments 

Horizontal Frequency Adjustment.- Turn the horizontal hold 
control to the extreme clockwise position. Tune in a television 
station and adjust the T114 horizontal frequency adjustment 
at the rear of the chassis until the picture is just out of sync 
and the horizontal blanking appears as a vertical or diagonal 
black bar in the raster. Then turn the T114 core until the bar 
is just visible at the extreme left side of the picture. 

Horizontal Locking Range Adjustment. -- Set the horizontal 
hold control to the full counter-clockwise position. Momen-
tarily remove the signal by switching off channel then back. 
The picture may remain in sync. 11 so turn the T114 rear core 
slightly and momentarily switch off channel. Repeat until the 
picture falls out of sync with the diagonal lines sloping down 
to the left. Slowly turn the horizontal hold control clockwise 
and note the least number of diagonal bars obtained just 
before the picture pulls into sync. 

If more than 2 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C186A 
slightly clockwise. 11 less than 2 bars are present, adjust C186A 
slightly counter-clockwise. Turn the horizontal hold control 
counter-clockwise, momentarily remove the signal and recheck 
the number of bars present at the pull-in point. Repeat this 
procedure until 2 or 3 bars are present. 
Repeat the adjustments under "Horizontal Frequency Adjust-

ment" and "Horizontal Locking Range Adjustment" until the 
conditions specified under each are fulfilled. When the hori-
zontal hold °pelotas as outlined under "Check of Horizontal 
Oscillator Alignment" the oscillator is properly adjusted.  

If it is impossible to sync the picture at this point and the 
AGC system is in proper adjustment it will be necessary to 
adjust the Horizontal Oscillator by the method outlined in the 
alignment procedure For field purposes paragraph 
"B" under Horizontal Oscillator Waveform Adjustment may 
be omitted. 
FOCUS MAGNET ADJUSTMENTS.-- The focus magnet should 

be adjusted so that there is approximately three-eighths inch of 
space between the rear cardboard shell of the yoke and the 
flat of the front face of the focus magnet. This spacing gives 
best average focus over the face of the tube. 

The axis of the hole through the magnet should be parallel 
with the axis of the kinescope neck with the kinescope neck 
through the middle. 
CENTERING ADJUSTMENT.-No electrical centering controls 

are provided. Centering is accomplished by means of a sep-
arate plate on the focus magnet. The centering plate includes 
a locking screw which must be loosened before centering. 
Up and down adjustment of the plate moves the picture aide 
to side and sidewise adjustment moves the picture up and 
down. 

If a corner of the roster is shadowed, check the position of the 
ion trap magnet. Reposition the magnet within the range of 
maximum raster brightness to eliminate the shadow and re-
center the picture by adjustment of the focus magnet plate. In 
no case should the ion trap magnet be adjusted to cause any 
loss of brightness since such operation may cause immediate 
or eventual damage to the tube. In some cases it may be neces-
sary to shift the position of the focus magnet in order to 
eliminate a corner shadow 
WIDTH. DRIVE AND HORIZONTAL LINEARITY ADJUST-

MENTS. - Adjustment of the horizontal drive control affects 
the high voltage applied to the kinescope. In order to obtain 
the highest possible voltage hence the brightest and best 
focused picture, adjust horizontal drive trimmer C186B for 
maximum drive (minimum capacity) consistent with a linear 
raster. Compression of the raster due to excessive drive can be 
seen as a white vertical bar or bars in the right hall of the 
picture. Besides compression caused by excessive drive, 
another item to watch for is the change in linearity at the 
extreme left with changes of brightness control setting. By 
proper adjustment of the linearity coil, the changes in linearity 
with changes in brightness can be made negligible. In gen-
eral, to achieve this condition, the linearity coil should be set 
slightly on the high inductance side (core slightly clockwise) 
of the optimum position. 

Preset the following adjustments as directed: 

A. - Place the width plug P103 in the minimum width posi-
tion (top). 

B.-Set the width control coil T.109 in approximately mid 
position. 

C.-Set the linearity control coil L111 near minimum induc 
tance (counter-clockwise). 

D.-Set the drive capacitor C186B in the maximum drive 
position (counter-clockwise). 

If the raster is cramped or shows compression bars on the 
right half of the picture turn C186B clockwise until this con-
dition is just eliminated. 

Adjust the linearity control coil L111 clockwise until best 
linearity and maximum deflection or best compromise are ob-
tained then turn one quarter turn clockwise from this position. 

Retouch the drive trimmer C186B if necessary to obtain best 
linearity and maximum width. 

Check the horizontal linearity at various settings of the 
brightness control R1 14A. There should be no compression of 
the right half and no appreciable change of linearity espe-
cially at the extreme left of the picture. If objectional change 
does occur, turn linearity coil L111 slightly clockwise and 
repeat the test. 

Adjust the width control L109 to fill the mask. 

If the line voltage is low and it becomes impossible to fill 
the mask, move the width plug P103 to the bottom position. 
The width coil L109 is inoperative in this position. 
HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS. - 

Adjust the height control (R190 behind front control panel) until 
the picture fills the mask vertically. Adjust vertical linearity 
(R197 behind front control panel), until the test pattern is sym-
metrical from top to bottom. Adjustment of either control will 
require a readjustment of the other. 
FOCUS.-Adjust the focus magnet for maximum definition in 

the test pattern vertical "wedge" and best focus in the white 
areas of the pattern. 
Recheck the position of the ion trap magnet to make sure 

that maximum brightness is obtained. 

If necessary readjust centering to align the picture with the 
mask. 
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CHECK OF R-F OSCILLATOR ADJUSTMENTS.-

(Models 21-D-305 to 21-D-330 incl. with KRK1113 Tuner.) 

Tune in all available stations to see if the receiver r-f oscil-
lator is adjusted to the proper frequency on all channels. If ad-
justments are required, these should be made by the method 
outlined in the alignment procedure on page 10. The adjust-
ments for channels 2 through 12 are available from the front of 
the cabinet by removing the station selector escutcheon as 
shown in Figure 4. Adjustment for channel 13 is on top of the 
chassis. 

TO REMOVE ESCUTCHEON, SLIDE 

SPRING CLIP TO LEFT FOR CHANNEL NUMBER 

Figure 4-KRK11B R-F Oscillator Adjustments 

(Models 21-D-305 to 21-D-330 incl. with KRK22A Tuner.) 

Tune in all available stations to see if the receiver r-f oscil-
lator is adjusted to the proper frequency on all channels. If ad-
justments are required, these should be made by the method 
outlined in the alignment procedure on page 13. The adjust-
ments for channels 2 through 12 are available from the front of 
the cabinet by removing the station selector escutcheon as 
shown in Figure 5. Adjustment for channel 13 is C3 on top of 
the tuner chassis. 

STATION SELECTOR 

FINE TUNING 

TO REMOVE ESCUTCHEON SLIDE 

SPRING CLIP TO LEFT 

-OSCILLATOR ADJUSTMENT 

FOR CHANNEL NUMBER 

Figure 5-KRK22A R-F Oscillator Adjustments 

(Models 21-D-305U to 21-D-330U incl. with KRK12 Tuner.) 

Tune in all available VHF stations to see if the receiver r-f 
oscillator is adjusted to the proper frequency on all channels. 
If adjustments are required, these should be made by the 
method outlined in the alignment procedure 

OSCILLATOR 
ADJUSTMENT 

(ALL CHANNELS) 

CHANNEL 

-4.- INDICATOR 
APERTURE 

Figure 6-KRK12 Oscillator Adjustment 

NOTE.- Some factory prealigned UHF inserts may require 
minor adjustment when installed in the tuner. This can be 
accomplished by using the UHF stations as a signal source. 

Set the fine tuning con:rol to the center of its range on 
each UHF channel to he adjusted. Adjust the oscillator core 
for each UHF channel to obtain maximum audio output without 
distortion. The adjustment location is the same for all channels. 
see Figure 6. The insert in the operating position can be deter-

mined by a stamping on the insert drum. This stamping is 
visible through either the front or rear apertures shown in 
Figure 6. 

AGC THRESHOLD CONTROL. - The AGC Threshold Control 
11180 is adjusted at the factory and normally should not require 
readjustment in the field. 

To check the adjustment of the AGC Threshold Control, tune 
in a strong signal and sync the picture. Momentarily remove 
the signal by switching off channel and then back. If the 
picture reappears immediately, the receiver is not over-loading 
due to improper setting of 11180. If the picture requires an 
appreciable portion of a second to reappear, or bends exces-
sively, 11180 should be readjusted. 

Turn 11180 fully counter-clockwise. The raster may be bent 
slightly. This should be disregarded. Turn 11180 clockwise until 
there is a very, very slight bend or change of bend in the 
picture. Then turn 11180 counter-clockwise just sufficiently to 
remove this bend or change of bend. 

If the signal is weak, the above method may not work as 
it may be impossible to get the picture to bend. In this case, 
turn 11180 clockwise until the snow in the picture becomes 
more pronounced, then counter-clockwise until the best signal 
to noise ratio is obtained. 

The AGC control adjustment should be made on a strong 
signal if possible. If the control is set too far clockwise on a 
weak signal, then the receiver may overload when a strong 
signal is received. 

FM TRAP ADJUSTMENT. - In some instances interference 
may be encountered from a strong FM station signal. A trap 
is provided to eliminate this type of interference. To adjust 
the trap tune in the station on which the interference is ob-
served and adjust the FM trap for minimum interference in the 
picture. The trap is L58 on KRK 11B tuners or L53 on KRK22A 
tuners and is located on the antenna matching transformer, 

CAUTION.- In some receivers, the FM trap L53 or L58 will 
tune down into channel 6 or even into channel 5. Needless to 
say, such an adjustment will cause greatly reduced sensitivity 
on these channels. If channels 5 or 6 are to be received, check 
L53 or L58 to make sure that it does not affect sensitivity on 
these channels. 

The FM trap on Models 21-D-305U to 21-D-330U is attached 
to the receiver antenna cable and should be adjusted in the 
same manner as on Models 21-D-305 to 21-D-330. 

Replace the cabinet back and connect the receiver antenna 
leads to the cabinet back. Make sure that the screws holding 
it are up tight, otherwise it may rattle or buzz when the re-
ceiver is operated at high volume. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT. - To properly service the television 
chassis of these receivers, it is recommended that the following 
test equipment be available: 

VHF Sweep Generator meeting the following requirements: 
(a) Frequency Ranges 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(c) Output constant on all ranges. 
(d) "Flat" output on all attenuator positions. 

VHF Signal Generator to provide the following frequencies 
with crystal accuracy: 
(a) Intermediate frequencies 

4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 
Picture Sound Receiver 

Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

2  55.25  59.75  101 
3  61.25  65.75 107 
4  67.25  71.75  113 
5  77.25  81.75  123 
6  83.25  87.75 129 
7 175.25  179.75 221 
8  181.25  185.75 227 
9  187.25  191.75 233 

Picture Sound Receiver 
C.hannal Carrier r.nrriar 11-F Alr. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

10  193.25  197.75 239 
11   199.25 203.75 245 
12 205.25 209.75 251 
13 211.25 215.75 257 

(c) Output of these ranges should be adjustable and at least 
.1 volt makimum. 

VHF Heterodyne Frequency Meter with crystal calibrator if 
the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 mc. 
to 890 mc. RCA Types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following frequencies 
with crystal accuracy if RCA Type 41A is used. 

Picture Sound Receiver 
Channel Carrier Carrier RF Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

14 471.25 475.75 517 
15 477.25 481.75 523 
16 483.25 487.75 529 
17 489.25 493.75 535 
18 495.25 499.75 541 
19 501.25 505.75 547 
20 507.25 511.75 553 
21  513.25 51/.75 559 
22 519.25 523.75 565 
23 525.25 529.75 571 
24 531.25 535.75 577 
25 537.25 541.75 583 
26 543.25 547.75 589 
27 549.25 553.75 595 
28 555.25 559.75 601 
29 561.25 565.75 607 
30 567.25 571  75 613 
31  573.25 577.75 619 
32 579.25 583.75 625 
33 585.25 589.75 631 
34 591.25 595.75 637 
35 597.25 601.75 643 
36 603.25 607.75 649 
37 603.25 613.75 6S5 
38 615.25 619.75   661 
39 621.25 625.75 667 
40 627.25 631.75 673 
41 633.25 637.75 679 
42 639.25 643.75 685 
43 645.25 649.75 691 
44 651.25 655.75 697 
45 657.25 661.75 703 
46 663.25 667.75 709 
47 669.25 673.75 715 
48 675.25 679.75 721 
49 681.25 685.75 727 
50 687.25  691.75 733 
51 693.25 697.75 739 
52 699.25 703.75 745 
53 705.25 709.75 751 
54 711.25 715.75 757 
55 717.25 721.75 763 
56 723.25 727.75 769 
57 729.25 733.75 775 
58 735.25 739.75 781 
59 741.25 745.75 787 
60 747.25 751.75 793 
61 753.25 757.75 799 
62 759.25 763.75 805 
63 765.25 769.75 811 
64 771.25 775.75 817 
65 777.25 781.75 823 
66 783.25 787.75 829 
67 789.25 793.75 835 
68 795.25 799.75 841 
69 801.25 805.75 847 
70 807.25 811.75 853 
71 813.25 817.75 859 
72 819.25 823.75 865 
73 825.25 829.75 871 
74 831.25 835.75 877 
75 837.25 841.75 883 
76 843.25 847.75 889 
77 849.25 853.75 895 
78 855.25 859.75 901 
79 861.25 865.75 907 
80 867.25 871.75 913 
81 873.25 877.75 919 
82 879.25 883.75 925 
83 885.25 889.75 931 

Cathode Ray Oscilloscope. - An oscilloscope with a sen-
sitivity of 1 millivolt per inch is required. A suitable pre-ampli-
fier may be employed with oscilloscopes of lesser sensitivity. 

Electronic Voltmeter.- A voltmeter with a 1.5 volt DC scale 
is required. RCA Senior "VoltOhmyst" or equivalent. 

DC Milliammeter. - A milliammeter with a range of 0-50 
milliamperes full scale, or 0-100 milliamperes where adapter 
socket is not used. 

Adapter Socket. - An adapter socket is required to meter 
the cathode current of the 6S4 voltage control tube of the 
KRK12 Tuner. Wiring of adapter is shown in Figure 9. For an 
alternate method without the use of an adapter socket refer to 
alignment procedure 

;44 6 , 
VOLTAGE 

CONTROL 
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0 -SOMA 
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Figure 9-KRK12 Voltage Control Adapter 

PICTURE I-F TRAP ADJUSTMENT. - Connect the i-f signal 
generator across the link circuit on terminals A and B of T104. 

Connect the "VoltOhmyst" to the junction of 11133 and C133B. 

Obtain two 7.5 volt batteries capable of withstanding ap-
preciable current drain and connect the ends of a 1,000 ohm 
potentiometer across each. Connect the positive terminal of one 
battery to chassis and the potentiometer arm to the junction of 
11133 and C133B. 

Set the bias to produce approximately - 1.0 volt of bias at 
the junction of 11133 and C133B. 

Connect the "VoltOhmyst" to pin 9 of V110, the 6CL6 video 
amplifier. 

Set the signal generator to each of the following frequencies 
and adjust the corresponding circuit for minimum d-c output 
at pin 9 of V110. Use sufficient signal input to produce 1.0 volt 
of d-c on the meter when the final adjustment is made. 

39.25 mc. T104 top core 
41.25 mc. T105 bottom core 
47.25 mc. TIO6 bottom core 

PICTURE I-F TRANSFORMER ADJUSTMENTS. - 

Models 21-D-305 to 21-D-330 Incl. 

Set the signal generator to each of the following frequencies 
and peak the specified adjustment for maximum indication on 
the "VoltOhmyst." During alignment, reduce the input signal 
if necessary in order to produce 1.0 volt of d-c at pin 9 of V110 
with - 1.0 volt of i-f bias at the junction of 11133 and C133B. 

43.7 mc. T109 
45.5 mc. T108 
41.8 mc. T107 

To align T105 and T106, connect the sweep generator to the 
first picture i-f grid, pin 1 of V106 through a 1.000 mmf. ceramic 
capacitor. Shunt 11137, 11141 and terminals "A" and "F" of 
T109 with 330 ohm composition resistors. Set the i-f bias to 
-1.0 volt at the junction of 11133 and C133B. 

420 MC 
90% 

45 75 MC 
90% 

450 
MC 

410 
MC. 

46.5 MC. 
20 % 

41.25 MC. 

Figure 10-
TIO5 and T106 

Response 
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42 25 
MC 

42 5 
MC 

45MC 
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Figure 11-T1 and Figure 12-Over-all 
T104 Response 1-F Response 
with KRKI1B or with KRKIIB 

KRK22A or KRK22A 
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CHASSIS KCS81, KCS81A, KCS81B 

Connect the oscilloscope to pin 9 of V110. 

Adjust T105 and T106 top cores for maximum gain and curve 
shape as shown in Figure 10. For final adjustment set the out-
put of the sweep generator to produce 0.5 volt peak-to-peak at 
the oscilloscope terminals. 

To align T I and T104, connect the sweep generator to the 
mixer grid test point TP2. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. 

Set the channel selector to channel 5. 

Connect a 180 ohm composition resistor between terminal 
"B" of T105 and the junction of R131 and C133A. 

Connect the oscilloscope diode probe to terminal "B" of T105 
and ground. Couple the signal generator loosely to the diode 
probe in order to obtain markers. 

The shunt trimmer C121 across terminals A and B of T104 is 
variable and is provided as a bandwidth adjustment. Preset 
the shunt trimmer to minimum capacity. Adjust T1 (top) and 
T104 (bottom) for maximum gain at 43.5 me, and with 45.75 
mc. at 75% of maximum response. 

Adjust C121 until 41.25 mc. is at 85% response with respect 
to the low frequency shoulder at approximately 41.9 mc. as 
shown in Figure 11. 

Disconnect the diode probe, the 180 ohm and three 330 ohm 
resistors. 

Models 21-D-305U to 21-D-330U Incl. 

Set the signal generator to each of the following frequencies 
and peak the specified adjustment for maximum indication on 
the "VoltOhmyst." During alignment, reduce the input signal 
if necessary in order to produce 1.0 volt of d-c at pin 9 of 
V110 with -1.0 volt of 14 bias at the junction of R133 and 
C133B. 

43.7 mc. T109 
45.5 mc T108 
41.8 me. T107 

To align T105 and T106, connect the sweep generator to 
the first picture i-1 grid, pin 1 of V106 through a 1,000 mmi. 
ceramic capacitor. Shunt R137, R141 and terminals "A" and 
"F" of T109 with 330 ohm composition resistors. Set the i-f 
bias to - 1.0 volt at the junction of R133 and C133B. 

Connect the oscilloscope to pin 9 of V110, the 6CL6 video 
amplifier. 

Adjust T105 and T106 top cores for maximum gain and 
curve shape as shown in Figure 10. For final adjustment set 
the output of the VHF sweep generator to produce 0.5 volt 
peak-to-peak at the oscilloscope terminals. 

To align the crystal mixer and T2 and T104, connect the 
VHF sweep generator to the front terminal of the 1N82 crystal 
holder in series with a 1,500 mint, ceramic capacitor. Use the 
shortest leads possible, grounding the sweep generator to the 
tuner case. 

Set the channel selector to channel 5. 

Connect a 180 ohm composition resistor between terminal 
"B" of T105 and the junction of R131 and C133A. 

Connect the oscilloscope diode probe to terminal "B" of T105 
and ground. Couple the signal generator loosely to the diode 
probe in order to obtain markers. 

The shunt trimmer C121 across terminals A and B of T104 is 
variable and is provided as a bandwidth adjustment. Preset 
the shunt trimmer to minimum capacity. Adjust T2 (top) and 
T104 (bottom) for maximum gain at 43.5 mc, and with 45.75 
mc. at 75% of maximum response. 

Adjust the shunt trimmer C121 until 41.25 mc. Is at 85% 
response with respect to the low frequency shoulder at ap-
proximately 41.9 mc. as shown in Figure 13. Adjust T 1 for 
maximum gain. Readjust T2 and T104 if necessary to obtain 
proper wave shape, see Figure 13. 
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Figure 13-T2 and 
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Disconnect the diode probe, the 180 ohm and the three 330 
ohm resistors. 
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L46 
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OSC . ADJUSTMENTS 

AcDeJCUS5CTMENT 'N C LHA4Nee 
OTHER SIDE OF um r LHAER GRID 

bolb 114s 

LAC 
41.25 MC . 
I-F OZAP 

L S9 
45.75 MC . 
I-F raAp 

C II 
BANDWI DTH 

L. 53 
CHAN . 
R-F GRID 

LSD 
CHA N. 6 
R-V PLATE 

Figure 15-KRKIIB R-F Tuner Adjustments 
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PAD FCR 
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INPUT 

Figure 16-Sweep Attenuator Pads 

Figure 17-KRK11B R-F Response 

1 7 \ 

Figure 18-KRKIIB R-F Oscillator Adjustments 

L 3 
CHAN. 4 

L4  
CHAN. 5 

L5 
CH44.6 
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CHAN. 7 
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Cv1t3 

50 MC AT 607. ± IS .' RE SPONSE POINT 

Figure 19-KRKIIB Antenna Matching Unit Response 

TI 
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Figure 20-KRK22A Tuner Adjustments 
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Figure 21-KRK22A R-F Response 
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1 
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CHANNEL 
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Figure 22-KRK22A R-F Oscillator Adjustments 
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AT SZ MC 

C53 MC 100 Y. RESPONSE 
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Figure 23-KRK22A Antenna Matching Unit Response 
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Figure 24-KRKI2 VHF Insert Responses 
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Figure 25-KRK12 Tuner Adjustment, 

4 
65• 

VOLTAGE 
CO NT 

CHANNEL 
1110KA1OR 
APERTURE 

©John Y. Rider 



Figure 26—KRKI2 (111F Insert Responses 

Figure 27—Sound 

I-F Response 

4.5 MC. 

CV 1/3 

Figure 28—Ratio 

Det. Response 

A 

INCORRECT 

CORRECT 

Figure 29—Horizontal Oscillator Wave Forms 
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Figure 30—Top Chassis Adjustments (KRK1IB Tuner Shown) 
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Figure 3I—Bottom Chassis Adjustments (KRKI1B Tuner Shown) 
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Following is a list of symptoms of possible failures and an 

indication of some of the possible faults: 

NO RASTER ON KINESCOPE: 

(1) Incorrect adjustment of ion trap magnet. Magnet reversed 

either front to back or top to bottom. 

(2) V115 or V116 inoperative. Check waveforms on grids and 
plates. 

(3) No high voltage — if horizontal deflection is operating as 
evidenced by the correct waveform on terminal 1 of high 

voltage transformer, the trouble can be isolated to the 
1B3GT circuit. Either the TI15 high voltage winding is 

open, the 1B3GT tube is defective, its filament circuit is 

open or C201 is shorted. 

(4) V110 circuit inoperative. Refer to schematic and wave-
form chart. 

(5) Damper tubes (V118 or V119) inoperative. 

(6) Defective kinescope. 

(7) R114A open. 

(8) No receiver plate voltage—filter capacitor shorted—or filter 

choke open. 

NO VERTICAL DEFLECTION: 

(1) V113B or V114 inoperative. Check voltage and waveforms 
on grids and plates. 

(2) TIII or T112 open. 

(3) Vertical deflection coils open. 

SMALL RASTER: 

(1) Low Plus B or low line voltage. 

(2) V116 defective. 

POOR VERTICAL LINEARITY: 

(1) If adjustments cannot correct, change V114. 

(2) Vertical output transformer T112 defective. 

(3) V113B defective. Check voltage and waveforms on grid 
and plate. 

(4) C175, C176, C118D or C120B defective. 

(5) Low plate voltage. Check rectifiers and capacitors in supply 
circuits. 

(6) If height is insufficient, try changing V113. 

POOR HORIZONTAL LINEARITY: 

(1) If adjustments do not correct, change V116. V118 or V119. 

(2) TI15 or LIII defective. 

(3) C203 defective. 

WRINKLES ON SIDE OF RASTER: 

(1) R227 defective. 

(2) Defective yoke. 

PICTURE OUT OF SYNC HORIZONTALLY: 

(1) T114 incorrectly tuned. 

(2) R203. R212 or 11210 defective. 

TRAPEZOIDAL OR NON-SYMMETRICAL RASTER: 

(1) Improper adjustment of focus magnet or ion trap magnet. 

(2) Defective yoke. 

RASTER AND SIGNAL ON KINESCOPE BUT NO SOUND: 

(1) T110 defective. 

(2) Sound i-f, ratio detector or audio amplifier inoperative. 
Check VI01, VI02, V103 and their socket voltages. 

(3) Audio system defective. 

(4) Speaker defective. 

SIGNAL AT KINESCOPE GRID BUT NO SYNC: 

(1) AGC control R180 misadjusted. 

(2) VIII inoperative. Check voltage and waveforms at its 
grid and plate. 

SIGNAL ON KINESCOPE GRID BUT NO VERTICAL SYNC: 

(I) Check V113B and associated circuit—C171, etc. 

(2) Integrating network inoperative. Check. 

(3) V111, V112 or VII3A defective or associated circuit de-
fective. 

(4) Gas current grid emission or grid cathode leakage in 
V113. Replace. 

SIGNAL ON KINESCOPE GRID BUT NO HORIZONTAL SYNC: 

(I) TI14 misadjusted. Readjust as instructed 

(2) V112 inoperative. Check socket voltages and waveforms. 
(3) T114 defective. 

(4) C165, C186A, C188, C189, C190, C191 or C192 defective. 

(5) If horizontal speed is completely off and cannot be adjusted 
check R209, R212, R210, R214 and R216. 

SOUND AND RASTER BUT NO PICTURE OR SYNC: 

(1) Picture, detector or video amplifier defective. Check CR101 
and V110. Check socket voltages. 

(2) Bad contact to kinescope cathode. 

PICTURE STABLE BUT POOR RESOLUTION: 

(1) CR101 or V110 defective. 

(2) Peaking coils defective. Check resistance. 

(3) Make sure that the locus control operates on both sides of 
proper focus. 

(4) RI' and IT circuits misaligned. 

PICTURE SMEAR: 

(1) FIT or I-F circuits misaligned. 

(2) Open peaking coil. 

(3) This trouble can originate at the transmitter. Check on 
another station. 

PICTURE JITTER: 

(1) AGC control R180 misadjusted. 

(2) If regular sections at the left picture are displaced change 
VI16. 

(3) Vertical instability may be due to loose connections or 
noise. 

(4) Horizontal instability may be due to unstable transmitted 
sync. 

RASTER BUT NO SOUND, PICTURE OR SYNC: 

(1) Defective antenna or transmission line. 

(2) R-F oscillator off frequency. 

(3) Tuner unit inoperative. Check VI, V2 (VI, V2, V3 or V4 in 
KRK 12 Tuner). 

DARK VERTICAL LINE ON LEFT OF PICTURE: 

(1) Reduce horizontal drive and readjust width and horizontal 
linearity. 

(2) Replace V116. 

LIGHT VERTICAL LINE ON LEFT OF PICTURE: 

(1) R227 defective. 

(2) V118 or V119 defective. 

R
A
D
I
O
 
C
O
R
P
O
R
A
T
I
O
N
 
O
F
 
A
M
E
R
I
C
A
 T
V
 P
A
G
E
 1
4
-
1
9
 

©John F. Rider CHASSIS KCS81, KCS81A, KCS81B 



CHASSIS KCS81, KCS81A, KCS81B 

ALIGNMENT TABLE 

THE DETAILED ALIGNMENT PROCEDURE BEGINNING ON PAGE 8 SHOULD BE READ BEFORE ALIGNMENT BY USE OF THE TABLE IS ATTEMPTED 

Step 
No. 

CONNECT 
VHF SIGNAL 
GENERATOR 

TO 

SIGNAL 
GEN 
FREQ 
MC 

CONNECT 
VHF SWEEP 
GENERATOR 

TO 

SWEEP 
GEN 
FREQ 
MC 

CONNECT 
HETERODYNE 
FREQ METER 

TO 

HET 
METER 
FREQ 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

KRKIIB TUNER ALIGNMENT 

ADJUST REFER 
TO 

If unit is completely out of adjustment, preset all adjustments to center of range with following exceptions. Set C18 so that head is ve above chassis. Set Cil 
y4 turn from max. clockwi». Disconnect link from T104 and terminate with 39 ohms. Connect bias supply between AGC terminal on tuner and ground. Adjust bias for 
-3.5V at terminal 3. Set fine tuning 30 degrees clockwise from mechanical center of its range.  

Grid, pin 7 of 
V2 through 1500 
mml. 

43.5 mc. 
30% mod. 

Not used Not used TP1. Gain to maxi-
mum 

Set r-f unit on chan. 
nel 2 

L65 for min. indication 
on SOON, 

Fig. 15 

Not used 

Antenna termi-
nals loosely 

Not used 

Not used Looney to r•f 
unit oscillator 

227 mc. Not used 111.F unit on channel 8 C2 for beat on freq. 
meter 

Fig. 15 

181.25 
and 
185.75 

Antenna termi-
nals through pad 

Channel 
8 

Not used TP1. Gain to maxi-
mum 

Ft-F unit on channel 8. 
Set Ti max. counter-
clockwise 

C9, Cll. C15 and C18 
for response shown in 
Fig. 17 

LS for beat on het. Iraq. 
meter 

Fig. IS 
Fig. 17 

Not used Loos•ly to r- f 
unit oscillator 

129 mc. Not used R-F unit on channel 6 Fig. 18 

Antenna termi- 83.25 
nail loosely and 

87.75 

Not used 

Antenna termi-
nalsthrough pad 

Channel 
6 

Not used TP1. Gain to maxi-
mum 

1.48. L50 and 1.53 for 
regponse shown in Fig. 
17 

Fig. 15 
Fig. 17 

Not used 

Antenna termi- 83 25 
nais loosely and 

87.75 

Not used 

Not used Not used On channel 6. Con-
nect "VoltOhmyst" 
to TP1 

C8 for -3.5 volts on 
meter 

Fig. 15 

Antenna termi-
nals thtough pad 

Not used 

Channel 
6 

Not used TP1 Gain to mari-

Loosely to r- f 
unit oscillator 

227 mc. Not used 

R-F unit on channel 6 Check response. Read-
just L48, LSO and 1.53 if 
necessary 

C2 for beat on freq. 
meter 

Fig. 15 
Fig. 17 

R-F unit on channel 8 Fig. 15 

10 Antenna termi- 181.25 Antenna. termi- Channel Not used TP1. Gain to maxi- Check response adjust 
nais loosely and nalsthrough pad 8 mum C9, C11, C15 and C18 

185.75 if »cowry   

If C9 was readjusted in step 10, repeat step 7, step 9 and step 10 until the conditions specified in each step • • fulfilled without additional adjustments. 

Not used - Not used - Loosely to r- f 257 roc. Not used flac, on channel 13 
unit oscillator 

11 

12 

Fig. 13 

13 Antenna termi- 211.25 
nals loosely 215.75 

Antenna termi- Channel 
nals through pad 13 

Not used 

1.46 for beat on het. 
freq. meter. Overshoot 
146 slightly and adjust 
C2 for beat 

Check to see that re-
sponse is correct and 
-3.5 volts of osc, injec-
tion is present 

Fig. 15 

TP1. Gain to maxi-
mum 

Rec. on channel 13 
"VoltOhmyst" onTP1 

Fig. 17 

14 205.25 
209.75 

If Channel 
12 

Not used flac. on channel 12 Fig. 17 

15 199.25 
203.75 

It Channel 
11 

It Rec. on channel 11 Ttg. 17 

Step 
No. 

CONNECT 
VHF SIGNAL 
GENERATOR 

TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
VHF SWEEP 
GENERATOR 

TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

NET 
METER 
FREQ. 
MC. 

CONNECT 
OSCILLOSCOPE 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST REFER 
TO 

35 Not used - Not used - Loosely coupled 
to r-f oscillator 

239 mc. TP1. Gain to maxi- 
mum 

fisc. on channel 10 1.9 as above Fig. 15 

36 
„ 

- •• 233 mc. Rec. on channel 9 L8 as above Fig. 15 

37 " - " " 227 mc. " fisc. on channel 8 L7 as above Fig. 15 

38 •• " " 221 me. " Rec. on channel 7 1,6 as above Fig. 15 

39 " - " " 129 mc. " Rec. On channel 6 L5 as above Fig. 15 

40 - " 123 mc. " flac. on channel 5 1.4 as above Fig. 15 

41 " - " " 113 me. " Floc, on channel 4 1.3 as above Fig. 15 

42 " - " " 107 mc. " flac. on channel 3 L2 as above Fig. 15 

43 " - " 101 mc. " Roc, on channel 2 Li as above Fig. 15 

44 Repeat steps 31 through 43 as a check. On completion, remove 39 ohm resistor and  reconnect link to terminals A and B of T104. 

45 

46 

KRKIIB ANTENNA MATCHING UNIT ALIGNMENT 
Do not adjust this unit unities fairly certain that it requires adjustment. Disconnect lead from L58 to Si. Connect output of matching unit through 1000 minf, to pin 1 of 
V107. Replace cover on matching unit. Remove V106 from socket. Connect bias box to junction of RI33 and C13311 and set to produce - 5 volts.  

_ _ _.    
Antenna terrai. 45.75 me. Not used T - Not used J - Pin 9, V110 Scope - L59 for min. audio on Fig. 15 

gain to max. nab 30% mod. 

47 /I 

scope 

160 for min. audio on 
scope 

161 and 1.62 to obtain 
response of Fig. 19 

41.25 mc. 
30% mod. 

It 

48 Antenna termi. Antenna termi-
nals loosely nais through pad 

45 to 
54 mc. 

It 

49 

Scope xtal probe 
from 1.58 to gnd. 

Connect 300 ohms 
from 1.58 to gad. 

Fig. 15 

Fig. 15 
Fig. 16 
Fir. 19 

Remove bias supply and 1000 mmf. capacitor. Restore connection between 1.58 and SI Replace V106. 

KRK22A TUNER ALIGNMENT 

If unit is completely out of adjustment, preset all adjustments to center of range with following exceptions. Set Ti and C2 fully counterclockwise. Set channel 7 to 13 
oscillator slugs one turn from tight. Disconnect link from T104 and terminate with  39 ohms.  Short the AGC terminal  to ground. Preset CS to read - 3.0v de. at TP1.  

Junction of L53 43.5 mc. Not used - Not used - TP1. Gain to maxi- Set r-f unit on chest- CI9 for min. indication Fig. 20 
and C24 at bot- 30% mod, mum nel 2 on scope 

tom of 1.53   

Not used - Not used - Loos•ly to r-f 227 mc. Not used 
unit oscillator 

/I 00 

11-F unit on channel 8. 
Insert -3V bias at 
AGC terminal 

Return fine tuning to 
mid-range after ad-
justment of C2 

R-F unit on channel 8. C7, CIO, C15 and C20 
Set Ti max. counter- for response shown in 
clockwise Fig. 21 

C3 for beat on freq. 
meter. Fine tuning fully 
clockwise 

Fig. 20 

C2 one turn clockwise 
peat change in beat note 

Antenna termi-
nals loosely 

16 ... 193.25 •. Channel „ - Rec, on channel 10 
 197.75   10  

17 187.25 .• Channel " - flac. on channel 9 " Fig. 17   
  191.75 9    -   7 
18 " 181.25 .. Channel  - „ Rec, on channel 8 .. Fig. 17 

185.75   8 
19 175.25 " Channel " - " flac. on channel 7 Fig. 17 5 

179.75  7  

00 Fig. 17 

If the response of any channe (steps 13 through 19) is below 80% at either marker, adjust C9, C11, CIS and C18 as necessary to pull raspones up on the low channel   
yet  maintain correct response on channel 8.  

21 Repeat step 9. If the oscillator is off frequency overshoot the adjustment of C2 and correct by  adjusting L46.  

22 Repeat steps 12 through 21  until all adjustments are obtained. 1 

23 Not used - Not used - Loosely to r-f 129 mc. Not used unit oecillator   Rec. en channel TETLS for beet on het. Iraq. Fig. 15 
meter   11 

24 Antenna termi. 55 25 Antenna termi- Channel Not used TP1. Gain to maxi- fisc, on channel 2 Adiust Tl - core clock- Fig. 15 - 
nais lamely 59 75 nals throughpad 2 mum vela° to a point at which 12 

channel 2 response does 
not change 

83.25 
87.75 

26 77.25 
81.75 

27 67.25 
71.75 

Channel 
6 

Not used flac. on channel 6. 
"VoltOhmyst"enTP1 

Check to see that re-
spoons is correct and 
-3.5 volts of osc. injec-
tion is present 

61.25 
65.75 

Channel 

Channel 
4 

Channel 
3 

It flac. on channel 5 

Rec. on channel :I--

Rec. on channel 3 

Fig. 15 13 
rig. 17 14 

Fig. 17 15 

6 Not used 

181.25 Antenna termi. Channel 
and nalsthrough pad 8 

185.75   

Not u»d 

Antenna termi-
nals loosely 

Not used TP1. Gain to maxi-
mum 

Fig. 20 

Fig. 20 
Fig. 21 

Not used Not used On channel 8. Con-
nect "VoltOhmyst" 
to TP1 

181.25 Antenna termi Channel 
and nals through pad 8 

185.75 

Not used - Not used 

Antenna termi-
nals loosely 

Not used TP1. Gain to maxi-
mum 

CS for -20 volts on 
meter 

Fig. 20 

R-F unit on channel 8 

Loosely to r- f 
unit oscillator 

211.25 Antenna termi- Channel Not used 
215.75 nalathrough pad 13 

257 mc. Not used 

Check response. Read-
just CI, C10, CIS and 
C20 if necessary 

142 for beat on. het. 
Iraq. meter. Overshoot 
142 slightly and adjust 
C2 for beat 

fisc. on channel 13. 
Fine tuning fully 
clockwise 

Fig. 20 
Fig. 21 

TP1. Gain to maxi 
mum 

fisc. on channel 13 
"VoltOhmyst" on TP1 

pig. 20 

L43 and L45 for proper 
response and oso. injec-
tion within limits 

Fig. 21 

If CS was readjusted in step 9, repeat step 8 and step 9 until the conditions specified in each step are fulfilled without additional ad  ustmente. 

Not used - Not used Loosely to r- f 227 mc. Not used R-F unit on channel 8 
unit oscillator 

C2 for beat on freq. 
meter 

Antenna termi- 181.25 Antenna termi- Channel Not used TPI. Gain to maxi-
nals loosely and nals through pad 8 mum 

185.75 

If C7 was readjusted in step 12 recheck the oscillator injection. Repeat steps 3 to 12 until all conditions era satisfied. 

Not used 

Antenna termi- 83.25 
nail loosely and 

87.75 
Fig. 17 -.16 

Fig. 17 

29 /0 55.25 
59.75 

It Channel 
2 

flac. on channel 2 Fig. 17 17 

31 

32 

It 

Not used 

Antenna termi-
nals through pad 

83.25 
87.75 

- Loos•ly to r- f 
unit oscillator 

Channel Not used 
6 

Channel 
6 

129 mc. Not used 

TP1. Gain to maxi-
mum 

77.25 
81.75 

If excessive tilt in the /MOO direction occurs on channels 2 3 and 4, adjust C18 on channel 2 to overshoot the correction of this tilt then switch to channel 6 and adjust 18 
1.53 for max. amplitude of response between carrier markers. 

Check r.f response and 

Not used 

oscillator injection on channels 7 through 13 steps 23 back up th ough step 

Not used Loosely coupled 
to r-f oscillator 

257 me. 

17 stopping on channel 13 for the next step. 

TP1. Gain to maxi-
mum 

flac, on channel 13 C2 for beat on het. freq. 
meter 

19 

Fig. 15 --
20 

33 It 

It 

251 mc. 

245 me. 

Rec. on channel 12 111 as above Fig 15   
Fig. is 21 

fisc. on channel 11 LIO as above 

It Channel 
5 

67_25 
71.75 

61.25 
65.75 

Channel 
4 

It It 

-  

It 

Fig. 20 

Check response adjust 
C7, CIO, CIS and C20 
it necessary  

R-F unit on channel 6. L5 for beat on het. Iraq. 
Fine tuning midrange meter   

141, 144 and 146 for 
response shown in Fig. 
21 

Fig. 21 

Fig. 20 

Fig. 20 
Fig. 21 

Rec. on channel 6. Check to see that re-
"VoltOhmyst" onTP1 spouse is correct and 

oso. injection is within 
limits 

Rec. on channel 5 

Fig. 20 
Fig. 21 

Fig. 21 

00 Rec. on channel 4 Fig. 2 I 

55.25 
59.75 

•• 

Channel 
3 

Channel 
2 

fisc. on channel 3 

flac. on channel 2 

81 Fig. 21 

Fig 21 

22 

If the response of any channe (steps 16 through 20) is below 80% at either ma bar, adjust 1.41, 144 and L46 as necessary to obtain proper response yet maintain correct 
response on channel 8.  

Repeat steps 14 through 20 until all adjustments see obtained.  
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Step 
No 

CONNECT 
VHF SIGNAL 
GENERATOR 

TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
VHF SWEEP 
GENERATOR 

TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ METER 

TO 

HET 
METER 
FREQ 
MC 

CONNECT 
OSCILLOSCOPE 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST RIEER 
TO 

23 Antenna terni- 
sais looaely 

211 25 
215.75 

Antenna termi- 
nab through pad 

Channel 
13 

Not used TP1. G.. to maxi- 
mum 

Rec, on channel 13 
"VoltOhmyst"onTP1 

Check to see that re- 
spouse is correct and 
me. injection within 
limits 

rig. 20 
rig. 21 

24 " 205.25 
209.75 

" Channel 
12 

Not used Roc. on channel 12 " Fig. 21 

25 " 199.25 
203.75 

.. Channel 
11 

.. Rec. on channel 11 
„ 

Fig. 21 

26 " 193.25 
197.75 

" Channel 
10 

" '. Rec. on channel 10 
.. 

Fig. 21 

27 ., 187.25 
191.75 

'. Channel 
9 

.. Rec. on channel 9 
.. 

Fig. 21 

28 ' 181.25 
185.75 

" Channel 
8 

" Rec. on channel 8 " Fig. 21 

29 .. 175.25 
179.75 

., Channel 
7 

- 
.. Rec. on channel 7 

„ 
Fig. 21 

30 Check r-f response and oscillator injection on channels 7 through 13, adjusting C7. CIO or C15 if necessary, stopping on channel 13 for the next step. 

31 Not used - Not used - Loosely coupled 
to r-I oscillator 

257 inc. TP1. Gain to maxi- 
mum 

Rec. on channel 13 1.42 for beat on het. 
freq. meter 

Fig. 20 

n " - " - " 251 inc. " Rec. on channel 12 111 as above Fig. 22 

U ' - " - " 245 mc. " Rec. on channel 11 1.10 as above Fig. 22 

-34 . - " - " 239 mc. Rec. on channel 10 L9 as above Fig. 22 

-35 " - " - 233 mc. " Rec, on channel 9 L8 as above Fig. 22 

36 ' - " - " 227 inc. Rec, on channel 8 1.7 as above Fig. 22 
'Fig. -37 " - " - " 221 enc. " Rec. on channel 7 1.6 as above 22 

38 " - ' - " 129 Inc. Rec. on channel 6 L5 as above Fig. 22 

39 - " - " 123 mc. Rec. on channel 5 1.4 as above Fig. 22 

40 " - " 113 inc. " Rec, on cluoinel 4 13 as above Fig. 22 

-41 - " 107 mc. " Rec, on channel 3 12 as above Fig. 22 

-42 " - - " 101 am. Rec. on channel 2 Li as above Fig. 22 

43 Repeat steps 31 through 42 as a check. Upon completion, remove 39 ohm resistor and racossact link to t.rminals A and U 01 TiOS.  

KRK22A ANTENNNA MATCHING UNIT ALIGNMENT 
-44 Do not adjust this unit unless fairly certain that it requires adjustment. Disconnect lead from 153 to Si. Connect output of matching unit through 1000 mml. to pin I of 

V107 R.nlae. onus, on matohirn, unit. Remous V106 from socket. t bias box to turiction of R133 and C1335 and set to produce -5 volts. 

45 

47 

--4-8- 

 Antenna  ternai- 
sal, 

-- 

Antenna ternai- 
sal, 

-- 

45.75 mc. 7Not 
30% mod. 

-4-1-.25-Mb. 
30% mod. 

used Not used 

" 

- Pin 9, V110 Scope 
gain to max. 

- 154 for min. audio on 
scope 

--for 

Fig. 20 

---- 

L 

-.- L57 min. audio on 
acope 

Fig. 20 

Antenna lanai- 
sais loosely 

-I Antenna terni- 
nalsthrough pad 

niiiif. capacitor. Restore 

45 to 
54 mc. 

connection 

" - Scope Mal probe 
from 153 to ground 

Connect 300 ohms 
from 153 to gnd. 

155 and 156 to obtain Fig. 20 
response of Fig. 23 Fig. 23 

Remove bias supply and 1000 between L53 and Si.Replace V106. 

KRK12 VHF TUNER ALIGNMENT 

-3 

Not used Not used Net used 

Antenna term,. - attuned 
nab loosely 59.75 nat. through pad 2 

61 25 
65.75 
67.25 
71.75 
-77-25--
81.75 

4 

e 83.25 
87 75 
175.25 
179.75 

Channel 
3 

Channel 
4 

Channel 
5 

Channel 
6 

Channel 

181.25 
185.75 
187.25 Channel 
191.75 9 
193.25 
197.75 
199.25 
203.75 

01 Channel 
8 

9 

10 10 Channel 
10 

Channel 
11 

Not used Insert adapter and 
meter in 654 cathode 
circuit. Short con-
tacts 12 and 13 
Adapter switch off. 16. 129 and 130 fm re-
Receiver on. Chan- ¡pone. shown in Fig. 
net 2 Ground AGC 24(b) 
terminal on tuner.  
Rec. on channel 3 

R6 for 28 ma. reading 
on meter. Refer to text 
for alternate method. 

Fig. 9 
Pg. 14 

TPI. Through pre-
amplifier if re-
quired 

Fig. 9 
Fig. 24 
Fig. 25 
Pg. 14 

Rec. ou channel 4 

fa 

Rec. on channel 5 

Rec. on channel 6 

15, 126 and 127 for re-
sponse shown in Fig. 
24(b)  

00 

Rec, on channel 7 74, 123 and 124 for re-
sponse shown in Fig. 
24(b) 

00 

Rec. on channel 8 

Rec, on channel 9 
00 

Rec. on channel 10 

12 205.25 
209.75 

13 211.25 
215.75 

14 Not used 964 used 

Channel 
12 

Channel 
13 
- Loosely coupled 257 me 

to rf oscillator 

00 80 

00 

Rec, on channel 11 

15 Antenna termi- 211 25 Antende- teirmi- Channel Not used 
sale loosely 215 75 nets through pad 13 

Bec on channel 12 

Roc, on channel 13 

T3, L20 and L21 for re-
sponse shown in Fig. 
24(6) 

,r 

Pin 2 of V110. Use 
3 to 5V. 

Adaptar Adapter switch on 
AGC rf bias-3.5V. 
IF bias - 5V at R133, 
C133B 
Rec. on channel 13 

16 Repeat steps 14 and 15 for all VHF channels ediusting approximate Miser slug for responae shown an Figure 14 
Flee. on channel 6 716-L7 for min. 43.5 MC. 

indication on scope 

1.22 for beat on hot. 
freq. meter 

Fig. 9 
Fig. 25 

TI for max. gain. 121 for 
response shown in Fig. 
14   

Fig. 14 
Fig. 25 

17 junction mc Antenna terrni• Channel Hai timid- - Pin 2 of V110 
at and oppo.itel nalsthrough pad 6 
antenna plug  

Fig. 25 

CONNECT SIGNAL ,[  CONNECT SWEEP CONNECT SIGNAL MISCELLANEOUS 
Step UHF SIGNAL GEN UHF SWEEP GEN VHF SIGNAL GEN. CONNECT CONNECTIONS ADJUST REFER 
No GENERATOR FREQ GENERATOR FREQ GENERATOR FREQ. OSCILLOSCOPE AND TO 

TO MC TO MC TO MC. TO INSTRUCTIONS 

KRKI2 UHF TUNER ALIGNMENT 

18 Antenna terrni- 
nais loosely 

Pictur• 
and sound 
carrier 
markers of 
channel to 
be aligned 

Antenna fermi- 
salt through pad 

Sweeping 
channel 
being 
aligned. 
Use full 
sweep 
width 

Not used - TP1 Through pre- 
amplifier if re• 
guired 

AGC terminal on 
tuner grou nded. 
Adapter switch in 
OFF position 

C29, C30 and C31 for 
channels 14 to 52 or C6. 
Cl and C8 for channels 
53 to 83, to obtain re-
sponse shown in Fig. 26 
(a) (b) or (c) 

Fig. 9 
Fig. 25 
Fig. 26 

19 Repeat the above-Mop for all UHF inserts to be used. Adios ing antenna, link coupling and mixer slugs for response shown in Fig. 26. 

20 Teat point TP1 Picture 
carrier 
fr•q. of 
channel to 
be aligned 

Antenna termi- 
nais through pad 

Sweeping 
channel 
being 
aligned. 

45.75 mc. 
plac•d 
as in Fig. 
13. Ad- 
just gen- 
erator 
freq. to 
position 
marker 

Test point TP1 45.75 
mc. 

Junction of R138 
and L105. 3 to 5V. 
P.P on scope 

Adapter switch ON. 
AGC r-f bias at tuner 
-3.5V. 1-F bias -5V. 
at B133 and C133B. 
Channel switch to 
proper channel 

Oscillator C9 or C32 to 
bring marker to coincide 
on response curve with 
45.75 mc. marker from 
VHF generator 

Fig. 9 
Fig. 14 
Fig. 25 

21 " " " " Mixer C13 or C31 for 
max. gain with response 
shown in Fig. 14 

Fig. 14 
Fig. 25 

22 " " " " " As above. "Volt0h- 
myst" to TPI. Use 
1.5V. scale on meter 

Oscillator injection ad- 
justment to read .3V. or 
less at TP1 

Fig. 25 

Repeat steps 20 to 22 for all UHF inserts, checking oscillato frequency and injection vol age for each insert. 

RATIO DETECTOR, SOUND I-F AND SOUND TAKE-OFF ALIGNMENT 

Step 
No. 

CONNECT 
SIGNAL 

GENERATOR 
TO 

SIGNAL 
GEN. 
FREQ. 
MC. 

CONNECT 
SWEEP 

GENERATOR 
TO 

SWEEP 
GEN. 
FREQ. 
MC. 

CONNECT 
HETERODYNE 
FREQ. METER 

TO 

HET 
METER 
FHEO 
MC 

CONNECT 
OSCILLOSCOPE 

TO 

MISCELLANEOUS 
CONNECTIONS 

AND 
INSTRUCTIONS 

ADJUST REFER 
TO 

1 Grid. 2nd Sod. 
1•F (pin 1, V102) 
or W113913 or C 
connect to grid 
4th pi: LF (pin 
1. V109) 

4.5 mc. 
400 cy. 
mod. or 

45.75 mc. 
mod, by 
4.5 me. 
and 

400 ci. 

Not used - Not used - Across speaker 
voice coil. Volume 
control set for max. 
volume 

"VoltOhmyst" to 
junction of R111 and 
C111. Set signal gen. 
to give - 10 V on 
meter. 

1102 top core for max. 
d-c on meter. 1102 bot. 
tom core for min. audio 
on the oscilloscope. 

Fig. 28 

2 " ,. 
" - ' - " "VoltOhmyst" to junction R110 and CI10. If 

the meter reads more than ± 1.5 volts, adjust 
R108 for zero on the meter and readjust T102 
(bot.) for min. output on scope. Repeat steps 1 
and 2 until all conditions are satisfied. 

Fig. 28 

Fig. 29 

3 Sig. Gen. to 1st 
Sad. 1-F grid 

4.5 mc. 1st Sound I-F 
grid ( pin I, 
V101) 

4.5 mc. " - In series with 10,• 
000 ohms to terrni• 
sal A, of 1101 

Sweep output re- 
duced to provide 2 y 
p•p on scope. 

TIO1 top and bot. cores 
for max, gain and sym. 
metry at 4.5 mc. 

Fig. 27 
Fig. 30 
Fig. 31 

4 ,. ,, " - Junction of R110 
and C110 

Check for symmetrical response waveform 
(positive and negative). 

Fig. 28 

5 Sig. Gen. in se- 
Men with 1000 
ohms to T110-C 
or WB39 across 
T104 A and B 

" Not used - "VoltOhmyst" xtal 
probe to pin 6, V110. 
If sig. gen. is used 
short pin 1, V109 to 
ground. 

Adjust T110 for mini- 
mum reading on "Volt. 
Ohinyst" 

Fig. 30 

PICTURE I-F AND TRAP ADJUSTMENT 

6 Not used _ Not timid >1,1 used Not use-1 
, 

Connect bias box and "VoltOhmyst" to junction 
of RI33 and C133B and to god. Adjust bias box 
to give - 1.0 y on "VoltOhymst". 

7 

- 

Sig. Gen. across 
1104 A and B 

39.25 am. " "VoltOhmyst" to pin 
9, V110. Gen. output 
to give - 1.0 volt d-c. 

T104 top core to give 
min. d-c on meter. 

Fig. 30 

8 
- 

" 41.25 mc. " - " " T1OS bot. for min. Fig. 31, 

9 " 47.25 mc. " - " T106 bot, for min. Fig. 31 

10 " 43.7 mc. ' - " 
.. 

Sig. Gen. output to 
give - 1.0 y d-c at 
Pin 9, V110. 

T109 for max. Fig. 30 

11 -- " 45.5 mc. - " - -. " 1108 for max. 
• - 

Fig. 30 

12 „ 41.8 mc. " - " - " ,, T107 for max.. Fig. 30 

13 First pis IA grid 
(pin 1, V106) 
loosely 

Various 
See 

Fig. 10 

First pi: i.f grid 
pin 1, V 106 
through 1000 
mmf. 

40 to 
48 mc. 

" - To pin 9 of V110 Shunt /1137, A14.1 
and terminals A and 
F of 1109 with 330 
ohms, 0.5 • p-p on 
scope. 

Adjust T105 and 1106 
top cores for ma:. gain 
and response shown in 
in Fig. 10 

Fig. 30 
Fig. 10 

14 Cons. c t • d 
loosely to diode 
probe 

Various 
See 

Fig. 11 

Mixer grid test 
point TP2 with 
short lead. (Front 
terminal of crys- 
tal through 1500 
mmf. for ER1C12) 

40 to 
48 mc. 

" - Scope diode probe 
to T105-B and to 
gad. 

Rec. on chan. 5. Con- 
sect 180 ohms from 
1105-B to junction 
R131 and C133A. 
Upon completion din- 
connect scope and 
shunting resistors. 

Set C121 to min. Adjust 
Ti (T2) top and 1104 bot. 
for max. gain at 43.5 mc, 
and 45.75 me. at 70%. 
Adjust C121 until 41.25 
mc. is at 80%. 

Fig. 30 
Fig. 11 

15 Connected 
loosely to grid of 
1st pis id 

Various 
See 

Fig. 12 

-- -- „ - Connect scope to 
pin 9 of V110 

"VoltOhmyst" to pin 
9, V110. Set bias box 
for -6.0 volts on the 
meter. Set sweep out- 
put to produce 3.0 
volts p-p on scope. 

Retouch 1108 and 1109 
to obtain response shown 
in Fig. 12. Do not adjust 
1107 malea, absolutely 
nee aaaaa y. 

Fig. 12 
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CHASSIS KCS81, KCS81A, KCS81B 

RESPONSE PHOTOGRAPHS 

Taken from RCA WOS8A Oscilloscope 

PICTURE I-F RESPONSE. — At times it may be desirable to 
observe the individual i-f stage response. This can be achieved 
by the following method: 

For T107, T108 or T109, shunt all 1-1 transformers with a 330 
ohm carbon resistor except the one whose response is to be 
observed. 

Connect a wide band sweep generator to the second pix i-f 
grid and adjust it to sweep from 38 mc. to 48 mc. 

Figure 36—Over-all Pix 
I-F Response 

give*re.-see-

Connect the oscilloscope to pin 9 of V110 and observe the 
over-all response. The response obtained will be essentially 
that of the unshunted stage. 

To see the response of transformers Ti (T2), T104 and T1OS, 
T106, follow the instructions given 

Figures 36 through 41 show the response of the various stages 
obtained in the above manner. The curves shown are typical 
although some variation between receivers can be expected. 
Relative stage gain is not shown. 

Figure 37—Response of TI (T2)-T104 
Pix I-F Transformers 

Figure 39—Response of T107 
Pix LF Transformer 

.1-4141* 

Figure 40—Response of TIO8 
Pix I-F Transformer 

is140—> 

Figure 0—Responle of T109 
Pix 1•F Transformer 

4-444-

Figure 42—Video Response at 
Average Contrast 

400*-0. 

Grid of Fideo Amplifier 
(Pin 9 of V MO) (6CL6) 

Figure 43—Vertical (Oscilloscope 
Synced to % of Vertical Sweep 

Rate) ( 7.5 Volts PP) 

Figure 44—Horizontal (Oscilloscope 
Synced to '12 of Horizontal Sweep 

Rate) (7.5 Volts PP) 

Figure 38—Response of TI05-T106 
Pix I-F Transformer 

ille• • " ,16. .. i 
4 r 4 re 

6 

r\ 
11144< ̂gA y10 

'36 • : 

Plate of Video Amplifier 
(Pin 6 of V110) (6CL6) 

Voltage depends on picture 

Figure 45—Vertical ( 155 Volts PP) 
4--.114.1F 

Figure 46—Horizontal (155 Volts PP) 

Figure 47—Grid of Vertical 
Sync Separator 

(Pin 7 of VIII) ( 124U7) 
(110 Volts PP) 

Voltage depends on picture 
4-414.11-

Figure 48—Plate of Vertical Sync 
Separator (PM 6 of V111) ( I2A-U7 ) 

(60 Volts PP) 
Voltage depends on picture 

Cathode of Horizontal Sync Separator 
(Pin 3 of V112) (I2AU7) 

Figure 49—Vertical (18 Volts PP) 

Figure 50—Horizontal (18 Volts PP) 

Grid of Horizontal Sync Separator 
(Pin 2 of VI12) (12AU7) 

Figure 5I—Vertical (115 Volts PP) 
4—Nse 

Figure 52—Horizontal (115 Volts PP) 
ingo—* 

Plate of Horizontal Sync Separator 
(Pin 1 of l'112) (12,1U7) 

Figure 53—Vertical ( 75 Volts PP) 
4-444-

Figure 54—Horizontal (75 Volts PP) 

IA* teeede 

©John F. Rider 
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CV207-

Grid of Sync Amplifier 
(Pin 7 of V112) (12AU7) 

Figure 55-Vertical (70 Volts PP) 

Figure 56-Horizontal (70 Volts PP) 
-114z-z. 

Plate of Sync Amplifier 
(Pin 6 of V112) (12AU7) 

Figure 57-Vertical (105 Volts PP) 
4-4001-

Figure 58-Horizontal ( 105 Volts PP) 

Figure 59- Grid of Vertical Sync Ans-
plifier (Pin 1 of V113A) (65N7) 

(57 Volts PP) 

Figure 60-Plate of Vertical Sync Am-
plifier (Pin 2 of V113A) (65N7) 

(95 Volts PP) 
900-> 

Figure 61-Cathode of Vertical Sync 
Amplifier (Pin 3 of V113.4) (6SN7) 

(43 Volts PP) 

Figure 62-Grid of Vertical Oscillator 
and Discharge (Pin 4 of V1138) 

(68N7) ( 195 Volts PP) 

Figure 63-Plate of Vertical Oscillator 
and Discharge (Pin 5 of V1138) 

(6SN7) (170 Volts PP) 
4-4104-

Figure 64-Cathode of Vertical 
Oscillator and Discharge 
(Pin 6 of V1138) (6SN7) 

Figure 65-Grid of Vertical Output 
(170 Volts PP) (Pin I of V114) 

(64125) 

Figure 66-Plate 66-Plate of Vertical Output 
(1,325 Volts PP) (Pin 5 of V114) 

(6.4Q5) 
-14010.-> 

C • 207 

Figure 67-Cathode of Vertical Output 
(1.0 Volts PP) (Pin 2 of V114) 

(6AQ5) 
4-44* 

Figure 68-Grid of Kinescope 
(Pin 2 of V120) (15 Volts PP) 

*00-> 

Figure 69-Grid of Horizontal Oscil-
lator Control (30 Volts PP) 
(Pin 1 of V115) (6SN7GT) 

4-4014-

Figure 70-Cathode of Horizontal 
Oscillator Control (2.1 Volts PP) 

(pin 3 of V115) (6SN7GT 

Figure 71-Grid of Horizontal Oscil-
lator (420 Volts PP) (Pin 4 of V115) 

(6SN7GT) 
4-01141 

Figure 72-Plate of Horizontal Oscil-
lator (230 Volts PP) (Pin 5 of V115) 

(6SN7GT 

Figure 73--Terminal "C" of T114 
(140 Volts PP) 

4-4t401-

Figure 74-Grid of Horizontal Output 
Tube ( 110 Volts PP) (Pin 5 

of 1/116) (6CD6G) 

Figure 75-Plate of Horizontal Output 
(Approx. 5,450 Volts PP) (Measured 
Through a Capacity Voltage Divider 

Connected from Top Cap of 
VI16 to Ground) 

Figure 76-Cathodes of Dampers 
(2,050 Volts PP) (Pin 3 of 

V118/V119) (6W4GT's) 

Figure 77-Plates of Dampers (85 
Volts PP) (Pin 5 of V118/119) 

(6W4GT's) 
roil* 

Figure 78-Plate of ACC Amplifier 
(Pin 1 of VIII) (12AU7) 

(345 Volts PP) 
4000.-* 

R
A
D
I
O
 
C
O
R
P
O
R
A
T
I
O
N
 
O
F
 
A
M
E
R
I
C
A
 T
V
 P
A
G
E
 

©John F. Rider 
CHASSIS KCS81, KCS81A, KCS81B 



CHASSIS KCS81, KCS81A, KCS81B 
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Figure 79-KRKIIR Tuner Unit Wiring Diagram 
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Figure 80-KRK22A Tuner Unit Wiring Diagram 

R2 

C4 

3 

VI 
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C3 

13.48938 - 0 
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I 
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• INDICATES G440. To 
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o 
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BOTTOM VIEW 
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DOT 

«1«.9-•••A TO 1ST. PiX. 
.% o B 1-F TRAMS. 

Figure 81-KRK12 Tuner Unit Wiring Diagram 

CRITICAL LEAD DRESS 

1. Keep all wiring in the pix i-f, sound i-f and video circuits 

as short as possible. 

2. Keep the leads on C108, C109, C111, 11107, 11109. 11110, 

11111 and R112 as short and direct as possible. 

3. Do not change the bus wire connections to pin 2 of V101 

and V102. Sleeving is used on these wires to insure length 

and to prevent shorting. 

4. Do not change position of R150 and L104 at pin 9 of V110. 

5. Ground 11128 to pin 3 of V106 and 11134 to pin 7 of V107. 

6. Do not change the grounding of 11137. 11138 and 11141. 

7. Keep the bus wire from T109-A to C144 (plug-in capacitor) 

short and direct. 

8. Ground the filaments of sockets of V107, V108 and V109 

independently of tube shields (pin 8). Use ground lances 

provided near each socket. 

9. Dress C146 straight up to act as a shield between T101-A 

and V110-9. 

10. Dress C153 and 11159 (kine cathode) up in the air above 

the terminal board. 

11. Keep the leads connected to T114-C and T114-D (synchro-

guide) down so that they will not short out when the 

chassis is placed in the cabinet. 

12. Do not reroute any wires between 1104 and the terminal 

board alongside it. Keep all leads on the foot side of the 

terminal board. 

CII 

UHF OSC. 
HU. ADJ. 

C25 SRN 

r 
13 

!FINE 
-.TUNING 

C13 

V2 

C24 

0.48939-0 

13. Dress all wires routed past 1104, under the large lances 

near 1104. 

14. Dress black and red leads from S102 through slot in cap 

of S102. 

15. Dress 11113 close to the chassis with leads as short as 

possible. 

16. Dress C198, C199 and C200 up in the air and away from 

all other leads and components. 

17. Dress all leads away from bleeder resistor 11228. 

18. The brown and green leads of the vertical output trans-

former should be routed from 1102 under clamp on high 

voltage shield and away from all tubes. 

19. Keep leads on C145 as short and direct as possible. 

20. Do not dress any leads under C121 (5-70) trimmer. 

21. Keep the wire from the vertical output transformer 1112 

away from the 5U4G rectifier tubes. 

22. Dress all 2 watt resistors away from each other and all 

other wires and components. 

23. Dress all wires away from damper tubes V118 and V119. 

24. Blue wire from pin 1 V111 to terminal board should be 

routed between V116 and rear apron. 

25. Dress all peaking coils up and away from the base. 

26. Dress all shielded wires under lances provided. 

©John Y. Rider 
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VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 5000 microvolt test pattern signal was fed 
into the receiver, the picture synchronized and the AGC control properly adjusted. The second condition was obtained by removing 
the antenna leads and short circuiting the receiver antenna terminals. Voltages shown are read with a type WV97A senior 
"VoltOhmyst" between the indicated terminal and chassis ground and with the receiver operating on 117 volts, 60 cycles, a-c. 

VOLTAGE CHART 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 
I 

Plate 
(ma.) 

I 
Screen 
(ma.) 

Notes on 
Measurements 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volt. 

Pin 
No. Volts 

V107 6CB6 
2nd Piz. I-F 
Amplifier 

5000 Mu. V. 
Signal 5 227 6 225 2 0.1 1 -6.6 1.5 .25 

Tube 
No. 

Tub* 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 
I 

Plate 
(ma.) 

I 
Screen 
(ma.) 

Notes on 
Measurements 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Na 
Signal 5 209 6 115 2 0.8 1 0 10.9 3.3 

V 1 

KRKIIB 

KRK22A 

6X8 Mixer 
5000 Mu. V. 

Signal 9 160 8 160 6 o 7 
-2.4 te 
-3.0 V108 6CB6 

3rd Pi,. I.F 
Amplifier 

5000 Mu. V. 
Signal 5 138 6 132 2 1.02 1 0 11.4 3.5 

No 
Signal 9 145 8 145 6 0 7 

-2.8 to 
-3.5 - 

No 
Signal 5 134 6 126 2 .98 1 o 10.4 3.1 

11.1 
Oscillator 

5000 Mu. V. 
Signal 3 95 - - 6 o 2 

-3.8 to 
-5.5 -- -- V109 6CB6 

4th Piz 1.1 
Amplifier 

5000 Mu. V. 
Signal 5 168 6 165 2 2.32 1 o 8.85 2.2 

No 
Signal 3 90 -- -- 6 0 2 

-3.0 to 
- 5.1 - - 

No 
Signal 5 156 6 161 2 2.07 1 0 8.6 2.1 

V2 

KRKI1B 

KRK22A 

6BQ7A 
11-1 
Amplifier 

5000 Mu. V. 
Signal 6 170 - - 8 0.1 7 0 - V110 6CL6 

Video 
Amplifier 

5000 Mu. V. 
Signal 6 130 • 3-8 159 1 .84 2-9 • - 5.0 22.5 5.5 

*Depends 
on picture 

No 
Signal 6 133 - - 8 1.1 7 0 - - 

No 
Signal 6 130 3-8 80 1 0.7 2-9 " - 2.O 15.0 4.0 

*Depends 
on picture 

R.F 
Amplifier 

5000 Mu. V. 
Signal 1 270 - - 3 170 2 -- - - VI 11A 12AU7 

AGC 
Rectifier 

5000 Mu. V. 
Signal 1 -30 -- 3 142 - - o - AGC control 

...i for 
normal 

operation No 
Signal 1 260 - _.. 3 133 2 - 

N 
Si ognal 1 0 - - 3 137 - - o - 

VI 

KRK12 

61107A 
R-F 
Amplifier 

5000 Mu. V. 
Signal 6 143 - - 8 1.2 7 o - - v i I IB 12AUT 

Vert. Sync. 
Separator 

5000 Mu. V. 
Signal 6 110 - - 8 0 7 -42 .25 - 

No 
Signal 6 138 - - 8 1.0 7 o - - 

No 
Signal 6 45 - - 8 o 7 • - 5 .25 - 

*Depends 
on noise 

R-F 
Amplifier 

5000 Mu. V. 
Signal 1 260 - - 3 143 2 97 - - V112A 12AU7 

Hor. Sync. 
Separator 

$000 Mu. V. 
Signal 1 323 -- - 3 192 2 116 .5 - 

No 
Signal 1 250 - - 3 137 2 97 - - 

No 
Signal 1 320 - 3 132 2 112 .5 - 

V2 6AF4 
R-F 
Oscillator 

5000 Mu. V. 
Signal 1 & 7 78 - - 5 0 266 -8 - - V 1 12B 12AU7 

Sync. 
Amplifier 

5000 Mu. V. 
Signal 6 78 - 8 o 7 -3.5 6.2 - 

No 
Signal 1 & 7 75 - - 5 0 266 -8 - - 

No 
Signal 6 78 - - 8 o 7 -1.6 6.2 - 

V3 

KR1C12 

613Q7A 
I-F 
Amplifier 

5000 Mu. V. 
Signal 6 270 - - 8 148 7 103 - - V I 13A 6SN7GT 

:felt. Sync. 
Amplifier 

5000 Mu. V. 
Signal 2 140 - - 3 19.2 1 -.35 0.1 - 

No 
Signal 6 260 - - 8 142 7 99 - - 

No 
Signal 2 135 - - 3 17.3 1 0 <0.1 - 

1-F 
Amplifier 

5000 Mu. V. 
Signal 1 148 - - 3 1.4 2 o - - v 113B 6SN7GT 

Vert. Osc. 
& Discharge 

5000 Mu. V. 
Signal 5 203 - - 6 o 4 -56 .2 - 

No 
Signal I 143 - - 3 1.2 2 o - - 

No 
Signal 5 208 - - 6 o 4 -55 .2 - 

V4 654 
Voltage 
Control 

5000 Mu. V. 
Signal 9 270 - - 2 94 6 *68 - - *Depends on 

adjustment 
of 86. 

V114 6A05 
Vertical 
Output 

5000 Mu. V. 
Signal 5 334 6 334 2 30 I 0 17.3 1.2 

No 
Signal 9 260 - - 2 90 6 *65 - -- 

No 
Signal 5 332 6 332 2 29 1 o 17.3 1.2 

V101 6AU6 
let Sound 
1-F Amp. 

5000 Mu. V. 
Signal 5 127 6 124 7 0.7 1 -0.4 6.0 3.0 V115 6SN7GT 

Horizontal 
Otc. Control 

5000 Mu. V. 
Signal 2 188 - 3 -9 1 - 28 0.37 - Hor. hold 

et mid-range 
No 

Signal 5 126 6 123 7 0.5 1 . - 1.2 5.0 3.0 
No 

Signal 2 o - - 3 o I o o - 

V102 6AU6 
2nd Sound 
I-F Amp. 

5000 Mu. V. 
Signal 5 132 6 60 7 o 1 - 10 2.8 1.2 

Horizontal 
Oscillator 

5000 Mu. V. 
Signal 5 184- - - 6 0 4 -72 2.5 - Hor. hold 

at mid-rcinge 
No 

Signal 5 131 6 65 7 0 1 -5 2.0 1.0 
No 

Signal 5 182 - - 6 0 4 -73 2.5 - 

V103 6AL5 
Ratio 
Detector 

5000 Mu. V. 
Signal 

2 
7 

-9.2 5 
1 

1.0 
9.2 - - - - V116 6CD6G 

Horizontal 
Ouptut 

5000 Mu. V. 
Signal Cap • 8 165 3 12.5 5 -30 110 15.0 

•High 
Voltage 
Pulee 
Present No 

Signal 
2 
7 

-8.0 
0 - - 

5 
1 

0 
8.0 - - - - 

No 
Signal Cap • 8 165 3 12.5 5 -30 110 15.0 

V104 6AV6 
lst Audio 
Amplifier 

5000 Mu. V. 
Signal 7 2 o 1 -0.7 0.65 - At min. 

volume 

V117 
1B3GT 
/8016 

H. V. 
Rectifier 

5000 Mu. V. 
Signal Cap • - - 2 & 7 16,000 - - - - 

*High 
Voltage 
Pulse 
Present No 

Signal 7 2 o 1 -0.7 0.65 - 
No 

Signal Cap • - - 2 & 7 16,400 - - _ - 

V104 8AV6 
R-F Bias 
Clamp 

5000 Mu. V. 
Signal 5-6 -3.0 - - 2 0 - - - - 

V118 
V119 6W4GT Dampers 

5000 Mu. V. 
Signal 5 352 -- - 3 57 - 

*High 
Voltage 
Pulse 
Present No 

Signal S-6 0.3 - - 2 0 - - - - 
No 

Signal 5 348 - - 3 57 - 

V105 6AQS 
Audio 
Output 

5000 Mu. V. 
Signal 5 327 6 342 2 146 7 136 28 2.0 At min. 

Volume 
V120 21AP4 Kinescope 

5000 Mu. V. 
Signal Cone 16,000 10 525 11 140 2 *82 0.2 - 

At average 
Brightness 

No 
Signal 5 323 6 338 2 143 7 133 28 2.0 

No 
Signal Cone 16,400 10 520 11 132 2 *76 0.2 - 

.0 voltage on 
Phono. petition 

V106 6AU6 
1st Piz. I-F 
Amplifier 

5000 Mu. V. 
Signal 5 160 6 215 7 0.17 1 -6.6 1.4 .4 

V121 
V122 5U4G Rectifiers 

5000 Mu. V. 
Signal 486 364 - - 2 & 8 364 - - •145 - *Per 

Tube 
No 

Signal 5 85 6 115 7 0.98 1 o 6.5 3.3 
No 

Signal 466 360 - - 268 360 - - •150 - 
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Figure 82—Chassis Wiring Diagram KCS8I, KCS8I A and KCS8113 

©John. F. Rider 
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The schematics are shown in the latest condition. The notes 

on page 37 tell how early receivers differed from the schematic 

shown above. 
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PRODUCTION CHANGES IN KCS81. KCS81A AND KCS8111 

The schematics are shown in the latest condition. The notes 

below tell how early receivers differed from the schematics 

shown above and on pages 34 and 40. 

In some receivers C120B was connected from the vertical out-

put transformer (T112-red) to ground. 

In some receivers 1.108 at the cap of V116 was 4.7 megohms. 

In some receivers RI94 (220,000 ohms) was connected be-

tween the height control (R190-2) and the 4-350 v. bus. 

In some receivers R199 (470 ohms) was connected between 

the vertical output transformer 1112 (red) and the ¡- 350 v. bus 

In some receivers R221, at pin 3 of V116. was 200 ohms. 

In some receivers R241. at pin 6 of V108, was omitted. 

In some receivers terminals 2 and 3 of R190 height control 

were reversed. 

NOTE: In receivers where 1105 1st Pis IF Transformer is 

stamped 971363-1 (Part No. 76434; an 82 uuf. ceramic capacitor 

(Part No. 71514) is connected from Terminal "C" of 1105 to 
ground. (For replacement use Part No. 77197 and omit capacitor.) 
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K CS81 A 

REPLACEMENT PARTS 

No. 
DESCRIPTION 

76965 

71504 

77151 

75184 

Capacitor- Ceramic, variable, for fine tuning- plunger 
type ( C2) 

Capacitor--Fixed, headed-lead type. 0.68 mmf., =20%. 
500 volts (C7) 

Capacitor- Tubular, adjustable, steatite, 0.8-3 mmf. (C8) 

Capacitor-Ceramic. adjustable, 0.8.3.8 mml., complete 
with adjusting stud ( C9) 
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DESCRIPTION 

76532 

93056 

70597 
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54207 
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Capacitor-Adjustable trimmer, steatite, 1-4 mmf. (C18) 

Capacitors-Ceramic, fixed, non-insulated: 

5 aunt., -±0.5 mmf., 500 volts DC. Temp. coot. = O (C26) 

8 mmf.. ±-1 mml., 500 volts DC, Temp. cod. = 0 (C29) 

10 mmf., ± 1 mmf.. 500 volts DC, Temp. met. = -80 (C3) 

18 mmf., ± 10%. 500 volts DC, Temp. coal. = 0 ( C27) 

22 mmf.. = 10%, 500 volts DC, Temp. coef. = 0 ( C19) 

22 mmf., = 10%. 500 volts DC. Temp. cod. = -750 
Special-copper coated ( C5) 
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STOCK 
No. DESCRIPTION 
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75641 
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73591 

1.5.2 
ww5 5152 

O 

115v. 
SUPPLY 

27 mmf., =10%, 500 volts DC, Temp. coef. =- 0 (C25) 

33 mmf., =10%. 500 volts DC, Temp. cod, = 0 (C24) 

Capacitor-Mica trimmer, 55.80 mmf. ( CII) 

Capacitor-Fixed, ceramic. insulated, 270 mmf.. =20%, 
500 volts DC, High "K" type ( C12, C14) 

Capacitor -Fixed, ceramic, insulated. 390 mmf.. = 10%. 
SOO volts DC, High "K" type (C10) 

Capacitor -- Ceramic, 1,500 mmf. ( stand-oft, ( C13. C21, C22. 
C28, C30) 

Capacitor- Fixed, ceramic. insulated, 1.500 mmf.. =20%, 
500 volts DC. High "K" type (C6) 

Capacitor- Fixed, ceramic. 1,500 molt.. 4 100%. 0%. 500 
volts DC, High "K" disc (C16. Cl?. C20. C23) 

Clip-Tubular clip for mounting stand-off capacitors 

Coil- Antenna matching coil ;2 reg'd) 

©John F. Rider 
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Coil-Choke coil (1.57) 

Coil-Filament choke coil (1.56) 

Coil-Filament choke coil ( 1.63, 1.64) 

Coil- RF amplifier coupling coil ( 1.51) 

Coil- RF choke coil (L66) 
Coil-Shunt coil complete with adjustable core (1.61) 

Coil-Shunt coil complete with adjustable core (1.62) 

Coil-Trimmer coil (3 turns) with adjustable inductance 
core and capacitor stud (screw adjustment) for r.f. 
section (1.49, C15) 

Resistors-Fixed, composition: 

120 ohms, ±-10%. V2 watt ( R9) 

150 ohms. -±10%. V2 watt (R13) 

1,000 ohms, ± 10%. V2 watt ( 117. 1114) 

3,300 ohms. ± l0%. V2 watt ( 114, 1111. R12) 

4,700 ohms, ± 10%. V2 watt (R2) 

100.000 ohms, -±10%, V2 watt ( RI, R5, R6) 

470,000 ohms. -±-10%, V2 watt ( RII) 
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Transformer-Antenna matching transformer - complete 
(12. C24, C25. C26, C27, 158. 1.59, 1.60, 1.61, 1.62, 11) 

Transformer-Convertor transformer complete with ad-
justable core (Tl. R3) 

Trap-1.F. trap 

Trap-IF, trap (41.25 MC) complete with core (160) 

Trap-IS. trap (45.75 MC) complete with core (159) 

Trap-F.M. trap complete with adjustable core (1.58) 

Capacitor-Ceramic, variable, for fine tuning-plunger 
type (C2) 

Capacitor-Tubular, adjustable, steatite. 0.8-3.0 mmf. (C5) 

Capacitor-Fixed, headed-lead type, 0.68 mud., 
500 volts DC (C6) 

Capacitor-Adjustable, steatite, 0.8-3.0 mmf. (C3, C7) 

Capacitor-Adjustable, steatite. 1-4 mmf. (C15, C20) 

Capacitor-Adjustable. mica, 4-40 mmf. ( CI9) 

Capacitor-Fixed, ceramic, non-insulated, 5 mml., -±0.5 
mmf., 500 volts DC, Temp. coal. = 0 (C26) 
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Capacitor-Fixed, ceramic, non-insulated, 10 mmf., -± 1.0 
mmf., 500 volts DC, Temp. coef. = 0 (Cl. C30) 

Capacitor-Fixed, ceramic, non-insulated, 10 mmf., 
mint., 500 volts, Temp, coef. Vr - 750 ( C4) 

Capacitor-Fixed, ceramic. non-insulated, 18 mmf., ±-10%, 
500 volts DC, Temp. coef. 0 (C27) 

Capacitor-Fixed, ceramic, non-insulated, 27 mmf.. ±-10%, 
500 volts DC. Temp. coef. = 0 ( C25) 

Capacitor-Fixed, ceramic, non-insulated, 33 mmf., -±10%, 
500 volts DC, Temp. cool. , O (C24) 

Capacitor-Mica trimmer. 55-80 mmf. (CIO) 

Capacitor-Fixed. ceramic, insulated. 270 mmf., ±-20%, 
500 volts DC. High "K" type ( C13. C14. C18) 

Capacitor-Fixed, ceramic, insulated. 330 mmf., 
500 volts DC. High "K" type ( C9) 

Capacitor-Fixed. ceramic, 470 mmf., + 100%. 0%, 500 
volts DC, High "K" disc (C29) 
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STOCK 
No. 

DESCRIPTION 

77084 

77252 

73960 

77854 

73591 

73874 

73460 

77915 

77919 

77921 

77206 

76763 

76562 

76537 

.76538 

Capacitor-Ceramic, feed-thru, 1,000 mmf. (C11, C12, C21, 
C22) 

Capacitor-Fixed. ceramic, 1,000 mmf., + 100%, -0%. 500 
volts DC, High "K" disc (C8, C16, C17, C23) 

Capacitor-Fixed, ceramic, 10,000 mmf., + 100%, - 0%, 500 
volts DC. High "K" disc ( C28) 

Clip-Mounting clip for fine tuning core 

Coil-Antenna matching coil ( Part of 12) 

Coil-Channel No. 6 mixer coil ( L44) 

Coil-Channel No. 6 r.f, plate coil ( 1.46) 

Coil-Channel No. 13 oscillator coil ( 142) 

Coil-Channel No. 13 mixer coil ( 1.43) 

Coil-Channel No. 13 r.f, plate coil ( 145) 

Coil-Filament choke coil ( L52) 

Coil-Heater choke coil ( 150, 151) 

Coil- RF amplifier coupling coil ( 147) 

Coil-Shunt coil complete with adjustable core ( 155) 

Coil-Shunt coil complete with adjustable core ( 1.56) 
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CHASSIS KCS81, KCS81A, KCS81B 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

STOCK 
No. 

DESCRIPTION 

STOCK 
No. 

DESCRIPTION 

71496 Capacitor-Mica trimmer, 5-70 mmf. (C121) 
76483 Coil-Horizontal linearity coil complete with adjustable 503433 330,000 ohms, = 10%, Va watt ( R116. 81205. 81220) 

Resistor-Fixed, composition: 75217 Capacitor-Mica trimmer, dual 10-160 mml. (C186A, 
C186B) 

core ( L111) 503439 390,000 ohms, = 10%, 1/2  watt ( R219)  

503112 

503147 

120 ohms, = 10%. 1/2 watt (R11 ) 

470 ohms, =-10%, 1/2 watt ( R14) 
39044 Capacitor-Fixed, ceramic, non- insulated, 15 mmf., =-10%, 

500 vo lts DC, Temp. coef = -750 (C152) 

76646 

76647 

Coil-Peaking coil ( 72 muh) ( L103. 81149) 

Coil-Peaking coil ( 180 muh) ( LI07, R158) 
503447 470,000 ohms, =-10%, Va watt ( R117. 81148. 81160, 811 72, 

R184, R185, R189) 

503210 1,000 ohms, = 10%. Vy watt (R8) 76577 Capacitor-Fixed. ceramic, 33 mmf., 6.000 volts ( C198) 
75252 Coil-Peaking coil ( 500 muh) ( L104. 1.106) 503468 680,000 ohms, = 10%. Va watt ( R169) 

=10%, (R206) 
503233 3,300 ohms. = 10%. Va watt ( RS) 76574 Capacitor-Fixed, ceramic, 39 mmf., 3.500 volts ( C180) 

76640 

76510 

Coil- RF choke coil ( 1.5 muh) ( L110. LI12) 

Coil(4.7 (L108) 

503482 

503510 

820,000 ohms, 1/2  watt 

1 megohm, = 10%. 1/2  watt ( R181, 81188. 81217) 
503268 6,800 ohms, = 10%. 1/2  watt ( R12) 39042 Capacitor-Fixed, ceramic, non-insulated, 47 mmf., = 10%, 76484 

-RF choke coil muh) 

Coil-Width coil complete with adjustable core ( 1109) 503512 1.2 megohm, = 10%, Vy watt ( R186) 

523312 12,000 ohms, = 10%. 2 watts ( 812) 500 volts DC, Temp. coef. ---, -750 (C151) 77654 Control-AGC control ( 81180) 503533 3.3 megohm, = 10%, Vy watt (81196) 

523315 15,000 ohms, -±10%, 2 watts ( 813) 71924 Capacitor-Fixed, ceramic. non-insulated, 56 mml., 77655 Control-Brightness control, volume control and power 512536 3.6 megohm, =-5%, 1 watt ( R162) 

502327 27,000 ohms, -±5%, Va watt ( 814) -=-10%, 500 volts DC, Temp. cool. = -750 (C104) switch ( R114A. R114B, S102A, S102B) 503539 3.9 megohm, = 10%, V2 watt ( R168)  

503410 100,000 ohms, =-10%. Va watt ( RI, R6, 817, 8113) 76474 Capacitor-Fixed, mica, 82 mmf., 1,000 volts DC (C165, 77640 Control-Height control ( 81190) 503547 4.7 megohm, = 10%, Va watt (R170) 

503510 1 megohm, -±-10%, 1/2 watt (R9, RIO) 
C187) 76639 Control-Horizontal hold control ( R210) 503582 8.2 megohm, =-10%, V2 watt (R122 for KCS8 I)  

77858 

77857 

Transformer-Antenna matching transformer complete 
(12. C24, C25, C26, C27, 11. L53, 1.54, L55, L56, L57) 

Transformer-Convertor transformer (T1) 

39396 Capacitor- Fixed, ceramic, non-insulated, 100 mmf., 
=10%, 500 volts DC, Temp. coef. . -750 ( C1 68. C169, 
C172) 

76445 
77199 

77652 

Control - Picture control (81155) 
Control-Ratio detector balance control ( R108) 

Control-Vertical hold control ( 81187) 

503610 

77656 

10 megohm, = 10%. Va watt (R11 3) 

Switch- Phono-tone switch (S101) 

76540 

77628 

Trap-FM trap complete with adjustable core (L53) 

Trap-1.F. trap (1.48) 

71614 

76576 

Capacitor-Fixed, ceramic, non-insulated, 120 mmf., ±-10%, 500 volts DC. Temp. cool. = -750 (C167) 

Capacitor-Fixed, ceramic, 150 mmf., 2,000 volts (C200) 

77653 

76675 

Control-Vertical linearity control ( R197) 

Rectifier-Picture detector crystal rectifier (CR 101 ) 
(81225) 

76463 

77198 

Terminal-Screw type grounding terminal 

Transformer- 1st pix I.F. grid transformer complete 
with adjustable cores (T104. C125, R125) 

76542 

76541 

Trap-1.F. trap (41.25 MC) complete with core (1.57) 

Trap-IF. trap (45.75 MC) complete with core (L54) 
76575 Capacitor-Fixed, ceramic, 180 mmf., 3,500 volts ( C199) 

76468 

76682 

Resistor-Wire wound, 1.5 ohms, 1'3 watt 

Resistor-Wire wound, 200 ohms. 5 watts ( R221) 
77197 Transformer-Ist pix I.F. plate transformer complete 

with adjustable cores ( T105, C131, C132, R130) 

77691 Capacitor- Fixed, headed-lead type, . 33 mm1., = 10%, 500 75248 Capacitor-Fixed, mica, 220 mrnf., 1,000 volts ( C181) 77651 Resistor-Wire wound comprising 1 section of 600 ohms, 76435 Transformer-2nd pix I.F. grid transformer complete 

volts DC ( C33, "C35) 47617 Capacitor-Fixed, ceramic, non- insulated, 270 mmf., 16 watts, 1 section of 500 ohms, 6 watts. 1 section of with adjustable cores )1106. C134) 

77689 Capacitor-Fixed, headed-lead type, . 82 mmf., = 10% , 
500 volts DC (C37) 39638 

=10%, 500 volts DC, Temp. coet. -= -750 ( C115, C164) 
Capacitor-Fixed. mica, 270 mmf., 500 volts DC (C161) 

2,000 ohms, 5 watts, 1 section of 1,200 ohms, 1 watt, 
1 section of 10,000 ohms, 5 watts and I section of 
7.000 ohms, 5 watts (R228A, R228B, R228C, R228D, 

76433 

76436 

Transformer-3rd or 4th pix IT. transformer (T107, 1108) 
Transformer- 5th pix I.F. transformer ( 1109, C142, C143, 

77690 Capacitor-Fixed, headed-lead type, 1 mmf., -±-10%, 500 76579 Capacitor-Fixed, mica, 270 mmf., 1.000 volts DC (C192) 81228E, R228F) L102, 81146, CR101) 

volts DC (C40) 39640 Capacitor-Fixed, mica, 330 mmf., 500 volts DC (C159) 76642 Resistor-Wire wound, 6,750 ohms, 10 watts (R153) 76501 Transformer - Hi-voltage transformer (Part of 1115) 

71500 Capacitor-Fixed. headed-lead type. 1.5 mrrif.. -.1-10%, 500 
volts DC ( C39) 

39644 Capacitor-Fixed, mica, 470 romf., 500 volts DC (C108, 
C109) 

77668 Resistor-Wire wound, 4,000 oh 7 watts ( R121 for ms. 
KCS811 

76440 Transformer-Horizontal oscillator transformer complete 
with adjustable cores ( 1114) 

78047 Capacitor-Fixed, headed-lead type, 2.0 mint., -± 10%. 500 30,000 (C201) 
77669 Resistor-Wire wound. 10,000 ohms, 5 watts (R231 for 76997 Transformer -Output transformer ( 1103) 

volts DC (C42) 
76488 Capacitor-Ceramic, 500 mmf., volts KCS81) 

77649 Transformer-Power transformer, 117 volts , 60 cycle  

77210 Capacitor-Fixed, ceramic, non- insulated, 2 mmf. , =0.25 75166 Capacitor-Ceramic. stand-off. 1.500 mmf. (C144) Resistors-F1xed, composHlon: 
(  T113) 

mmf.. 500 volts DC, Temp. coeff. = 0 (C15) 73748 Capacitor-Fixed, ceramic, 1,500 mm1., + 100%. -0%. 500 503033 33 ohms. -±- 1 0 %. Va watt ( 81152) 
detector transformer complete with 

77667 Capacitor-Fixed, ceramic, insulated, comprising 1 sec- 
volts DC, High "K" disc (C209) 503047 47 ohms, = 10%, Va watt ( R107, R218) 

76439 Transformer-Ratio 
adjustable cores ( T102, C106, C107) 

tion of 2 mmf., and 1 section of 22 mmf., Temp. coon. 
= -750 (C12. C13) 

73473 Capacitor-Fixed. ceramic, 4,700 mmf., + 100%. -0%, 500 
volts DC, High "K" disc ( CI26, C128, C130, CI 36, C138, 

502056 

34763 

56 ohms, ±5%, Va watt ( 81134) 

68 ohms, ±5%. Va watt ( R138) 
76438 Transformer-Sound 1.F. transformer complete with ad-

(T101, C1 02, C103) 
77616 

77688 

74182 

Capacitor-Adjustable, mica, 4-40 mm!. (C16) 

Capacitor-Fixed, ceramic, non- insulated. 5 mmf.. -2=5 
mmf., 500 volts DC, Temp. coetf. = 0 ( C34, C36, C38. 
C411 

Capacitor--Fixed, ceramic, non- insulated , 6 mmf. , -±0.5 
mmf., 500 volts DC, Temp. coen. = 0 ( C5) 

76470 

73960 

CI41) 
Capacitor-Fixed, ceramic, dual 4,700 mm!., + 100%, 
-0%, 500 volts DC, High "K" disc (C122A. C122B, 
C127A, C127B for KCS81) (C133A, C133B, C1 37A, C137 B, 
C139A, C139B, C140A, C140B) 

Capacitor--Fixed, ceramic, 10,000 mm1., + 100%. -0%. 
500 volts DC, High "K" disc ( C145, C146) 

502082 

502110 

503110 
503118 

503122 

82 ohms, ±-5%. 1/2  watt ( F1101) 

100 ohms, ± 5%. Va watt ( R128) 

100 ohms, ±-10%. Va watt (R127 for Kesel) 
180 ohms, = 10%. Va watt ( 81142) 

220 ohms, = 10%. 1/2  watt ( R151) 

=.10%. 1 (R118, RI19) 

76437 

77650 

76494 

76482 

justable cores 

Transformer-Sound take-off transformer complete with 
adjustable cores ( T110, CI47) 

Transformer-Vertical oscillator transformer (1111) 

Transformer-Vertical output transformer (T112) 

Trap - 4.5 MC trap ( 1.105, C150) 

77621 Capacitor-Fixed, ceramic, crystal holder, 22 mmt.. 
-2,10%, Temp. coetf. ,-. - 750 ( C11) 

75877 Capacitor-Fixed, ceramic. dual 10,000 mmf., + 100%. 
-0%. 500 volts DC, High "K" disc (C101A. C101 B, 

513133 

503156 

503168 

330 ohms. watt 
560 ohms, = 10%, 1/2 watt ( 81198) 

680 ohms, = 10%, V2 watt ( R154)  

77585 
Washer-"C" washer for picture control extension shaft 

(2 req'd) 

71924 Capacitor-Fixed, ceramic, non- insulated, 56 mmt, 
-2:10%, 500 volts DC. Temp. coati. = - 750 ( C10) 74521 

C105A, C105B) 

Capacitor-Electrolytic, 5 mfd., 50 volts (CIII) 
503210 1,000 ohms, =-10%. Va watt ( R102. 81104. RI09, R120, 

R126, R131, 81133, R136, R161) YOKE 6 MAGNET ASSEMBLIES  
77625 Capacitor-Fixed, ceramic. 220 mm!., + 100%, -0%. 500 

volts DC, High "K" disc ( C18) 
28417 Capacitor-Electrolytic, 5 mfd., 450 volts ( C1 75) 502218 1,800 ohms, =5%, 1/2 watt ( R183) 76863 Connector --Anode connector complete with contact and 

77293 Capacitor-Fixed, ceramic. 470 mmf., + 100%, -0%, 500 76485 Capacitor-Electrolytic, comprising 2 sections of 35 mfd., 
10 450 and 1 section 

503222 2,200 ohms, _,..: 10%, 1/2  watt ( R140) eyelet 
deflection 

volts DC, -High "K" disc ( C43) 
450 volts, 1 section of mfd., volts 
of 10 mfd., 200 volts ( C120A, C120B, C120C, C1200) 

502233 3,300 ohms, 2:10%. V2 watt ( R201) 75542 Connector-6 contact male connector-part of 

(PI 02) 
77624 Capacitor-Fixed, ceramic, 680 mmf., + 100%, - 0%. 500 

volts DC, High "K" disc ( C4) 
76486 Capacitor- Electrolytic comprising 1 section of 35 mfd., 

450 volts, 1 section of 25 mid., 450 volts, 1 section of 

502239 

503239 

3,900 ohms, =5%, Va watt ( R150) 

3,900 ohms. -=-10%. Va watt ( 81211( 74956 

yoke 

Cushion-Rubber cushion for deflection yoke hood 

77084 Capacitor-Ceramic, feed-thru, 1,000 mmf. (C21. C23. C25) 20 mfd., 200 volts and 1 section of 100 mfd., 50 volts 503247 4,700 ohms, = 10%. Va watt ( R230) 76654 Hood-Deflection yoke hood-less rubber cushions 

77615 Capacitor-Ceramic, stand-oft, 1.000 mmf. ( C3, C19, C24, (C118A, C118B, C118C. C118D) 502256 5,600 ohms, =5%. Va watt ( R137) 76168 Magnet-Focus magnet 

C26) 77657 Capacitor- Electrolytic comprising 1 section of 70 mfd., 513256 5,600 ohms. = 10%, 1 watt ( R156) 
76141 Magnet-Ion trap magnet 

77252 Capacitor-Fixed, ceramic, 1,000 mmf., + 100 'Y , -0%, 500 450 volts. 2 sections of 10 mid.. 450 volts and 1 section 
C149D) 

14659 6,800 ohms, = 5%. 1/2  watt (R111, R112, R191) 71456 Screw--No. 8.32 x 7/ 16" wing screw for mounting deflec-
volts DC, High "K" disc ( C14, C20, C22, C27°) of 5 mfd., 450 volts ( C149A, C149B. C149C, 503268 6.800 ohms, -L-10%. V2 watt (RIM lion yoke  

73960 Capacitor-Fixed, ceramic, 10.000 mmf., + 100%, -0%, Capacitors- Fixed, tubular, oil impregnated: 513268 6,800 ohms. =-10%, 1 watt ( R147) 
76636 Stud-Adjusting stud complete with guard for focus 

77628 

500 volts DC, High "K" disc ( C17) 

Coil-IF trap ( L7) 

75643 

77727 

Paper, . 001 mid., 1,000 volts ( C194) 

Moulded paper, .0013 mid.. 600 volts (C195) 

503282 

513282 

8,200 ohms, -±-10%. Va watt ( 81145) 

8,200 ohms , -2:10% , 1 watt (R182) 76653 

magnet 

Yoke-Deflection yoke complete with male connector 

77634 Coil-IF neutralizing coil ( L12) 73595 Paper, . 0022 mkt.. 600 volts ( C110) 503310 10,000 ohms, -±-10%. Va watt ( R139, R164, 81200, R213, 
R229) 

(LI13, L114, L115, L116, C206, C207, R227, P102) 

77629 Coil--Oscillator cathode coil ( L9) 73803 Paper, .0022 mfd., 1,000 volts ( C177) 

77632 Coil-Oscillator heater coil ( L15) 73599 Paper, .0027 mid., 600 volts ( C116, C119, C156) 
513310 10,000 ohms, -±-10%, 1 watt ( RI57) 

-2:10%, (R115, R239) 
SPEAKER ASSEMBLIES 

77631 Coil-Oscillator heater coil ( 1.14) 73920 Moulded paper, . 0047 mfd., 600 volts (C112, C158, C166. 
503315 

523315 

15,000 ohms, Va watt 

15,000 ohms, = 10%, 2 watts (R143) 
971490-3W 971490-3R 

78224 Coil-Oscillator plate coil ( L11) C171) 
503318 18,000 ohms, = 10%, V2 watt (81144) RL 105E6 RMA 285 

77627 Coil-Peaking coil ( L6, R11) 73789 Moulded paper. . 0068 mid.. 400 volts (C213) 
503322 22,000 ohms, = 10%, Vy watt (81175) RMA 274 

77695 Coil- RF plate coil ( L8) 73808 Paper, . 0082 mfd.. 1,000 volts ( CI48. C162) 522322 22,000 ohms, = 10%, 2 watts ( 81223) (For Table Models)  

77614 Control-Oscillator voltage control ( R6) 73561 Paper. .01 mfd., 400 volts (C114, C117, C170, C202) 503327 27,000 ohms, = 10%, 1/2 watt ( R174, R178) 
9714'30-

77617 Control-UHF oscillator injection adjustment control 73594 Moulded paper, . 01 mid.. 600 volts ( C184, C185. CI93) 523327 27.000 ohms, = 10%, 2 watts ( R222) 75024 Cone-Cone and voice coil for speakers stamped 
3W 

77489 Rectifier-Germanium rectifier IN82 (CR1) 73562 Paper, . 022 mfd., 400 volts ( C113, C178, C179, C189) 503333 33,000 ohms, -2:10%, VI watt ( R106, B129, R132, 81135. 
81235) 77129 Cone-Cone and voice coil for speakers stamped 971490- 

Resistors-Fixed, composition: 73798 Paper, . 022 mkt., 600 volts ( CI82) 
381 

503047 

503110 

47 ohms. = 10% 1/2 watt ( R16) 

100 ohms, -±-10%, 1/2 watt ( R10, R1 7) 

73552 

73553 

Paper, . 033 mfd., 400 volts ( C163) 

Paper. .047 mid.. 400 volts ( C124 for KCS81) (C160, 

503339 

503347 

502356 

39,000 ohms, ±-10%. V2 watt ( R110. 81173. R212, 81215( 

47,000 ohms, = 10%. Va watt ( 81103) (R123 for KCS81 ) 

56,000 ohms, ±5%, Va watt ( R141) 

75022 
Speaker-8" P.M. speaker complete with cone and voice 

coil ( 3.2 ohms) 

503112 120 ohms, = 10%. Va watt ( 812. R9) C188. C190) 
503356 56,000 ohms, = 10%. Va watt ( R105. 81209) 

503210 1,000 ohms, = 10%, V2 watt ( 8113, R14) 73592 Paper. .047 mfd., 600 volts ( C197) 503368 68,000 ohms, -± 10%. Va watt (R208) SPEAKER ASSEMBLIES 

503310 10.000 ohms, = 10%, Va watt ( 8112) 73815 Paper, . 068 mfd., 1.000 volts ( C203. C205) 512368 68.000 ohms, -2:5%, 1 watt (R193) 92569-I2W 

503322 22,000 ohms, = 10%, Va watt ( R1) 73551 Paper, 0.1 mid.. 400 volts ( C183, d214( 513368 68,000 ohms, -±-10%. 1 watt ( R216) RL 111A1  

503410 100.000 ohms. = 10%, 1/2 watt ( R18, R19) 73557 Paper, 0.1 mid.. 600 volts ( C173. C204) 8064 82,000 ohms, -±-5%. V2 watt ( 81167) 

503412 120,000 ohms, =-10%. Va watt ( R5) 73794 Paper, 0.22 mid., 400 volts ( C129. C1 53. C1 55, C157, 513382 82,000 ohms, = 10%. 1 watt ( R214) 
RMA 274 

503427 270.000 ohms, = 10%. Va watt ( 814) 
C208. C210) 503410 100,000 ohms, -2:10%, 1/2 watt ( R166, 81203. 81238. R240) (For Console Models) 

503447 470,000 ohms, = 10%, Va watt ( R8) 
74957 Paper, 0.22 mfd., 600 volts ( C176) 503412 120,000 ohms, ±-10%, Va watt (R124) 75682 Cone-Cone and voice coil 

503582 8.2 megohm, -± 10%, Va watt ( A3, R7) 
73787 Paper, 0.47 mfd., 200 volts ( C191, C196) 503415 150.000 ohms, -±-10%, 1/2 watt ( R159, R195, R202, R204) 

76093 Speaker-- 12" P.M. speaker complete with cone and voice 

77609 Transformer--Mixer I.F. transformer complete with ad- 
77676 Choke-Filter choke ( 1.117) 503418 180,000 ohms, -±-10%, Va watt ( 812071 coil ( 3.2 ohms) 

justable cores ( T1) 76143 Clip-Mounting clip for stand-off capacitor 502422 220,000 ohms, -±-5%. V2 watt ( R179) NOTE: If stamping on speaker in instruments does not  

77610 Transformer - Primary I.F. link transformer complete with 
adjustable cores ( T2. RI5) 

73477 

76672 

Coil-Choke coil ( L101) 

Coil-Filament winding only for hi-voltage transformer 

503422 

502427 

220,000 ohms, = 10%, 1/2 watt ( 81233) 

270,000 ohms , -±-5% , Va w att (R163, R165) 

agree with above speaker number, order replace m ent 
parts by referring to Model number of instrument, number 

77626 Trap- 1.F. trap ( LI, CI, L2. C2) (Part of 1115) 503427 270,000 ohms, -±-10%, 1/2  watt ( R171. R226) stamped on speaker and full description of part required. 

CJohn F. Rider 



Models 27-D-331, 27-D-331U 
Mahogany, Oak 

GENERAL DESCRIPTION 

Models 27-D-331 and 27-D-331U are Deluxe "27 Inch- tele-
vision receivers. Model 27-D-331 features full 12 channel 
VHF coverage. 
Model 27-D-331U features full 12 channel VHF coverage 

plus any 4 UHF channels desired. These receivers have an 
auxiliary audio input jack to permit the use of an external 
record playing attachment. Both models incorporate two 8" 
PM speakers. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 420 square inches on a 27MP4 Kinescope 

TELEVISION R-F FREQUENCY RANGE 
Model 27-D-331 

All 12 VHF channels 54 mc. to 88 mc., 174 mc. to 216 mc. 
Model 27-D-331U 

Any of 70 UHF channels 470 mc. to 890 mc. 

Any of 12 VHF channels.54 mc. to 88 mc., 174 mc. to 216 mc. 
(Any desired combination of 16 UHF and/or VHF chan-

nels may be used.) 

INTERMEDIATE FREQUENCIES 

Picture I-F Carrier Frequency 45.75 mc. 

Sound I-F Carrier Frequency  41.25 mc. 

POWER RATING  325 watts 

AUDIO POWER OUTPUT RATING  4 watts max. 

VIDEO RESPONSE  to 4 mc. 

SWEEP DEFLECTION  Magnetic 

FOCUS   Magnetic 

ANTENNA INPUT IMPEDANCE 

Model 27-D-331 

Choice: 300 ohms balanced or 72 ohms unbalanced. 
Model 27-D-33IU 

UHF—Choice: 300 ohms balanced or 72 ohms unbalanced. 

VHF-300 ohms balanced. 

CHASSIS DESIGNATIONS 

KCS77A   In model 27-D-331 

KCS77B  In model 27-D-331U 

LOUDSPEAKERS (971490-4W) 8 Inch PM Dynamic 

VOICE COIL IMPEDANCE  3.2 ohms 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK22A ( Model 27-D-331) 

( 1 ) RCA 6BQ7A R-F Amplifier 
( 2 ) RCA 6X8 R-F Oscillator and Mixer 

Tuner KRK12 (Model 27-D-331U) 

( 1 ) RCA 6BQ7A  R-F Amplifier ( VHF only) 
( 2 ) RCA 6AF4  R-F Oscillator 
( 3 ) RCA 6BQ7A I-F Amplifier 

 Voltage Control ( 4 ) RCA 6S4 
A 1N82 crystal is used as a mixer. 

Models 27-D-331 & 27-D-331U 

( 1 ) RCA 6AU6 1st Picture 1-F Amplifier 
( 2 ) RCA 6CB6 2nd Picture I-F Amplifier 
( 3 ) RCA 6CB6 3rd Picture I-F Amplifier 
( 4 ) RCA 6CB6 4th Picture I-F Amplifier 
( 5 ) RCA 6CL6 Video Amplifier 
( 6 ) RCA 6CL6 Peaking Amplifier 
( 7 ) RCA 6AL5  Agitation Compressor 
( 8 ) RCA 6AU6 1st Sound I-F Amplifier 
( 9 ) RCA 6AU6 2nd Sound I-F Amplifier 
(10) RCA 6AL5  Ratio Detector 
(11) 6AV6 1st Audio Amplifier 
(12) 6AQ5   Audio Output 
(13) 12AU7 Vert. Sync Separator nad AGC 
(14) 12AU7 Horiz. Sync Separator and Sync Amplifier 
(15) 6SN7GT Vert. Sync Amplifier 

and Vert. Sweep Osc. and Dischg. 
(16) 6AQ5 Vertical Sweep Output 
(17) 6SN7GT Horizontal Sweep Oscillator and Control 
(18) 6BQ6GT ( 2 tubes)  Horizontal Sweep Output 
(19) 6W4GT (2 tubes) Dampers 
(20) 1B3GT/8016  High Voltage Rectifier 
(21) 5U4G ( 2 tubes)   Rectifiers 
(22) 27MP4  Kinescope 

RCA 
RCA 
RCA 
RCA 
RCA 

RCA 
RCA 
RCA 
RCA 
RCA 
RCA 
RCA 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

(Continued) 

SCANNING Interlaced, 525 line 

HORIZONTAL SCANNING 
FREQUENCY  15,750 cps 

VERTICAL SCANNING FREQUENCY  60 cps 

FRAME FREQUENCY 
(Picture Repetition Rate) 30 cps 

OPERATING CONTROLS (front panel) 

Channel Selector 
Fine Tuning 

Brightness 
Sound Volume and 
On-Off Switch 

 Dual C9ntrol Knobs 

 Dual Control Knobs 

Picture Horizontal Hold Dual Control ( Knurled) 
Picture Vertical Hold 

Contrast-Peaking  Single Control Knob 

Tone Switch  Single Control Knob 

Sharpness Switch  Single Control Knob 

KRK 22A 
TUNER 
UNI T 

NON-OPERATING CONTROLS 
Horizontal Centering  top chassis adjustment 
Vertical Centering  top chassis adjustment 
AGC  rear chassis adjustment 
Height  front panel screwdriver adjustment 
Vertical 

Linearity .. . front panel screwdriver adjustment 
Horizontal 
Locking ..  rear chassis screwdriver adjustment 

Horizontal 
Drive  rear chassis screwdriver 

Horizontal Linearity  rear chassis 
Horizontal Oscillator 
Frequency  rear chassis adjustment 

Horizontal Oscillator 
Waveform  bottom chassis adjustment 

Width  rear chassis adjustment 
Width Link  H V compartment adjustment 
Focus  top chassis adjustment 
Ion Trap Magnet  top chassis adjustment 
Focus Magnet  top chassis adjustment 
Deflection Coil  top chassis adjustment 
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Figure 3—Rear Chassis Adjustments 
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MODELS 27-D-331, Ch. KCS77A, 27-D-331U, Ch. KCS77B 

CHASSIS TOP VIEW 
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ALIGNMENT 

TEST EQUIPMENT.-To properly service the television 
chassis of these receivers, it is recommended that the follow-
ing test equipment be available: 
VHF Sweep Generator meeting the following require-

ments: 
(a) Frequency Ranges 

35 to 90 mc., 1 me. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(c) Output constant on all ranges. 
(d) "Flat" output on all attenuator positions. 
VHF Signal Generator to provide the following frequencies 

with crystal accuracy: 
(a) Intermediate frequencies 

4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

2  55.25  59.75 101 
3  61.25  65.75  107 
4  67.25  71.75  113 
5  77.25  81.75  123 
6  83.25  87.75  129 
7 175.25  179.75 221 
8  181.25  185.75 227 
9  187.25  191.75 233 
10  193.25  197.75 239 
11   199.25 203.75 245 
12 205.25 209.75 251 
13 211.25 215.75 257 

(c) Output of these ranges should be adjustable and at least 
.1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 
UHF Sweep Generator with a frequency range of 470 mc. 

to 890 mc. RCA Types 40A or 41A or their equivalent. 
UHF Signal Generator to provide the following frequencies 

with crystal accuracy if RCA Type 41A is used. 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

14 471.25 475.75 517 
15 477.25 481.75 523 
16 483.25 487.75 529 
17 489.25 493.75 535 
18 495.25 499.75 541 
19 501.25 505.75 547 
20 507.25 511.75 553 
21 513.25 517.75 559 
22 519.25 523.75 565 
23 525.25 529.75 • 571 
24 531.25 535.75 577 
25 537.25 541.75 583 
26 543.25 547.75 589 
27 549.25 553.75 595 
28 555.25 559.75 601 
29 561.25 565.75 607 
30 567.25 571.75 613 
31  573.25 577.75 619 
32 579.25 583.75 625 
33 585.25 589.75 631 
34 591.25 595.75 637 
35 597.25 601.75 643 
36 603.25 607.75 649 
37 609.25 613.75 655 
38 615.25 619.75 661 
39 621.25 625.75  667 
40 627.25 631.75 673 
41 633.25 637.75 679 
42 639.25 643.75 685 
43 645.25 649.75 691 
44 651.25 655.75 697 
45 657.25 661.75 703 
46 663.25 667.75 709 
47 669.25 673.75 715 
48 675.25 679.75 721 
49 681.25 685.75 727 
50 687.25  691.75 733 
51 693.25 697.75 739 

PROCEDURE 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

52 699.25 703.75 745 
53 705.25 709.75 751 
54 711.25 715.75 757 
55 717.25 721.75 763 
56 723.25 727.75 769 
57 729.25 733.75 775 
58 735.25 739.75 781 
59 741.25 745.75 787 
60 747.25 751.75 793 
61  753.25 757.75  799 
62 759.25 763.75 805 
63 765.25 769.75 811 
64 771.25 775.75 817 
65 777.25 781.75 823 
66 783.25 787.75 829 
67 789.25 793.75 835 
68 795.25 799.75 841 
69 801.25 805.75 847 
70 807.25 811.75 853 
71  813.25 817.75 859 
72 819.25 823.75 865 
73 825.25 829.75 871 
74 . 831.25 835.75 877 
75 837.25 841.75 883 
76 843.25 847.75 889 
77 849.25 853.75 895 
78 855.25 859.75 901 
79 861.25  865.75 907 
80 867.25 871.75 913 
81 873.25 877.75 919 
82 879.25 883.75 925 
83 . 885.25 889.75 931 

Cathode Ray Oscilloscope.-An oscilloscope with a sen-
sitivity of 1 millivolt per inch is required. A suitable pre-ampli-
fier may be employed with oscilloscopes of lesser sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC scale 
is required. RCA Senior "VoltOhmyst" or equivalent. 
DC Milliammeter.-A milliammeter with a range of 0-50 

milliamperes full scale. 
Adapter Socket.-An adapter socket is required to meter 

the cathode current of the 6S4 voltage control tube of the 
KRK12 Tuner. Wiring of adapter is shown in figure 14. 

KRK22A ANTENNA MATCHING UNIT ALIGNMENT.-The 
antenna matching unit is accurately aligned at the factory. 
Adjustment of this unit should not be attempted in the cus-
tomer's home since even slight misalignment may cause 
serious attenuation of the signal especially on channel 2. The 
tuner unit is aligned with a particular antenna matching 
transformer in place. If for any reason, a new antenna match-
ing transformer is installed, the tuner unit should be re-
aligned. 
The F-M Trap which is mounted in the antenna matching 

unit may be adjusted without adversely affecting the align-
ment of the unit. 
To align the antenna matching unit disconnect the lead 

from the F-M trap L53 to the channel selector switch S4. 
With a short jumper, connect the output of the matching 

unit through a 1000 mmf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 
Replace the cover on the matching unit while making all 

adjustments. 
Remove the first pix i-f amplifier tube V106. 
Connect the positive terminal of a bias box to the chassis 

and the potentiometer arm to the junction of R133 and C133B. 
Set the potentiometer to produce approximately -5.0 volts 
of bias at the junction of R133 and C133B. 
Connect an oscilloscope to pin 9 of V110 and set the oscil-

loscope gain to maximum. 
Connect a VHF signal generator to the antenna input ter-

minals. Modulate the signal generator 30% with an audio 
signal. 
Tune the signal generator to 45.75 mc. and adjust the gen-

erator output to give an indication on the oscilloscope. Adjust 
L54 in the antenna matching unit for minimum audio indica-
tion on the oscilloscope. 
Tune the signal generator to 41.25 mc. and adjust L57 fol 

minimum audio indication on the oscilloscope. 
Remove the jumper from the output of the matching unit. 

ALIGNMENT PROCEDURE 

Connect a 300 ohm 1/2 watt composition resistor from L53 
to ground, keeping the leads as short as possible. 
Connect an oscilloscope low capacity crystal probe from 

L53 to ground. The sensitivity of the oscilloscope should 
be approximately 0.03 volts per inch. Set the oscilloscope 
gain to maximum. 
Connect the VHF sweep generator to the matching unit 

antenna input terminals. In order to prevent coupling reac-
tance from the sweep generator into the matching unit, ii is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 15 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad 
to match the output impedance of the particular sweep 
employed. 
Connect the signal generator loosely to the matching unit 

antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be ac-
complished by retuning channel number 1 to cover this 
range. With WR59B sweep generators this may be accom-
plished by retuning channel numbei 2 to cover the range. 
In making these adjustments on the generator, be sure not 
to turn the core too far clockwise so that it becomes lost be-
yond the core retaining spring. 
Adjust L55 and L56 to obtain the response shown in figure 

16. L55 is most effective in locating the position of the shoulder 
of the curve at 52 mc. and L56 should be adjusted to give 
maximum amplitude at 53 mc. and c,h , e consistent with the 
specified shape of the response curve. The adjustments in 
the matching unit interact to some extent. Repeat the above 
procedure until no further adjustments are necessary. 

Remove the 300 ohm resistor and crystal probe connections. 
Restore the connection between L53 and S4. Replace V106. 

PICTURE I-F TRAP ADJUSTMENT.-Connect the i-f signal 
generator across the link circuit on terminals A and B of T104. 

Connect the "VoltOhmyst" to the junction of R133 and 
C133B. 
Obtain two 7.5 volt batteries capable of withstanding ap-

preciable current drain and connect the ends of a 1,000 ohm 
potentiometer across each. Connect the positive terminal of 
one battery to chassis and the potentiometer arm to the junc-
tion of R133 and C133B. The second bias supply will be used 
later. 

Set the bias to produce approximately -1.0 volt of bias at 
the junction of R133 and C133B. 

Connect the "VoltOhmyst" to pin 9 of V110, the 6CL6 video 
amplifier. 

Set the signal generator to each of the following frequen-
cies and adjust the corresponding circuit for minimum d-c 
output at pin 9 of V110. Use sufficient signal input to produce 
1.0 volt of d-c on the meter when the final adjustment is made. 

39.25 mc T104 top core 
41.25 mc.  TIO5 bottom core 
47.25 mc. T106 bottom core 

PICTURE I-F TRANSFORMER AD1USTMENTS. 

Model 27-D-331 

Set the signal generator to each of the following frequencies 
and peak the specified adjustment for maximum indication on 
the "VoltOhmyst." During alignment, reduce the input signal 
if necessary in order to produce 1.0 volt of d-c at pin 9 of V110 
with -1.0 volt of i-f bias at the junction of R133 and C133B. 

43.7 mc.  
45.5 mc. 
41.8 mc   

T109 
 T108 

T107 

To align T105 and T106, connect the sweep generator to the 
first picture i-f grid, pin 1 of V106 through a 1,000 mmf. ce-
ramic capacitor. Shunt R137, R141 and terminals "A" and 
"F" of T109 with 330 ohm composition resistors. Set the i-f 
bias to -1.0 volt at the junction of R133 and C133B. 

Connect the oscilloscope to pin 9 of V110. 

Adjust T105 and T106 top cores for maximum gain and 
curve shape as shown in figure 20. For final adjustment set 
the output of the sweep generator to produce 0.5 volt peak-
to-peak at the oscilloscope terminals. 

To align Tl and T104, connect the sweep generator to the 
mixer grid test point TP2. Use the shortest leads possible, 
with not more than one inch of unshielded lead at the end of 
the sweep cable. 

Adjust C121 until 41.25 mc. is at 85% response with respect 
to the low frequency shoulder at approximately 41.9 mc. as 
shown in figure 21. 

Disconnect the diode probe, the 180 ohm and three 330 ohm 
resistors. 

Model 27-D-33IU 

Set the signal generator to each of the following frequen-
cies and peak the specified adjustment for maximum indica-
tion on the "VoltOhmyst." During alignment', reduce the input 
signal if necessary in order to produce 1.0 volt of d-c at pin 9 
of V110 with -1.0 volt of i-f bias at the junction of R133 and 
C133B. 

43.7 mc.  
45.5 mc. 
41.8 mc   

T109 
 T108 

T107 

To align T105 and T106, connect the sweep generator to 
the first picture i-f grid, pin 1 of V106 through a 1,000 mmf. 
ceramic capacitor. Shunt R137, R141 and terminals "A" and 
"F" of T109 with 330 ohm composition resistors. Set the i-f 
bias to - 1.0 .volt at the junction of R133 and C133B. 

Connect the oscilloscope to pin 9 of V110, the 6CL6 video 
amplifier. 

Adjust T105 and T106 top cores for maximum gain and 
curve shape as shown in figure 20. For final adjustment set 
the output of the VHF sweep generator to produce 0.5 volt 
peak-to-peak at the oscilloscope terminals. 

To align the crystal mixer and T2 and T104, connect the 
VHF sweep generator to the front terminal of the 1N82 crystal 
holder in series with a 1,500 mmf, ceramic capacitor. Use the 
shortest leads possible, grounding the sweep generator to the 
tuner case. 

Set the channel selector to channel 5. 

Connect a 180 ohm composition resistor between terminal 
"B" of T105 and the junction of R131 and C133A. 

Connect the oscilloscope diode probe to terminal "B" of 
T105 and ground. Couple the signal generator loosely to the 
diode probe in order to obtain markers. 

The shunt trimmer C121 across terminals A and B of T104 is 
variable and is provided as a bandwidth adjustment. Preset 
the shunt trimmer to minimum capacity. Adjust T2 ( top) and 
T104 ( bottom) for maximum gain at 43.5 mc. and with 45.75 
inc. at 70% of maximum response. 

Adjust the shunt trimmer C121 until 41.25 mc. is at 85% 
response with respect to the low frequency shoulder at ap-
proximately 41.9 mc. as shown in figure 12. Adjust Tl for 
maximum gain. Readjust T2 and T104 if necessary to obtain 
proper wave shape, see figure 12. 

Disconnect the diode probe, the 180 ohm and the three 330 
ohm resistors. 

SWEEP ALIGNMENT OF PICTURE I.F.-

Connect the oscilloscope to pin 9 of V110. 

Adjust the bias potentiometer to obtain -6.0 volts of bias 
as measured by a "VoltOhmyst" at the junction of R133 and 
C133B. 

Leave the sweep generator connected to the mixer grid test 
point TP2 on KRK22A Tuner or to the front terminal of the 
1N82 crystal holder on KRK12 Tuner. Use the shortest leads 
possible with not more than one inch of unshielded lead at the 
end of the sweep cable. If these precautions are not observed, 
the receiver may be unstable and the response curves ob-
tained may be unreliable. 

Adjust the output of the sweep generator to obtain 3.0 volts 
peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

John F. Rider 
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MODELS 27-D-331, Ch. KCS77A, 27-D-331U, Ch. KCS77B 

ALIGNMENT PROCEDURE ALIGNMENT PROCEDURE 

Retouch T108 and T109 to obtain the response shown in 
figure 2. Do not adjust T107 unless absolutely necessary. If 
T107 is adjusted too low in frequency it will raise the level of 
the 41.25 mc. sound i-f carrier and may create interference 
in the picture. It will also cause poor adjacent channel pic-
ture rejection. If T107 is tuned too high in frequency, the level 
of the 41.25 mc. sound i-f carrier will be too low and may 
produce noisy sound in weak signal areas. 

Remove the oscilloscope, sweep and signal generator con-
nections. 

Remove the bias box employed to provide bias for 
alignment. 

BRIC22A TUNER ALIGNMENT. 

Model 27-D-331 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C2 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. 
Turn Ti slug all the way out. Do not change any of the ad-
justments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of T104 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 42.0 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short cir-
cuit the AGC terminal of the tuner, at the terminal board, to 
ground. 

Connect the oscilloscope to the test point TP1 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the out-
put of the antenna matching unit at the junction of L53 and 
C24 at the bottom of the FM trap L53. 

Tune the signal generator to 42.0 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C19 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to 
one specific frequency in the i-f band pass. However, in'such 
cases, care should be taken not to tune C19 into channel 2, 
thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C5 to read -3.0 volts at the test point TP1, as read 
on the "VoltOhmyst". The limits for oscillator injection volt-
age are 2 volts minimum and not exceeding a maximum of 
5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adjust C3 for proper oscillator frequency, 227 mc. This may 
be done in several ways. The easiest way and the way which 
will be recommended in this procedure will be to use the 
signal generator as a heterodyne frequency meter and beat 
the oscillator against the signal generator. To do this, tune 
the signal generator to 227 mc. with crystal accuracy. Insert 
one end of a piece of insulated wire into the tuner unit 
through the hole provided for the adjustment of C10. Be care-
ful that the wire does not touch any of the tuned circuits as it 
may cause the frequency of the tuner oscillator to shift. Con-
nect the other end of the wire to the " r-f in" terminal of the 
signal generator. Adjust C3 to obtain an audible beat with 
the signal generator. 

Turn C2 clockwise until the beat note just begins to change, 
then turn one full turn in the same clockwise direction. 

Return the fine tuning control to the mechanical center of 
its range. 

NOTE.—If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C3, 
switch to channel 13 and adjust L42 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L11 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 
8, adjusting the appropriate oscillator trimmer to obtain the 

proper frequency on each channel. Then again on channel 
8, adjust C3 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L42 and back to 
channel 8 and adjust C3. 

Set the Ti core for maximum inductance ( core turned 
counterclockwise). 

Connect the sweep generator through a suitable attenu-
ator, as shown in figure 15, to the input terminals of the an-
tenna matching unit. 

Connect the signal generator loosely to the antenna ter-
minals. 

Set the sweep generator to cover channel 8. 
Set the oscilloscope to maximum gain and use the mini-

mum input signal which will produce a usable pattern on 
the oscilloscope. Excessive input can change oscillator in-
jection during alignment and produce consequent misalign-
ment even though the response as seen on the oscilloscope 
may look normal. 

Insert markers of channel 8 picture carrier and sound car-
rier, 181.25 mc. and 185.75 mc. 

Adjust C7, C10, C15 and C20 for approximately correct 
curve shape, frequency, and band width as shown in 
figure 17. 

The correct adjustment of C20 is indicated by maximum 
amplitude of the curve midway between the markers. C15 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C7 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably ( as-
suming that C20 has been properly adjusted). C10 is the 
coupling adjustment and hence primarily affects the response 
band width. 

Connect the "VoltOhmyst" to test point TP1. Adjust C5 to 
read -3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C2, 
C7, C10 and C15 for proper response. Adjust C20 for maxi-
mum gain at midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the Channel 13 oscillator fre-
quency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L42 to obtain an audible beat. Slightly overshoot 
the adjustment of L42 by turning the slug an additional turn 
in the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C2 to again obtain 
the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and 
picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L43 and L45 for proper response as shown in fig-
ure 17. 

Turn off the sweep and signal generators. 

Connect the " VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within 
range. 

If it was necessary to readjust CS, turn the 'sweep and 
signal generators back on and recheck the channel 13 
response. Readjust L43 and L45 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C2 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C7, C10, C15 and C20 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C7 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver tc 
channel 6. 

Adjust the signal generator to the channel 6 oscillator fre-
quency 129 mc 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L5 for an audible beat. Adjust L44, L46 and L41 for 
proper curve shape as shown in figure 17. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C5 if necessary. 

If C5 required adjustment, switch the receiver and the sig-
nal generator to channel 8. Readjust C7 for correct curve 
shape and recheck C2 and C3 for proper oscillator frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
17 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L44, L46 and L41 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to figure 17 for proper wave shape. Check 
the injection voltage at each channel to be within limits. If 
necessary readjust C15, C7, or CIO to obtain the proper 
response. 

With the receiver and signal generator on channel 13 ad-
just L42 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by 
switching the receiver and the frequency standard to each 
channel and adjusting the appropriate oscillator slug to ob-
tain the audible beat. It should be possible to adjust the 
oscillator to obtain the audible beat on each channel. Re-
check the oscillator injection voltage on each channel to 
verify that the voltage is within the specified limits. 

ICRIC12 TUNER ALIGNMENT 

Model 27-D-33IU 

TUNER VHF ALIGNMENT.—Remove the 6S4 voltage con-
trol tube from its socket and insert the adapter. Insert the 6S4 
in the adapter. 

Connect the 0-50 milliampere meter to the adapter socket 
leads and turn the adapter switch on. 

Remove the tuner cover shield. 

Rotate the channel selector to a point midway between 
channels, disengaging the insert contacts, and observe the 
non-oscillating plate current. Some tubes may oscillate even 
with the tuned circuits disengaged. To be sure the oscillator 
is in a non-oscillatory state, short circuit the spring contacts 
12 and 13, the two contacts nearest the tuner front. 

(NOTE: The contacts are at zero d-c potential.) Should the 
plate current rise, keep the contacts shorted while adjusting 
the oscillator plate current. Adjust R6, oscillator voltage con-
trol, for a 28 milliampere reading on the meter. 

Replace the tuner cover shield. 

Connect the VHF sweep generator to the antenna terminals. 

Connect the VHF signal generator loosely to the antenna 
terminals. 

Connect the oscilloscope, through the preamplifier if 
needed with oscilloscope used, to test point TP1. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Turn off the adapter switch, removing plate voltage from 
the oscillator. This is required because of RF-IF interaction 
when a crystal is used as a mixer. 

Set the channel selector and the sweep generator to chan-
nel 2. 

Insert markers of channel 2 picture carrier and sound car-
rier, 55.25 mc. and 59.75 mc. 

Adjust antenna T6, r-f amplifier plate L29 and mixer L30 
adjustments for a symmetrical curve with maximum gain at 
the center of the pass band. The curves will have a deep 
valley because of no crystal loading and nonlinear detector 
characteristics. The limits for the 100% response points are 
shown in figure 10. The proper curve shape is shown in fig-
ure 10 ( b). If the bandwidth is out of tolerance, it can usually 
be corrected by redressing the coupling capacitor of the 

double tuned circuit, C40 on insert A. Maximum bandwidth 
occurs when the capacitor is centered in the insert chamber. 

Repeat the above steps for all VHF channels adjusting the 
appropriate antenna, r-f amplifier plate and mixer slugs for 
a symmetrical curve with maximum gain at the center of the 
pass band. 

Turn off the sweep generator. 

Remove the oscilloscope and preamplifier if used, from test 
point TP1. 

Turn the AGC control fully clockwise and remove the clip 
lead grounding the AGC bias on the tuner terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias poten-
tiometer to produce -3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Connect the potentiometer arm of the second bias supply to 
the junction R133 and C133B, and ground the positive battery 
terminal. Adjust the bias potentiometer to produce -5 volts 
of i-f bias as indicated on the " VoltOhmyst" at the junction 
point. 

Connect the oscilloscope to pin 9 of V110. Use 3 to 5 volts 
peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to the 
oscillator. 

Turn the channel selector to channel 13. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator slug L22 to proper frequency, 257 mc. 
This may be done in several ways. The easiest way and the 
way which will be recommended in this procedure will be to 
use the signal generator as a heterodyne frequency meter 
and beat the oscillator against the signal generator. To do 
this, tune the signal generator to 257 mc. with crystal accu-
racy. Insert one end of a piece of insulated wire into the 
tuner through either of the two holes next to the oscillator 
tube on the right front top corner of the tuner. Be careful 
that the wire does not touch any of the tuned circuits as it 
may cause the frequency of the oscillator to shift. Connect 
the other end of the wire to the "rlf in" terminal of the signal 
generator. Adjust L22 oscillator slug to obtain an audio beat 
with the signal generator. 

Turn on the sweep generator and set to channel 13. Adjust 
Ti for maximum gain on the oscilloscope. Adjust mixer tank 
circuit L21 for maximum gain and flat-topped curve. Recheck 
Tl for maximum gain at center of band with the proper re-
sponse. Maximum gain and flat-topped response should be 
obtained simultaneously. 

Adjust the oscillator to frequency on all VHF channels by 
switching the receiver and signal generator to each VHF 
channel and adjusting the appropriate oscillator slug to ob-
tain a beat with the signal generator. Adjust the appropriate 
mixer slug where necessary to obtain maximum gain and 
proper curve shape as explained above. 

Adjust the tunable I-F Trap C16-L7. To do this connect the 
signal generator to the fixed I-F Trap C2-L2 at the end op-
posite the antenna terminal plug. Set the signal generator 
to 43.5 mc. and adjust the output of the signal generator to 
obtain sufficient indication on the oscilloscope. Tune the I-F 
Trap C16-L7 for minimum marker indication on the oscillo-
scope. 

Remove the signal generator and the oscilloscope. 

TUNER UHF ALIGNMENT.—To align the UHF inserts: 

Turn off the adapter switch, removing plate voltage from 
the oscillator. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Connect the oscilloscope, through the preamplifier if needed 
with oscilloscope used, to test point TP1. 

Connect the UHF sweep generator to the antenna ter-
minals. Use a 10 DB attenuator pad to assure proper align-
ment. 

Connect the UHF signal generator loosely to the antenna 
terminals. 

Set the channel selector to the desired position and the 
sweep generator to sweep the frequency of the insert being 
used. 
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ALIGNMENT PROCEDURE 

Insert markers of the picture carrier and sound carrier for 
desired channel. 

Adjust the UHF antenna, link coupling and mixer adjust-
ments for a symmetrical curve, with maximum gain, centered 
about the pass band. 

The responses are shown in figure 11. The curve shape 
will usually vary from figure 11 ( a) to figure 11 ( c) going 
higher in frequency, however any of these responses are 
acceptable. 

Repeat the above steps for all UHF inserts used adjusting 
the appropriate antenna, link coupling and mixer slugs for a 
symmetrical curve, with maximum gain, centered about the 
pass band. 

Remove the oscilloscope and preamplifier if used, from test 
point TP1. 

Remove the clip lead grounding the AGC bias on the tuner 
terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal. 

Connect the potentiometer arm of the second bias supply 
to the junction of R133 and C133B, and ground the positive 
battery terminal. Adjust the bias potentiometer to produce 
-5 volts of i-f bias as indicated on the "VoltOhmyst" at the 
junction point. 

Connect the oscilloscope to pin 9 of V110. Use 3 to 5 volts 
peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to the 
oscillator. 

Turn the channel selector to the lowest UHF channel to be 
used, and set the fine tuning control to the center of its range. 

Adjust the oscillator core to proper frequency. To do this, 
connect the VHF signal generator to test point TP1 with the 
shortest leads possible. Insert a 45.75 mc. marker from the 
VHF generator. 

Set the UHF sweep generator to sweep the desired channel, 
and observe the output of the oscilloscope. If the sweep gen-
erator is not sweeping the correct frequency range, it may be 
necessary to readjust the sweep in order to place the 45.75 
marker on the response curve as in figure 13. 

Set the UHF marker gen. to the picture carrier of the 
channel insert being adjusted and connect to test point TP1. 

Adjust the oscillator core until the markers for 45.75 mc. 
and the picture carrier coincide on the sweep pattern on the 
oscilloscope. 

Adjust the mixer core for maximum gain with proper wave 
shape. 

Connect the "VoltOhmyst" to test point TP1, using 1.5 volt 
DC scale. 

Set oscillator injection adjustment to read . 1 volts on the 
"VoltOhmyst." 

Repeat the above steps for all UHF inserts adjusting the 
oscillator injection control only if the reading on the "Volt-
Ohmyst" exceeds .3 volts. Adjust as necessary to read .3 
volts or less at TP1. 

RATIO DETECTOR ALIGNMENT.-In order to obtain good 
ratio detector alignment an AM modulated signal generator 
that is exceptionally free from FM modulation must be em-
ployed. Set the signal generator at 4.5 mc. and connect it to 
the second sound i-f grid, pin 1 of V102. Set the generator 
for 30% 400 cycle modulation. 

As an alternate source of signal, the RCA WR39B or, 
WR39C calibrator may be employed. If used, connect it to 
the grid of the 4th pix i-f amplifier, pin 1, V109. Set the fre-
quency of the calibrator to 45.75 ( pix carrier) and modulate 
with 4.5 mc. crystal. Also turn on the internal AM audio 
modulation. The 4.5 mc. signal will be picked off at T110A 
and amplified through the sound i-f amplifier. 

I.M.M...•ffle  

Connect the "VoltOhmyst" to the junction of R111 and C111. 

Connect the oscilloscope across the speaker voice coil and 
turn the volume control for maximum output. 

Tune the ratio detector primary T102 top core for maximum 
DC output on the "VoltOhmyst." Adjust the signal level from 
the signal generator for minus 10 volts on the "VoltOhmyst" 
when finally peaked. This is approximately the operating 
level of the ratio detector for average signals. 

Connect the "VoltOhmyst" to the junction of R110 and 
C110. 

Adjust the T102 bottom core for zero d-c on the meter. Then, 
turn the core to the nearest minimum AM output on the 
oscilloscope. 

Repeat adjustments of T102 top for maximum DC and T102 
bottom for minimum output on the oscilloscope making final 
adjustment with the 4.5 mc. input level adjusted to produce 
10 volts d-c on the "VoltOhmyst" at the junction of R111 
and C111. 

Connect the "VoltOhmyst" to the junction of R110 and C110 
and note the amount of d-c present. If this voltage exceeds 
-±1.5 volts, adjust R108 by turning it in until zero d-c is ob-
tained. Readjust the TIO2 bottom core for minimum output on 
the oscilloscope. Repeat adjustments of f108 and T102 bottom 
core until the voltage at R110 and C110 is less than -± 1.5 volts 
when T102 bottom core is set for minimum output on the 
oscilloscope. 

Connect the "VoltOhmyst" to the junction of R111 and C111 
and repeak T102 top core for maximum d-c on the meter and 
again reset the generator so as to have -10 volts on the 
meter. 

Repeat the adjustments in the above two paragraphs until 
the voltage at R110 and C110 is less than -±- 1.5 volts when the 
T102 top core is set for maximum d-c at the junction of R111 
and C111 and the T102 bottom core is set for minimum indica-
tion on the oscilloscope. 

SOUND I-F ALIGNMENT.-Connect the sweep generator 
to the first sound i-f amplifier grid, pin 1 of V101. Adjust the 
generator for a sweep width of 1 mc. at a center frequency of 
4.5 mc. 

Insert a 4.5 mc. marker signal from the signal generator into 
the first sound i-f grid. With the WR39B or WR39C calibrators 
the 4.5 mc. crystal signal may be obtained at the R-F out 
terminal by turning the variable osc, switch off, the calibrate 
switch to 4.5 mc. and the volume control with mod. off. 

Connect the oscilloscope in series with a 10,000 ohm resistor 
to terminal A of T101. 

Adjust T101 top and bottom cores for maximum gain and 
symmetry about the 4.5 mc. marker on the i-f response. The 
pattern obtained should be similar to that shown in figure 18. 

The output level from the sweep should be set to produce 
approximately 2.0 volt peak-to-peak at terminal A of T101 
when the final touches on the above adjustment are made. It 
is necessary that the sweep output voltage should not exceed 
the specified values otherwise the response curve will be 
broadened, permitting slight misadjustment to pass unnoticed 
and possibly causing distortion or weak signals. 

Connect the oscilloscope to the junction of R110 and C110 
and check the linearity of the response. The pattern obtained 
should be similar to that shown in figure 19. 

SOUND TAKE-OFF ALIGNMENT.-Connect the 4.5 me. 
generator in series with a 1,000 ohm resistor to terminal "C" 
of T110. The input signal should be approximately 0.5 volt. 

Short the fourth pix i-f grid to ground, pin 1, V109, to pre-
vent noise from masking the output indication. 

As an alternate source of signal the RCA WR39B or WR39C 
calibrator may be used. In such a case, disregard the above 
two paragraphs. Connect calibrator across link circuit, T104 
A, B and modulate 45.75 with 4.5 mc. crystal. 

Connect the crystal diode probe of a "VoltOhmyst" to the 
plate of the video amplifier, pin 6 of V110. 

Adjust the core of T110 for minimum output on the meter. 

Remove the short from pin 1, V109 to ground, if used. 

ALIGNMENT PROCEDURE 

HORIZONTAL OSCILLATOR ADJUSTMENT. - Normally 
the adjustment of the horizontal oscillator is not considered to 
be a part of the alignment procedure, but since the oscillator 
waveform adjustment may require the use of an oscilloscope, 
it cannot be done conveniently in the field. The waveform 
adjustment is made at the factory and normally should not 
require readjustment in the field. However, the waveform 
adjustment should be checked whenever the receiver is 
aligned or whenever the horizontal oscillator operation is 
improper. 

Horizontal Frequency Adjustment.-Tune in a station and 
sync the picture. If the picture cannot be synchronized with 
the horizontal hold control R187B, then adjust the T114 fre-
quency core on the rear apron until the picture will synchro-
nize. If the picture still will not sync, turn the T114 waveform 
adjustment core ( under the chassis) out of the coil several 
turns from its original position and readjust the T114 fre-
quency core until the picture is synchronized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive con-
trol C186B, the width control L109 and the linearity control 
L111 until the picture is correct. 

Horizontal Oscillator Waveform Adjustment.-The hori-
zontal oscillator waveform may be adjusted by either of two 
methods. The method outlined in paragraph A below may 
be employed in the field when an oscilloscope is not availa-
ble. The service shop method outlined in paragraph B below 
requires the use of an oscilloscope. 

A.-Turn the horizontal hold control completely clockwise. 
Place adjustment tools on both cores of T114 and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the T114 frequency core ( on the rear 
apron) until the picture falls out of sync and one diagonal 
black bar sloping down to the right appears on the screen. 
Then, turn the waveform adjustment core ( under the chassis) 
into the coil while at the same time adjusting the frequency 
core so as to maintain one diagonal black bar on the screen. 
Continue this procedure until the oscillator begins to motor-
boat, then turn the waveform adjustment core out until the 
motorbocrting just stops. As a check, turn the T114 frequency 
core until the picture is synchronized then reverse the direc-
tion of rotation of the core until the picture begins to fall out of 
sync with the diagonal bar sloping down to the right. Con-
tinue to turn the frequency core in the same direction. Addi-
tional bars should not appear on the screen. Instead, the 
horizontal oscillator should begin to motorboat. Retouch the 
adjustment of the T114 waveform adjustment core if necessary 
until this condition is obtained. 

B.-Connect the low capacity probe of an oscilloscope to 
terminal C of T114. Turn the horizontal hold control one-
quarter turn from the clockwise position so that the picture is 
in sync. The pattern on the oscilloscope should be as shown 
in figure 23. Adjust the waveform adjustment core of T114 
until the two peaks are at the same height. During this ad-
justment, the picture must be kept in sync by readjusting the 
hold control if necessary. 

This adjustment is very important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the pull-in range becomes inade-
quate and the broad peak can cause double triggering of 
the oscillator when the hold control approaches the clockwise 
position. 

Remove the oscilloscope upon completion of this adjust-
ment. 

Horizontal Locking Range Adjustment.-Set the horizontal 
hold control to the full counterclockwise position. Momen-
tarily remove the signal by switching off channel then back. 

The picture may remain in sync. If so turn the T114 frequency 
core slightly and momentarily switch off channel. Repeat until 
the picture falls out of sync with the diagonal lines sloping 
down to the left. Slowly turn the horizontal hold control 
clockwise and note the least number of diagonal bars ob-
tained just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C186A 
slightly clockwise. If less than 2 bars are present, adjust 
C186A slightly counterclockwise. Turn the horizontal hold 
control counterclockwise, momentarily remove the signal 
and recheck the number of bars present at the pull-in point. 
Repeat this procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. Adjust the T114 frequency core so that the diagonal 
bar sloping down to the right appears on the screen and then 
reverse the direction of adjustment so that bar just moves off 
the screen leaving the picture in synchronization. 

SENSITIVITY CHECK.-A comparative sensitivity check 
can be made by operating the receiver on a weak signal 
from a television station and comparing the picture and sound 
obtained to that obtained on other receivers under the same 
conditions. 

This weak signal can be obtained by connecting the shop 
antenna to the receiver through a ladder type attenucrtor pad. 
The number of stages in the pad depends upon the signal 
strength available at the antenna. A sufficient number of 
stages should be inserted so that a somewhat less than 
normal contrast picture is obtained when the picture control 
is at the maximum clockwise position. Only carbon type 
resistors should be used to construct the pad. 

RESPONSE CURVES.-The response curves shown on 
pages 16 and 17 and referred to throughout the alignment 
procedure were taken from a production set. Although these 
curves are typical, some variations can be expected. 

The response curves are showl% in the classical manner of 
presentation, that is with "response up" and low frequency to 
the left. The manner in which they will be seen in a given test 
set-up will depend upon the characteristics of the oscilloscope 
and the sweep generator. The curves may be seen inverted 
and/or switched from left to right depending on the deflec-
tion polarity of the oscilloscope and the phasing of the sweep 
generator. 

NOTES ON TUNER ALIGNMENT.-Because of the fre-
quency spectrum involved and the nature of the device, many 
of the tuner unit leads and components are critical in some 
respects. Even the power supply leads form loops which 
couple to the tuned circuits, and if resonant at any of the 
frequencies involved in the performance of the tuner, may 
cause serious departures from the desired characteristics. In 
the design of the receiver these undesirable resonant loops 
have been shifted far enough away in frequency to allow 
reasonable latitude in their components and physical ar-
rangement without being troublesome. When the tuner unit 
is aligned in the receiver, no trouble from resonant loops 
should be experienced. However, if the unit is aligned in a 
jig separate from the receiver, attention should be paid to 
insure that unwanted resonances do not exist which might 
present a faulty representation of tuner alignment. 

The use of a crystal mixer in the KRK12 Tuner makes it 
necessary to observe the insert responses with the oscillator 
disabled. This is due to undesirable r-f/i-f interaction if the 
oscillator was allowed to operate during alignment. There-
fore, the responses shown in figure 10 are not a strictly true 
representation of the insert band pass during actual opera-
tion. When an insert is aligned, using an oscilloscope to ob-
serve the response, the curve shown in figure 10(b) will be 
the correct response for reference. In actual operation, the 
band pass will be such that the sound and picture carriers 
will be at the tips of the curve. The adjacent channel picture 
and sound carriers will be in the valleys at each side. Care 
should be taken not to exceed the limits shown in figures 
10(a) and 10(c). 
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MODELS 27-D-331, Ch. KCS77A; 27-D-331U Ch. KCS77B 

27-D-331, 27-D-331U VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 5000 microvolt test pattern signal was 
fed into the receiver, the picture synchronized and the AGC control properly adjusted. The second condition was obtained by 
removing the antenna leads and short circuiting the receiver antenna terminals. Voltages shown are read with a type 
WV97A senior "VoltOhmyst" between the indicated terminal and chassis ground and with the receiver operating on 117 volts, 
60 cycles, a-c. 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid I 
Plate 
(ma.) 

I 
Screen 
(ma.) 

Notes on 
Measurements Pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

VI 
KRK22A 

6X8 Mixer 
5000 Mu. V. 

Signal 9 160 8 160 6 0 7 
- 2.4 to 
-3.0 - - 

No 
Signal 9 145 8 145 6 0 7 

-2.8 to 
-3.5 - - 

R-F 
Oscillator 

5000 Mu. V. 
Signal 3 95 - - 6 0 2 

-3.8 to 
-5.5 - - 

No 
Signal 3 90 - - 6 0 2 

-3.0 to 
-5.1 - - 

V2 

KR1q2A 

6BQ7A 
R-F 
Amplifier 

5000 Mu. V. 
Signal 6 170 -  -  8 0.1 7 -  - -  

No 
Signal 6 133 -  -  8 1.1 7 0 -  -  

R-F 
Amplifier 

5000 Mu. V. 
Signal 1 270 -  -  3 170 2 -  - -  

No 
Signal 1 260 - -  3 133 2 -  -  -  

V101 6AU6 
1st Sound 
I-F Amp. 

5000 Mu. V. 
Signal 5 136 6 136 7 0.76 1 -0.4 6.2 3.1 

No 
Signal 5 131 6 131 7 0.73 1 - 1.2 6.1 3.0 

V102 6AU6 
2nd Sound 
I-F Amp. 

5000 Mu. V. 
Signal 5 138 6 60 7 0 1 -10 2.9 1.2 

No 
Signal 5 134 6 65 7 0 1 -5 2.1 1.0 

V103 6AL5 
Ratio 
Detector 

5000 mu. V. 
Signal 

2 
7 

-9.2 
1.0 - - 

5 
1 

1.0 
9.2 - - - - 

No 
Signal 

2 
7 

-8.0 
0 - - 

5 
1 

0 
8.0 - - - - 

V104 6AV6 
1st Audio 
Amplifier 

5000 Mu. V. 
Signal 7 90 - - 2 0 1 -0.7 0.65 - At min. 

volume No 
Signal 7 88 - - 2 0 1 -0.7 0.65 - 

V104 6AV6 
R-F Bias 
Clamp 

5000 Mu. V. 
Signal 5-6 - 3.0 -  -  2 0 -  -  -  -  

No 
Signal 5-6 0.3 -  -  2 0 -  -  -  -  

V105 6AQ5 
Audio 
Output 

5000 Mu. V. 
Signal 5 311 6 227 2 12.6 7 0 30.4 2.0 At min. 
No 

Signal 5 308 6 216 2 11.7 7 0 28.2 1.8 
volume 

V106 6AU6 
1st Pix. I-F 
Amplifier 

5000 mu. V. 
Signal 5 160 6 215 7 0.17 1 -6.6 1.4 .4 

No 
Signal 5 85 6 115 7 0.98 1 0 6.5 3.3 

V107 6CB6 
2nd Pix. I-F 
Amplifier 

5000 mu. V. 
Signal 5 227 6 225 2 0.1 1 -6.6 1.5 .25 

No 
Signal 5 209 6 115 2 0.8 1 0 10.9 3.3 

V108 6CB6 
3rd Pis. I-F 
Amplifier 

5000 Mu. V. 
Signal 5 138 6 132 2 1.02 1 0 11.4 3.5 

No 
Signal 5 134 6 126 2 .98 1 0 10.4 3.1 

V109 6CB6 
4th Pix. I-F 
Amplifier 

5000 Mu. V. 
Signal 5 168 6 165 2 2.32 1 0 8.85 2.2 

No 
Signal 5 156 6 161 2 2.07 1 0 8.6 2.1 

V110 6CL6 
Video 
Amplifier 

5000 Mu. V. 
Signal 6 130 3-8 159 1 .84 2-9 *-5.0 22.5 5.5 

*Depends 
on picture 

No 
Signal 6 130 3-8 80 1 0.7 2-9 *-2.0 15.0 4.0 

*Depends 
on picture 

V113A 6SN7GT Amplifier 

VI 1 IA 12AU7 Rectifier 

VOLTAGE CHART 
• 

E. Plate E. Screen E. Cathode E. Grid I I 
Tube Tube Operating  ' Plate Screen 
No. Type Function Condition Pin Pin Pin Pin (ma.) ( ma..) 

No. Volts No. Volts No. Volts No. Volts 

Notes on 
Measurements 

AGC 5000 Mu. V. 
Signal 1 -30 - 3 142 - O 
No 

Signal 1 o -- 3 137 - o 

AGC control 
set for 
normal 

operation 

Vert. Sync. 5000 Mu. V. 
VI 11B 12AU7 Separator Signal 6 110 - 8 0 7 -42 .25  'Depends 

No on noise 
Signal 6 45 - 8 0 7 *-5 .35 

Hor. Sync. 5000 Mu. V. 
V112A 12AU7 Separator Signal 1 323 -  3 192 2 116 .5 

No 
Signal 1 320 -  3 132 2 112 .5 

Sync. 5000 Mu. V. 
V112B 12AU7 Amplifier Signal 6 78 -- 8 0 7 ---3.5 6.2 

No 
Signal 6 78 - 8 0 7 -1.6 6.2 

Vert. Sync. 5000 Mu. V. 
Signal 2 140 - 3 19.2 1 -.35 0.1 

2 135 - 3 17.3 1 • 0 <0.1 
No 

Signal 

Vert. Osc. 5000 Mu. V. 
V113B 6SN7GT & Discharge Signal 5 203 - 6 0 4 -56 .2 

No 
Signal 5 208 -  6 0 4 -55 .2 

Vertical 
V114 6AQ5 Output 

5000 Mu. V. 
Signal 5 300 6 314 2 29.2 1 o 23.5 1.5 
No 

Signal 5 297 6 311 2 29 1 23.5 1.5 

Horizontal 5000 Mu. V. 

2 188 - 3 -9 1 -28 0.37  Hor. hold V115 6SN7GT Oie. Control Signal 

No at mid-range 
Signal 2 0 3 0 1 0 0 

Horizontal 5000 Mu. V. 
Oscillator Signal 5 184 - 6 0 4 -72 2.5 Hor. hold 

at mid-range No 
Signal 5 182 -  6 0 4 -73 2.5 

V116 
V125 

6BQ6GT Horizontal 
Output 
(2 tubes) 

5000 Mu. V. *High 
Signal Cap • 4 176 8 15 5 -21 165 12.4 Voltage 

Pulse 
No Present 

Signal Cap 4 176 8 15 5 -21 165 12.4 

1B3GT H. V. 
V117 /8016 Rectifier 

5000 Mu. V. *High 
Signal Cap - 2 & 7 17,500 -  Voltage 
No Pulse 

Signal Cap -- 2 67 17,500 -- Present 

V118 5000 Mu. V. 
V119 6W4GT Dampers Signal 

No 
Signal 

5 298 - 

5 295 - 

*High 
_ 3 - - _ -  Voltage 

Pulse 
_ 3 • - - _ _ Present 

5000 Mu. V. At average 
120 27MP4 Kinescope Signal Cone 16,000 10 525 11 140 2 '82  Brightness 

No •0 voltage on 
Signal Cone 16,400 10 520 11 132 2 '76 Phono. position 

121 5000 Mu. V. 
122 5U4G Rectifiers Signal 466 341 - - 268 364 - •175 

No 
Signal 466 338 - - 268 360 - •150 

Per 
Tube 

Peaking 5000 Mu. V. 
123 6CL6 Amplifier Signal 6 190 8 165 1 4.4 -  20.5 4.25 

No 
Signal 6 185 8 157 1 4.1 -  18.4 4.2 

Agitation 5000 Mu. V. 
124 6AL5 Compressor Signal 2 142 - - 1 & 5 142 - 

No 
Signal 2 137 - - 1 & 5 137 - 

V
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V
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MODELS 27-D-331, Ch. KCS77A; 27-D-331U Ch. KCS77B 

27-D-331, 27-D-331U KRIC12 SCHEMATIC DIAGRAM 27-D-331, 27-D-331U 
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Figure 24—Top Chassis Adjustments (KRK22A Tuner Shown) 
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Figure 25—Bottom Chassis Adjustments (KRK22A Tuner Shown) 

r— 
VHF I 

CHANNELSIA 
2-4 1 
INCL L 

TUNER UNIT KRK- 12 
T6 

r 2 , 3 
Ret0 TO IlOultING 

r- - TS 
VHF 

CNANNEL3115 
5-G I 
NC L , 

VH F 1 
CHANNELS IC 

7- 10 
1NCL 

VHF 1 
CM ANNELSI D 
- 13 

iNCL 

UHF 1 
CHANNELS tE 
14- 52 
INCL 

r- - 

--

F2-

L3 CO -1 
UHF 1 Cs CES 0.5- 3 1 

CNANNELS, F 0.5-3 0.5-3 
53-83 ' Jr  1 
inicr_ L 

J2-F C 
rl 56 

300n, , 
UHF " Ria 
VHF 11Ceni 
ANT JI 

R3 
8.2 
MEG. 

R6 
100K 2 
OSC 
VOLT 
COSTS 

RS 
120K 

54 
270K 
••V+  

3 S 

519 
100K 

C 16 
4-40 

43.5 MC. P• 
1-F TRAP 
ADJ. 

•••••111. 

V3 

65117A 
I- F AMPL 

C 20 

11000 

102 

CI8 
220 

470 

—CIO 
56 

C IS 
1000 

R14 
1000 

r--

T 1 

I-F GRID 
TRANS 
- - 

oRmee: ZIT 
o   

°°Te -I R101 
I 100 

172— 

UHF OSC 

FINE 
TURIN 
o•P 

RI 1C3 c 12 
22K 1000 2 

V2 

6AF4 osc 

T2 t 512 C24 

1-F PLATE F 10K 200 
TRANS. 
r 

  AGC 
ISIAS 

R13 
1000 

L II 

C 21 
fir t000 

0 T:;; T PT 

Cm! 
moral 

g sr PM 
l- F TRANS 

V4 

6S4. 
VOLTAGE 
CONTROL 

0-44544 - o vz 

3 C25 1 
L14 10001 

C25, -r  
; woo 

v3 v1 v4 

rl 5.C14. • S SC14 

Figure 26—KRK12 Schematic Diagram 

0+8 
270 V 

e 

C27 
06.3V 

;1000 

John Y. Rider 



ANT. MATCHING UNIT 
7  11 L54 - 1.57 
I -F-M I- F I- F 

TRAP TRAP TRAP 
C26 

TUNER UNIT I 
KRK- 22A 
- - - - - 149 - 

0, 
el a • o 

St D ° • 
FRONT ION, 

9 • \ 

LAS 

TO 
ANT 

72.0. 
COAX. 

e C27 T2 I JI -F PIA-M r e ANT uge INN 
VIEW _TRAn_ 

HO 
04 REAR 

SIC 
FRONT 

IS 
12 • • • 

SIC 
REAR 

L27 

L26 

LO 

L30 

31 

L46 

•260V. 

c _I1C_2401 
270 7 

V2 

654:17A 
R,F AMPL, 

• 133 To RIZ C21 
138 V. I 6800 1000 

I 4  

• 1.1V, 

L48 
IF 
IRA 

C19 
4-40 

C a 
Re 1000 

1000 
;M. • 

TEST __ ^ I3 C14 - C 11 I 
11 10INTS 

- - - - --) ( " S'- - - -1- 
270 - 270 

VI + 145 

MEG. 

P1 13-M 
PIN 
VIEW 

FE 017 
120 / 1000 

c 25 • ,•• I *1000 I 

L52 CO'N V 

- - TRANS•  

rt -re 

re- 1 

TP1 

TP2 

L43 

L42 

C2 
FINE 
TUNING 
CONTR. 

e 

55 + 
3300 

CS Cl CG 
0.8-3 10 

6X8 75 100v. 

-2'87°-33 V .1 C7 
10.6e Y 

 II 11051F. O 

C3 é 
SI A SIA ee-se 
FRONT REAR V 

.1 R4 
27K 

13 • \ L IC4 100Kj T 
l00 0 4 

1. L3 9F, 05 
• 

----;-

70.5-3 

OSC K MIXER 

+145 
To 15•11 

L5,31 

c22-r l C28 
1000 I , .01 

o-,--11--4  

RI4 t 
470 j 

V 02  
C29 - 
470 I 

St FRONT AND REAR' - 
SECTIONS VIEWED l 

ov. FROM FRONT AND, 

SHOWN IN CHANNEL' 0229 RIGS R166 0,50, 
NO .2 POSITION , ION 270K 100K .00.7 
(54-80 MC.) 

IR162 1:1 

_J 3341.. 1 0.22 10.22 

Cl2T 
-CR 10001 

11000 I 

- 6.3V. I  

`1",Aire 

2v 
e 

R. F 

G- C 

v. 
GAUG 
Isy SOUND 
IF AMPL. 

T to, 
SOUND I- F 
TRANS. 
4.5 MC. 

*Ism ce, tt: 

.1sir  

+157v 

1 
C105 
47 

V102 

6AU 
2ND. SOUND 
I- F AMPL. 

0103 . 4 
47K 

C105 C105 
A a 

0104 
1000 

FuNoTION Sw. 5101 FRONT 
AND REAR VIEWED FROld FRONT .,37 
WITH CONTROL SHAFT IN MAK, 
COUNTER- CLOCKWISE P05.100. 0 

Pos. - Tv +AIN. HIGHS. 
2 - TV. NORMAL. 
3 - TV. MIN. LOwS. 
4 - PHONo. ,AIN HIGHS. 
- p0000. NORMA L 

6 - PHONO. MIN LOWS. 

TIOZ 
RATIO DOT 
TRANS. 
4.5 Mc. 

V.» 

GALS 
RATIO 
DETECTOR 

-81 0V. 

C,07 
100 

o -cloy 

I__ _ 

•AN.  
R107 
47 

3101 
FE. ONT 

C 209 
1500 

7107 
300. FIX 
1-F TRANS. 
41.0 MC. 

C 

V1013 

BG 
3RD. PIS 
I-F AMPL. 

7108 
4T11 FIX 
1-F TRANS 
45.5 MC. 

J101 
P03/10 
INPUT 

-8V. 

10,3 
2300 

RATIO DE! 
BALANCE 

70 CIII 

• C109 149F 
470 

Rut 
6803 

RITZ 
6800 

C112 
.001S 

- 3 

R11411 
I MEG 
VOL 
CONTR 

vio4 V105 

6AVG 6A 0.5 
,sT AUDIO AUDIO 
AMPL. OUTPUT 

C114 2 
.0t 3.07 

RII8 
C115 R116 390 
2701-330K 

4-

+270V 

TICS 
AUDIO 
OUTPUT 
TRANS. 

-etS 
+308V. 

Cl 19 
.0022 

C 118 
0236 

120 ,1500 

• 

C120C 
110 MF 

101 

SPKR 
102 

3. 3C1 

S 104 
REAR 

+225V + 325v Ii 

Slcws REAR VIEWED FROM 
FRONT, WITH CONTROL SNORT in 
MAO. COUNTER- CLOCKK05E(POS.4) I 
AND CONTROL KHOO IN. MAX. 
CLOCKVVIsE POSITION 

P03.4 - MAX NIGH PEAKING 
3 - HIGH PEAKING 
- NORMAL 

1 - SNOW SUPPRESSION 

e 

C222 
470 

R241 1.118 330 
ISO owl 
Ito eau 

C221 
270 5242 

39K 

R244 1.119 
3300 30 

Tel TEL 

C2I9 
47 

R240 1- 120 
3300 50 FAWN 

yEL-YEL 

R243 
180 

V125 

6C L6 
PEAKING 
AMPL. C 226 

1500 

It 135A 
1500 
PEAK 
CON 

2250 
1515 

0249 

82 C218 

C223 I‘e° 
11200 

+225V •225V. +325V. + 37V 

v124 

6A L5 
AGITATION 
COMP 

R248 
1500 

• 137V. 

R245 
390 

R24 0247 
47K 

L122 
72 Mu 

Tio4 
i-1,3,TTRPAI 

NS ll 

5Mrtt@• Ce 

A 0 Ci OV  

15000'25 :I:"  506120S0 

ClOG jR,2 
4700 

lOO 

RI26 

1°0 

+2700. 

C129 0167 
0.22 82K 5V. 

"r»-e-eAeq 
5,55 et164 
0.22 4 10K 

+-) 

sAylouG6 

IS! PIll 
I-F AMPL 

TIOS TIOG 
IST 1NK l-F 2ND. PIK. 1-F 
PLATE TRANS. GRID TRANS. 

RirA  4509 1  

CC z, 3 4 

4R7'030° C,!,327 e , ov. 

R132 
53K 

RI29 C- 214 RI51 
33K 0.1 Roo 

COLOR CODES MOULDED PAPER CAPACITORS 

DIGITS MULTIPLIER 

MULTIPLIER 

DIGITS I TOLERANCE 

VOLTAGE 
RATING 

OUTER FOIL END 
(MAY BE ON EITHER END) 

VOL TAGERP, lNG  
ARROW 
POINTS ER 

TOLERANCE 

CC11L END 

03 704 

MULTIPLIER 

DIGITS TOLERANCE 

VOLTAGE 
RATING 

OUTER FOIL ENO 

(MAY BE ON EITHER END 

D. 

+325V. 

R1878 
75 K 

NOR HOLD 
11210 c0N-ro 8209 
27K 3 •••• 68/5 

+325 -".  
Coe C 190 +liwe 

▪ 5- 2 +.°47 -28V  

C186.4 
10-160 
1401212 
LOCKING)" 
RANGE 

11134 
56 

R133 ,È 
Iwo 51.F 

NIAS 

C I33A 

0107 

GCSE, 
2,00 PIS 
I-F AMPL 

C136 
47001 

VIII Riel 

1ZAU7 1 MEG 

AGC VERT SYNC 0 ,63 017, 
RECT SOPAR. 

033 2201 

• 137V 

RK8 
3.914E6 

+115V. 
CI3TA C1378 
4700 4700 A 

R135 t 12136 
33 ,5 j1000 

4225V. 

R137 
%CO 

I39A CI3913 
4700 4700 

RI38 
68 

C138 - 
4700 I 

+160V. 

vtI3 A 

0109 T109 

6C136 574 FIX. I-F 
TR 43.7 MC. L102 

36 4TH. PIX. D A 
1-.F AMPL re- - - (-rot>) (Toe) mul 

CRIOI 
CI43 
10 

CUL4 
3 1500 

R142 
180 R18 4K4 C146 

1 ...0. 01 

01.45 =11 

' 
CI 3* 

8200 14700  .01 +270V. 

0140211 
4700 I 

- +137V. +225V. 15K 

R171-3 -e' 
3901 rR1,1  R174 

v. 

5v. 270K 2715 

0112 

12A U 7 
,....SYNc SYNC. 
SE PAR AMPL 

-1.60 

2711 * 1120 

R 180 
200K 

AGC +325V. 
CONTR 

El 4 

R176. 
6800 

0179 
220K 

RMA COLOR CODE. FIXED MICA CAPACITORS 

WHITE INDICATES RMA STD 
BLACK INDICATES JAN STD 

DIGITS 

QUALITY I MULTIPLIER 
TOLERANCE 

WHITE INDICATES RMA STD 
BLACK INDICATES JAN STD 

r52.c.,t 

DIGITS 

10.• 

QUALITY I MULTIPLIER 
TOLERANCE 

R205 
30 

R206 
82011 

C188 
.047 

V115 

65 N7-GT 
HORi2 SWEEP 
OSC. Ç CONTR 

+1820  

CI91 
.047 

R208 C1139 R211 
68K .022T 3900 

ROIS 
8200 

> CI92, 
270 

,4-(1 

,,,3e C1. 

TI 14 
HORII OSC. 
TRANS. 

- 

tt c194 
51 .001 

000 IFTIF- I 

R207 
220K 

R215 
47K 

122,7 
47015 

666„..6T 
11015.SWEEP 
OUTPUT 

•78v 

65N7-GT 
C170 R233 VERT SYNC 

.01 220K Amin-

- 1 • 135v. 

R188 2 
1142G 

RI8O]C 66 
33K 

620011 .~..é1G7 
120 -CI72 

?- 11- NI100 

RI83 - 
MOO 

+137V. 
-C165 

82 

  IC181 0125 

11252 613G16-6T LION Z 22° 
HOR SwEEP 

 1000 OUTPUT VIO-YEL 

R218 
47 

C 8G B 
410-160 

HORIZ. 
DRIVE 
•••••• 

C195 
.0012 

R2I6 
68K 

7 

R2S3 

• + 174V A 

C197 
0.22 

C196 1  
0.471 1 0 

R22I 

5222 
27K 

IS V 

0223 
22K 

R2S4 
27K 

Y 

IC180 
- 39 

ROM CO' CIG9 
7,:eq100 ;100 

4175V. 7.10 
vERT 

R239 osc 
15K yd ,,, 5,86 

et' MEG0  
0235 
530 K 01874 

141E0 
+I37V VERT 

HOLD , 
CoNTR 

Tii5 
II-V TRANS. 

3 

P103 
WIDTH 
LINK 

to 7f'C4I,2 .J103 V118 

6W4-6T 
DAMPER 

+205v 

L110 
IS Nu H 
800.608 

5226 
270K 

44C.: 1;cWIDTH  44 
II PO II 

LII, 
RORIE LIN 
CONY R 

F 101 
0.25 AMP 

-C202 

1.01  
R224 
400 

10.47 

The schematic is shown in the latest All capacitance values less than 1 in 
condition at the time of printing. MF and above 1 in MMF unless otherwise 

All resistance values in ohms. K -= 1000. noted. 

C211 C205 
1.039 

clockwise rotation. 

01135 

65N7-GT 

Tito 
SOUND 
TAKE-OFF 
TRANS. 

E 
C1471 

loi I 

IA It I 
14C 

L- •o7v„_, y 

gib Lsig: RIST IC148 

470K MLI-14 3, • I•0082 
V 

0230 
4700 

Vilo 
6C L6 
VIDEO 
AMPL. 

L105 
4.5 MC 
TRAP 

51.0,Yst. 

VII4 

GAGS 
vIRT 05C 01 76 VERT SWP OUTPUT 

RIOS C171 d DIA 
CH '0047 " +-2Oe._ .047 C178 

9 1 . "?î 7 +297V. r 'OIL  
4701< 

11551.0°1! ‘ 5_54E r°22 
s 0.1 1C177 .. S 8LU '. ICt79 

33K  
•+311v. L_ eam 

LIGA 
500 
MU- 11 

0101.• 

11185 
33001 2 + 
TWWV‘T. R190 
2.5 MEG. 
HEIGHT 
ComTR. 

tri 
1BB- GT 
11.0 RECT. 

e 1C 200 

- 150 

0119 

6W4-6T 
DAMPER 

C1113509= 

+325V. 

R196 

CI74 2 24 

C175 AI' 
514 C118C 

100 MET 

R19S 
150K 

*16 

3 

400V 

1112 
VERTICAL 
OUTPUT 
RANS • 

elm y R199 t i cyzoe 
470 tG 35 MF. 

12197-  
1000 0200 
VERT, 10K 
LINEARITY 
CONTR 

RI98 
560 

DEFL YOKE 

0707 Cr. 

CHANNEL 
INDICATOR 
LAMP 

+325V. 

PI02 ,M 
PIN VIEW 

*ILK- RED 

iR153 
>6750 

• 

RISS 
1515 

3 PICTURE 
CONTR. 

1.107 
180 Mu.el CI53 

0.22 RIG 
- 1000. 32 

...EL it RISE 
22K 

R156 R157 
5600 tOK 

020 C183 
3300 0.1 

t  

-I-C182 R202 
16047 150K 

J102 
TERM. VIEW 

-C204 
0.1 

0E- 47552 - 

C200 
0.22 

Ft 159 

150 K ,e RICO 

5470K 
V 

GLASS 

METAL 

+76V. GRAI 

10 0520V. 

V120 

27MP4 
KINESCOPE 

12114A 
200K 

BRIGHTNESS CON TR 

4203 
10015 

+225V. 

+325V 0271V • 225V «. 160V • 137V. 

R2231E1228 14228 5228 R228 
A B C D E 
335 375 1400 600 10K 

LII7 
FILTER 
CHOKE 

• 
149 - 

5514F   

Q_Cgt3 CI20 
D 

2514F 110 MF 

C 1494 - 9014F 

CHEA - 50MF. 
a l  

•  

C 120A- 40 MF. 

V121 

51 
;ECTIFI.E2 

•33(‘L. o 

 16.1.1;1.: à 
r 2,4 6. 

al. 

5 

5103 
INTERLOCK 

4 

O 

VI22 

, 

2 

âg - 

000,1sW  
OA 

X° T S_1 

C.01815 C.1.3814 v7 5052 

1 

115 v. COo 
SUPPLY 

Direction of arrows at controls indicates All voltages measured with "Volt- Figure 27 
Ohmyst" and with no signal input. Volt- Circuit 
ages should hold within -±- 20% with 117 Schematic 
v. a-c supply. Diagram 

7:0 

o 

o 

o  
PZ/ 

o 

o 
-n 

-13 
G) 
rn 

CD 

©John Y. Rider MODELS 27-D-331, Ch. KCS77A; 27-D-331U, Ch. KCS77B 



MODELS 27-D-331, Ch. KCS77A; 27-D-331U, Ch. KCS77B 
- 

27-D-331, 27-D-331U REPLACEMENT PARTS 

STOCK PART STOCK PART STOCK PART STOCK PART 
No. DESCRIPTION No. DESCRIPTION No. DESCRIPTION No. DESCRIPTION 

RF UNIT ASSEMBLIES 76534 Shield-Tube shield 77606 Contact-Contact and support assembly-"L" shape- 75166 Stand-off, 1,500 mmf. (C144) 
KRK22A 77851 Shield-"U" shape shield for underside of unit complete with two ( 2) contacts Capacitor-Fixed, ceramic: 

76539 Board-Antenna matching transformer terminal board 76336 Socket--Tube socket, 9 pin, miniature, saddle mounted 77622 Contact-Contact and support assembly complete with 

less coils and capacitors 77856 Spring-Fine tuning spring two ( 2) contacts and UHF antenna input connector 77837 18 mmt, 6,000 volts ( C212) 

76270 Board-Terminal board-4 contact 78241 Spring--Former spring for fine tuning lever 77620 Contact-Contact and support assembly complete with 76574 39 mmf., 3,500 volts ( C180) 

77850 Bracket-Side bracket for mounting coil and stators 77916 Stator-Mixer stator complete with rotor, coils, capacitor 
four ( 4) contacts and holder for crystal rectifier 77836 82 mmf., 6,000 volts (C198) 

77855 

77853 

Can-Shield can for convertor transformer 

Capacitor-Ceramic, variable, for fine tuning-plunger 

and resistors ( S2, C6, C9, C13, L12, L13, L14, L15, L16, 
L17, L18, L19, L20, L2I, L43, L44, RS, R6, 017) 

77607 

77614 

Contact-Contact and support assembly complete with 
five ( 5) contacts-rear of chassis 

Control-Oscillator voltage control ( 016) 

76576 

76575 

150 mmf., 2,000 volts ( C200) 

180 mint, 3,500 volts ( C199) 

type ( C2) 77911 Stator-Oscillator stator complete with rotor, coils and Capacitor-Fixed, ceramic, high "K" disc: 
77913 

71504 

Capacitor-Tubular, adjustable, steatite, 0.8-3.0 mmf. ( C5) 

Capacitor-Fixed, headed-lead type, 0.68 mmf., -±-20%, 

trimmer ( 51, CS, LI, L2, L3, L4, LS, L6, L7, Le, 1,9, 
Lb, L11, L42) 

77617 
77583 

Control-UHF oscillator injection adjustment control 
Core-Fine tuning core 77293 470 mmf., + 100%, -0%, 500 volts DC ( C225) 

500 DC 
500 volts DC ( C6) 77910 Stator- RF grid stator complete with rotor and coils ( S4, 77593 Coupling-Indicator shaft coupling 

Ferrule for UHF input 

77624 680 mmf., + 100%, -0%, volts ( C218) 

77151 Capacitor-Adjustable, steatite, 0.8-3.0 mmf. ( C3, C7) 
L32, L33, L34, L35, L36, L37, L38, L39, L40, L41) 77596 - Ferrule antenna cable 73748 1,500 mmf., + 100%, -0%, 500 volts DC ( C209, C226) 

77920 Stator- RF plate stator complete with rotor, coils, capaci- 77588 Gear-Rotor drive gear-nylon 77953 2,200 mmf., + 100%, -0%, SOO volts DC ( C220) 
76532 Capacitor-Adjustable, steatite, 1-4 mmf. ( C15, C20) for and resistor ( 53, C14, L22, L23, L24, 1,25, 1.26, L27, 77602 Insert-VHF coil assembly insert for channels 2, 3 or 4 
77616 Capacitor-Adjustable, mica, 4-40 mmf. ( C19) L28, L29, L30, L31, L45, L46, 018) (Includes C40, C41, C42, L29, L30, L31, T6) 73473 4,700 mmf., + 100%, -0%, 500 volts DC ( C126, C128, C130, 

93056 Capacitor-Fixed, ceramic, non-insulated, 5 mmf., -±0.5 76740 Stud-No. 6-32 x 1" adjusting stud for adjustable capaci- 77603 Insert- VHF coil assembly insert for channels 5 or 6 
C136, C138, C141) 

mmt., 500 volts DC. Temp. coef. = 0 ( C26) tor CS (Includes C37. C38, C39, L26, L27, L28, T5) 76470 Dual 4.700 mmf., + 100%, -0%, 500 volts DC (C133A, 

77865 Capacitor-Fixed, ceramic, non- insulated, 10 mmf., -± 1.0 77858 Transformer-Antenna matching transformer complete 77604 Insert-VHF coil assembly insert for channels 7, 8, 9 or C133B, C137A, C137B, C139A, C139B, C140A, C140B) 

mmf., 500 volts DC. Temp. coef. -=_- 0 ( Cl, C30) (T2, C24, C25, C26, C27, II, 153, L54, 155, 156, 1.57) 10 ( Includes C35, C36, 1.23, 1.24, 1.25, T4) 73960 10,000 mmf,, + 100%, -0%, 500 volts DC (C145, C146) 

78247 Capacitor-Fixed, ceramic, non- insulated, 10 mmf., ±-1.0 77857 Transformer-Convertor transformer ( Ti) 77605 Insert-VHF coil assembly insert for channels 11, 12 or 75877 Dual 10,000 mmf., 4-100%, -0%, 500 volts DC (CIOIA, 
mmf., 500 volts. Temp. coef. = -750 ( C4) 76540 Trap-FM trap complete with adjustable core ( 1.53) 

13 ( Includes C33, C34, L20, 1,21, L22, T3) C101B, C105A, CIOSB) 

54207 Capacit'or-Fixed, ceramic, non- insulated, 18 mmf., -±-10%, 
500 volts DC. Temp. coef. = 0 ( C27) 

77628 

76542 

Trap-I-F trap 11,48) 

Trap- I-F trap ( 41.25 mc) complete with core ( 157) 

77590 
77582 

Lever-Actuating lever for fine tuning link 
Link-Fine tuning link (. 188" dia, plunger) for early pro-

duction 77838 

Capacitor-Fixed, ceramic, insulated, high "K" disc:  

270 mmf., -±-10%, 500 volts DC (C221) 
70935 Capacitor-Fixed, ceramic, non-insulated, 27 mmf., -±-10%, 

500 volts DC. Temp. coef. = 0 ( C25) 76541 Trap- I-F trap ( 45.75 mc) complete with core ( 154) 78245 Link-Fine tuning link (. 253" dia, plunger) for late pro- 75198 470 mmf., -±-10°/., 500 volts DC ( C222) 

76739 Capacitor-Fixed, ceramic, non-insulated, 33 mmf., ±-10%, 75190 Washer-Insulating washer (neoprene) for adjustable duction 77923 1,200 mmf., -±-10%, 500 volts DC (C223) 

500 volts DC. Temp. coef. = 0 ( C24) capacitor C5 77581 Plate-Front plate and ball race Capacitor-Fixed, ceramic, non-insulated, temp. coef. = 

76527 Capaçitor-Mica trimmer, 55-80 (C10) 
77489 Rectifier-Germanium rectifier IN82 (CRI) -750 

75199 

mmf. 

Capacitor-Fixed, ceramic, insulated, 270 mmf., -2:20%. 
500 volts DC. High "K" type ( C13, C14, C18) 

RF U NIT ASSEMBLIES 
KRK12 

503047 
Resistor-Fixed, composition: 

47 ohms -±-10%, 1/2  watt ( R16) 
39044 

39042 

15 mmf., -±-10%, 500 volts DC (,C152) 

47 mmf., -±-10%, 500 volts DC ( CIS1, C219) 
76552 Capacitor-Fixed, ceramic, insulated, 330 mmf., ± 10%, 

500 volts DC. High "K" type (C9) 

77580 

77579 

uired) Ball-Steel ball (. 125" dia.) ( 12 required) 

Ball- Steel ball (. 187" dia.) 

503110 

503112 

100 ohms watt (R10 0117) -2:10%, V2 , 

120 ohms, -2:10%, 1/2  watt ( R2, 019) 
71924 56 mmf., -±-10%, 500 volts DC ( C104) 

77293 Capacitor-Fixed, ceramic. 470 mmf., -±100%, -0%, 500 77575 Bracket-Drive mechanism mounting bracket 503210 1,000 ohms, -±-10%, 1/2  watt ( R13, f14) 39396 100 mmf., -.± 10%, 500 volts DC ( C168, C169, C172) 

volts DC. High " K" disc ( C29) 77589 Bracket-Lamp bracket 503310 10,000 ohms, -2:10%, 1/2  watt ( 0112) 71614 120 mmf., -2.-10%, 500 volts DC (C167) 

77084 Capacitor-Ceramic, feed-thru, 1,000 mml. (C11, C12, 77619 Bracket-VHF input connector and bracket 503322 22,000 ohms, -2210%, V2 watt ( R1) 47617 270 mmf., -2:10%, 500 volts DC ( C115, C164) 

C21, C22) 76845 Bracket-Vertical bracket for oscillator tube shield 503410 100,000 ohms, -±10%, U2 watt ( R18, R19) Capacitor-Mica, trimmer: 
77252 Capacitor-Fixed, ceramic, 1,000 mmf., -4-100%, -0%, 500 77591 Cam-Fine tuning cam 

503412 120,000 ohms, -± 10%. V2 watt ( R5) 
71496 5-70 mmf. (C121) 

73960 

volts DC. High "K" disc ( C8, C16, C17, C23) 

Capacitor-Fixed, ceramic, 10,000 mmf., + 100%, -0%, 
77691 Capacitor-Fixed, headed-lead type, . 33 mmf., ±-10%, 

500 vo lts DC ( C33, C35) 

503427 

503447 

270,000 ohms, -±-10%, 1/2  watt (014) 

470,000 ohms, -±-10%, V2 watt ( 118) 
75217 Dual 10-160 mmf. (C186A, C186B) 

77854 

500 volts DC. High "K" disc ( C28) 

Clip-Mounting clip for fine tuning core 
77689 Capacitor-Fixed, headed-lead type, . 82 mad., -2:10%, 

500 volts DC ( C37) 

503582 
30340 

8.2 megohm, -±-10%, V2 watt ( R3, 017) 
Retainer-Retainer ring for fine tuning actuating lever 76474 

Capacitor- Fixed, mica: 
82 mmf., 1,000 volts DC (C165, CI87) 

73591 Coil-Antenna matching coil ( Part of T2) 71500 Capac itor- Fi xe d, headed-lead type, 1.5 mmf., -±-10%, stud 75248 220 mmf., 1,000 volts DC (C161) 

73874 Coil-Channel No. 6 mixer coil ( L44) 500 volts DC ( C39) 
77599 Roller-Rotor detent roller and retainer 

39638 270 mmf., 500 volts DC (C161) 

73460 Coil-Channel No. 6 r.f. plate coil ( L46) 77690 Capacitor-Fixed, headed-lead type, 1.0 mmf., -2:10%, 
77574 Rotor-Rotor frame 

76579 270 mmf., 1,000 volts DC (C192) 

77915 Coil-Channel No. 13 oscillator coil ( L42) 500 volts DC (C40) 77594 Screw-No. 8-32 x 1/4 " cup point set screw for indicator shaft coupling 39640 330 mmf., 500 volts DC (C159) 
77919 Coil-Channel No. 13 mixer coil ( L43) 78047 Capacitor-Fixed, headed-lead type, 2.0 mmf., -±-10%, 77576 Shaft-Channel selector drive shaft complete with two 39644 470 mmf., 500 volts DC ( C108, C109) 
77921 Coil-Channel No. 13 r.f. plate coil ( L45) 

500 volts DC ( C42) 

-±0.25 
(2) gears Capacitor-Electrolytic: 

77206 Coil-Filament choke coil ( L52) 
77210 Capacitor-Fixed, ceramic, non- insulated, 2 mmf., 

mad., 500 volts DC. Temp. coef. = 0 ( C15) 
77595 Shaft-Indicator shaft 74521 5 m fd., 50 vo lts ( C111) 

76763 

76562 

Coil-Heater choke coil ( L50, 1.51) 

Coil- RF amplifier coupling coil ( L47) 
77667 Capacitor-Fixed, ceramic, insulated, comprising 1 sec- 

tion 2 mmf., 1 section of 22 mmf. Temp. coat 

77611 Shield-Oscillator shield and grounding spring assembly 
-underside of chassis 

28417 

77819 

5 mfd., 450 volts (C175) 

Comprising: 1 section of 40 mfd., 400 volts, 1 section of 
76537 Coil-Shunt coil complete with adjustable core ( L55) 

of and 
=. -750 ( C12, C13) 

77577 Shield-Top shield 35 mfd., 400 volts, 2 sections of 10 mfd., 400 volts 

76538 Coil-Shunt coil complete with adjustable core ( L56) 77616 Capacitor-Adjustable, mica, 4-40 mmf. (C16) 
76967 Shield-Tube shield for V2 (C120A, C120B, C120C, C120D) 

38853 Connector-4 contact female connector-part of antenna 
matching transformer ( 11) 

77688 Capacitor-Fixed, ceramic, non-insulated, 5 mmf., -±-.5 
mmf., 500 volts DC. Temp. coef. = 0 ( C34, C36, C38, 

76534 
77613 

Shield-Tube shield for V1, V3 
Sleeve-Insulating sleeve for fine tuning adjustable core 

77817 Comprising: 1 section of 50 mfd., 400 volts, 1 section 
of 25 mid., 400 volts, 1 section of 100 mfd., 50 volts, 

77860 Connector-Grounding strap connector C41) 77274 Socket-Tube socket, 7 pin, miniature, saddle mounted, steatite for V2 
and 1 section of 20 mfd., 25 volts ( C118A, C118B, 
C118C, C118D) 

77859 

76460 
Connector- RF grid switch return connector ( 1,49) 
Contact-Test point contact 

74182 Capacitor-Fixed, ceramic, non- insulated, 6 mmf., -±-0.5 
mmf., 500 volts DC. Temp. coef. = 0 ( CS) 

77608 Socket-Tube socket, 9 pin, miniature, saddle mounted, 
moulded mica for VI, V3, V4 

77820 Comprising: 1 section of 90 mfd., 400 volts, 1 section 
of 10 mfd., 400 volts, and 1 section of 5 mfd., 400 

77852 

76543 

Core-Adjustable core for fine tuning capacitor 

Core-Adjusting core for FM trap 

77621 Capacitor-Fixed, ceramic, crystal holder, 22 mmf., 
-±-10%. Temp. coef. = -750 (C11) 

77578 Spring- Formed spring for holding rotor (on back of 
unit) 

volts (C149A, C149B, C149C) 

Capacitor-Fixed, tubular, paper, oil impregnated: 

77918 Core- 1/4 -20 x 1/2 " adjusting core for L44, 1.46 
71924 Capacitor-Fixed, ceramic, non-insulated, 56 mmf., ±. 10%, 

500 volts DC. Temp. coat. = -750 ( C10) 
77584 Spring-Fine tuning link adjusting spring (7/32» 1.11)75643 

-used with 77582 
.001 mfd., 1,000 volts ( C194) 

77914 Core-No. 8-32 x 27/64» adjusting core for L42, L43 77625 Capacitor-Fixed, ceramic, 220 mmf., + 100%, -0%, 500 78246 Spring-Fine tuning link adjusting spring (9/32" dia.)- 76508 .0015 mfd., 600 volts ( C112) 

77846 Detent-Detent mechanism and fibre shaft volts DC. High "K" disc ( C18) used with link 78245 73802 .0015 mfd., 1,000 volts ( C177) 

77919 Form-Channel No. 6 coil form complete with core 77293 Capacitor-Fixed, ceramic, 470 mmf., + 100%. -0%, 500 76961 Spring-Retaining spring for oscillator tube shield 73595 .002 mfd., 600 volts (C110, C119) 

77912 Form-Channel No. 13 coil form complete with core volts DC. High "K" disc ( C43) 77598 Spring-Rotor detent spring and roller complete with 73599 .0027 mid., 600 volts ( C116, C156) 

77861 Guide-Bakelite guide for fine tuning lever 77624 Capacitor-Fixed, ceramic, 680 mmf., + 100%, -0%, 500 mounting bracket 73920 .0047 mfd., 600 volts ( C158, C166, C182) 

77847 Lever-Fine tuning lever volts DC. High "K" disc ( C4) 77599 Roller-Rotor detent roller and retainer 73789 .0068 mfd., 400 volts (C2I3) 

76728 Nut-Speed nut for capacitor 76532 77084 Capacitor-Ceramic, feed-thru, 1,000 mmf. ( C21, C23, C25) 77587 Stud-Mounting stud for fine tuning link actuating lever 73808 .0082 mfd., 1,000 volts ( C148, C162) 

Resistor-Fixed, composition: 
77615 Capacitor-Ceramic, stand-off, 1,000 mini. ( C3, C19, C24, 

C26) 
77693 Stud-No. 6-32 x 21/32» adjusting stud for trimmer ca-

pacitor C9 
73561 .01 mfd., 400 volts (C114, C117, C170, C202) 

503112 120 ohms, ±-10%, V2 watt ( 0111) 1,000 + 100%, -0%, 500 77692 Stud-No. 6-32 x 25/32» adjusting stud for trimmer ca- 73562 .022 mfd., 400 volts ( C179. C189) 

503147 470 ohms, ±-10%, V2 watt ( 0114) 
77252 Capacitor-Fixed, ceramic, mmf., 

volts DC. High "K" disc ( C14, C20. C22, C27) pacitors C6, C7, C8, C29, C30, C31, C32 73811 .027 infd., 1,000 volts ( C178) 

503210 1,000 ohms, -_(...-10%, V2 watt ( R8) 73960 Capacitor-Fixed, ceramic, 10,000 mmf., + 100%, -0%. 77694 Stud--No. 10-32 x 3/3" adjusting stud for coils L20. L21, 73552 .033 mfd., 400 volts (C113, C163) 

503233 3,300 ohms, -± 10%, 1/2 watt ( R5) 500 volts DC. High "K" disc ( C17) 1.22, L23, L24, L25, 1.26, 1.27, 1.28, L29, L30, 1.31 and 73813 .039 mfd., 1,000 volts ( C203, C205) 

503268 6,800 ohms, -±-10%. V2 watt (0112) 77628 Coil-I-F trap ( L7) 
transformers T3, T4, T5, T6 73553 .047 mfd., 400 volts ( C160, C188, C190) 

523312 12,000 ohms, -±10%, 2 watts ( 012) 77634 Coil-I-F neutralizing coil ( L12) 
77609 Transformer-Mixer I.F. transformer complete with ad- 

justable cores ( Ti) 
73592 .047 mfd., 600 volts ( C176) 

523315 15,000 ohms, ±-10%, 2 watts ( 013) 77629 Coil-Oscillator cathode coil ( L9) 77610 Transformer-Primary IF, link transformer complete with 73551 0.1 mfd., 400 volts ( C183, C214) 

502327 27,000 ohms, ±5%, V2 watt ( 014) 77632 Coil-Oscillator heater coil ( L15) adjustable cores ( T2, 0115) 73557 0.1 raid., 600 volts ( C173. C204) 

503410 100,000 ohms, -±10%, V2 watt ( RI, 016, R7, R13) 77631 Coil-Oscillator heater coil (LI4) 77626 Trap- I-F trap ( Li, CI, 1.2, Cl) 77839 0.18 mfd., 200 volts ( C174) 

503510 1 megohm, ±-10%, V2 watt ( 019, R10) 78224 Coil-Oscillator plate coil ( L11) 77585 Washer-"C" washer for drive and indicator shafts 73794 0.22 mid., 400 volts ( C129, C153, C155, C157, C208, C210) 

14343 Retainer-Fine tuning shaft retainer ring 77627 Coil-Peaking coil ( L6, R11) (3 required) or for fine tuning link spring 78246 74957 0.22 add., 600 volts ( C197) 

77849 Retainer-Retainer for fine tuning spring 77695 Coil-R-F plate coil ( 18) 
77586 Washer-"C" washer for fine tuning link spring 77584 p 73787 0.47 mid., 200 volts ( C191, C196, C211) 

75176 Screw-No. 4-40 x 7/16» adjusting screw for L5 77633 Connector-Formed grounding connector CHASSIS ASSEMBLIES Capacitor-Fixed, tubular, moulded paper, oil impreg-
76549 Screw-No. 4-40 s 3/8" adjusting screw for Lb, L2, L3, IA 77623 Connector-UHF antenna input connector ( II) ECS77A (KRE22A) nated: 

76547 Screw-No. 4-40 tc 1/4» adjusting screw for L6, L7, 1.8, 1.9, 77612 Contact-Bracket and spring contact assembly for ground- ECS77B (IERE12) 76995 .0012 mid., 600 volts (C195) 
Lb, L11 ing rotor-assembled to base 78238 Cap-Tube connector cap 73920 .0047 mid., 600 volts (C171) 

77848 Shaft-Fine tuning shaft and cam 77618 Contact-Bracket and spring contact assembly for ground- Capacitor-Ceramic: 73594 .01 mfd., 600 volts ( C184, C185, C193) 
77862 Shield-Front shield ing rotor-assembled to oscillator shield 76488 500 mml., 30,000 volts ( C201) 77824 Chgke-Filter choke ( L117) 
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27-D-331, 27-D-33 1U REPLACEMENT PARTS-Continued 27-D-331, 27-D-33 1U REPLACEMENT PARTS-Continued 

STOCK PART STOCK PART STOCK PART STOCK PART 
No. DESCRIPTION No. DESCRIPTION No. DESCRIPTION No. DESCRIPTION 

76143 Clip-Mounting clip for stand-off capacitor 513310 10,000 ohms, -±-10%, 1 watt ( R157) 76439 Transformer-Ratio detector transformer complete with 77968 Knob-Channel selector knob (late typal-brown-for 

73477 Coil-Choke coil ( L101) 503315 15,000 ohms, -2:10%, V2 watt ( R239) adjustable cores (T102, C106, C107) mahogany instruments for Model 27D331U 

76772 Coil-Filament winding only for hi-voltage transformer 513315 15,000 ohms, -1:10%, 1 watt ( R250) 76438 Transformer-Sound I.F. transformer complete with ad- 77752 Knob-Channel selector knob-medium beige-for oak 

(Part of T115) justable cores ( T101, C102, C103) instruments for Model 27D331U 
78197 Coil-Horizontal linearity coil complete with adjustable 

523315 15,000 ohms, ± 10%, 2 watts ( 11143) 
76437 Transformer-Sound take-off transformer complete with 77969 Knob-Channel selector knob ( late type)-medium beige 

core ( L111) 503318 18,000 ohms, -±-10%, 1/2 watt ( 11115, R144) adjustable cores ( T110, C147) -for oak instruments for Model 27D331U 

77842 Coil-Peaking coil (72 muh) (L122) 503322 22,000 ohms, ± 10%, 1/2  watt ( R175) 77650 Transformer-Vertical oscillator transformer (T111) 77707 Knob-Fine tuning control knob-brown-for mahogany 

77840 Coil-Peaking coil ( 150 muh) (L118. I1241) 522322 22,000 ohms, -±-5%, 2 watts ( R223) 77823 Transformer-Vertical output transformer (T112) instruments for Model 27D331 ( outer) 

77841 Coil-Peaking coil ( 150 muh) (L119, L120, R240, 11244) 503327 27,000 ohms, ±-10%, 1/2 watt ( R174, 11178, 11212, R232) 76482 Trap-4.5 MC trap ( L105, C150) 
77750 Knob-Fine tuning control knob for Model 27D331U 

76647 Coil-Peaking coil ( 180 muh) (L107, 11158) 523327 27,000 ohms, -±-10%, 2 watts ( 11222, R254) 77585 Washer-"C" washer for control extension shaft 77699 Knob-Picture control knob-brown-for mahogany in-

75252 Coil-Peaking coil ( 500 muh) (L104. L106) 503333 33,000 ohms, ±-10%, 1/2 watt ( 11106, 11129, 11132. 11135, 
picture 

(2 required) or sharpness switch shafts (4 required) 
struments 

76640 Coil- RF choke coil ( 1.5 muh) (L110. L112) 11235) 77719 Knob-Picture control knob-medium beige- for oak in-

76510 Coil- RF choke coil ( 4.7 muh) (L108) 28744 33,000 ohms, -±-5%, 2 watts ( R193) 
SPEAKER ASSEMBLIES struments 

76484 76484 Coil-Width coil complete with adjustable core (L109) 503339 39,000 ohms, ±-10%. V2 watt ( R110, 11173, R242) 
871490-4W 

105 Ell 
77735 Knob-Tone control or definition switch knob- brown-

for mahogany instruments 
76457 Connector-Second anode lead connector 503347 47,00C ohms, L...10%, 1/2  watt ( R103, R215) RMA - 274 77736 Knob-Tone control or definition switch knob-medium 
75474 Connector-Single contact male connector for speaker 512347 47,000 ohms, -2=5%, 1 watt (R247) beige-for oak instruments 

cable 502356 56,000 ±5%, 75024 Cone-Cone and voice coil (3.2 ohms) knob 
74594 Connector-2 contact male connector for power cord 503356 

ohms. V2 watt ( R141) 
56,000 ±-10%, 

77872 Speaker-8" P.M. speaker complete with cone and voice 
77710 Knob-Volume control and power switch 

lamp 51 
50367 

35787 
77654 

Connector-6 contact female connector for yoke leads 
(J102) 

Connectpr-Phono input connector (l101) 
Control-AGC control ( R180) 

503368 
513368 

8064 

ohms, 1/2  watt ( R105) 
68,000 ohms, ±-10%, V2 watt ( R208, 11209) 
68.000 ohms, -±10%, 1 watt ( R216) 
82,000 ohms, -±-5%, 1/2 watt ( R167) 

coil ( 3.2 ohms) 
Note: If stamping on speaker in instruments does not 

agree with above speaker number, order replacement 
parts by referring to Model number of instruments, 
number stamped on speaker and full description of part 

11765 
77867 

76141 
76633 

Lamp- Channel marker escutcheon - Mazda 
Magnet-Focus magnet 

Magnet-Ion trap magnet 
Magnet-Pin cushion correction magnet complete with 

77655 Control-Brightness control, volume control ( R114A. R114B, 
503382 82,000 ohms, -±-10%, 1/2  watt ( R192) required. support arm 

S102) 513382 82,000 ohms, -±-10%, 1 watt (R214) 
MISCELLANEOUS 77765 Marker-UHF channels numbers markers for mahogany 

77640 Control-Height control ( R190) 503410 100,000 ohms, -±10%, V2 watt ( R166, R203, 11238) instruments for Model 27D331U 

77826 Control-Horizontal and vertical hold control (R187A, 513410 100,000 ohms, -±10%, 1 watt ( R251) 77877 Back-Cabinet back complete with power cord 77766 Marker-UHF channels numbers markers for oak inset> 

R187B) 30180 120,000 ohms, ±5%, V2 watt ( 11246) 76184 Board-Antenna terminal board meats for Model 27D331U 

77818 Control-Contrast and peaking controls (R155A. R155B) 503415 150,000 ohms, -2:10%, 1/2 watt ( R159, 11195, 11202, 11204) 77748 Bracket-Mounting bracket for hidden controls cover and 
case assembly 

77762 Marker-VHF channels numbers markers for mahogany 
instruments for Model 27D331U  

77199 
77643 

Control-Ratio detector balance control ( R108) 
Control-Vertical linearity control ( R197) 

502422 

503422 

220,000 ohms, -±-5%, V2 watt (11179) 
220,000 ohms, ±-10%. 1/2  watt ( R207. R233) 

71807 
71892 

Capacitor-Mica trimmer, 10-160 mmf. for Model 27D331U 
Catch-Bullet catch and strike for door 

77763 Marker-VHF channels numbers markers for oak instru-
mente for Model 27D331U 

77647 Coupling-Coupling (nylon) for picture control or sharp- 
ness switch 

502427 
503427 

270.000 ohms, ±.5%. V2 watt ( R163. R165) 
270.000 ohms, :L10%, V2 wat t ( R171, 11266) 

77755 Clamp- Polystyrene clamp for antenna cable and mount 
for FM trap for Model 27D331U 

77701 Mask-Channel marker escutcheon light mask-brown-
for mahogany instruments for Model 271)331 

77136 Cover-Back cover for hi-voltage compartment 503433 330,000 ohms, ±-10%, 1/2 watt ( R116, R189, R205) X3350 Cloth-Grille cloth for mahogany instruments 77873 Mask-Polystyrene masking panel (dark tan) for ma-
76985 Cover-Side cover for hi-voltage compartment 503447 470,000 ohms, ±-10%, V2 watt ( R117, R148, R160, R172, X3351 Cloth-Grille cloth for oak instruments hogany instruments 
73600 Fuse-0.25 amp., 250 volts (F101) 11184, 11185, 11217) 77870 Connector-Anode connector complete with contact and 77886 Mask-Polystyrene masking panel (sand) for oak in-
76459 Grommet-Rubber grommet for 2nd anode lead exit 503468 680,000 ohms, ± 10%, V2 watt ( 11169) formed terminal struments 
76480 Lead-Anode lead complete with eyelet 503482 820,000 ohms, -1.-10%, 1/2 watt (11206) 75474 Connector-Single contact male connector-part of an- 77784 Medallion-"His Master's Voice" medallion 
77829 Link-Link assembly for definition switch shafts 503510 1 megohm, ± 10%. V2 watt ( 11181, 11188) tenna cable 77871 Nut-No. 1/4 -20 knurled nut for mounting deflection yoke 
77834 Plate-Bakelite plate for mounting picture control and 502512 1.2 megohm, -±5%, V2 watt (R186) 77726 Connector-2 contact male connector-part of antenna 73634 Nut-Speed nut for speaker mounting screws 

definition switch 2.2 -±-10%, 1/2 (R196) cable for Model 27D331U 
"Deluxe" 77832 Plate-Hi-voltage plate ( bakelite) complete less corona 

503522 megohm, watt 

-±5%, 
39153 Connector-4 contact male connector-part of antenna 74337 Nut-Speed nut to fasten emblem 

ring, transformer and socket 
72632 3.3 megohm, 1 watt ( 11162) cable for Model 27D331 77933 Plate-Back plates ( 1 set) for door pulls for mahogany 

76675 Rectifier-Picture detector crystal rectifier (CR101) 503539 3.9 megohm, -±-10%, V2 watt (11168) 
75542 Connector-6 contact male connector-part of deflection instruments 

Resistor-Wire wound: 
503547 4.7 megohm, -±10%, 1/2 watt ( R170) yoke ( P102) 77931 Pull-Cabinet door pull for mahogany instruments 

76468 1.5 ohms, 1/3 watt ( 11225) 
503610 10 megohm, ±-10%, 1/2 watt ( R113) 71457 Cord-Pow er cord and plug 77932 Pull-Cabinet door pull for oak instruments 

77835 100 ohms, 4 watts ( R221) 
77660 Shaft-Extension shaft for picture control 77878 Cover- Cover and case assembly-brown-for hidden 77928 Retainer-Retainer for channel selector knob for Model 

78223 400 ohms, 10 watts (11224) 
77831 Shaft-Definition switch extension shaft controls for mahogany instruments 27D331U 

77825 Comprising: 1 section of 335 ohms, 16 watts, 1 section 
of 375 ohms, 8 watts, 1 section of 1,400 ohms, 7 

77830 

77661 

Shaft-Definition switch knob shaft 

Shell- Mounting shell for hi-voltage capacitor 

77888 Cover-Cover and case assembly-medium beige-for 
hidden controls for oak instruments 

77879 Roa- Formed threaded rod for supporting deflection yoke 
hood assembly  

76642 

watts, 1 section of 600 ohms, 2 watts, and 1 section 
of 10,000 ohms, 5 watts (R228A, R228B, 11228C, 
R228D, R228E) 

6,750 ohms, 10 watts (11153) 

73584 

77659 
76741 

Shield-Tube shield for VI01, V102, V103, V106, V107, 
V109 

Shield-Tube shield for V105 
Shield-Tube shield for V113 

77759 

77760 

Cover-Cover assembly-maroon-complete with spring 
for channel markers for mahogany instruments for 
Model 27D331U 

Cover-Cover assembly - sand gray - complete with 
spring for channel markers for oak instruments for 

77712 

77725 

Screw- No. 6 x V2 " cross recessed pan head self-tapping 
screw (black) for fastening hidden controls cover and 
case to cabinet for mahogany instruments 

Screw- No. 6 x V2 " cross recessed pan head self-tapping 
screw (zinc) for fastening hidden controls cover and 

Resistor-Fixed, composition: 75718 Socket-Channel indicator lamp socket Model 27D331U case to cabinet for oak instruments 
503033 33 ohms, -±-10%, V2 watt ( 11152) 74834 Socket-Kinescope socket 77869 Cushion-Rubber cushion for deflection yoke hood 74113 Screw-No. 8-32 x 1" trimit head screw for door pull 
503047 47 ohms, ±-10%, V2 watt ( R107, R218) 71508 Socket-Tube socket, 6 pin, moulded for V117 77876 Cushion-Rubber cushion for safety glass 74307 Screw-No. 8-32 x 11/4 " trimit head screw for door pull 
502056 56 ohms, ±5%, V2 watt ( R134) 50367 Socket-Tube socket, 6 pin, moulded, saddle-mounted for 77874 Cushion-Rubber cushion (oyster white) for dust sealing 77754 Shade-Channel marker escutcheon lamp shade for 
34763 68 ohms, -±-5%, 1/2  watt ( 11138) V118, V119 the kinescope for mahogany instruments Model 27D331U 

502082 82 ohms, -±-5%, V2 watt (R101) 73117 Socket-Tube socket, miniature, 7 pin, wafer for VI01, 77887 Cushion-Rubber cushion (dark tan) for dust sealing the 73643 Spring-Channel marker escutcheon spring clip far 
503082 82 ohms, -±-10%, V2 watt (R249) V102, V103, V104, V106, V107, V108, V109, V124 kinescope for oak instruments Model 27D331 
502110 100 ohms, -±5%, V2 watt ( 11128) 77658 Socket-Tube socket, miniature, 7 pin, moulded, saddle- 77782 Decal-Brightness, volume, fine tuning controls and 77929 Spring-Formed spring for fine tuning knob for Model 

0 5031 150 ohms, ±-10%, 1/2 watt (R253) mounted for V105 channel selector switch function decal for mahogany 27D331U 

503118 
503:22 

180 ohms, -2:10%, V2 watt ( R142, 11243) 
220 ohms, -±-10%, V2 watt ( R151) 

71494 Socket-Tube socket, miniature, 7 pin, moulded, saddle- 

mounted for V114 77781 

instruments 

Decal-Brightness, volume, fine tuning controls and channel selector switch function decal for oak anew 

76837 Spring-Retaining spring for knobs 77699, 77708, 77709, 
77718, 77719, 77735, 77736 

503:39 
513139 
503147 

390 ohms, -.L-10%, V2 watt (11245) 
390 ohms, -±-10%, 1 watt ( R118) 
470 ohms, -L-10%, v2 watt ( R199) 

31251 

77645 
76971 

Socket-Tube socket, octal, wafer for V113, V116, V121, 
V122, V125) 

Socket-Tube socket, octal, wafer for V115 
Socket-Tube socket, miniature, 9 pin, wafer for V110, 

77756 

ments 

Disc-Polystyrene indicator disc - maroon - for channel 
selections for mahogany instruments for Model 
27D331U 

30330 

72845 

74734 

Spring-Retaining spring for knob 77710 

Spring-Retaining spring for knob 77707 for Model 
27 13331 

Spring-Retaining spring for channel markers covers 
503156 560 ohms, zt 10%. V2 watt ( 11198) VIII, V112, V123 77757 Disc-Polystyrene indicator disc-sand gray-for chan- 77759. 77760 for Model 27D331U 
503210 1,000 ohms, -±10%, V2 watt ( R102, 11104, R109, R120, 77828 Switch-Definition switch (S104) nel selections for oak instruments for Model 27D331U 72936 Stop-Door stop 

502215 
503215 

11126. 11131, 11133, 11136, 11161, 11252) 

1,500 ohms, ±-5%, 1/2 watt ( R183) 

1,500 ohms, ±-10%, V2 watt ( R236, 11248) 

77827 
76463 
77198 

Switch- Phono-tone switch (S101) 
Terminal-Screw type grounding terminal 
Transformer-First pix I.?, grid transformer complete 

77783 
777flO 

Emblem-"Deluxe" emblem 
Escutcheon-Channel marker escutcheon for Model 
27D331 

76600 

76636 

Strap-Grounding strap (.005" soft copper strip) 

Stud-Adjusting stud complete with guard for locus 

503222 
502233 

-± 2,200 ohms, 10%, 1/2 watt (R140) 

3,300 ohms, ±-10%. V2 watt (R201) 77197 

with adjustable cores (T104. C125, 11125) 
Transformer- First pix I.F. plate transformer complete 

77880 Fastener-Fastener for deflection yoke hood support rod 

Glass 

77883 

magnet 

Support-Plywood support (lower 11.11.) for polystyrene 

502239 3.900 ohms, ±5%, V2 watt ( R150) with adjustable cores (T105, C131, C132, R130) 77875 -Safety glass 
Hinge door hinge (1 set) 

insulator 

503239 3,900 ohms, -±-10%, V2 watt ( R211) 
76435 Transformer-Second pix IF. grid transformer complete 

with adjustabli3 cores (T106. C134) 
74308 
77866 

-Cabinet 
Hood-Deflection yoke hood less rubber cushions 

77884 Support-Plywood support (lower L.H.) for polystyrene 
insulator 

503247 4,700 ohms, -±-10%. V2 watt ( R230) 76433 Transformer-Third or fourth pix I.F. transformer (T107, 77881 Insulator-Polystyrene support insulator for kinescope 77885 Support-Plywood support (upper) for polystyrene in-
502256 5,600 ohms, -±-5%, V2 watt ( 11137) T108) 77709 Knob-Brightness control knob-brown-for mahogany sulator 
513256 5,600 ohms, 2:10%, 1 watt (11156) 76436 Transformer-Fifth pix IF, transformer (T109, C142, C143, instruments (outer) 75500 Washer-Felt washer for back cover mounting screws 
14659 6,800 ohms, ±.-5%, V2 watt (11111, R112) CR101, L102, 11146) 77718 Knob-Brightness control knob-medium beige-for oak 77882 Washer-Metal washer for support rod fastener (.0478" 

503268 6,800 ohms, -.....-10%. 1/2  watt ( R176) 77833 Transformer-Hi-voltage transformer (Part of T115) instruments (outer) x 25/32" I.D. x 11/4 " 0.13.) 

513268 
503282 
513282 

6,800 ohms, -±10%, 1 watt (R147) 
8,200 ohms, -±10%, V2 watt (RI45, R191, 11213) 

8,200 ohms, -±-10%, 1 watt ( 11182) 

76440 

77821 
77822 

Transformer-Horizontal oscillator transformer complete 
with adjustable cores (T114) 

Transformer-Output transformer (T103) 
Transformer-Power transformer, 117 volts, 60 cycle 

77708 

77751 

Knob-Channel selector knob for Model 27D331 (inner) 
Knob-Channel selector knob-brown-for mahogany in- 

struments for Model 27D331U 

77868 Yoke- Deflection yoke complete w ith 6 contact male 
connector (LI13, L114, L115, L116, C207, P102, 11227, 
R237) 

503310 10.000 ohms, -±-10%, V2 watt ( R139, R164. 11200, 11229) (T113) 
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MODELS 21-T-356U Ch. KCS83E; 21 -T-363, 4, 5, 72, 3, 4, 5, Ch. KCS83; 21 -T-363U, 4U, 5U, 72U, 3U, 4U, 5U, Ch. KCS83B; Early 

INSTALLATION INSTRUCTIONS 

Model 2I-T-356U 
"Bentley" 
Mahogany 

Models 21-1364, 2I-T-364U 
"Hayward" 

Mahogany, Oak 

Models 2I-T-372, 2I-T-372U 
"Preston" 

Mahogany, Oak 

Models 21-T-374, 21-T-374U 
"Sutton" 

Oak, Natural Walnut 

Models 21-T-363, 21- T-363U 
"Hillsdale" 
Mahogany 

Models 21-T-365, 21-T-365U 
"Latham" 

Oak, Natural, Walnut 

Models 21-T-373, 21-T-3 73U 
"Powell" 

Maple, Red Cherry 

Models 2I-T-375, 2I-T-375U 
"Chadwick" 

Mahogany, Walnut 

GENERAL DESCRIPTION 
All models are "21 inch" television receivers. Models 21-T-363, 21-T-364, 21-T-365, 21-T-372, 21-T-373, 21-T-374 and 21-T-375 
are identical except for cabinets and speakers. These receivers feature full twelve channel VHF coverage. Models 21-T-356U, 
21-T-363U, 21-T-364U, 21-T-365U, 21-T-372U, 21-T-373U, 21-T-374U and 21-T-375U, are identical except for cabinets and 
speakers. Model 21-T-356U has the additional difference of employing a 21EP4A glass kinescope. These receivers feature full 
twelve channel VHF coverage plus any four UHF channels desired. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 
PICTURE SIZE 227 sq. ins, on a 21AP4 or 21EP4 Kinescope 
TELEVISION R-F FREQUENCY RANGE 
21-T-363, 364, 365, 372, 373, 374, 375 
Any of 12 VHF channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 
21-T-356 U, 363U, 364U, 365U, 372U, 373U, 374U, 375U 
Any desired combination of 16 VHF and/or UHF channels, 54 
mc. to 88 mc., 174 mc. to 216 mc., 470 mc. to 890 mc. 
Picture Carrier Frequency 45.75 mc. 
Sound Carrier Frequency 41.25 mc. 
RCA TUBE COMPLEMENT 

Tube Used Function 
Chassis KCS83 using KRK29 Tuner 

(1) RCA 6BQ7A R-F Amplifier 
(2) RCA 6X8 R-F Oscillator and Mixer 
Chassis KCS83B and KCS83E using KRK12A Tuner 

(1) RCA 6BQ7A R-F Amplifier (VHF only) 
(2) RCA 6AF4 R-F Oscillator 
(3) RCA 6BQ7A I-F Amplifier 
(4) RCA 654 Voltage Control 
A 1N82 crystal is used as a mixer. 

All Models 
(1) RCA 6CF6  1st Picture I-F Amplifier 
(2) RCA 6CF6 2nd Picture I-F Amplifier 

CHASSIS DESIGNATIONS 

KCS83 Models 21-T-363-364-365-372-373-374 and 375 

employing a KRK29 Tuner, 

KCS83B Models 21.T-363U-364U-365U-372U-373U-374U and 

375U employing a KRK12A Tuner, 

KCS83E Model 21-T-356U employing a KRK12A Tuner. 

(21EP4A Kinescope). 

PICTURE INTERMEDIATE FREQUENCIES 

Picture Carrier Frequency   45.75 mc. 

Adjacent Channel Sound Trap 47.25 mc. 

Sound Trap 4  5 mc. 

SOUND INTERMEDIATE FREQUENCIES 

Sound Carrier Frequency 41.25 mc. and 4.5 mc. 

VIDEO RESPONSE 

FOCUS 

SWEEP DEFLECTION  

SCANNING 

HORIZONTAL SWEEP FREQUENCY  

VERTICAL SWEEP FREQUENCY  

FRAME FREQUENCY (Picture Repetition Rate)  

 To 3.5 mc. 

 Magnetic 

Magnetic 

 Interlaced, 525 line 

15,750 cps 

 60 cps 

30 cps 

RCA TUBE COMPLEMENT 
Tube Used Function 

RCA 6CB6 3rd Picture I-F Amplifier 
RCA 12AU7 Picture 2nd Det. and Horiz. Sync. Sep. 
RCA 6X8 Video Amplifier and Vert. Sync. Sep. 
RCA 12AU7 Video Output and AGC 
RCA 6AU6 1st Sound I-F Amplifier 
RCA 6AU6 2nd Sound I-F Amplifier 
RCA 6AL5 Ratio Detector 
RCA 6AV6 Audio Amplifier 
RCA 6K6GT Audio Output 
RCA 6SN7GT . Vert. Osc. & Dischg. & Sync. Output 
RCA 6K6GT Vertical Sweep Output 
RCA 6SN7GT Horiz. Sweep Oscillator and Control 
RCA 6BQ6GT Horizontal Sweep Output 
RCA 6AX4GT Damper 
RCA 1B3-GT/ 8016 High Voltage Rectifier 
RCA 21AP4 Kinescope 

21EP4A Model 21-T-356U only 
(19) RCA 5U4G Rectifier 
(20) RCA 5Y3GT Rectifier 

(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 

(10) 
(11) 
(12) 
(13) 
(14) 
(15) 
(16) 
(17) 
(18) 

OPERATING CONTROLS (Front) 

Channel Selector 
Fine Tuning  Dual Control Knobs 

Brig htness Single Control under Panel 
Picture Horizontal Hold Single Control under Panel 
Picture Vertical Hold Single Control under Panel 
Sound Volume and On-Off Switch 
Picture 
TV-PH Tone Switch Single Control under Panel 

Dual Control Knobs 

NON-OPERATING CONTROLS (under Front Panel) 

Height screwdriver adjustment 
Vertical Linearity screwdriver adjustment 

NON-OPERATING CONTROLS (not including R-F and 
I -F adjustments) 

Picture Centering top chassis adjustment 
Width   rear chassis adjustment 
Horizontal Drive rear chassis screwdriver adjustment 
Horizontal Linearity rear chassis adjustment 
Horizontal Oscillator Frequency rear chassis adjustment 
Horizontal Oscillator Waveform bottom chassis adjustment 
Horizontal Locking Range rear chassis adjustment 
Focus top chassis adjustment 
Ion Trap Magnet top chassis adjustment 
Deflection Coil top chassis adjustment 
AGC Control rear chassis adjustment 

UNPACKING.-These receivers are shipped complete in 
cardboard cartons. The kinescope is shipped in place in 
the receiver. 

Take the receiver out of the carton and remove all packing 
material. 

Make sure that all tubes are in place and are firmly seated 
in their sockets. 

Check to see that the kinescope high voltage lead clip is 
in place. 

Plug a power cord into the 115 volt a-c power source and 
into the receiver interlock receptacle. Turn the receiver power 
switch to the "on" position, the brightness control fully clock-
wise, and the picture control counter-clockwise. 

ANTENNA INPUT 

Models with a KRK29 Tuner 

These tuner units are designed for VHF reception only. A 
300 ohm antenna input is provided, however, by removing the 
jumper between pins 1 and 5 of the matching unit input jack, a 
72 ohm coaxial line may be used. Jumpers must be added 
between pins 1 and 4 and also between pins 2 and 5 as shown 
in figure 27. The coaxial line is then fastened directly to 
pins 1 and 5.' with the shield connected to pin 1 and the center 
conductor to pin 5. 

Models with a KRK12A Tuner 

The KRK12A tuner unit is designed for UHF-VHF reception. 
A common 300 ohm input is provided for UHF and/or VHF. 
When using a UHF antenna only, a VHF antenna only or a 
combination UHF-VHF antenna, connect the single transmis-
sion line to the receiver antenna terminal board. Do not 
connect the jumper from the crossover network terminal board. 
(Refer to Figure 28). 

Signals from separate UHF and VHF antennas may be fed 
to the tuner. To do this the 300 ohm Crossover Network 
mounted on the cabinet back is used to match two 300 ohm 
lines, from separate UHF and VHF antennas, to the single 
300 ohm tuner input. 

Connect the short jumper, from the crossover terminal 
board, to the antenna terminals of the receiver. Connect the 
transmission lines, from the separate antennas, to their 
respective terminals on the crossover terminal board as 
shown in Figure 28. 

ION TRAP MAGNET ADJUSTMENT.-Set the ion trap 
magnet approximately in the position shown in Figure 2. Start-
ing from this position immediately adjust the magnet by moving 
it forward or backward at the same time rotating it slightly 
around the neck of the kinescope for the brightest raster on 
the screen. Reduce the brightness control setting until the 
raster is slightly above average brilliance. Turn the focus 
control (shown in Figure 2) until the line structure of the 
raster is clearly visible. Readjust the ion trap magnet for 
maximum raster brilliance. The final touches of this adjust-
ment should be made with the brightness control at the maxi-
mum clockwise position with which good line focus can be 
maintained. 

© John F. Rider 



INSTALLATION INSTRUCTIONS 

KINESCOPE 
SOCKET 

ION TRAP 
MAGNET 

FOCUS 
CONTROL 

CENTERING 
ADJUSTMENT 
WING NUT 

KRK29 
TUNER 
UNIT 

DEFLECTION YOKE 
ADJUSTMENT 

CENTERING 
ADJUSTMENT 

LEVER 

Figure 2— Yoke and Focus Magnet Adjustments 

1114 
HORIZONTAL 
OSCILLATOR 
FREQ. ADJ. 

J101 
PHONO 
INPUT 

C174A 
HORIZ. 

LOCKING 
RANGE 

C174B 
MOR I Z 
DRIVE 

PIN- CUSHION 
CORRECTION MAGNET 

(WITH GLASS 
KI NE ONLY ) 

Figure 3—Rear Chassis Adjustments 

INSTALLATION INSTRUCTIONS 

ALIGNMENT OF HORIZONTAL OSCILLATOR.—If 
in the above check the receiver failed to hold sync with the 
hold control at the extreme counter-clockwise position or failed 
to hold sync over 90 degrees of clockwise rotation of the con-
trol from the pull-in point, it will be necessary to make the 
following adjustments. 

Horizontal Frequency Adjustment. —Turn the horizontal 
hold control to the extreme clockwise position. Tune in a 
television station and adjust the T114 horizontal frequency 
adjustment at the rear of the chassis until the picture is just 
out of snync and the horizontal blanking appears as a vertical 
or diagonal black bar in the raster. Then turn the T114 core 
until the bar moves out of the picture leaving it in sync. 

Horizontal Locking Range Adjustment.—Set the hori-
zontal hold control to the full counter-clockwise position. 
Momentarily remove the signal by switching off channel then 
back. The picture may remain in sync. If so turn the T114 rear 
core slightly and momentarily switch off channel. Repeat until 
the picture falls out of sync with the diagonal lines sloping 
down to the left. Slowly turn the horizontal hold control 
clockwise and note the least number of diagonal bars ob-
tained just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C174A 
slightly clockwise. If less than 2 bars are present, adjust 
C174A slightly counter-clockwise. Turn the horizontal hold 
control counter-clockwise, momentarily remove the signal and 
recheck the number of bars present at the pull-in point. Repeat 
this procedure until 2 or 3 bars are present. 

Repeat the adjustments under "Horizontal Frequency Ad-
justment" and "Horizontal Locking Range Adjustment" until 
the conditions specified under each are fulfilled. When the 
horizontal hold operates as outlined under "Check of Horizon-
tal Oscillator Alignment" the oscillator is properly adjusted. 

If it is impossible to sync the picture at this point and the 
AGC system is in proper adjustment it will be necessary to 
adjust the Horizontal Oscillator by the method outlined in the 
alignment procedure on page 13. For field purposes para-
graph "B" under Horizontal Oscillator Waveform Adjustment 
may be omitted. 

FOCUS MAGNET ADJUSTMENT.—The focus magnet 
should be adjusted so that there is approximately three-eighths 
inch of space between the rear metal plate of the yoke 
and the flat of the front face of the focus magnet. This spacing 
gives best average focus over the face of the tube. 

The axis of the hole through the magnet should be parallel 
with the axis of the kinescope neck with the kinescope neck 
through the center of the opening. 

PIN-CUSHION CORRECTION 

Model 21- T-356U only 
Two pin-cushion correction magnets are employed to cor-

rect a small amount of pin-cushion of the raster due to the 
lens effect of the face of the kinescope. These magnets are 
mounted on small arms, one on each side of the kinescope as 
shown in Figure 2. The arms hinge in one plane on self tap-
ping screws which act both as a hinge and an adjustment 
locking screw. When the magnets are swung towards the 
tube, maximum correction is obtained. Minimum correction is 
obtained when the arms are swung away from the tube. To 
adjust the magnets, loosen the two self tapping screws and 
position the magnets until the sides of the raster appear 
straight. Tighten the screws without shifting the position of the 
magnets. In some cases it may be necessary to twist or bend 
the magnet support arms to obtain the appearance of straight 
raster edges. 

CENTERING ADJUSTMENT. —No electrical centering 
controls are provided. Centering is accomplished by means 
of a separate plate on the focus magnet. The centering plates 
include a locking screw which must be loosened before cen-
tering. Up and down adjustment of the plate moves the picture 
up and down and sidewise adjustment moves the picture 
side to side. 

If a corner of the raster is shadowed, check the position of 
the ion trap magnet. Reposition the magnet within the range 
of maximum raster brightness to eliminate the shadow and 
recenter the picture by adjustment of the focus magnet plate. 
In no case should the magnet be adjusted to cause any loss 
of brightness since such operation may cause immediate or 
eventual damage to the tube. In some cases it may be neces-
sary to shift the position of the focus magnet in order to 
eliminate a corner shadow. 

WIDTH, DRIVE AND HORIZONTAL LINEARITY 
ADJUSTMENTS.—Adjustment of the horizontal drive con-
trol affects the high voltage applied to the kinescope. In order 
to obtain the highest possible voltage hence the brightest and 
best focused picture, adjust horizontal drive trimmer C1748 
counter-clockwise until the picture begins to "wrinkle" in the 
middle then clockwise until the "wrinkle" disappears. 

Turn the horizontal linearity control L111 clockwise until 
the picture begins to "wrinkle" on the right and then counter-
clockwise until the "wrinkle" disappears and best linearity 
is obtained. 

Adjust the width control L109 to obtain correct picture width. 

A slight readjustment of these three controls may be neces-
sary to obtain the best linearity. 

Adjustments of the horizontal drive control affect horizontal 
oscillator hold and locking range. If the drive control was 
adjusted, recheck the oscillator alignment. 

HEIGHT AND VERTICAL LINEARITY ADJUST-
MENTS.—Adjust the height control (R173 behind front con-
trol panel) until the picture fills the mask vertically. Adjust 
vertical linearity (R183 behind front control panel), until the 
test pattern is symmetrical from top to bottom. Adjustment of 
either control will require a readjustment of the other. Adjust 
centering to align the picture with the mask. 

FOCUS.—Adjust the focus magnet for maximum definition 
in the test pattern vertical "wedge" and best focus in the 
white areas of the pattern. 

Recheck the position of the ion trap magnet to make sure 
that maximum brightness is obtained. 

Check to see that the knurled yoke nuts and the focus 
magnet mounting nuts are tight. 

KRK29 R-F OSCILLATOR ADJUSTMENTS.—Tune 
in all available stations to see if the receiver r-f oscillator is ad-
justed to the proper frequency on all channels. If adjustments 
are required, these should be made by the method outlined in 
the alignment procedure on page 11. The adjustments for chan-
nels 2 through 12 are available from the front of the cabinet 
by removing the station selector escutcheon as shown in Figure 
4. Adjustment for channel 13 is on top of the chassis. 

STATION SELECTOR 
FINE TUNING 

ro REMOVE ESCUTCHEON, SLIDE 
SPRING CLIP TO LEFT 

— OSCILLATOR ADJUSTMENT 
FOR CHANNEL NUMBER 

Figure 4—KRK29 R-F Oscillator Adjustments 

KRK I2A R-F OSCILLATOR ADJUSTMENTS. —Set the 
fine tuning control to the center of its range on the channel to 
be adjusted. Adjust the oscillator core for this channel to 
obtain maximum audio output without distortion. The adjust-
ment location is the same for all channels, see Figure S. The 

OSCILLATOR 
ADJUSTMENT 

(ALL CHANNELS) 

INDICATOR 
CHANNEI_ 

APERTURE 

o 

'Wet is  
Figure 5—KRK12A Oscillator Adjustment 

insert in the operating position can be determined by a stamp-
ing on the insert drum. This stamping is visible through either 
the front or rear apertures shown in Figure 5. 

AGC THRESHOLD CONTROL.—The AGC threshold 
control R154 is adjusted at the factory and normally should not 
require readjustment in the field. 

To check the adjustment of the AGC Threshold Control, tune 
in a strong signal and sync the picture. Momentarily remove 
the signal by switching off channel and then back. If the pic-
ture reappears immediately, the receiver is not overloading 
due to improper setting of R154. If the picture requires an 
appreciable portion of a second to reappear, or bends exces-
sively, R154 should be readjusted. 

Turn R154 fully counter-clockwise. The raster may be bent 
slightly. This should be disregarded. Turn R154 clockwise until 
there is a very, very slight bend or change of bend in the 
picture. Then turn R154 counter-clockwise just sufficiently to 
remove this bend or change of bend. 

If the signal is weak, the above method may not work as it 
may be impossible to get the picture to bend. In this case, turn 
R154 clockwise until the snow in the picture becomes more 
pronounced, then counter-clockwise until the best signal to 
noise ratio is obtained. 

The AGC control adjustment should be made on a strong 
signal if possible. If the control is set too far clockwise on a 
weak signal, then the receiver may overload when a strong 
signal is received. 

FM TRAP ADJUSTMENT.—In some instances interfer-
ence may be encountered from a strong FM station signal. A 
trap is provided to eliminate this type of interference. To adjust 
the trap tune in the station on which the interference is 
observed and adjust the FM trap for minimum interference in 
the picture. The trap is L5 on KRK29 tuners and is located on 
the antenna matching transformer. 

CAUTION.—In some receivers, the FM trap L.5 will tune 
down into channel 6 or even into channel 5. Needless to say, 
such an adjustment will cause greatly reduced sensitivity 
on these channels. If channels 5 or 6 are to be received, 
check L5 to make sure that it does not affect sensitivity on 
these two channels. 

The FM trap on models using the KRK12A Tuner is fastened 
to the receiver antenna cable and is adjusted in the same 
manner as described above. 

Replace the cabinet back and connect the receiver antenna 
leads to the cabinet back. Make sure that the screws holding 
it are up tight, otherwise it may rattle or buzz when the 
receiver is operated at high volume. 

REFLECTIONS.—Multiple images sometimes known as 
echoes or ghosts, are caused by the signal arriving at the 
antenna by two or more routes. The second or subsequent 
image occurs when a signal arrives at the antenna after 
being reflected off a building, a hill or other object. In severe 
cases of reflections, even the sound may be distorted. In less 
severe cases, reflections may occur that are not noticeable 
as reflections but that will instead cause a loss of definition 
in the picture. 

CABINET ANTENNA.—A cabinet antenna is provided in 
all models using wooden cabinets•and the leads are brought 
out near the antenna terminal board. The cabinet antenna 
may be employed for both UHF and VHF reception in place 
of the outdoor antenna in areas where the signals are strong 
and no reflections are experienced. 

INTERFERENCE.—Auto ignition, street cars, electrical 
machinery and diathermy apparatus may cause interference 
which spoils the picture. Whenever possible, the antenna 
location should be removed as far as possible from high-
ways, hospitals, doctors' offices and similar sources of inter-
ference. In mounting the antenna, care must be taken to 
keep the antenna rods at least 1/4  wave length (at least 6 
feet) away from other antennas, metal roofs, gutters or other 
metal objects. 

Short-wave radio transmitting and receiving equipment 
may cause interference in the picture in the form of moving 
ripples. In some instances it may be possible to eliminate 
the interference by the use of a trap in the antenna transmis-
sion line. However, if the interfering signal is on the same 
frequency as the television station, a trap will provide no 
improvement. 

RECEIVER LOCATION.—The owner should be advised 
of the importance of placing the receiver in the proper loca-
tion in the room. 

The location should be chosen-
—Away from bright windows and so that no bright light 

will fall directly on the screen. (Some illumination in 
the room is desirable, however.) 

—To give easy access for operation and comfortable 
viewing. 

—To permit convenient connection to the antenna. 
—Convenient to an electrical outlet. 
—To allow adequate 'ventilation. 
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ALIGNMENT PROCEDURE 
TEST EQUIPMENT. -To properly service the television 

chassis of these receivers, it is recommended that the following 
test equipment be available: 

VHF Sweep Generator meeting the following requirements: 
(a) Frequency Ranges 

35 to 90 mc., 1 mo. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(c) Output constant on all ranges. 

(d) "Flat" output on all attenuator positions. 

VHF Signal Generator to provide the following frequen-
cies with crystal accuracy: 

(a) Intermediate frequencies 
4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 

Picture Sound Receiver 
Channel Carrier Carrier R -F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

2  55.25  59.75  101 
3  6,1.25  65.75  
4  67.25  71.75 
5  77.25  81.75 
6  83.25  87.75 
7  175.25  179.75 
8  181.25  185.75 
9  187.25  191.75 
10  193.25  197.75 
11  199.25 203.75 
12 205.25 209.75 
13 211.25 215.75  

(c) Output of these ranges should be adjustable and at least 
.1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibra-
tor if the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 mc. 
to 890 mc. RCA Types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following frequen-
cies with crystal accuracy if RCA Type 41A is used. 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

14 471.25 475.75 517 
15 477.25 481.75 523 
16 483.25 487.75 529 
17 489.25 493.75 535 
18 495.25 499.75 541 
19 50 L25 505.75 547 
20 507.25 511.75 553 
21 513.25 517.75 559 
22 519.25 523.75 565 
23 525.25 529.75 571 
24 531.25 535.75 577 
25 537.25 541.75 583 
26 543.25 547.75 589 
27 549.25 553.75 595 
28 555.25 559.75 601 
29 561.25 565.75 607 
30 567.25 571.75 613 
31 573.25 577.75 619 
32 579.25 583.75 625 
33 585.25 589.75 631 
34 59 L25 595.75 637 
35 597.25 601.75 643 
36 603.25 607.75 649 
37 609.25 613.75 655 
38 615.25 619.75 661 
39 621.25 625.75 667 
40 627.25 631.75 673 
41 633.25 637.75 679 
42 639.25 643.75 685 
43 645.25 649.75 691 
44 651.25 655.75 697 
45 657.25 661.75 703 
46 663.25 667.75 709 
47 669.25 673.75 715 
48 675.25 679.75 721 
49 681.25 685.75 727 
50 687.25 691.75 733 

107 
  113 
  123 
  129 
 221 
 227 
 233 
 239 
 245 

251 
257 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

51 693.25 697.75 739 
52 699.25 703.75 745 
53 705.25 709.75 751 
54 711.25 715.75 757 
55 717.25 721.75 763 
56 723.25 727.75 769 
57 729.25 _ 733.75 775 
58 735.25 739.75 781 
59 741.25 745.75 787 
60  747.25 751.75 793 
61   753.25 757.75 799 
62 759.25 763.75 805 
63 765.25 769.75 811 
64 771.25 775.75 817 
65 777.25 781.75 823 
66 783.25 787.75 829 
67 789.25 793.75 835 
68 795.25 799.75 841 
69 801.25 805.75 847 
70 807.25 811.75 853 
71 813.25 817.75 859 
72 819.25 823.75 865 
73 825.25 829.75 871 
74 831.25 835.75 877 
75 837.25 841.75 883 
76 843.25 847.75 889 
77 849.25 853.75 895 
78 855.25 859.75 901 
79 861.25 865.75 907 
80 867.25 871.75 913 
81 873.25 877.75 919 
82 879.25 883.75 925 
83 885.25 889.75 931 

Cathode Ray Oscilloscope. -An oscilloscope with a sensi-
tivity of 1 millivolt per inch is required. A suitable pre-amplifier 
may be employed with oscilloscopes of lesser sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC 
scale is required. RCA Senior "VoltOhmyst" or equivalent. 

DC Milliammeter. -A milliammeter with a range of 0-50 
milliamperes full scale. 

Adapter Socket. -An adapter socket is required to mete. 
the cathode current of the 6S4 voltage control tube of the 
KRK12A Tuner. Wiring of adapter is shown in Figure 15 

KRK29 ANTENNA MATCHING UNIT ALIGNMENT. 
-The antenna matching unit is accurately aligned at the 
factory. Adjustment of this unit should not be attempted in 
the customer's home since even slight misalignment may cause 
serious attenuation of the signal especially on channel 2. The 
r-f unit is aligned with a particular antenna matching trans-
former in place. If for any reason, a new antenna matching 
transformer is installed, the r-f unit should be realigned. 
The F-M Trap which is mounted in the antenna matching 

unit may be adjusted without adversely affecting the align-
ment of the unit. 

To align the antenna matching unit disconnect the lead 
from the F-M trap L5 to the channel selector switch SI-E. 

With a short jumper, connect the output of the matching 
unit through a 1000 mmf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 
Remove the first pix i-f amplifier tube V106. 
Connect the positive terminal of a bias box to the chassis 

and the potentiometer arm to the junction of 11123 and C142. 
Set the potentiometer to produce approximately - 5.0 volts of 
bias at the junction of R123 and C142. 
Connect an oscilloscope to the junction of R135 and L102 

and set the oscilloscope gain to maximum. 
Connect a VHF signal generator to the antenna input termi-

nals. Modulate the signal generator 30% with an audio signal. 
Tune the signal generator to 45.75 mc. and adjust the 

generator output to give an indication on the oscilloscope. 
Adjust L4 in the antenna matching unit for minimum audio 
indication on the oscilloscope. 

Tune the signal generator to 41.25 mc. and adjust Li for 
minimum audio indication on the oscilloscope. 
Remove the juniper from the output of the matching unit. 

Connect a 300 ohm 1/2 watt composition resistor from L5 to 
ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L5 to ground. The sensitivity of the oscilloscope should be 
approximately 0.03 volts per inch. Set the oscilloscope "gain 
to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling react-
ance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 10 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep employed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be accom-
plished by returning channel number 1 to cover this range. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator, be sure not to turn the 
core too far clockwise so that it becomes lost beyond the 
core retaining spring. 

Adjust L2 and L3 to obtain the response shown in figure 
19. L3 is most effective in locating the position of the shoulder 
of the curve at 52 mc. and L2 should be adjusted to give 
maximum amplitude at 53 mc. and above consistent with the 
specified shape of the response curve. The adjustments in the 
matching unit interact to some extent. Repeat the above pro-
cedure until no further adjustments are necessary. 

Remove the 300 ohm résistor and crystal probe connections. 
Restore the connection between LS and SI-E. Replace V106. 

PICTURE I -F TRANSFORMER ADJUSTMENTS. - 

Models 21-T-363 to 21-T-375 incL 

Connect the i-f signal generator across the link circuit on 
terminals A and B of T104. 

Connect the "VoltOhmyst" to the junction of R123 and C142. 
Turn the AGC control fully clockwise. 

Obtain two 7.5 volt batteries capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across each. Connect the battery positive 
terminal of one to the chassis and the potentiometer arm to 
the junction of 8123 and C142. The second battery will be 
used later. 

Set the bias to produce approximately - 5.0 volt of bias at 
the junction of R123 and C142. 
Connect the "VoltOhmyst" to junction of 8135 and L102 and 

to ground. 

Set the VHF signal generator to each of the following fre-
quencies and peak the specified adjustment for maximum 
indication on the "VoltOhmyst". During alignment, reduce the 
input signal if necessary in order to produce 3.0 volts of d-c 
at 8123 and L102 with - 5.0 volts of i-f bias at the junction of 
8123 and C142. 

44.5 mc T108 
45.5 mc. T107 
43.0 mc T106 

Set the VHF signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at 8135, 
L102. Use sufficient signal input to produce 3.0 volts of d-c 
on the meter when the adjustment is made. 

47.25 mc Li 18 

Models 21- T-356U to 21- T-375U incL 

Connect the "VoltOhmyst" to the junction of 8123 and C142. 

Turn the AGC control fully clockwise. 

Obtain a 7.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction 8123 and 
C142. Adjust the potentiometer for - 5.0 volts indication on 
the "VoltOhmyst". 

Connect the "VoltOhmyst" to the junction of 8135 and L102 
and to ground. 

Connect the output of the signal generator to the front 
terminal of the crystal mixer in series with a 1500 mmf. 
ceramic capacitor. 

Set the VHF generator to each of the following frequencies 
and with a thin fiber screwdriver tune the specified adrustment 
for maximum indication on the "VoltOhmyst". In each in-
stance the generator should be checked against a crystal 
calibrator to insure that the generator is on frequency. 

During alignment, reduce the input signal if necessary in 
order to produce 3.0 volts of d-c at 8135 and L102 with - 5.0 
volts of i-f bias at the junction of 8123 and C142. 

44.5 mc. T108 
45.5 mc  07 
43.0 mc. T11106 

Set the signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at junction of 
8135 and L102. Use sufficient signal input to produce 3.0 volts 
of d-c47725 m cthemeter when adjustment is made. 
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SWEEP ALIGNMENT OF PICTURE I-F. - 

Models 21-T-363 to 21-T-375 in cl. 

To align T2 and T104, connect the sweep generator to the 
mixer grid test point TP2, in series with a 1500 mmf. ceramic 
capacitor. Use the shortest leads possible, with not more than 
one inch of unshielded lead at the end of the sweep cable. 
Connect the sweep ground lead to the top of the tuner. 

Set the channel selector switch to channel 4. 

Clip 330 ohm resistors across terminals A and B of T107 
and T108. 

Preset C122 to minimum capacity. 
Adjust the bias box potentiometer to obtain -5.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of R135 
and C142. Set the AGC control fully clockwise. 
Connect a 180 ohm composition resistor from pin 5 of V106 

to terminal A of 1106. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 
Couple the signal generator loosely to the diode probe in 

order to obtain markers. 

Adjust T2 (top) and T104 (top) for maximum gain and with 
45.75 mc. at 7E% of maximum response. 

Set the sweep output to give 0.3 volt peak-to-peak on the 
oscilloscope when making the final touch on the above 
adjustment. 

Adjust C122 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in 
Figure 22. Maximum allowable tilt is 20%. 

Disconnect the diode probe, the 180 ohm and two 330 ohm 
resistors. 

Connect the oscilloscope to the junction of R135 and L102. 

Leave the sweep generator connected to the mixer grid test 
point TP2 With the shortest leads possible. 

Adjust the output of the sweep generator to obtain 3.0 volts 
peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch T106, T107 and T108 to obtain the response shown 
in Figure 23. 

Models 21- T-356U to 21- T-375U incl. 

To align the crystal mixer circuit and T2 and T104 con-
nect the VHF sweep generator to the front terminal of the 
1N82 crystal holder in series with a 1500 mad. ceramic 
capacitor. Use the shortest leads possible, grounding the 
sweep generator to the tuner case. 

Clip 330 ohm resistors across terminals A and B of T107 
and T108. 

Set the channel selector to channel S. 

Connect a 180 ohm composition resistor from pin 5 of V106 
to terminal A of T106. Connect the oscilloscope diode probe to 
pin 5 of V106 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

The shunt trimmer C122 across terminals A and B of 1104 
is variable and is provided as a bandwidth adjustment. Preset 
the shunt trimmer to minimum capacity. Adjust T2 (top) and 
T104 (top) for maximum gain at 43.5 mc. and with 45.75 mc. 
at 75% of maximum response. 
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CHASSIS KCS83 KCS83B KCS83E 

ALIGNMENT PROCEDURE 

Adjust Ti for maximum gain. Readjust T2 and T104 if neces-
sary to obtain proper wave shape, see Figure 13. 

Disconnect the diode probe, the 180 ohm and the two 330 
ohm resistors. 

Connect the oscilloscope to the junction of R135 and L102. 
Adjust the bias potentiometer to obtain — 5.0 volts of bias 

as measured by a "VoltOhmyst" at the junction of R123 
and C142. 

Leave the sweep generator connected to the front terminal 
of the 1N82 crystal holder with the shortest leads possible and 
with not more than one inch of unshielded lead at the end 
of the sweep cable. If these precautions are not observed, the 
receiver may be unstable and the resp-Drise curves obtained 
may be unreliable. 

Adjust the output of the sweep generator to obtain 3.0 to 
5.0 volts peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch T106, T107 and T108 to obtain the response shown 
in Figure 14. 
Remove the oscilloscope, sweep and signal generator 

connections. 
Remove the bias box employed to provide bias for alignment. 

KRK29 TUNER ALIGNMENT 

Models 21-T-363 to 21-T-375 incl. 

A tuner unit IA Wch is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are compleiely out of adjustment, preset C27 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. 
Turn T2 slug all the way out. Do not change any of the adjust-
ments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of T104 
and terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 
The 43.5 mc. trap is adjusted with zero bias. To insure that 

the bias will remain constant, take a clip lead and short 
circuit the AGC terminal of the tuner at the terminal board 
to ground. 

Connect the oscilloscope to the test point TP1 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 
Connect the output of the VHF signal generator to the output 

of the antenna matching unit at the junction of L5 and C4 
at the bottom of the FM trap L5. 

Tune the signal generator to 43.5 mc. and modulate if 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimurrt 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to one 
specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C33 into channel 2, 
thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce — 3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read — 3.0 volts at the test point TP1, as read 
on the "VoltOhmyst". The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 
5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner unit 
through the hole provided for the adjustment of C16. Be care-
ful that the wire does not touch any of the tuned circuits as 
it may cause the frequency of the tuner oscillator to shift. 
Connect the other end of the wire to the " r-f in" terminal of 

the signal generator. Adjust C25 to obtain an audible beat 
with the signal generator. 

Turn the C27 clockwise until the beat note just begins to 
change, then turn one full turn in the same clockwise direction. 

Return the fine tuning control to the mechanical center 
of its range. 

Note.— If on some units, it is not possible to reach the proper 
channel 8 oscillator frequency by adjustment of C25, switch 
to channel 13 and adjust L49 to obtain proper channel 13 
oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readiust L49 and back to 
channel 8 and adjust C25. 

Set the T2 core for maximum inductance (core turned 
counter-clockwise). 

Connect the sweep generator through a suitable attenua-
ator, as shown in Figure 10, to the input terminals of the 
antenna matching unit. 

Connect the signal generator loosely to the antenna terminals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the 
oscilloscope. Excessive input can change oscillator injection 
during alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and C7 for approximately correct 
curve shape, frequency, and band width as shown in Figure 18. 

The correct adjustment of C7 is indicated by maximum 
amplitude of the curve midway between the markers. C11 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C21 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably (assum-
ing that C7 has been properly adjusted). C16 is the coupling 
adjustment and hence primarily affects the response bandwidth. 

Connect the "VoltOhmyst" to test point TP1. Adjust C22 to 
read — 3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C27, 
C21, C16 and C11 for proper response. Adjust C7 for maximum 
gain at midpoint of the curve. Repeat if necessary until the 
proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator 
frequency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L49 to obtain an audible beat. Slightly overshoot 
the adjustment of L49 by turning the slug an additional turn 
in the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C27 to again 
obtain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and 
picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L36 and L20 for proper response as shown in 
Figure 18. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within range. 

If it was necessary to readjust C22, turn the sweep and 
signal generators back on and recheck the channel 13 
response. Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C21, C16, C11 and C7 for correct curve shape, 
frequency and bandwidth. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C21 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator 
frequency 129 mc. 

Set the fine tuning control to the center of its mechani-
cal range. 

Adjust L54 for an audible beat. Adjust L48, and L32 
for proper curve shape as shown in Figure 18. Recheck the 
oscillator injection voltage at TP1, to insure that it is within 
the limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator 
frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the 
response and oscillator injection voltage obtained. See 
Figure 18 for typical response curves. It should be found 
that all these channels have the proper response with the 
markers above 80% response. 

If the markers fail to fall within this requirement readjust 
L48, and L32 in order to obtain curves within the proper limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to Figure 18 for proper wave shape. Check 
the injection voltage at each channel to be within limits. 
If necessary readjust C11, C21, or C16 to obtain the proper 
response. 

With the receiver and signal generator on channel 13 ad-
just L49 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 

KRKI2A TUNER ALIGNMENT 

Models 21- T-356U to 21- T-375U incl. 

TUNER VHF ALIGNMENT.—Remove the 6S4 voltage 
control tube from its socket and insert the adapter. Insert the 
6S4 in the adapter. 

Connect the 0-50 milliampere meter to the adapter socket 
leads and turn the adapter switch on. 

Remove the tuner cover shield. 

Rotate the channel selector to a point midway between 
channels, disengaging the insert contacts, and observe the 
non-oscillating plate current. Some tubes may oscillate even 
with the tuned circuits disengaged. To be sure the oscillator 
is in a non-oscillatory state, short circuit the spring contacts 
12 and 13, the two contacts nearest the tuner front. 

(NOTE: The contacts are at zero d-c potential.) Should the 
plate current rise, keep the contacts shorted while adjusting 
the oscillator plate current. Adjust R6, oscillator voltage con-
trol, for a 28 milliampere reading on the meter. 

Replace the tuner cover shield. 

Connect the VHF sweep generator to the antenna terminals. 

Connect the VHF signal generator loosely to the antenna 
terminals. 

Connect the oscilloscope, through the preamplifier if needed 
with oscilloscope used, to test point TP1. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Turn off the adapter switch, removing plate voltage from 
the oscillator. This is required because of RF-IF interaction 
when a crystal is used as a mixer. 

Set the channel selector and the sweep generator to 
channel 2. 

Insert markers of channel 2 picture carrier and sound 
carrier, 55.25 mc. and 59.75 mc. 

Adjust antenna T6, r-f amplifier plate L29 and mixer L30 
adjustments for a symmetrical curve with maximum gain at 
the center of the pass band. The curves will have a deep 
valley because of no crystal loading and nonlinear detector 
characteristics. The limits for the 100% response points are 
shown in Figure 11. The proper curve shape is shown in Figure 
11(b). (See Note on page 13 for detailed explanation of 
adjustment.) If the bandwidth is out of tolerance, it can 
usually be corrected by redressing the coupling capacitor 
of the double tuned circuit, C40 on insert A. Maximum 
bandwidth occurs when the capacitor is centered in the 
insert chamber. 

Repeat the above steps for all VHF channels adjusting the 
appropriate antenna, r-f amplifier plate and mixer slugs for 
a symmetrical curve with maximum gain at the center of 
the pass band. 

Turn off the sweep generator. 

Remove the oscilloscope and preamplifier if used, from test 
point TP1. 

Turn the AGC control fully clockwise. 

Remove the clip lead grounding the AGC bias on the tuner 
terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Connect the potentiometer arm of the second bias supply 
to the junction of R123 and C142, and ground the positive 
battery terminal. Adjust the bias potentiometer to produce 
—5 volts of i-f bias as indicated on the "VoltOhmyst" at the 
junction point. 

Connect the oscilloscope to the junction of R135 and L102. 
Use 3 to 5 volts peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to the 
oscillator. 

Turn the channel selector to channel 13. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator slug L22 to proper frequency, 257 mc. 
This may be done in several ways. The easiest way and the 
way which will be recommended in this procedure will be 
to use the signal generator as a heterodyne frequency meter 
and beat the oscillator against the signal generator. To do 
this, tune the signal generator to 257 mc. with crystal accu-
racy. Insert one end of a piece of insulated wire into the 
tuner through either of the two holes next to the oscillator 
tube on the right front top corner of the tuner. Be careful 
that the wire does not touch any of the tuned circuits as it 
may cause the frequency of the oscillator to shift. Connect 
the other end of the wire to the "r-f in" terminal of the signal 
generator. Adjust L22 oscillator slug to obtain an audio beat 
with the signal generator. 

Turn on the sweep generator and set to channel 13. 
Adjust Ti for maximum gain on the oscilloscope. Adjust mixer 
tank circuit L21 for maximum gain and flat-topped curve. 
Recheck Ti for maximum gain at center of band with the 
proper response. Maximum gain and flat-topped response 
should be obtained simultaneously. 
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ALIGNMENT PROCEDURE 
Adjust the oscillator to frequency on all VHF channels by 

switching the receiver and signal generator to each VHF 
channel and adjusting the appropriate oscillator slug to 
obtain a beat with the signal generator. Adjust the appropriate 
mixer slug where necessary to obtain maximum gain and 
proper curve shape as explained above. 

Adjust the tunable I-F Trap C16-L7. To do this connect the 
signal generator to the fixed I-F Trap C2-L2 at the end opposite 
the antenna terminal plug. Set the signal generator to 43.5 
mc. and adjust the output of the signal generator to obtain 
sufficient indication on the oscilloscope. Tune the I-F Trap 
C16-L7 for minimum indication on the oscilloscope. 

Remove the signal generator and the oscilloscope. 

TUNER UHF ALIGNMENT. -To align the UHF inserts: 

Turn off the adapter switch, removing plate voltage from 
the oscillator. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Connect the oscilloscope, through the preamplifier if needed 
with oscilloscope used, to test point TP1. 

Connect the UHF sweep generator to the antenna terminals. 
Use a 10 DB attenuator pad to assure proper alignment. 

Connect the UHF signal generator loosely to the antenna 
terminals. 

Set the channel selector to the desired position and the 
sweep generator to sweep the frequency of the insert being 
used. 

Insert markers of the picture carrier and sound carrier 
for desired channel. 

Adjust UHF antenna, link coupling and mixer adjustments 
for a symmetrical curve, with maximum gain, centered about 
the pass band. 

The responses are shown in Figure 12. The curve shape 
will usually vary from Figure 12 (a) to Figure 12 (c) going 
higher in frequency, however any of these responses are 
acceptable. 

Repeat the above steps for all UHF inserts used adjusting 
the appropriate antenna, link coupling and mixer slugs for 
a symmetrical curve, with maximum gain, centered about 
the pass band. 

Remove the oscilloscope and preamplifier if used, from 
test point TP1. 

Remove the clip lead grounding the AGC bias on the tuner 
terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce - 3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal. 

Connect the potentiometer arm of the second bias supply 
to the junction of R123 and C142, and ground the positive 
battery terminal. Adjust the bias potentiometer to produce 
-5 volts of i-f bias as indicated on the "VoltOhmyst" at the 
junction point. 

Connect the oscilloscope to junction of R135 and L102. Use 
3 to 5 volts peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to the 
oscillator. 

Turn the channel selector to the lowest UHF channel to 
be used. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator core to proper frequency. To do this, 
connect the VHF signal generator to test point TP1 with the 
shortest leads possible. Insert a 45.75 mc. marker from the 
VHF generator. 

Set the UHF sweep generator to sweep the desired channel, 
and observe the output on the oscilloscope. If the sweep gen-
erator is not sweeping the correct frequency range, it may be 
necessary to readjust the sweep in order to place the 45.75 
marker on the response curve as in Figure 14. 

Set the UHF marker generator to the picture carrier of the 
channel insert being adjusted and connect to test point TP1. 

Adjust the oscillator core until the markers for 45.75 mc. 
and the picture carrier coincide on the sweep pattern on 
the oscilloscope. 

Adjust mixer core for maximum gain with proper wave 
shape. 

Connect the "VoltOhmyst" to test point TP1, using 1.5 volt 
D.C. scale. 

Set oscillator injection adjustment to read .1 volt on the 
"VoltOhmyst." 

Repeat the above steps for all UHF inserts adjusting the 
oscillator injection control only if the reading on the "Volt-
Ohmyst" exceeds .3 volt. Adjust as necessary to read .3 volt 
or less at TP1. 

RATIO DETECTOR ALIGNMENT.-Set the signal gen-
erator at 4.5 mc. and connect it to the first sound i-f grid, 
pin 1 of V101. 

As an alternate source of signal, the RCA WR39B or 
WR39C calibrator may be employed. In such a case, con-
nect the calibrator to the grid of the third pix i-f amplifier, 
pin 1 of V108. 

Set the frequency of the calibrator to 45.75 mc. (pix carrier) 
and modulate with 4.5 mc. crystal. The 4.5 mc. signal 
will be picked off at L103 and amplified through the sound 
i-f amplifier. 

Connect the "VoltOhmyst" to pin 2 of V103. 

Tune the ratio detector primary, T102 top core for maximum 
d-c output on the "VoltOhmyst". Adjust the signal level from 
the signal generator for 6 volts on the "VoltOhmyst" when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 

Connect the "VoltOhmyst" to the junction of R108 and C109. 

Tune the ratio detector secondary T102 bottom core for zero 
d-c on the "VoltOhmyst". 

Repeat adjustments of 1102 top for maximum d-c at pin 2 
of V103 and T102 bottom for zero d-c at the junction of R108 
and C109. Make the final adjustments with the signal input 
level adjusted to produce 6 volts d-c on the "VoltOhmyst" at 
pin 2 of V103. 

SOUND I-F ALIGNMENT.-Connect the signal gener-
ator to the first sound i-f amplifier grid, pin 1 of V101. 

As an alternate source of signal, the RCA WR39B or 
WR39C calibrator may be employed as above. 

Connect the "VoltOhmyst" to pin 2 of V103. 

Tune the T101 top core for maximum d-c on the "Volt-
Ohmyst". 

The output from the signal generator should be set to 
produce approximately 6.0 volts on the "VoltOhmyst" when 
the final touches on the above adjustment are made. 

4.5 MC. TRAP ADJUSTMENT.-Connect the signal 
generator in series with a 100 ohm resistor to pin 2 of V109. 
Set the generator to 4.5 mc. and modulate it 30% with 400 
cycles. Set the output to approximately 0.5 volt. 

Short the third pix i-f grid to ground, pin 1, V108, to prevent 
noise from masking the output indication. 

Connect the crystal diode probe of an oscilloscope to the 
plate of the viedo amplifier, pin 9 of V110. 

Adjust the core of L104 for minimum output on the oscillo-
scope. 

Remove the short from pin 1, V108 to ground. 

As an alternate method, this step may be obmitted at this 
point in the alignment procedure and the adjustment made 
"on the air" after the alignment is completed. 

If this is done, tune in a station and observe the picture on 
the kinescope. If no 4.5 mc. beat is present in the picture, when 
the fine tuning control is set for proper oscillator-frequency, 
then L104 requires no adjustment. If a 4.5 mc. beat is present, 
turn the fine tuning control slightly clockwise so as to exagger-
ate the beat and then adjust L104 for minimum beat. 

AGC CONTROL ADJUSTMENT.-Disconnect all test 
equipment except the oscilloscope which should be connected 
to pin 9 of V110. 

Connect an antenna to the receiver antenna terminals. 

Turn the AGC control fully counter-clockwise. 

Tune in a strong signal and adjust the oscilloscope to see 
the video waveform. 

Turn the AGC control clockwise until the tips of sync begin 
to be compressed, then counter-clockwise until no compression 
is obtained. 

HORIZONTAL OSCILLATOR ADJUSTMENT.-Nor-
molly the adjustment of the horizontal oscillator is not con-
sidered to be a part of the alignment procedure, but since the 
oscillator waveform adjustment may require the use of an 
oscilloscope, it can not be done conveniently in the field. 
The waveform adjustment is made at the factory and normally 
should not require readjustment in the field. However, the 
waveform adjustment should be checked whenever the 
receiver is aligned or whenever the horizontal oscillator 
operation is improper. 

Horizontal Frequency Adjustment.-Tune in a station 
and sync the picture. If the picture cannot be synchronized 
with the horizontal hold control R196, then adjust the T114 
frequency core on the rear apron until the picture will 
synchronize. If the picture still will not sync, turn the T114 
waveform adjustment core (under the chassis) out of the coil 
several turns from its original position and readjust the T114 
frequency core until the picture is synchronized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive 
control C174B, the width control L109 and the linearity control 
L111 until the picture is correct. 

Horizontal Oscillator Waveform Adjustment.-The 
horizontal oscillator waveform may be adjusted by either of 
two methods. The method outlined in paragraph A below 
may be employed in the field when an oscilloscope is not 
available. The service shop method outlined in paragraph B 
below requires the use of an oscilloscope. 

A.-Turn the horizontal hold control completely clockwise. 
Place adjustment tools on both cores of T114 and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the T114 frequency core (on the rear 
apron) until the picture falls out of sync and three or four 
diagonal black bars sloping down to the right appear on the 
screen. Then, turn the waveform adjustment core (under the 
chassis) into the coil while at the same time adjusting the fre-
quency core so as to maintain three or four diagonal black 
bars on the screen. Continue this procedure until the oscillator 
begins to motorboat, then turn the waveform adjustment core 
out until the motorboating just stops. As a check, turn the T114 
frequency core until the picture is synchronized then reverse 
the direction of rotation of the core until the picture falls out 
of sync with the diagonal bars sloping down to the right. 
Continue to turn the frequency core in the same direction. No 
more than three or four bars should appear on the screen. 
Instead, the horizontal oscillator should begin the motorboat. 
Retouch the adjustment of the T114 waveform adjustment core 
if necessary until this condition is obtained. 

B.-Connect the low capacity probe of an oscilloscope to 
terminal C of T114. Turn the horizontal hold control one-
quarter turn from the clockwise position so that the picture is 
in sync. The pattern on the oscilloscope should be as shown 
in Figure 24. Adjust the waveform adjustment core of T114 
until the two peaks are at the same height. During this adjust-
ment, the picture must be kept in sync by readjusting the 
hold control if necessary. 

This adjustment is very important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the pull-in range becomes inade-
quate and the broad peak can cause double triggering of the 
oscillator when the hold control approaches the clockwise 
position. 

Remove the oscilloscope upon completion of this adjustment. 

Horizontal Locking Range Adjustment.- Set the hori-
zontal hold control to the full counter-clockwise position. 
Momentarily remove the signal by switching off channel then 
back. The picture may remain in sync. If so turn the T114 fre-
quency core slightly and momentarily switch off channel. 
Repeat until the picture falls out of sync with the diagonal lines 
sloping down to the left. Slowly turn the horizontal hold control 
clockwise and note the least number of diagonal bars 
obtained just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C174A 
slightly clockwise. If less than 2 bars are present, adjust 
C174A slightly counter-clockwise. Turn the horizontal hold 
control counter-clockwise, momentarily remove the signal and 
recheck the number of bars present at the pull-in point. 
Repeat this procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. Adjust the T114 frequency core so that the diagonal 
bar sloping down to the right appears on the screen and then 
reverse the direction of adjustment so that bar just moves to 
the left side of the screen leaving the picture in synchronization. 

SENSITIVITY CHECK. -A comparative sensitivity check 
can be made by operating the receiver on a weak signal 
from a television station and comparing the picture and sound 
obtained to that obtained on other receivers under the 
same conditions. 

This weak signal can be obtained by connecting the shop 
antenna to the receiver through a ladder type attenuator pad. 
The number of stages in the pad depends upon the signal 
strength available at the antenna. A sufficient number of 
stages should be inserted so that a somewhat less than normal 
contrast picture is obtained when the picture control is at the 
maximum clockwise position. Only carbon type resistors 
should be used to construct the pad. 

RESPONSE CURVES.-The response curves shown on 
pages 14 and 15 and referred to throughout the alignment 
procedure were taken from a production set. Although these 
curves are typical, some variations can be expected. 

The response curves are shown in the classical manner of 
presentation, that is with "response up" and low frequency to 
the left. The manner in which they will be seen in a given test 
set-up will depend upon the characteristics of the oscilloscope 
and the sweep generator. The curves may be seen inverted 
and/or switched from left to right depending on the deflec-
tion polarity of the oscilloscope and the phasing of the 
sweep generator. 

NOTE ON KRK12A TUNER ALIGNMENT.-The use 
of a crystal mixer makes it necessary to observe the insert 
responses with the oscillator disabled. This is due to undesir-
able r-f ii-f interaction if the oscillator was allowed to operate 
during alignment. Therefore, the responses shown in Figure 11 
are not a strictly true representation of the insert band pass 
during actual operation. When an insert is aligned, using 
an oscilloscope to observe the response, the curve shown in 
figure 11(b) will be the correct response for reference. In 
actual operation, the band pass will be such that the sound 
and picture carriers will be at the tips of the curve. The 
adjacent channel picture and sound carriers will be in the 
valleys at each side. Care should be taken not to exceed the 
limits shown in figure 11(a) and 11(c). 

The valley in the center of the response curve, may vary 
from 0 to 50% above the base line for VHF inserts. Adjust the 
output level of the sweep generator to prevent excessive signal 
input to the tuner. Excessive signal input will be indicated by 
the valley rising above the 50% level, particularly on the 
higher VHF channels. 

Oscillator injection voltage is not adjusted on VHF inserts. 
A check may indicate variations from .08 to .3 volts at TP1, but 
such readings should not be interpreted as an indication of 
trouble. On UHF channels, however, the injection voltage 
should be adjusted to fall within the specified limits. 
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CHASSIS KCS83 KCS83B  KCS83E 

OSCILLATOR 
ADJUSTMENT 

(ALL CHANNELS) 

flL' IL 

CHANNELS 
2 104 
(VHF) 

CHANNELS 
5 TO 6 INCLUSIVE 

(VHF) 

CHANNELS 
7 TO IO INCLUSIVE 

(VHF) 

CHANNELS 
II TO IS INCLUSIVE 

(VHF) 

CHANNELS 
14TO 52 INCLUSIVE 

(UHF) 

CHANNELS 
537083 INCLUSIVE 

(UHF) 

DETENT 
TENSION 
ADJ. N o  

FINE 
TUNING 
ADJ. 

CHANNEL 
INDICATOR 
APERTURE 

VHF 
RPM PLATE ADJ. 

UNF 
LINK CLILIPLIII6 ADJ. 

Figure 8—KRKI2A Oscillator Adjustments 

L31 L30 L29 16 
03C. MIXER R- F AMP ANT. 

ADJ. PLATE ADJ ADJ. 

L27 L26 
MIXER RF AMP 
ADJ. PLATE ADJ 

TS 
AN. 
ADJ. 

0 0 0 ; 0 0(e.: 0 o Oë0 00 0 

L24 
MIXER 
ADJ. 

1.23 14 
R-F AMP ANT. 

PLATE ADJ. ADJ. 

Oíoo 0720 0'.-O 0 0 0 0 0 0 

L22 
OSC 
ADJ. 

L21 
MIXER 
ADJ. 

L20 
R-F AMP 

PLATE ADJ. 

73 
ANT. 
ADJ. 

020 0'0 0 0 O 0 0 0 0 0 

OSC. 
ADJ. 

UHF 
03C INJECT 

ADJ. 

TPI 
TEST POINT 

C31 
MIXER 
AD 

C30 C29 
LINK ANT 

COUPLIN6 ADJ. ADJ. 

Cà C7 C6 
MIXER LINK ANT 
ADJ. COUPLING ADJ. A 

MIXER 
ADA 

T1 
CONVERTER 

o 
TRANS. 

CHANNEL 
INDICATOR 
APINTIRE 

Figure 9—KRK12A Tuner Adjustments 

CI6 -L7 
TRAP 

I-F TRAP 

R6 
OSC VOLT. 
CONTROL. 

PAD FOR PAD FOR PAD FOR 
SO al. COAX 72 .rL COAX . • 3003. BAL 

INPUT 

300.n. 
BALANCED 
OUTPUT 

47IL 4742 

4711 

30014. 
BALANCED 
OUTPUT 

Figure 10—Sweep Attenuator Pads 

39011 

4711 

3003. 
BALANC ED 
OUTPUT 

Figure 12—KRKI2A UHF Insert Responses 

42 SMC 
70% 

45 7561C 
75% 5% 

47 2514C 

Figure I3— T2 and T104 Figure 14—Over-all 
Response with KRK12A I-F Response with KRKI2A 

r. SAD. 
come, corourft 

•P.1 CRAM ADJ ADJ 0441 
SRO CANNER PIA CAPRINS SAD A1111E/1 PIA CACHMRRIER 

PIA j SAD. 
CARRIER ‘, CARNIER 

(A/ 

Figure 11—KRK12A VHF Insert Responses 

(R) 654 , 

VOLTAGE 
CONTROL 

2 
  o  

'AIWA MME TER 
0-SOMA 

SWITCH 

Figure 15—KRKI2A Voltage Control Adapter 

C25 
03C. ADJ. 

M31472 

L51 t-• 
L50 CHAN.3 111111  

CHAN.2 
L52 

0 a-éHAN. 4 

C>,. L53 

CHAN.12 

L59 

L60 ) Q iC,„..FIA N.5 

'.----.40 (  CkHAN.6 

CHAN.11--00 Of L55 

L58 CHAN. 7 

CHAN. 10 L56 
CHAN. 8 

L57 
CHAN. 9 

11111 

Figure 16—KRK29 R-F Oscillator Adjustments 

IS C21 C7 
MIXER MIXER GRID R-F GRID 
TRANS CHAN 8 CHAN 2 

TP 3 TP2 C II 
TEST PT. TEST PT. R-F PLATE LS 

(MIXER PLATE) ALIGN CHAN 8 PM TRAP L3 L2 

C25 
OSC. ADJ. 

C27 
FINE TUNING 

ADJ. 

C22 
OSC. INJ. 

ADJ. 

L50 THROUGH L60 
NOIVIDUAL CHANNEL 
OSC ADJUSTMENTS 

1.MA 

L49 L48 
OSC CHAN 13 MIXER GRID 

TRACKING ADJ. CHAN 6 

TP1 
TEST PT. 
(OSC INJ) 

L32 
R-F PLATE 
CHAN 6 

Figure I7—KRK29 Timer Adjustments 

CV'60 

Figure 18—KRK29 R-F Response 

Tt 

L 1 
21.25 MC 
I-F TRAP 

L4 
45.75 MC 
I-F TRAP 

C33 
43.5 MC 
IF TRAP 

L20 
R-F PLATE 
CHAN 13 

C16 
BAND WIDTH 

L36 
MIXER GRID 
CHAN 13 

SHOULDER 
AT 52 MC 

( 53 MC. 100% RESPONSE 

60 MC. 

SO MC AT 60% ± 15%. RESPONSE POINT 

Figure I9—KRK29 Antenna Matching Unit Response 

4.5 MC---"--« 

4.5 MC 

Figure 20—Sound Figure 21—Ratio 
Det. Response 

42720.2362 

Response 

45.7S MC 
75% AS% 

47. ZINC 

Figure 22—KRK29 T2 
and T104 Response 

IN CORRECT 

42.514C 

450 MC 
90% 

45 TS MC 
40% I 50 % 

app4VIZ 

Figure 23—KRK29 
Over-all I-F Response 

CORR ECT 

Figure 24—Horizontal Oscillator Wave Forms 

C John Y. Rider 



The following 
the picture 
the receiver 
ground and 

measurements represent 
synced and the AGC control 
antenna terminals. Voltages 
with the receiver operating 

two sets of conditions. In the first condition, 
properly adjusted. The second condition was 
shown are read with a type WV97A senior 

on 117 volts, 60 cycles, a-c. The sym bol 

VOLTAGE CHART 

a 15000 microvolt test pattern signal was fed into the receiver, 
obtained by removing the antenna leads and short circuiting Tube 

"VoltOhmyst" between the indicated terminal and chassis No. 
< means less than. 

Tube 

Type Function 
Operating 

Condition 

E. Plate E. Screen E. Cathode E. Grid 

Pin 
No. Volts 

Pin 

No. Volts 

Pin 

No. Volts 

Pin 

No. Volta 

Notes on Measurements 

Tube 

No. 
Tube 

Type Function 
Operating 

Condition 

E. Plate E. Screen E. Cathode E. Grid 

6CB6 
3rd Piz. I-F 
Amplifier 

15000 Mu. V. 

Signal 5 138 6 150 2 2.3 1 0 Pin 

No. Volts 

Pin 

No. Volts 

Pin 

No. Volts 

Pin 

No. Volts 

V108 
Notes on Measurements 

No Signal 5 130 6 143 2 2.2 1 < 0.1 

VI 

KRK29 

65137A 
R-F 

Amplifier 
15000 Mu. V. 

Signal 6 170 - - 8 0.1 7 
V109A 12AUT 

Picture 

2nd Del. 
15000 Mu. V. 

Signal 1 - 3 0 2 -1.85 

No Signal 6 133 - - 8 1.1 7 0 No Signal 1 -14 - - 3 0 2 -.6 

R-F 
Amplifier 

15000 Mu. V. 
Signal 1 270 - 3 170 2 - V1095 12AU7 

Hone. Sync 

Separator 
15000 Mu. V. 

Signal 6 260 - - 8 160 7 122 

No Signal 1 260 - - 3 133 2 - No Signal 6 253 - - 8 105 7 94.5 

V2 

KRK29 

8X8 Mixer 
15000 Mu. V. 

Signal 9 160 8 160 6 0 7 

-2.4 to 

-3.0 VII0A 6X8 
Video 
Amplifier 

15000 Mu. V. 

Signal 9 120 8 147 6 .9 7 -1.85 
AGC control set 

for normal operation 

No Signal 9 145 8 145 6 0 7 
-2.8 to 

-3.5 No Signal 9 95 8 138 6 1.35 7 -.6 
AGC control set 

for normal operation 

R-F 

Oscillator 

15000 Mu. V. 

Signal 3 95 - - 6 0 2 
-3.8 to 

-5.5 V110B 6X8 
Vert. Sync 
Separator 

15000 Mu. V. 
Signal 3 79 - - 6 .90 2 -28.8 

No Signal 3 90 - - 6 0 2 
-3.0 to No Signal 3 46.5 - - 6 1.35 2 -2.1 

12AU7 
Video 

Output 

15000 Mu. V. 

Signal 8 231 - - 8 13 7 0 
VI 

KRK12A 

6507A 
R-F 
Amplifier 

15000 Mu. V. 

Signal 6 143 - - 8 1.2 7 0 
VII1A 

No Signal 6 225 - - 8 12.5 7 0 
No Signal 6 138 - - 8 1.0 7 0 

12AU7 
AGC 

Amplifier 

15000 Mu. V. 

Signal 1 -55 - - 3 135 2 125 
R-F 
Amplifier 

15000 Mu. V. 

Signal 1 260 - - 3 143 2 97 
V111B 

No Signal 1 0.3 - - 3 132 2 68 
Na Signal 1 250 - - 3 137 2 97 

V2 

KRK12A 

6AF4 

R-F 

Oscillator 
15000 Mu. V. 

Signal 1 & 7 78 - S 0 2 & 6 -8 
V112A 6SN7GT 

Sync 

Output 

15000 Mu. V. 

Signal I 83 - - 3 0 2 -3.28 

No Signal 1 84 - - 3 0 2 -1.3 
No Signal 1 & 7 75 - - 5 0 2 & 6 -6 

613N7GT 
Vertical 
Oscillator 

& Discharge 

15000 Mu. V. 

Signal 1 80 - - 8 0 7 -63.5 
Depends on setting of Vert. 

hold control 
V3 

KRK12A 

61307A 

1-F 

Amplifier 

15000 Mu. V. 

Signal 6 270 - - 8 148 7 103 
VII2B 

No Signal 6 182 - - 8 0 7 -60 
Voltages shown are synced 

pie adjustment No Signal 6 260 - - 8 142 7 99 

I- F 

Amplifier 

15000 M. V. 

Signal 1 148 - - 3 1.4 2 0 V113 8K6GT 
Vertical 

Output 

15000 Mu. V. 

Signal 3 253 4 262 8 0 5 -28.8 

No Signal 1 143 - - 3 1.2 2 0 No Sianal 3 245 4 253 8 0 5 -27.5 

V4 

KRK12A 

654 

Voltage 

Control 

15000 Mu. V. 

Signal 9 270 - - 2 94 6 *ea V114 
*Depends on adjustment of R6 

1373570T 
Horizontal 

Osc. Control 
15000 Mu. V. 

Signal 2 175 - - 3 -3.5 1 -21 

No Signal 9 260 - - 2 90 6 *65 No Signal 2 170 - - 3 -5.5 1 -17.5 

V101 6AU6 

1st Sound 

1-F Amp. 

15000 Mu. V. 

Signal 5 122 6 138 7 1.01 1 0 8SN7GT 
Horizontal 

Oscillator 
15000 Mu. V. 

Signal 5 183 - - 6 0 4 -67 

No Signal 5 113 6 126 7 .95 1 0 No Signal 5 179 - - 6 0 4 -U 

V102 6AU6 

2nd Sound 

I-F Amp. 
15000 Mu. V. 

Signal 5 210 6 130 7 0 1 -2.05 V115 
*Unreliable measuring point 
Voling• d•p•nds on nois• 

13506GT 
Horizontal 

Output 
15000 Mu. V. 

Signal Cap 4 193 8 22 5 -14 

'''High Voltage 

Pulse Present 

No Signal 5 205 6 122 7 0 1 *-1.12 
No Signal Cap * 4 185 8 20.5 S -13.5 

*High Voltage 

Pulse Present 

V103 

' 

6AL5 
Ratio 
Detector 

15000 Mu. V. 

Signal 7 1.7 - - 1 21 - - 

- - 
7.5 kc deviation at 

1000 cycle. 
V1I6 

1530T 
/8016 

H. V. 

Recter 

15000 M u. V. 

Signal Cap - - 2 & 7 18.700 - - 

*High Voltage 

Pulse Present 
No Signal 7 4.1 - - 1 11.8 - - 

No Signal Cap S - - 2 & 7 18.350 - - 
*High Voltage 

Pulse Preeent 
Ratio 

Detector 

15000 Mu. V. 

Signal 2 1.7 - - 5 21 - - 

6AX4GT Damper 
15000 Mu. V. 

Signal 5 261 - - 3 • - - 

*High Voltage 

Pulse Present 
No Signal 2 4.1 - - 5 11.8 - - V117 

V104 6AV6 
1st Audio 
Amplifier 

15000 Mu. V. 
Signal 7 78 - - 2 0 1 At min. volume 

No Signal 5 253 - - 3 5 - - 
*•.iigh Voltage 
Pulse Present 

No Signal 7 76 - - 2 0 I -.65 At min. volume 21AP4 
or 21EP4 Kinescope 

15000 Mu. V. 

Signal Cap 18.700 10 428 II 44.5 2 0 At average Brightness 
V105 6K6OT 

Audio 
Output 

15000 Mu. V. 

Signal 3 205 4 220 e 15.2 5 0 

V118 

At min. volume 
No Signal Cap 18.350 10 425 11 39.5 2 0 At average Brightness 

No Signal 3 198 4 207 8 14.5 5 0 At min. volume 

5U40 

5Y3OT 
Rectifier. 

15000 Mu. V. 
Signal 4 & 6 - - - 2 & 8 277 - - 

V106 6CF6 

1st Piz. I-F 

Amplifier 
15000 Mu. V. 

Signal 5 218 6 240 2 132 1 -8.2 

V119 
V120 

*Unreliable measuring point. 

Make measurem•nt at T104-B. 
No Signal 4 & 6 - - - 2 & 8 271 - - 

No Signal 5 95.5 6 105 2 1.18 1 *<0.1 

V107 

\> 

6CF6 
2nd Piz. I-F 
Amplifier 

15000 Mu. V. 

Signal S 222 6 243 2 <0.1 1 -8.45 

No Signal 5 95.5 6 105 2 0.53 1 <0.1 
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CHASSIS KCS83 
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33 2 
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.2 12. 
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Y 
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V 
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6AU6 RATIO DET 
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2ND SOUND TRANS RATIO 
IF 4.4P, 4.5 MC. DETECTOR 

r  -, B I +.1.15V .205V F 

4 
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1000 7. RI33 

470 

-12.2 V 

IC101-141° ci to 

CtoeT S•47 
1+4171.06v 
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10K 
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10K 
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.01 I 

+270V. 
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0.22 
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1.5 MEG. 

+270V. 
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3300 e 

.270V 
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L25 6.2 12. ° 

, • 3 Il• - 
24 

' o 4 lao 
L23 / 

1.22 oG, ii • 

121 7  

RIO 
100K 
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TP.1 
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0.68 10* 
1414F. 

0 • 
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2  2.2  

128 

L29 

130 

L31 

132 

L43 RIS 

4 

L4 

TF12 
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L42 IS 
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46 1.33 5• - 
47 L38 

8 

o148 132 
3300 

11 

51 A C27 
REAR FINE 
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.3 
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470 
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K 
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12AU7 L102 
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d 
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C111 
.0047 
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VOL 
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0104 
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3 CII3 7 +/6V 

• •Si -0.65V 

R111 
10 
MEG 

5113 
e 12 M. 

W102 

J101 
PHONO 
INPUT 

04_ 

1.033 

C114 
270 ; 

116 

VIOS 

6K6-67 
AUDIO 
OUTPUT 

4-270 V. 

TIO3 

AUDIO 
OUTPUT 
TRANS. 

Stu --

P- M 
SPEAKER 

FUNCTION SW. 5101 FRONT AND 
REAR VIEWED FROM FRONT WITH 
CONTROL SHAFT IN MAX . COUNTER 
CLOCKWISE POSITION ( POS NO.1) 

POS I - TV MIN HIGHS 
2- TV NORMAL. 
3 - TV MIN. LOWS. 
4 - PROMO 64114. HIGHS. 

5 - PHO NO. NORMAL 
-- PHONO. MIN LOWS. 

T104 
1ST PIE 
1-F TRANS 

SI IS 
1000 

u22 

j 5.70 

1 ,5  

0106 

6 CF 6  
Sr Pi X 
F AINPL. 

• 
+ow 

R122 
150E 

O 

C 125 
470 

T2 
CON V. TR. 

6X8 
OSC. mixER 

.145V 

L3S 

9 

\ 

C20 - 

loco I 
Ra 
27K 

90v. 

134 
C126 

SI- A 
GO FRONT 

159 

L_  

)1 SO 

151 

/1-52 

153 

C2411R12 
10 I 100K 

e fr 

  _ 

TP-3 

i0.8 - 3 
C25 

CHANNEL SELECTOR Swirw SI 
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CHANNEL NO.2 POSITION. 

D-4131381-0 

COLOR CODES MOULDED PAPER CAPACITORS 
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VOLTAGE 
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OUTER FOIL ENO 
(MAY BE ON EITHER END) 

DIGITS MULTIPLIER 

MUt TIPUER 

DIGITS TOLERANCE 
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I-F TRANS 
44 5 MC 
s C 

-C131 
.Z1000 

It 1̀Z4 
D OV. 3 - 

RI26 4 
I2K 

C196 1.--"W... C133 

470 T 1 .0, _ 
L 112 

CI34 
lO 

1104 
4.5 MC 
TRAP 

RI35 f-es 9 +95v 

3900 C135 o 1  
47 8 

V110 A LtoS 

6x8 CI37 25o mum 
V IDE LO. _ 147 ORR- ORN 
A.D  

VIIIA 

12AU7 
CI38 VIDEO 
.047 OUTPUT 

4 
2. 

LIO3 
250 NUN 
GR.( 

R132 
3.9 MEG 

C17302 4 

135 V. 

CISSJ. RI36F 
.00391 1209, 

5137 R138 
12 K 27K 

+138V. 

R1391 
1811. 

219 LIOe 

68 250 
  mu-H 

81€- BCE 

+270V. 

I2AU7 
A- G- C RISO 
AMPL 47K 

Cr2 4A 
lo MF 

RI96 
75K 

mom. HOLD 
5197 CONTR. R 1' 
22 K 68K 

5151 

v1098 p Is° 12AU7 svkio is 
18K 8 

5,1%. RR. SYNC R C11F4-86 VERT. SYNC 

• 270 SEPARATOR2. 

+94.53 

+105v. 

R154 
500 K 
^GC RIES ' eltetS9 
COATS  62100 4 88K 

17-
R156 C147 
68014. .0059 z 

+270V. 

RI61 CI50 
27010. 0 .1 

C149 ‘;• 

RI62 
2.2 MEN. 

RI65 
1.2 
MEG. 

R163 
4711 

R164 
39K 

•- 1 f- F• 
C151 
.033 

0152 

3 m- z 

ci"  + 17ov 
+270V C ‘13 .001 .047 

-17.5V. 

IR191 C176 _ 
C174 A 68 
10-160 

LOCKING CI7SfeR190 Rie2 R194e C179 R198 

NOR. 

RANGE -4- 15 1 . 150K 820K 132K • 1.02Z 3900 

1801 

RIGE 
3300 

3, 

YIIZA 

GSH7-GT 
itic7  
4700 -- K IT 

84V 

C155 
220 

C153 
1- 82 

V114 

6SN7-GT 
FIOR.SwEEP 05C. 
AND CONTR. 

C177 
0.1 

RI93 
330K 

-5.5V. 

CIRO 
0.47 

RI9▪ 9 
ISOK 

3 

8 7 

Y 

RI7o 
I8K 

12169 C157 
22 K .0027 

C156 

00132 

CI83 
0.1 

R171 
18K 

C159 
.0039 

12172 
1.5 MEG 
VERT 
HOLD 
CONTR R173 

3.5 NES 
1516117 
CONTR 

spit 

GSN7- GT 
VERT. SWEEP 
05C. I otscrt 

.182 V. 

5175 
47011. 

R208 

270K 

eRZO3 Nom.5wEEP 
OSC.TRANS. 820k 

s • 175 v 
5200 

• I8K 
it 

ic 

cis+ - 
330 -If--• 

c ten 
• .01 

12201 
)1.8 MEG. 

+270V. 

DI 

C1E14 
680 

V115 

660.6-6T 
RIGS Ho. SWEEP 

2.2 PisR OUTPUT 

R205 
Nl 

•  

I 
041 52 C1748 

hlEG 

DRIVE 
V 

111111 

e R2o2 
7.47 K 

 If  
C185 
.0E12 

8209 
56K 

+1215V 

4 
C186 
0.1 

2 7 

€430,„ c1138 in R207 

.039 

FI01 
0.25 KNR 

C187 R206 
0.27 I tao 

-rn  

rCV1V61.-1 
10027 0164 
, .022_ 27.5, 

 .---.1( 5 

CI62 R177 t RIel 

.047 18K 533)( e;g17 f-vv,.._,C,66 
.068 R 183 

K / I• 01 390RI79 VERT LINE 
e 8200 CONTR. 

CI60 Riza 2.5 MEG. 

-4- e 3 2 / , 

I ve.....±e' 1 1185 
c isél 470K - 
0 .1 +270V. 5184 

820K 

R141 
470K 

2. 
225V 

12.5 V. 

5144 CI39 
iao 0027 

1108 
120 MU4I 

sLu CI41 
0.1 

5174 
220E 

1107 
Soo hiu-ti 
85n. WET 

R140 5142 
5600 8i,, 3 7500 

10 K 
PI X. 

CONTR. 

RI46 
1500 

+270V. 

CI24C 
30 NIF. 

R lee 
220K 

+270V. 
5145 
200 K 

BRIGHTN1175 
CONTR 

V113 

6X6-61 T112 VERT. SWEEP 
R176 C163 C167 RI80 VERT. Sweep OUTPUT TR. 
22 1< .015 . 022 22K OUTPUT 

r8F1.1-  -) 
f-0--II R188 

3 7745V1C140 I GRN 3300 
I Ws 

1R147 

12 

4701( 

o 
2 

V 18 

21AP 4 
(METAL) 

N KINESCOPE 

24 337K 

2 

3 

.001 
RED 

THS 
14-V 
TRAM. :.2t:,1" 

0116 

163-GT 
SECT 

7 +18,350V. 

CI91 
Soo 

.1253V. 

CHANNEL 
IND. LAMP 

Y 

-C 169 
0.1 

c168 
.047 5189 

15K 
10170 
10047 

I S 

C190 
270 

C189 
.039 

1110 
IS mom s 

.251v 
Il L111 
.140R. LINE. 

1109 
WIDTH 
w=l VII? 

6AX 4 
- GT 
DAMPER 

C 18424 „ 
DEFLECTION YOKE 

r RED 
I -LC192 VERT COILS 1 

68 1113 L114 1 

R213 
• 1000 

Y 

L ▪  - 

6 R 14 

pp72.M 
PIN VIEW 

560 'J TEL  
81k-SEO 

ES- 419 68-O 

V119 VI20 

5U4-G 5Y3-GT 
SECT RECT. TI13 r--

Rao 1 
m 1 

B Rev; 

131.11- RED 

2 

1111. 101 

4 
GEN.REoP  

.1102-F 
REAR VIEW 

+271 V. 
Y 

TEL 

5 v 
GRN-TEL E 

155P1 

6.3V. 
9.8A 

102 

LK 

:tOZI :t O 

ELK- L 3103 
8RN 

Ell a270 V. 
IC119A Ic1174 su pp Ly 

!SOME 100 ME 

Figure 27-Circuit Schematic 
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CIRCUIT SCHEMATIC DIAGRAM, KCS83B (KCS83E with 2IEP4A Kinescope) 
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The schematic is shown in the latest All capacitance values less than 1 in FM Direction of arrows at controls indicates All voltages measured with "VoltOhmyst" Figure 28-Circuit Schematic 
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CHASSIS KCS83, KCS83B, KCS83E 

ALIGNMENT DATA REPLACEMENT PARTS (Continued) 
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Nut-Speed nut for speaker mounting screw 

Pad - Kinescope edge support pad (rubber) for wood con-
sole instruments 

119 0156 t• sole instruments Plate for door for Models 21T375, 

vtlo 
CoX2I 
0 

---1 VERT. 
HOLD 

76698 

78386 

Cushion-Rubber cushion for kinescope masking panel 
support bracket for wood console instruments 

Decal s control, fine tuning control, brightnsewsitc 

78392 

78390 

-Back plate upper pull 
21T375U 

Pull- Door pull for Models 21T372, 21T372U 
21T373U R ITC i -Volume 

h decal control and channel sl for rnahog-
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Figure 25- Top Chassis Adjustments (KRK29 Tuner shown) 
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tuner 
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ments using KRK1 tuner unit 
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Retainer-- Retainer for channel selector knob for instru-
mente using KRK12A tuner 

Retainer- Safety glass retainer for metal table instru-
mente 

Retainer- Side retainer for safety glass for wood console 
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kinescope mounting strap 
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for 
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Grommet-Rubber grommet mounting speaker 
stamped 92569-12 

Hinge-Cabinet door hinge (1 set) for Models 21T372, 
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77712 Screw-# 6 z 1/2 " cross recessed pan self- tapping 
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Screw-# 6 x 1/2 " cross recessed pan head self- tapping 

screw (zinc) for mounting hidden controls case and 
cover to cabinet for blonde, maple or oak iinnssttruments 

Screw-# 8 x 5/8" hex head screw for masking panel 
•upport bracket for wood console instruments 

Screw-# 8-32 x 1" trimit head screw for door pull 78390 
for Models 21T372, 21T37211: for door pull 78391 for 
Models 21T374. 21T374U; for door pull 78393 for Model* 
21T375, 21T375U 

SOUND RATIO 
1-118 T 1OG T 107 '7106 tle MT. 

III P1X 1., PIS 251 RIX 5611 FIX 
IF SRI 0 TRAP 1 F T RANS. IF TRANS IF TRANS TRANS. TRANS. 

77970 

77708 

Knob-Channel selector knob- tan- for maple Meru- 
mente using KRK12A tuner 

Knob-Channel selector knob for instruments using 

75626 

75676 

Screw- # 8-32 x 11/2 " trimit head screw for door pull 
77794 for Models 2IT373, 21T373U 

Screw - # 8-32 x 3/16" trimit head screw for door pull 
TV- PHONO 
TONE 
SWITCH 

V101   

0 6VCIIIIFC: 0 ‘ii ICFR° 0 eh'°‘ 0 P'l n1% SAUS IL 
PI X P1X Pl OCT i 

TIOI 
e, oVAue z. 

'''' 

TIC& 

e 
77750 

KRK29 tuner (inner) 
Knob-Fine tuning control knob for instrument. using 
KRK12A tuner 75623 

77795 for Models 21T373, 21T373U 
Screw-# 8-32 • 3/4 ' trirnit head screw for door pull for 
Models 21T375, 21T375U 

I I F IF • SNCI 3 101 TQ IF 4.814C t F 4.5 Idi 
77707 Knob-Fine tuning control knob-brown- for mahog- 

77682 Screw- # 12 11/2 " hex head screw for kinescope 

HORI2 
HOLD 
.  \ jt 

NI 

ILT P1X r 
IF GRID TRANS. L 104 

V103 
(RAL 6 

RATIO 

UrPC C 1 1 / arm 
1 R 196 

77717 

77733 

any, red cherry or walnut instrument. using KRK29 
tuner (outer) 

Knob-Fine tuning control knob-medium beige - for 
blonde or oak instruments using KRK29 tuner (outer) 

Knob-Fine tuning control knob - tan- for maple inetru - 
mente using KRK29 tuner (outer) 

78447 
78324 

76630 

o glass 
mounting strap 

Shade-Lamp shade for instruments using KRK 12A tuner  
Spring-Formed epring for glass retainer or back cover 

Spring- Formed spring for kinescope masking panel for 
wood console Instruments 

vERT. 
HOLD\ 

VI 
6%6 
VIOE0 
AMP 4 

C119 77735 

77736 

Knob-Function switch knob- brown- for mahogany, 
red cherry or walnut instruments 

Knob-Function switch knob-medium beige- for blonde 

76837 

72845 

Spring- Retaining spring for knobs 77699, 77708, 77709, 
77718, 77719, 77734, 77735, 77736, 77737, 77738 

Spring-Retaining spring for knobs 77707, 77717, 77733 
I ( R 172 VERT. 

1 

or oak instruments 30330 Spring-Retaining spring for knob 77710 

VERT 
LINEARITY 

.----. 0124 

R163 

>\ 
77737 

77709 

Knob-Function switch knob-tan- for maple instru- 
mente 

Knob-Picture control knob-brown- for mahogany, red 
cherry or walnut instruments 

74734 

78325 

Spring- Retaining spring for channel marker. covers 
77759, 77760, 77761 

Spring- Spring clip for channel marker escutcheon for 
inetrum•nts using KRK29 tuner 

•  77718 Knob-Picture control knob-medium beige- for blonde 74936 Spring-Susperision •pring for kinescope eocket leads 
or °alit instruments 72936 Stop-Cabinet door stop for Modes 21T372, 21T372U, 

Figure 26-Bottom Chassis Adjustments (KRK29 Tuner shown) 

...__ _ 

77734 
77710 
11765 
77766 

Knob-Picture control knob-tan- for maple instruments 
Knob-Volume control and power switch knob (inner) 
Lamp-Channel encutcheon lamp-Mazda 51 
Marker-UHF channel number markers for blonds or 
oak instruments using KRK12A tuner 

77675 

75500 

21T373, 21T373U, 217'374, 21T374U, 21T375, 21T375U 
Strap-Top or bottom mounting strap for mounting glass 

kinescope 
Washer-Felt washer for kinescope masking pane 
mounting screw for wood console instrumente 

© John J. Rider 



REPLACEMENT PARTS STOCK STOCK 
No. DESCRIPTION No. DESCRIPTION 

TUNER UNIT ASSEMBLIES 503433 330,000 ohms, ±- 10%, 1/2  watt (R115, R191, R193) 
KRK29 STOCK 

No. 
STOCK 503439 390,000 ohms. ± 10%, Vt2 watt (R151, R178) 

76539 

78235 
78233 
77853 

Board-Antenna matching transformer terminal board 
less coils and capacitors 

Board-Terminal board, 5 contact and ground 
Bracket- Side bracket for mounting coil and stators 
Capacitor- Ceramic. variable, for fine tuning capacitor-  
plunger type (C27) 

DESCRIPTION No. DESCRIPTION 502447 
503447 

503468 
502482 
503482 

470,000 ohms, ± 5%. 1/2  watt (R185) 

470,000 ohms. ± 10%. 1/2 watt (R114, R141, R147, RI52, 
RI75. R182) 

680,000 ohms, ± 10%, 1/2 watt (R156) 
820,000 ohms, ± 5%, 1/2 watt (R184) 

820,000 ohms, ± 10%. 1/2 watt (R192. R203) 

73960 

77691 
77689 
77690 

10,000 minf.. -± 100%, -0%, 500 volts (C17) 
Capacitor- Fixed. headed- lead:-
.33 mmf.. ± 10%, 500 volts ( C33, C35) 

- .8? nmf., ± 10%. 500 volts ( C37) 
1 ritinf., . 10%, 500 volts (C40) 

73592 
73792 
73551 
73557 

.047 mfd., 600 volts (C138, C162, C168) 

.068 mfd., 400 volts (C166) 

.1 mfd., 400 volts ( C150, C158, C169, C177) 

.1 mfd., 600 volts (C141, C183, C186) 

Capacitor-Adjustable. mica:- 71500 1.5 mmf., ± 10%, 500 volts (C39) 
73794 .22 mfd., 400 volts (C121) 503510 1 megohm, -• 10%, 1/2  watt (R204) 

77616 4-40 rarrif. (C33) 78047 2 mmf., + 10%. SOO volts (C42) 
73786 .27 mid.. 200 volts (C187). 503512 1.2 megohm, -t- 10%, 1/2  watt (R165) 

Capacitor- Adjustable, steatite:- 77634 Coil-I.F. neutralizing coil (L12) 
73787 47 mfd., 200 volts ( CI10, C142, C180) 502515 1.5 megohm. ± 5%, V2 watt (R119, R124) 

77151 0.8-3.0 mmf. (Cll. C21, C25) 77628 Coil- IF, trap ( 1.7) Capacitor- Fixed, moulded paper, m ineral oil impreg- 512518 1.8 megohm, 5%, 1 watt (R201)  
77913 0.8-3.0 mmf. (C22) 77629 Coil-Oscillator cathode coil (L9) 

noted:- 503522 2.2 megohm. ± 10%, 1/2  watt ( R162, R168) 
76532 1-4 mmf. (C7) 77631 Coil-Oscillator heater coil (L14) 

76479 .00068 mfd., 600 volts ( CI84) 503539 3.9 megohm, ± 10%, 1/2  watt (R132, R153) 

77084 

Capacitor-Ceramic:-
Feed-thru, 1000 rami. (C5, CIS, C17, C18, C19) 
Capacitor-Fixed. ceramic, non- insulated, Temp. coef. 
=0 

77632 
78224 
77627 

Coil-Oscillator heater coil ( L15) 
Coil-Oscillator plate coil ( L11) 

- Coil- Peaking coil (L6, R11) 

76995 
78221 
73594 
77676 

.0012 mfd., 600 volts ( C185) 

.0039 mfd., 600 volts (C159) 

.01 mfd., 600 volts (C182) 
Choke- Filter choke (L117) 

503610 

78203 

76433 

10 megohm. f 10%, 1/2 watt ( R1I1) 

Tr nsformer-lst. I.F. pix transformer complete with 
adjustable core (T104) 

Transformer-2nd., 3rd. or 4th. I.F. transformer (TI06. 
77865 

75437 
77293 

10 mmf.. + 1 mmf., 500 volts (C26. C37) 
Capacitor----Fixed, ceramic, High " K" disc:- 

100 mmf., + 20%, 500 volts (C36) 
470 mmf., -• 100%, - 0%. SOO volts (C29. C34. C35) 

C14, C20) 

77695 
77614 
77617 

7-7.7189 

Coil- RF plate coil ( 1.8) 
Control-Oscillator voltage control (R6) 

oscillator injection adjustment control Control-UHF o 

kectifier-*1N82 rectifier (CR1) 
Resistor-Fixed, composition:- 

73477 
76442 

75253 

Coil-Filament choke coil ( LI01, L112, L119) 
Coil-Horizontal linearity coil complete w ith adj ustable 

core (L111) 
Coil-Peaking coil ( 120 muh) ( 1.102) 

78201 
76440 

76997 

TI07, T108) 
Transformer-Hi-voltage transformer (T115) 
Transformer-Horizontal oscillator transformer complete 
with adjustable core (T114) 

Transformer-Output transformer (T103) 77252 1000 mmf., + 100%. ---0%, 500 volts ( C8. C9, 
503047 47 ohms, ± 10%. 1/2  watt (R16) 71529 Coil-Peaking coil ( 120 muh) ( 1.108, R174) 78200 Transformer-Power transformer 117 volts, 60 cycle (T113) 

73960 

78276 
75199 

10,000 mmf., + 100%, - 0%, 500 volts (C28) 
Capacitor-Fixed, ceramic, insulated. High " K"transformer 

150 mmf., r 10%, 500 volts (C12) 

270 mmf., + 20%. 500 volts (C6, CIO, C13) 
Capacitor- Fixed, ceramic, non- insulated, Temp. cacti. 
=0 

503110 
503112 
503210 
503310 
503322 

100 ohms, ± 10%, 1/2  watt ( RIO. R17) 
120 ohms, ± 10%, 1/2  watt ( R2, R9) 
1000 ohms, ± 10%, 1/2  watt ( R14) 
10,000 ohms. ± 10%, Vz watt (R12) 
22.000 ohms. + 10%, 1/2  watt (R1) 

71526 
77674 
78222 
75252 
76640 

Coil-Peaking coil (250 muh) (L103) 
Coil-Peaking coil (250 muh) (1.105, R138) 

Coil- Peaking coil (250 muh) (L106, R215) 
Coil-Peaking coil ( 500 muh) (L107) 
Coil..-RF choke coil ( 1.5 muh) (L110) 

77112 

76981 

78202 
78204 

Tr acindjaufsotrambeler-cfreat (iTo detectorcomplete with 
(Tl1o02.  C106) 

Transformer-Sound I.F. transformer complete with 
adjustable core (T101, C102, C103, R102) 

Transformer-Vertical output transformer (T112) 
Trap- let. I.F. grid trap complete with adjustable core 

93056 5 mmf., 4 0.5% 500 volts (C2) 503410 100,000 ohms. • 10%, 1/2  watt ( R18, R19) 
78205 Coil-- Width coil complete with adjustable core ( 1.109) (L118) 

54207 
70935 

18 mmf., + 10%, 500 volts (Cl) 
27 rnmf.. -± 10%, 500 volts ( C3) 

503412 
503427 

120,000 ohms. + 10%, '/z watt ( R5) 
270,000 ohms, ± 10%, Vz watt ( R4) 

76975 
78209 

Control-AGC control ( R154) 

Control-Brightness control (R145) 

76983 
78219 

Trap-4.5 MC trap (L104, C135) 
Washer-Vellutex washer for tube socket and shield 

76739 33 mmf., 7 10%, 500 volts (C4) 503447 470,000 ohms, 10%, 1/2  watt ( R8) 78206 Control- Height control (RI73) YOKE AND MAGNET ASSEMBLIES 
Capacitor-Fixed. ceramic, non- insulated, Temp coef. 503582 8.2 megohm , ± 10%. 1/2 watt (R3, R7) 77639 Control- Horizontal hold contro l ( R196) 76883 Connector-Anode connector complete with contact and  

78247 
=- - 750 

10 mmf., • 10%. 500 volts (C24) 
Capacitor-Fixed, headed-lead: - 

77609 Transformer- Mixer I.F. transformer complete with ad- 
bl TI justae cores () - 

78208 

78210 

Control-Picture control, volume control and power 
switch (RII2A, RI1213. S102) 

Control-Vertical hold contro l ( R172) 75542 

terminal for metal kinescope 

Connector-6 contact male connector for deflection yoke  
(P102)  

71504 0.68 mmf., 20%. 500 volts (C23) 
77610 Transformer-Primary I.F. link transformer (T2. RIS) 78207 Control-- Vertical linearity control ( R183) 

78309 Cushion- Round rubber cushion for deflection yoke 
71502 
71503 

78397 
77854 
73591 

2.2 mmf., ± 20%, 500 volts ( C31) 
3.3 rand., -t- 20%. 500 volts (C32) 

: Capacitor- Mica trimmer -
80-150 mmf. (C16) 
Clip- Fine tuning clip for fine tuning core 
Coil--Antenna matching coil ( Part of T1) 

77626 

78220 

Trap-IF. trap ( LI, Cl, L2, C2) 

CHASSIS ASSEMBLIES 
KCS 83- VHF CHASSIS 

KCS 838- UHF CHASSIS (CONSOLES) 
KCS 83E-UHF CHASSIS (TABLES) 

Capacitor-Adjusta ble, m ica: - 
5-70 mmf. (C122) 

78199 
78214 
76459 

78218 
78215 

78226 

Cover - Hi-voltage compartment cover 
Fuse-.3 amps.. 250 volts ( FI01) 
Grommet-Rubber grommet for 2rid. anode lead connector 
Holder- Fuse holder 
Insulator-- Polystyrene insulator for hi- voltage socket 

Lead- - Anode lead complete w ith eyelet for KCS83. 
KCS83B 

Resistor 

74956 
783¢8 
76188 
76141 
76633 

78307 

Cushion-Rubber cushion for deflection yoke hood 
Hood-Deflection yoke hood less rubber cushions 
Magnet-Focus magnet 
Magnet-Ion trap magnet 
Magnet-Pin complete with 

Plate-Metal plate for deflection yoke 
73874 
73460 
78401 

Coil- Channel *6 mixer coil ( 1.48) 
Coil- Channel # 6 r.f. plate coil (L32) 
Coil- Channel * 6 antenna coil ( L61) 

78225 

76488 

Capacitor-Fixed, ceramic:- 
82 mmf.. ± 10%, 3500 volts (C144) 
500 rrirrif.,-25,000 volts for KCS83, KCS83B (C191) 

76382 
76639 
77670 

-Fixed, wire wound.- 

0.82 ohms, 1/3 watts (R210) 
180 ohms, 2 watts (R206) 
3300 ohms, 7 watts ( R106) 

78445 
78310 

Spring-Grounding spring (coil) for deflection yoke 
Strap-Ground strap (formed) for deflection yoke for glass kinescope 

77915 
77919 
77921 

Coil- Channel * 13 oscillator coil ( 1.49) 
Coil- Channel * 13 mixer coil ( 1.36) 
Coil- Channel * 13 r.f. plate coil (L20) 

77293 

77672 

Capacitor-Fixed, ceramic, High "K" disc:- 
470 mnif., -± 100%, -0%, 500 volts ( C120, C125, C126, 

C127, C128, C129. C132, C194, CI95, C196, C197) 
Dual 470 mmf., +- 100%, -0%. 500 

77671 

502033 
503047 

3800 ohms, 7 wa tts ( R121) 

Resistor-Fixed, composition:- 
33 ohms, ± 5%, 1/2  watt (R128) 
47 ohms, + 10%, 1/2  watt (RI07, R205) 

76600 

76636 

Strap-Ground strap (soft copper strip) for metal kine-

scope 

Stud-Adjusting stud complete with guard for focus 
78224 Coil-Choke coil (. 47 muh) (1.27) 77252 

volts (C130A, C1305) 
1000 mmf., .,t 100%, -0%, 500 volts (CI31) 502068 68 ohms, ±- 5%, 1/2  watt (R125) magnet 

77206 Coil- Filament choke coil ( L33) 73960 10.000 rarrif., ± 100%, -0%, SOO volts (C104, C105. C133) 503082 82 ohms , ± 10%, 1/2  watt ( R101) 76616 Yoke-Deflection yoke complete with 6 contact male con-
76763 Coil- Heater choke coil ( L34, L35) 76991 Dual 10,000 mmf., ± 100%, -0%, SOO volts (C101A, C101B) 503112 120 ohms. + 10%, 1/2  watt ( R136) nectar (L113, L114. L115, 1.116. P102, C192, R211, R2I2, 

78271 Coil-I.F, input coil complete with adjustable core (L9) Capacitor- Fixed. ceramic, non- insulated, Temp. Coef. 
-750 

502118 
503118 

180 ohms, ± 5%, 1/2  watt (R131) 
180 ohms, ± 10%. 1/2 watt (R144) 

R213) 

76562 Coil-R.F. amplifier coupling coil (1.7) 33098 10 m m f., ± 1 mmf., 500 volts (C134) 503147 470 ohms, ± 10%. 1/2  watt (R133) SPEAKER ASSEMBLIES 
76537 Coil-Shunt coil complete with adjustable core ( 1.3) 33380 12 m m f.. ± 10%, 500 volts (C175) 513156 560 ohms, ± 10% , 1 watt (R116) 971636-1 W 
76538 Coil- Shunt coil complete with adjustable core (L2) 39044 15 mmf., ± 5%, 500 volts ( C123) 503210 1000 ohms, + 10%, Vz watt ( R103, RI18, R123, R127, R129) RLIOIC5 

Capacitor-Fixed, ceramic-- 
39042 
71922 

47 mmf. ±- 5%, 500 volts (C137) 
180 rrimi., ± 10%, 500 volts ( C152) 

513210 
503215 

1000 ohms, 2: 10%, 1 watt ( R105) 
1500 ohms, ± 10%. '/z watt (R146) 

RMA-274 
(For Model 21T356U) 77667 Comprising 1 section of 2 rrimf., and 1 section of 22 mmf. 

(C12, C13) 
47617 270 mmf., + 10%. 500 volts ( C114) 

Capacitor---Fixed, m ica,- 
523218 
30733 

1800 ohms , -• 10%, 2 watts (R117) 
3300 i 5%, 1/2 77000 peaker-5" P.M. speaker complete with cone and voice 

77621 Crystal holder. 22 mmf., temp. coef. =- - 750 (C11) 76475 68 mmf., ± 5%, 100; volts (C176) 503233 
ohms, watt (R166) 

3300 ohms, + 10%. 1/2 watt (R188) coil (3.2 ohms) 
77084 
77615 

Feed-thru, 1000 mmf. (C21, C23, C25) 
Stand-off, 1000 mmf. (C3, C19, C24, C26) 
Capacitor-Fixed, ceramic, non- insulated. Temp. coef. 

76474 
39636 
7248 
ti879 

82 mmf. ± 5%, 1000 volts (C153) 
220 rrimi., ± 10%, 500 volts (C155) 
220 rrimf.. ± 10%. 1000 volts (C143) 
270 mini., ± 10%, 1000 

502239 
503239 
503247 
503256 

3900 ohms, + 5%, 1/2 watt (R135) 
3900 ohms, ± 10%, 1/2 watt (R198) 
4700 ohms, + 10%, 1/2  watt (R167) 

SPEAKER ASSEMBLIES 
971490-3 W. 971490-R 

RLIOSE6 

77210 
77688 

= 0 
2 mmf., + 0.25 mrrif., 500 volts ( CIS) 
5 0.5 SOO C36, C38, C41) 

39640 
76476 

volts (C148, C190) 
330 rami., ± 10%, 500 volts (C149) 
330 mini., ± 5%, 1000 volts (C181) 

503268 
523268 

5600 ohms, + 10%, V watt (R140) 
6800 ohms, ± 10%, V22 watt (R158) 
6800 ohms, + 10%, 2 watts (R207) 

RMA-274, RMA-285 
(For Models 21T363, 21T363U) 

74182 
mmf., ± mmf., volts (C34, 
6 + 0.5 500 

39644 470 mmf., ± 5%, 500 volts (C107, C108) 512275 7500 ohms, + 5%, 1 watt (R142) 75024 Cone-Cone and voice coil for speakers stamped 971490-3W 

71924 

mmf.. mmf., volts (C5) 
Capacitor-Fixed, ceramic, non- insulated, Temp. cord. 

--- - 750 
56 mmf., + 10%, 500 volts (C100) 

75217 

78213 

Capacitor-Mica trimmer:- 
Dual 10-160 mmf. (C174A. C174B) 
Capacitor-Electroly tic:- 
Comprising: 1 section 10 

503282 
502310 
503310 

8200 ohms, ± 10%. 1/2  watt (R179) 
10.000 ohms, + 5%, 1/2  watt (R109. R110) 
10,000 ohms, + 10%, 1/2 watt (R157) 

77129 
75022 

Cone- Cone and voice coil for speaker stamped 971490-3R 
Speaker-8" P.M. speaker complete with cone and voice 

coil (3.2 ohms) 
Capacitor-Fixed, ceramic, High "K" disc - 

of mfd.. 350 volts, 1 section of 
5 mid., 350 volts and 1 section of 30 mfd., 50 volts 523310 10,00() ohm.. + 10%, 2 watts (R104) 

SPEAKER ASSEMBLIES  
77625 220 mmf., 4: 100%. -0%, 500 volts (C18) 

77644 
(CI24A. C124/3. CI24C) 503312 12,000 ohms, + 10%, 1/2  watt (R113, R137, R216) 971692-1 

77293 470 mrrif., ± 100%, -0%, 500 volts ( C43) Comprising: 1 section of 80 m fd., 400 volts and 1 section 503315 15.000 ohms, ± 10%, 1/2  watt (R122, R189) (For M odels 21T364, 21T364U, 21T365, 21T365U, 
77624 
77252 
78396 

680 mini.. + 100%. -0%, 500 volts (C4) 
1000 mmf., + 100%, -0%, 500 volts (C14, C20, C22, C27) 
Transformer-Antenna matching transformer complete 

(T1) 

78212 
of 20 mfd., 400 volts (C119A . CII9B) 

Comprising: 1 sec tion of 100 m fd ., 400 volts and 1 section 
of 20 mfd., 50 volts ( C117A. C117B) 

C apacitor-Fixed, paper, oil impregnated:- 

502318 
503318 

523318 
502322 

18,000 ohms, ± 5%, 1/2  watt (RI77) 

18,000 ohms, + 10%. 1/2 watt (R160, R170, R171, R200) 

18,000 ohms, ± 10%, 2 watts (R139) 
22,000 ohms, ± 5%, 1/2  watt (R180) 

77777 

21T372, 21T372U, 21T374, 21T374U) 

Speaker- 10- P.M. speaker complete with cone and voice 
coil (3.2 ohms) 

78399 Transformer-Converter transform er (T2, R8) 75643 .001 mfd., 1000 vo lts (C140, C146, C1 73) 503322 
22,000 ohms. ± 10%. 1/2 watt (R169, R176, RI97) SPEAKER ASSEMBLIES 

76540 Trap-FM trap com plete w ith adj ustable core ( 1.5) 73595 
73599 

.0022 mfd.. 600 vo lts ( C109, Cl4S) 
502333 33,000 ohms, ± 5%, 1/2  watt (RI81) 

92569-12W 
78466 
76542 

Trap - IF trap 
Trap- IF trap (41.25 mc) complete w ith core (LI) 73818 

73796 

.0027 mfd., 600 vo lts (CI15, C139, C1 57, C161) 

.0027 mfd., 1600 vo lts (C118) 
503339 

502343 
39,000 ohms, ± 10%. 1/2  watt (R108, R164) 

43,000 ohm., ± 5%. 1/2  watt (R118) 

RL-111AI 
RMA-274 

(For Models 21T373, 21T373U, 21T375, 21T375U) 
76541 
75190 

Trap-IF trap ( 45.75 mc) complete w ith core ( L4) 
Washer- Insulating washer (neoprene) for capacitor 73920 

.0039 mfd., 600 vo lts ( C147, C193) 

.0047 mfd., 600 vo lts (C111 , C170) 
503347 47,000 ohms, ± 10%. 1/2 watt (R134, R163) 

75682 Cone-Cone and voice coil (3.2 ohms) 
73808 .0082 mfd., 1000 vo lts ( C156) 

512347 47,000 ohms. + 5%, 1 watt (R202) 

76093 Speaker- 12" P.M. speaker complete with cone and voice 

503015 
503039 
503112 

TUNER UNIT ASSEMBLIES 
KRK 12A 

Resistor-Fixed. compositio n:- 
15 ohms, ± 10%. 1/2  watt (R19) 
39 ohms, ± 10%, 1/2  watt (R18) 
120 10%, 

73561 
73565 
73797 

73562 
73798 

.01 mfd., 400 volts ( C113, C116) 

.01 mfd., 1000 vo lts (C160) 

.015 mfd., 600 volts ( C163) 

.022 mfd., 400 vo lts ( CI79) 
600 

513347 

502356 
503356 

503368 
503382 

47,000 ohms, ± 10%. 1 watt (R150) 

56,000 ohms, ± 5%. 1/2  watt (R126, R130) 
56,000 ohms, ± 10%, 1/2  watt (R209) 

68,000 ohms, + 10%, 1h watt (R155, R159, R195) 
82,000 ohms, ± 10%, 1/2  watt ( RI94) 

coil ( 3.2 ohms) 

NOTE:- If stamping on speaker in instruments does not 
agree with above speaker number, order replacement 
parts by referring to Model number of instrument. 
number stamped on speaker and full description of 

ohms, ± 1/2  watt (R2) 
470 73810 

.022 mid., vo lts ( C164 . C167) 503410 100,000 ohms, ± 10%, 1/2 watt (R214) part required. 503147 
503210 

ohms, ± 10%. 1/2  watt (R14) 
1000 10%, 1/2 

.022 mid.. 1000 volts ( C154) 
502415 150,000 ohms, ± 5%, 1/2  watt (R149) 

503233 
503268 
523312 

ohms, ± watt (R6, R20) 
3300 ohms, ± 10%, 1/2  watt (R9) 
6800 ohms, ± 10%, 1/2  watt (R1) 
12,000 ohms, ± 10%, 2 wa tts ( R13) 

73552 
73813 
7 2553 

.033 mfd., 400 volts ( C112, C151) 

.039 mfd., 1000 volts ( C188, C189) 
047 m id ., 400 . m., volts (C178) 

503415 
512415 
502418 

150,000 ohms, ± 10%, 1/2 watt (R190) 
150,000 ohms, ± 5%, I watt (R199) 
180,000 ohms, ± 5%, 1/2  watt ( R120) 

523315 
503410 
503510 

15,000 ohms, ± 10%, 2 watts (R7) 
100,000 ohms, + 10%, 1/2 watt (R3, RIO, R1I, R12) 
1 megohm, ± li)%, 1/2  watt (R4, R5) 

503422 
503427 

220,000 ohms, ± 10%. 1/2 .watt (R186) 
270,000 ohms, ± 10%, 1/2  watt ( R161, R187, R208) 
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MODELS 17-T-361, Ch. KCS78F, 17-T-352U, -361U, Ch. KCS78J 

ELECTRICAL AND MECHANICAL SPECIFICATIONS (cont'd) 

Model 17-T-352U 
"Hayes" 

Metal-Mahogany Grain 

Models 17-T-36I, 17-T-361U 
"Highland" 

Mahogany, Oak 

GENERAL DESCRIPTION 

Models 17-T-352U, 17-T-361 and 17-T-361U are " 17 inch" 
television receivers. Models 17-T-352U and 17-T-361U are 
identical except for cabinets, and speakers. Model 17-T-361 

has full 12 channel VHF coverage. Models 17-T-352U and 
17-T-361U feature full 12 channel VHF coverage plus any 
4 UHF channels desired. 

All models include intercarrier FM system; ratio detector: 
improved picture brilliance; pulsed picture A-G-C; A-F-C 
horizontal hold; stabilized vertical hold; improved sync sep-
arator ( 3.5 mc. band width for picture channel); and re-
duced hazard high voltage supply. An auxiliary audio input 
jack is provided to permit the use of an external record 
playing attachment. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 146 square inches on a 17CP4 Kinescope 

TELEVISION R-F FREQUENCY RANGE 

Model 17-T-361 
All 12 television channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 

Models 17-T-352U & 17-T-361U 
Any of 70 UHF channels 470 mc. to 890 mc. 

Any of 12 VHF channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 
(Any desired combination of 16 UHF and/or VHF channels 

may be used.) 

INTERMEDIATE FREQUENCIES 
Picture I-F Carrier Frequency 45.75 mc. 
Sound. I-F Carrier Frequency 41.25 mc. 

POWER RATING  17-T-361-215 watts 
17-T-352U & 17-T-361U-230 watts 

AUDIO POWER OUTPUT RATING 4 watts max. 

VIDEO RESPONSE To 3.5 mc. 

SWEEP DEFLECTION Magnetic 

FOCUS  Magnetic 

ANTENNA INPUT IMPEDANCE 
Model 17-T-361 

Choice: 300 ohms balanced or 72 ohms unbalanced. 
Models 17-T-352U & 17-T -3610 

UHF-300 ohms balanced. 
VHF-300 ohms balanced. 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner ICRIC29 117-T-3611 

(1) RCA 68Q7A  R-F Amplifier 
(2) RCA 6X8  R-F Oscillator and Mixer 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK12B ( 17-T-352U d 17-T-3610) 

(1) RCA 68Q7A  R-F Amplifier (VHF only) 
(2) RCA 6AF4  R-F Oscillator 
(3) RCA 68Q7A  1-£ Amplifier 
(4) RCA 6S4  Voltage Control 
A 1N82 crystal is used as a mixer. 

All Models 
( 1 ) RCA 6CF6  let Picture I-F Amplifier 
( 2 ) RCA 6CF6  2nd Picture I-F Amplifier 
( 3 ) RCA 6CB6  3rd Picture I-F Amplifier 
( 4 ) RCA 12AU7 Picture 2nd Detector and Vert. Sync. Sep. 
( 5 ) RCA 6CL6  Video Amplifier 
( 6 ) RCA 6AU6  let Sound I-F Amplifier 
( 7 ) RCA 6AU6  2nd Sound I-F Amplifier 

( 8 ) RCA 6AL5  Ratio Detector 
( 9 ) RCA 6AV6  1st Audio Amplifier 
(10) RCA 6K6GT  Audio Output 
(11) RCA 12AU7  Horiz. Sync. Sep. & AGC 
(12) RCA 6SN7GT  Vertical Osc. & Sync. Output 
(13) RCA 6K6GT  Vertical Sweep Output 

(14) RCA 6SN7GT Horizontal Sweep Oscillator and Control 
(15) RCA 68Q6GT  Horizontal Sweep Output 
(16) RCA 6W4GT Damper 
(17) RCA 183-GT/8016  High Voltage Rectifier 
(18) RCA 17CP4  Kinescope 
(19) RCA 5U4G  Rectifier 
(20) RCA 5Y3GT  Rectifier 

CHASSIS DESIGNATIONS 

KCS78F Model 17-T-361 employing a KRK29 Tuner. 
KCS78J Models 17-T-352U and 17-T-361U employing a KRK12B 

Tuner. 

WEIGHT & DIMENSIONS 

Shipping Width Height Depth 
Weight Inches Inches Inches 

17-T-352U 88 lbs. 105 lbs. 21 1/2 223/4 22 

17-T-361   87 lbs. 112 lbs. 24/4 35 3/4 22 
17-T-361U 92 lbs. 117 lbs. 24 1/4 35 34 22 

Model 

LOUDSPEAKERS 

Model 17-T-352U  (971636-1) 5" PM Dynamic, 3.2 ohms 
Model 17-T-361   ( 971490-3) 8" PM Dynamic, 3.2 ohms 
Model 17-T-361U  (971490-3) 8" PM Dynamic, 3.2 ohms 

SCANNING Interlaced, 525 line 

HORIZONTAL SWEEP FREQUENCY  15,750 cps 

VERTICAL SWEEP FREQUENCY 60 cps 

FRAME FREQUENCY (Picture Repetition Rate)  30 cps 

KINESCOPE 
SOCKET 

ION TRAP 
MAGNET 

FOCUS 
CONTROL 

KIM 21I 
TUNER 
UNIT 

OPERATING CONTROLS (Front) 

Channel Selector 
Fine Tuning 
Picture Single Control under Panel 
Picture Horizontal Hold  Single Control under Panel 

Picture Vertical Hold  Single Control under Panel 

Sound Volume and On-Off Switch 
Brightness 

NON-OPERATING CONTROLS (under Front Panel) 

Height  screwdriver adjustment 
Vertical Linearity  screwdriver adjustment 

NON-OPERATING CONTROLS (not including R-F and I-F 
adjustments) 

Picture Centering  top chassis adjustment 
Width  rear chassis adjustment 
Horizontal Drive  rear chassis screwdriver adjustment 

Horizontal Linearity  rear chassis 
Horizontal Oscillator Frequency rear chassis 
Horizontal Oscillator Waveform. bottom chassis 

Horizontal Locking Range rear chassis 
Focus  top chassis 
Ion Trap Magnet  top chassis 
Deflection Coil  top chassis wing nut 

AGC Control  rear chassis 

 Dual Control Knobs 

FOCUS MAGNET 
MOUNTING SCREW 

CENTERING 
ADJUSTMENT-
LOCK SCREW 

5101 
PHONO 
SWITCH 

J101 
PHONO 
INPUT 

R1S4 
AGC 

CONTROL 

Figure 1—Yoke and Focus Magnet Adjustments 

Figure 3—Rear Chassis Adjustments 

 Dual Control Knobs 

adjustment 
adjustment 
adjustment 

adjustment 
adjustment 
adjustment 

adjustment 
adjustment 
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Models 

2'-D-382, 

27- D-382U 

-Swarthmore -

,1Iahogany, Oak 

Models 2'.1)-383, 27- D-383C7 

"Copeland" "Longchamps" 

Mahogany, Walnut Mahogany, Maple 

GENERAL DESCRIPTION 

,Llodels 27-D-384, 27- D-384U 

Models 27-D-382, 27-D-382U, 27-D-383, 27-D-383U, 27-D-384 

and 27-D-384U are Deluxe "27 Inch" television receivers. 

Models 27-D-382, 27-D-383 and 27-D-384 feature full 12 
channel VHF coverage. 

ELECTRICAL AND MECH 
PICTURE SIZE 420 square inches on a 27MP4 Kinescope 

TELEVISION R-F FREQUENCY RANGE 
Models 27-D-382, 27-D-383 and 27-D-384 

All 12 VHF channels 54 mc. to 88 mc., 174 mc. to 216 Inc. 
Models 27-D-382U, 27-D-383U and 27-D-384U 

Any of 70 UHF channels  470 mc. to 890 mc. 
Any of 12 VHF channels 54 mc. to 88 mc , 174 mc. to 216 mc. 

(Any desired combination of 16 UHF and/or VHF channels 
may be used.) 

INTERMEDIATE FREQUENCIES 
Picture I-F Carrier Frequency 

Sound 1-F Carrier Frequency  

POWER RATING 

AUDIO POWER OUTPUT RATING  

VIDEO RESPONSE 

SWEEP DEFLECTION  

FOCUS  

45.75 mc. 
41.25 mc. 

325 watts 

4 watts max. 

to 4 mc. 

Magnetic 

Magnetic 

ANTENNA INPUT IMPEDANCE 

Models 27-D-382, 27-D-383 and 27-D-384 
Choice: 300 ohms balanced or 72 ohms unbalanced. 

Models 27-D-382U, 27-D-383U and 27-D-384U 
UHF-300 ohms balanced. 
VHF-300 ohms balanced. 

CHASSIS DESIGNATIONS 

KCS77C Models 27-D-383 and 27-D-384 
KCS77D   Models 27-D-383U and 27-D-384U 

KCS77F..  Model 27-D-382 
KCS77H   Model 27-D-382U 

LOUDSPEAKERS  (971490-4W) 8 Inch PM Dynamic 

VOICE COIL IMPEDANCE 32 ohms 

ANICAL SPECIFICATIONS 
RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK29B (Models 27-D-382, 27-D-383 and 27-D-384) 

( 1 ) RCA 6B07A . . . R-F Amplifier 
( 2 ) RCA 6X8 . R-F Oscillator and Mixer 

Tuner KRK12B (Models 27-D-382U, 27-D-383U and 27-D-384U) 

( I ) RCA 6BQ7A R-F Amplifier (VHF only) 
( 2 ) RCA 6AF4   R-F Oscillator 
( 3 ) RCA 6BQ7A I-F Amplifier 
( 4 ) RCA 6S4. .... Voltage Control 
A IN82 crystal is used as a mixer  

All Models 
 1st Picture I-F Amplifier 

2nd Picture 1-F Amplifier 
 3rd Picture I-F Amplifier 

4th Picture I-F Amplifier 
Video Amplifier 

Peaking Amplifier 
Agitation Compressor 

.1st Sound I-F Amplifier 
2nd Sound I-F Amplifier 

Ratio Detector 
  1st Audio Amplifier 

  Audio Output 
Vert. Sync Separator and AGC 

(14) RCA 12AU7 Horiz. Sync Separator and Sync Amplifier 
(15) RCA 6SN7GT  Vert. Sync Amplifier 

and Vert. Sweep Osc. and Dischg. 
(16) RCA 6AQ5  Vertical Sweep Output 
(17) RCA 6SN7GT Horizontal Sweep Oscillator and Control 
(18) RCA 6BQ6GT (2 tubes) Horizontal Sweep Output 
(19) RCA 6W4GT (2 tubes) .   . Dampers 
(20) RCA 1B3GT/ 8016 ...... . High Voltage Rectifier 
(2 1) RCA 5U4G (2 tubes)    Rectifiers 
(22) RCA 27MP4   Kinescope 

Models 27-D-382U, 27-D-383U and 27-D-384U feature full 
12 channel VHF coverage plus any 4 UHF channels desired. 
These receivers have an auxiliary audio input jack to permit 
the use of an external record playing attachment. All models 
incorporate two 8" PM speakers. 

( 1 ) RCA 6AU6 
( 2 ) RCA 6CB6 
( 3 ) RCA 6CB6 
( 4 ) RCA 6CB6  
( 5 ) RCA 6CL6  
( 6 ) RCA 6CL6  
( 7 ) RCA 6AL5 
( 8 ) RCA 6AU6 
( 9 ) RCA 6AU6 
(10) RCA 6AL5 
( 11) RCA 6AV6 
(12) RCA 6AQ5 
(13) RCA 12AU7 

SCANNING Interlaced, 525 line 

HORIZONTAL SCANNING 
FREQUENCY  15,750 cps 

VERTICAL SCANNING FREQUENCY 60 cps 

FRAME FREQUENCY 
(Picture Repetition Rate) 30 cps 

OPERATING CONTROLS (front panel) 

Channel Selectorl 
Fine Tuning 

Brightness 
Sound Volume and  Dual Control Knobs 
On-Off Switch 

Picture Horizontal Hold 
Picture Vertical Hold 

Picture Contrast  Single Control Knob 

Tone Switch Single Control Knob 

Definition Switch Single Control Knob 

 Dual 

CEN TER I NC 
ADJUSTMENT 
LOCK - NUT 

FOCUS 
CONTROL 

I 0 N TRAP 
MAGNET 

FOCUS MAGNET 
MOUNTING SCREW 

KI NESCOPE 
SOCKET 

Dual Control (Knurled) 

CENTERING 
ADJ L VER 

DEFLECTION 
YOKE 

ADJUSTMENTS 
(TOP A BOTTOM) 

Control Knobs 

1(1 NE 
CUSHION 

PIN CUSHION 
CORRECTION 
MAGNET 

Figure 3— Ion Trap and Centering Magnet Adjustments 

TO ii(wOvE ESCUTCHEON, SLIM 
EIHONG CLIP TO LEFT 

Figure 5—KRK29B R-F Oscillator Adjustments 

NON-OPERATING CONTROLS 
Horizontal Centering top chassis adjustment 
Vertical Centering  . top chassis adjustment 
AGC rear chassis adjustment 
Height front panel screwdriver adjustment 
Vertical 

Linearity. front panel screwdriver adjustment 
Horizontal 

Locking rear chassis screwdriver adjustment 
Horirivnetal 
Dr ive  chassis screwdriver adjustment 

Horizontal Linearity rear chassis adjustment 
Horizontal Oscillator 
Frequency rear chassis adjustment 

Horizontal Oscillator 
Waveform bottom chassis adjustment 

Width rear chassis adjustment 
Width Link H.V. compartment adjustment 
Focus   top chassis adjustment 
Ion Trap Magnet top chassis adjustment 
Focus Magnet  Deflection Coil  top chassis adjustment 

top chassis adjustment 

KRIS 296 
TUNER 
UNIT 

'

if J102 

OTSOCKET 
YOKE 

— 1_109 
WIDTH 

CONTROL 

LIII 
HORIZONTAL 
I NEARITY 
CONTROL 

WIDTH 

IN NV 
COMPARTMENT (.4' 

C1866 
HORIZONTAL 

DRIVE 
CONTROL 

C 18BA 

HORIZO NTAL_f-J101 R1801 

rHIYGII 4U5? A CONTROLGC  RANGE 

T11.1 
HORIZONTAL 
OSCILLATOR 
FRED. ADJ 

Figure 4— Rear Chassis Adjustments 

OSCILLATOR 
ADJUSTMENT 

(ALL CHANNELS) 

o 
o 

1} CHANNEL •--- uptoicseroR 
. APERTURE 

Figure 6 — KR K 1213 Oscillator Adjustment 
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CHASSIS KCS77C, KCS77D, KCS77F, KCS77H 

CHASSIS TOP VIEW CHASSIS BOTTOM VIEW 
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Figure 7—Chassis Top View (shown with KRK29B Tuner) 
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Figure 8—Chassis Bottom View (shown with KRK2913 Tuner) 
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ALIGNMENT PROCEDURE 

TEST EQUIPMENT.-To properly service the television 
chassis of these receivers, it is recommended that the follow-
ing test equipment be available: 

VHF Sweep Generator meeting the following requirements: 

(a) Frequency Ranges 
35 to 90 mc., 1 inc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(c) Output constant on all ranges. 
(d) "Flat" output on all attenuator positions. 

VHF Signal Generator to provide the following frequen-
cies with crystal accuracy: 
(a) Intermediate frequencies 

4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 
Picture Sound Receiver 

Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

2  55.25   59.75  101 
3  61.25   65.75  107 
4  67.25 . 7 1.75.. 113 
5  77.25 81.75  123 
6 83.25  87.25  129 
7 175.25 . 179.75.. 221 
8  181.25   185.75 227 
9  187.25 191.75 233 
10  193.25 197.75 239 
11 199.25 203.75 245 
12  205.25 209.75  251 
13  211.25 215.75 257 

Output of these ranges should be adjustable and at least 
.1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibra-
tor if the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 mc. 
to 890 mc. RCA Types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following frequen-
cies with crystal accuracy if RCA Type 41A is used. 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

14  471.25 475.75   517 
15  477.25 . 48 1.75 . 523 
16 483.25 . 487.75  529 
17 . 489.25 493.75  535 
18 495.25 . . 499.75  541 
19 501.25 505.75  547 
20 507.25 511.75 553 
21 513.25 517.75 . 559 
22  519.25 523.75 565 
23 525.25 529.75  571 
24 .... 531.25 535.75  577 
25 . .. 537.25  541.75  583 
26 543.25 547.75  589 
27 549.25 553.75 595 
28 ... 555.25 559.75  601 
29 561.25 565.75 607 
30 567.25 571.75 613 
31  573.25 577.75 619 
32 579.25 ... 583.75 ... 625 
33 585.25.  589.75  631 
34 591.25 595.75 . 637 
35 597.25 601.75 ... 643 
36 .. 603.25.  607.75  649 
37 609.25 613.75 655 
38  615.25  619.75  661 
39 621.25 625.75 667 
40 627.25 631.75 673 
41 633.25 637.75 679 
42 639.25 643.75  685 
43 645.25 649.75 691 
44 651.25 655.75 . 697 
45 657.25 . 661.75  703 
46 663.25 667.75  709 
47 669.25 673.75 715 
48  675.25 679.75 721 
49  681.25 685.75  727 
50 687.25 691.75 733 
51 693.25 697.75 739 

(c) 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

52  699.25  703.75 .... . 745 
53 705.25 709.75  751 
54 711.25 715.75  757 
55 717.25 721.75  763 
56 723.25 727.75  . 769 
57 729.25 733.75  775 
58  735.25 739.75 781 
59 741.25 745.75. 787 
60  747.25 751.75  793 
61  . 753.25 757.75 .... 799 
62  759.25 763.75 805 
63 765.25 769.75 811 
64 771.25 775.75 817 
65 .777.25 781.75 823 
66 783.25 787.75 829 
67   789.25 . 793.75 .. 835 
68 795.25 799.75  841 
69 801.25 805.75 847 
70  807.25  811.75  853 
71  813.25 . 817.75 859 
72 819.25 823.75 865 
73 825.25 829.75 871 
74  831.25 835.75 877 
75  837.25 841.75  883 
76 843.25 847.75  889 
77 849.25 853.75 895 
78 855.25 359.75 901 
79 . 861.25 865.75 907 
80 867.25 871.75 913 
81 873.25 877.75  919 
82 879.25 883.75  925 
83 885.25 889.75  931 

Cathode Ray Oscilloscope.- An oscilloscope with a sensi-
tivity of 1 millivolt per inch is required. A suitable pre-amplifier 
may be employed with oscilloscopes of lesser sensitivity. 

Electronic Voltmeter. -A voltmeter with a 1.5 volt DC 
scale is required. RCA Senior "VoltOhmyst" or equivalent. 

DC Milliarnmeter. -A milliammeter with a range of 0-50 
milliamperes full scale. 

Adapter Socket-An adapter socket is required to meter 
the cathode current of the 654 voltage control tube of the 
KRK12B Tuner. Wiring of adapter is shown in Figure 9. e6„„, ;,, 

VOLTAGE 
CONTROL 

2 
  o  

MILLIAMMETER 
0-SOMA SWITCH 

 • 0 

,1 MS 1143 

Figure 9-KRKI2B Voltage Control Adapter 

KRK29B ANTENNA MATCHING UNIT ALIGNMENT. 
-The antenna matching unit is accurately aligned at the 
factory. Adjustment of this unit should not be attempted in the 
customer's home since even slight misalignment may cause 
serious attenuation of the signal, especially on channel 2. The 
r-f unit is aligned with a particular antenna matching trans-
former in place. If for any reason, a new antenna matching 
transformer is installed, the r-f unit should be realigned. 
The F-M trap whicb is mounted in the antenna matching 

unit may be adjustec.. without adversely affecting the align-
ment of the unit. 
To align the antenna matching unit disconnect the lead 

from the F-M trap L5 to the channel selector switch SI-E. 

With a short jumper, connect the output of the matching 
unit through a 1,000 mmf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 
Remove the first pix i-f amplifier tube V106. 
Connect the positive terminal of a bias box to the chassis 

and the potentiometer arm to the junction of R133 and C133B. 
Set the potentiometer to produce approximately - 5.0 volts of 
bias at the junction of R133 and C133B. 

ALIGNMENT PROCEDURE 

Connect an oscilloscope to pin 9, V110 and set the oscillo-
scope gain to maximu•l. 

Connect a VHF signal generator to the antenna input termi-
nals. Modulate the signal generator 30 (-, with an audio signal. 

Tune the signal generator to 45.75 mc. and adjust th a gen-
erator output to give an indication on the oscilloscope. Adjust 
L4 in the antenna matching unit for minimum audio indication 
on the oscilloscope. 

Tune the signal generator to 41.25 mc. and adjust Li for 
minimum audio indication on the oscilloscope. 

Remove the jumper from the output of the matching unit. 

Connect a 300 ohm watt composition resistor from L5 to 
ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L5 to ground. The sensitivity of the oscilloscope should be 
approximately 0.03 volts per inch. Set the oscilloscope gain 
to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling react-
ance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 17 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep employed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be accom-
plished by retuning channel number 1 to cover this rana. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator, be sure not to turn the 
core too far clockwise so that it becomes lost beyond the core 
retaining spring. 

Adjust L2 and L3 to obtain the response shown in Figure 
10. L3 is most effective in locating the position of the shoulder 
of the curve at 52 mc. and L2 should be adjusted to give 
maximum amplitude at 53 mc. and above consistent with the 
specified shape of the response curve. The adjustments in the 
matching unit interact to some extent. Repeat the above pro-
cedure until no further adjustments are necessary. 

Remove the 300 ohm resistor and crystal probe connections. 
Restore the connection between L5 and SI-E. Replace V106. 

SHOULDER 
AT 52 MC 

( 53 MC. 100X. RESPONSE 

60 MC 

50 MC AT 60% ± 15% RESPONSE POINT 

Figure 10-KRK29B Antenna Matching Unit Response 

PICTURE I-F TRAP ADJUSTMENT. -Connect the i-f 
signal generator across the link circuit on terminals A and 
B of T104. 

Connect the "VoltOhmyst" to the junction of 8133 and C133B. 
Obtain two 7.5 volt batteries capable of withstanding 

appreciable current drain and connect the ends of a 1,000 
ohm potentiometer across each. Connect the positive terminal 
of one battery to chassis and the potentiometer arm to the 
junction of R133 and C133B. 

Set the bias to produce approximately - 1.0 volt of bias at 
the junction of R133 and C133B. 

Connect the "VoltOhmyst" to pin 9 of V110, the 6CL6 video 
amplifier. 

Set the signal generator to each of the following frequencies 
and adjust the corresponding circuit for minimum d-c output 
at pin 9 of V110. Use sufficient signal input to produce 1.0 volt 
of d-c on the meter when the final adjustment is made. 

39.25 mc. TIO4 top core 
41.25 mc. T105 bottom core 
47.25 mc. T106 bottom core 

PICTURE I-F TRANSFORMER ADJUSTMENTS 

Models 27-D-382, 27-D-383, 27-D-384 

Set the signal generator to each of the following frequencies 
and peak the specified adjustment for maximum indication on 
the "VoltOhmyst." During alignment, reduce the input signal 
if necessary in order to produce 1.0 volt of d-c at pin 9 of V110 
with - 1.0 volt of i-f bias at the junction of 8133 and C133B. 

m 443 5 mcc.. • T109 5  T108 
41.8 mc. T107 

To align T105 and T106, connect the sweep generator to the 
first picture i-f grid, pin 1 of V106 through a 1,000 mmf. 
ceramic capacitor. Shunt 8137, 8141 and terminals "A" and 
"F" of TIO9 with 330 ohm composition resistors. Set the i-f 
bias to - 1.0 volt at the junction of 8133 and C133B. 

Connect the oscilloscope to pin 9 of V110. 

Adjust T105 and T106 top cores for maximum gain and 
curve shape as shown in Figure 11. For final adjustment set 
the output of the sweep generator to produce 0.5 volt peak-
to-peak at the oscilloscope terminals. 

120 MC 
90% 

450 

450 
MC. 

16.5 MC. 
20 1,4. 

11.25 MC. \ 

47 25 MC.- , 

•5 75 MC 

ligure I 1-
T105 and T106 

Response 

90 % 
4,9 MC 

4575 MC 
75% 

15MC 

Figure 12-T2 and 
TIO4 Response 
with tiRK29B 

Figure 13- Over-all 
I-F Response 
with KRK29B 

To align T2 and T104, connect the sweep generator to the 
mixer grid test point TP2. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. 

Connect a 180 ohm composition resistor between terminal 
"B" of T105 and the junction of 8131 and C133A. 

Connect the oscilloscope diode probe to terminal "13" of 
T105 and ground. Couple the signal generator loosely to the 
diode probe in order to obtain markers. 

The shunt trimmer C121 across terminals "A" and "B" of 
Cvt23 T104 is variable and is provided as a bandwidth adjustment. 

Preset the shunt trimmer to minimum capacity. Adjust T2 
(top) and T104 (bottom) for maximum gain at 43.5 mc. and 
with 45.75 mc. at 70(;-; of maximum response. 

Adjust the shunt trimmer C121 until 41.25 mc. is at 85Vo 
response with respect to the low frequency shoulder at 
approximately 41.9 mc. as shown in Figure 12. 

Disconnect the diode probe, the 180 ohm and the three 330 
ohm resistors. 

Models 27-D-382 U, 27-D-383U, 27-D-384U 

Set the signal generator to each of the following frequencies 
and peak the specified odjustment for maximum indication 
on the "VoltOhmyst." During alignment, reduce the input 
signal if necessary in order to produce 1.0 volt of d-c at pin 9 
of V110 with - 1.0 volt of i-f bias at the junction of 8133 
and C133B. 

43.7 mc. 
45.5 mc. 
41.8 mc. 

T109 
T108 
T107 

To align T105 and T106, connect the sweep generator to 
the first picture i-f grid, pin 1 of V106 through a 1,000 mmf. 
ceramic capacitor. Shunt 8137, 8141 and terminals "A" and 
"F" of T109 with 330- ohm composition resistors. Set the i-f 
bias to -- 1.0 volt at the junction of 8133 and C133B. 

Connect the oscilloscope to pin 9 of VI10, the 6CL6 video 
amplifier. 
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CHASSIS KCS77C KCS77D KCS77F, KCS77H 

ALIGNMENT PROCEDURE ALIGNMENT PROCEDURE 

curve shape as shown in Figure 11. For final adjustment set 
the output of the VHF sweep generator to produce 0.5 volt 
peak-to-peak at the oscilloscope terminals. 

To align the crystal mixer and T2 and T104, connect the 
VHF sweep generator to the front terminal of the 1N82 crystal 
holder in series with a 1,500 mmf. ceramic capacitor. Use the 
shortest leads possible, grounding the sweep generator to the 
tuner case. 

Set the channel selector to channel 5. 

Connect a 180 ohm composition resistor between terminal 
"B" of T105 and the junction of R131 and C133A. 

Connect the oscilloscope diode probe to terminal "B" of 
T105 and ground. Couple the signal generator loosely to the 
diode probe in order to obtain markers. 

The shunt trimmer C121 across terminals "A" and "B" of 
TIO4 is variable and is provided as a bandwidth adjustment. 
Preset the shunt trimmer to minimum capacity. Adjust T2 (top) 
and T104 (bottom) for maximum gain at 43.5 mc. and with 
45.75 mc. at 70'; of maximum response. 

Adjust the shunt trimmer C121 until 41.25 mc. is at 85', 
response with respect to the low frequency shoulder at 
approximately 41.9 mc. as shown in Figure 14. Adjust Tl 
for maximum gain. Readjust T2 and T104 if necessary to 
obtain proper wave shape, see Figure 15. 

Disconnect the diode probe, the 180 ohm and the three 330 
ohm resistors. 

Adjust T105 and T106 top cores for maximum gain and KRK29B TUNER ALIGNMENT 

Models 27-D-382, 27-D-383, 27-D-384 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C27 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. Turn 
T2 slug all the way out. Do not change any of the adjustments 
in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of T104 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short circuit 
the AGC terminal of the tuner at the terminal board to ground. 

Connect the oscilloscope to the test point TP1 on the side of 
the tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the out-
put of the antenna matching unit at the junction of L5 and C4 
at the bottom of the FM trap L5. 

Tune the signal generator to 43.5 mc. and modulate it 30' 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to one 
specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C33 into channel 2, 

41.9 MC. thereby reducing sensitivity on channel 2. 

41.25 MC. Connect the potentiometer arm of one of the bias supplies 
65% to the AGC terminal on the tuner and ground the battery posi-

45.75 MC. live terminal to the tuner case. Adjust the bias potentiometer 
50% to produce - 3.0 volts of bias, as measured by the "VoltOhmyst" 

at the AGC terminal on the tuner. 

44.5 
MC - 45.75 MC 

.75 .'. 

42.25MC. '42.5 ,-45MC 
MC. 857. 

figure I4- T2 and 
T104 Response with 

KKK 1 28 

46.5MC. 
5 %. 

Figure 15- Over-all 
1-1' Response with 

tiRk12B 

SWEEP ALIGNMENT OF PICTURE I-F 

Connect the oscilloscope to pin 9 of V110. 

Adjust the bias potentiometer to obtain - 6.0 volts of bias 
as measured by a "VoltOhmyst" at the junction of R133 and 
C133B. 

Leave the sweep generator connected to the mixer grid test 
point TP2 on KRK29B Tuners or to the front terminal of the 
1N82 crystal holder on KRK12B Tuners. Use the shortest leads 
possible with not more than one inch of unshielded lead at 
the end of the sweep cable. If these precautions are not 
observed, the receiver may be unstable and the response 
curves obtained may be unreliable. 

Adjust the output of the sweep generator to obtain 3.0 volts 
peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch T108 and T109 to obtain the response shown in 
Figure 15. Do not adjust T107 unless absolutely necessary. If 
T107 is adjusted too low in frequency it will raise the level of 
the 41.25 mc. sound i-f carrier and may create interference 
in the picture. It will also cause poor adjacent channel pic-
ture rejection. If 1107 is tuned too high in frequency, the level 
of the 41.25 mc. sound i-f carrier will be too low and may 
produce noisy sound in weak signal areas. 

Remove the oscilloscope, sweep and signal generator con-
nections. 

Remove the bias box employed to provide bias for alignment. 
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Set the channel selector switch to channel 8. 

Preset C22 to read - 3.0 volts at the test point TP1, as read 
on the "VoltOhmyst." The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use the 
signal generator as a heterodyne frequency meter and beat 
the oscillator against the signal generator. To do this, tune 
the signal generator to 227 mc. with crystal accuracy. Insert 
one end of a piece of insulated wire into the tuner unit through 
the hole provided for the adjustment of C16. Be careful that the 
wire does not touch any of the tuned circuits as it may cause 

the frequency of the tuner oscillator to shift. Connect the other 
end of the wire to the "r-f in" terminal of the signal generator. 
Adjust C25 to obtain an audible beat with the signal generator. 

Turn C27 clockwise until the beat note just begins to change, 
then turn one full turn in the same clockwise direction. 

Return the fine tuning control to the mechanical center 
of its range. 

NOTE. - If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the T2 core for maximum inductance (core turned 
counterclockwise). 

PAD FOR PAD FOR 
50 COAX • 72 COAX . 

PAD FOR 
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4711 
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Figure 17-Sweep Attenuator Pads 

47.11 

3005?. 
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OUTPUT 

Connect the sweep generator through a suitable attenuator, 
as shown in Figure 1'7 to the input terminals of the antenna 
matching unit. 

Connect the signal generator loosely to the antenna 
terminals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can change oscillator injection during 
alignment and produce consequent misalignment even though 
the response as seen on the oscilloscope may look normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and C7 for approximately correct 
curve shape, frequency, and bandwidth as shown in Figure 18. 

/®\ 
CV ,61, 

Figure 18-KRK29B R-F Response 

The correct adjustment of C7 is indicated by maximum am-
plitude of the curve midway between the markers. C11 tunes 
the r-f amplifier plate circuit and affects the frequency of the 
pass band most noticeably. C21 tunes the mixer grid circuit 
and affects the tilt of the curve most noticeably (assuming that 
C7 has been properly adjusted). C16 is the coupling adjust-
ment and hence primarily affects the response bandwidth. 

Connect the "VoltOhmyst" to test point TP1. Adjust C22 to 
read -3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C27, 
C21, C16 and C11 for proper response. Adjust C7 for maximum 
gain at midpoint of the curve. Repeat if necessary until the 
proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator 
frequency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L49 to obtain an audible beat. Slightly overshoot the 
adjustment of L49 by turning the slug an additional turn in the 
same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C27 to again 
obtain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and 
picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L36 and L20 for proper response as shown in 
Figure 18. 

Turn off the sweep ciad signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within range. 

If it was necessary to readjust C22, turn the sweep and 
signal generators back on and recheck the channel 13 
response. Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C21, C16, C11 and C7 for correct curve shape, 
frequency and bandwidth. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C21 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator fre-
quency, 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L54 for an audible beat. Adjust L48 and L32 for 
proper curve shape as shown in Figure 18. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator 
frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the 
response and oscillator injection voltage obtained. See Figure 
18 for typical response curves. It should be found that all these 
channels have the proper response with the markers above 
80''; response. 

If the markers fail to fall within this requirement readjust 
L48 and L32 in order to obtain curves within the proper limits. 
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ALIGNMENT PROCEDURE 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to Figure 18 for proper wave shape. Check 
the injection voltage at each channel to be within limits. If 
necessary readjust C11, C21 or C16 to obtain the proper response. 

With the receiver and signal generator on channel 13 
adjust L49 for an audible beat with the signal generator. 
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Figure 19-KRK29B R-F Oscillator Adjustments 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscilla-
tor injection voltage on each channel to verify that the voltage 
is within the specified limits. 

KRK I2B TUNER ALIGNMENT 

Models 27-D-382 U, 27-D-383 U, 27-D-384U 

TUNER VHF ALIGNMENT. -Remove the 6S4 voltage 
control tube from its socket and insert the adapter. Insert the 
6S4 in the adapter. 

Connect the 0-50 milliampere meter to the adapter socket 
leads and turn the adapter switch on. 

Remove the tuner cover shield. 

Rotate the channel selector to a point midway between 
channels, disengaging the insert contacts, and observe the 
non-oscillating plate current. Some tubes may oscillate even 
with the tuned circuits disengaged. To be sure the oscillator 
is in a non-oscillatory state, short circuit the spring contacts 
12 and 13, the two contacts nearest the tuner front. 

(NOTE: The contacts are at zero d-c potential.) Should the 
plate current rise, keep the contacts shorted while adjusting 
the oscillator plate current. Adjust R6, oscillator voltage con-
trol, for a 28 milliampere reading on the meter. 

Replace the tuner cover shield. 

Connect the VHF sweep generator to the antenna terminals. 

Connect the VHF signal generator loosely to the antenna 
terminals. 

Connect the oscilloscope through the preamplifier, if needed 
with oscilloscope used, to test point TP1. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Turn off the adapter switch, removing plate voltage from 
the oscillator. This is required because of RF-IF interaction 
when a crystal is used as a mixer. 

Set the channel selector and the sweep generator to 
channel 2. 

Insert markers of channel 2 picture carrier and sound car-
rier, 55.25 mc. and 59.75 mc. 

Adjust antenna T6, r-f amplifier plate L29 and mixer L30 
adjustments for a symmetrical curve with maximum gain at 
the center of the pass band. The curves will have a deep 
valley because of no crystal loading and nonlinear detector 
characteristics. The limits for the 100', response points are 

shown in Figure 20. The proper curve shape is shown in 
Figure 20(b). (Refer to note on page 15 for detailed explana-
tion of adjustments.) If the bandwidth is out of tolerance, it can 
usually be corrected by redressing the coupling capacitor of 
the double tuned circuit, C40 on insert A. Maximum bandwidth 
occurs when the capacitor is centered in the insert chamber. 
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Figure 20-KRK12B VHF Insert Responses 
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Repeat the above steps for all VHF channels adjusting the 
appropriate antenna, r-f amplifier plate and mixer slugs for 
a symmetrical curve with maximum gain at the center of the 
pass band. 

Turn off the sweep generator. 

Remove the oscilloscope and preamplifier if used, from test 
point TP1. 

Turn the AGC control fully clockwise and remove the clip 
leau grounding the AGC bias on the tuner terminal board. 

Connect the potentiometer arm of one of the bi,:s supplies to 
the AGC terminal on the tuner and ground the battery positive 
terminal to the tuner case. Adjust the bias potentiometer to 
produce -3.5 volts of bias, as measured by the "VoltOhmyst" 
at the AGC terminal on the tuner. 

Connect the potentiometer arm of the second bias supply to 
the junction R133 and C133B, and ground the positive battery 
terminal. Adjust the bias potentiometer to produce -5 volts of 
i-f bias as indicated on the "VoltOhmyst" at the junction point. 

Connect the oscilloscope to pia 9 of V110. Use 3 to 5 volts 
peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to the 
oscillator. 

Turn the channel selector to channel 13. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator slug L22 to proper frequency,' 257 mc. 
This may be done in several ways. The easiest way and the 
way which will be recommended in this procedure will be to 
use the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 257 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner 
through either of the two holes next to the oscillator tube on the 
right front top corner of the tuner. Be careful that the wire does 
not touch any of the tuned circuits as it may cause the fre-
quency of the oscillator to shift. Connect the other end of the 
wire to the "r-f in" terminal of the signal generator. Adjust L22 
oscillator slug to obtain an audio beat with the signal generator. 

Turn on the sweep generator and set to channel 13. Adjust 
Ti for maximum gain on the oscilloscope. Adjust mixer tank 
circuit L21 for maximum gain and flat-topped curve. Recheck 
Ti for maximum gain at center of band with the proper 
response. Maximum gain and flat-topped response should 
be obtained simultaneously. 

Adjust the oscillator to frequency on all VHF channels by 
switching the receiver and signal generator to each VHF 
channel and adjusting the appropriate oscillator slug to 
obtain a beat with the signal generator. Adjust the appropriate 
mixer slug where necessary to obtain maximum gain and 
proper curve shape as explained above. 

Adjust the tunable I-F Trap C16-L7. To do this connect the 
signal generator to the fixed I-F Trap C2-L2 at the end oppo-
site the antenna terminal plug. Set the signal generator to 43.5 
mc. and adjust the output of the signal generator to obtain 
sufficient indication on the oscilloscope. Tune the I-F Trap 
C16-L7 for minimum marker indication on the oscilloscope. 

Remove the signal generator and the oscilloscope. 
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Figure 21-KRKI2B Tuner Adjustments 
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LINE ANT 

COUPLING ADJ. A J 

TUNER UHF ALIGNMENT.-To align the UHF inserts: 

Turn off the adapter switch, removing plate voltage from 
the oscillator. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Connect the oscilloscope, through the preamplifier if needed 
with oscilloscope used, to test point TP1. 

Connect the UHF sweep generator to the antenna terminals. 
Use a 10 DB attenuator pad to assure proper alignment. 

Connect the UHF signal generator loosely to the antenna 
terminals. 

Set the channel selector to the desired position and the 
sweep generator to sweep the frequency of the insert being 
used. 

PROCEDURE 

CHANNEL 
INDICATOR 
APERTURE 

Insert markers of the picture carrier and 
sound carrier frequencies for the desired channel 
(see Table on page 8). 

Adjust the UHF antenna, link coupling and 
mixer adjustments for a symmetrical curve, with 
maximum gain, centered about the pass band. 

The responses are shown in Figure 22. The 
curve shape will usually vary from Figure 22 (a) 
to Figure 22 (c) going higher in frequency; how-
ever, any of these responses are acceptable. 

Repeat the above steps for all UHF inserts 
used, adjusting the appropriate antenna, link 
coupling and mixer slugs for a symmetrical 
curve, with maximum gain, centered about the 
pass band. 

Remove the oscilloscope and preamplifier, if 
used, from test point TP1. 

Remove the clip lead grounding the AGC bias 
on the tuner terminal board. 

Connect the potentiometer arm of one of the 
bias supplies to the AGC terminal on the tuner 
and ground the battery positive terminal to the 
tuner case. Adjust the bias potentiometer to pro-
duce -3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal. 

Connect the potentiometer arm of the second 
bias supply to the junction of R133 and C133B, 
and ground the positive battery terminal. Adjust 
the bias potentiometer to produce -5 volts of 
i-f bias as indicated on the "VoltOhmyst" at the 
junction point. 

Connect the oscilloscope to pin 9 of V110. 
Use 3 to 5 volts peak-to-peak output on the 
oscilloscope. 

Turn the adapter switch on to apply plate 
voltage to the oscillator. 

Turn the channel selector to the lowest UHF 
channel to be used, and set the fine tuning con-
trol to the center of its range. 

Adjust the oscillator core to proper frequency. 
To do this, connect the VHF signal generator to 
test point TP1 with the shortest leads possible. 
Insert a 45.75 mc. marker from the VHF 
generator. 

Set the UHF sweep generator to sweep the 
desired channel, and observe the output on the 
oscilloscope. If the sweep generator is not sweep-
ing the correct frequency range, it may be 
necessary to readjust the sweep in order to 
place the 45.75 marker on the response curve 
as in Figure 15. 

Set the UHF marker generator to the picture 
carrier of the channel insert being adjusted and 
connect to test point TP1. 

Adjust :he oscillator core until the markers for 
45.75 mc. and the picture carrier coincide on 
the sweep pattern on the oscilloscope. 

Adjust the mixer core for maximum gain with proper wave 
shape. 

Connect the "VoltOhmyst" to test point TP1, using 1.5 volt 
DC scale. 

Set oscillator injection adjustment to read .1 volt on the 
"VoltOhmyst." 

Repeat the above steps for all UHF inserts adjusting the 
oscillator injection control only if the reading on the "Volt-

( • I , C 

Figure 22-KRK12B UHF Insert Responses o 
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ALIGNMENT PROCEDURE 

Ohmyst" exceeds .3 volt. Adjust as necessary to read .3 volt 
or less at TP1. 

Figure 23-KRK12B Oscillator Adjustment 

RATIO DETECTOR ALIGNMENT.-In order to obtain 
good ratio detector alignment an AM modulated signal gen-
erator that is exceptionally free from FM modulation must be 
employed. Set the signal generator at 4.5 mc. and connect it 
to the second sound i-f grid, pin 1 of V102. Set the generator 
for 30% 400 cycle modulation. 

As an alternate source of signal, the RCA WR39B or 
WR39C calibrator may be employed. If used, connect it to the 
grid of the 4th pix i-f amplifier, pin 1, V109. Set the frequency 

of the calibrator to 45.75 (pix carrier) and modulate with 
4.5 mc. crystal. Also turn on the internal AM audio modula-
tion. The 4.5 mc. signal will be picked off at T110A and 
amplified through the sound i-f amplifier. 

Connect the "VoltOhmyst" to the junction of R111 and C111. 

Connect the oscilloscope across the speaker voice coil and 

turn the volume control for maximum output. 

Tune the ratio detector primary, T102 top core for maximum 
DC output on the "VoltOhmyst." Adjust the signal level from 
the signal generator for - 10 volts on the "VoltOhmyst" when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 

Connect the "VoltOhmyst" to the junction of R110 and C110. 

Adjust the T102 bottom core for zero d-c on the meter. Then, 
turn the core to the nearest minimum AM output on the 

oscilloscope. 

Repeat adjustments of T102 top for maximum DC and T102 
bottom for minimum output on the oscilloscope making final 
adjustment with the 4.5 mc. input level adjusted to produce 10 
volts d-c on the "VoltOhmyst" at the junction of R111 and C111. 

4.5 MC 

Figure 24-Sound I-F Figure 25-Ratio Det. 

Response Response 

Connect the "VoltOhmyst" to the junction of R110 and C110 
and note the amount of cl-c present. If this voltage exceeds 
±1.5 volts, adjust f108 by turning it in until zero d-c is 
obtained. Readjust the T102 bottom core for minimum output 
on the oscilloscope. Repeat adjustments of R108 and T102 
bottom core until the voltage of R110 and C110 is less than 
±1.5 volts when T102 bottom core is set for minimum output 
on the oscilloscope. 

Connect the "VoltOhmyst" to the junction of fill and C111 
and repeak T102 top core for maximum d-c on the meter and 
again reset the generator so as to have -10 volts on the meter. 

Repeat the adjustments in the above two paragraphs until 
the voltage at R110 and C110 is less than ± 1.5 volts when the 
T102 top core is set for maximum d-c at the junction of R111 
and C111 and the T102 bottom core is set for minimum indica-
tion on the oscilloscope. 

SOUND I-F ALIGNMENT.-Connect the sweep gener-
ator to the first sound i-f amplifier grid, pin 1 of V101. Adjust 
the generator for a sweep width of 1 mc. at a center frequency 
of 4.5 mc. 

Insert a 4.5 mc. marker signal from the signal generator 
into the first sound i-f grid. With the WR39B or WR39C cali-
brators the 4.5 mc. crystal signal may be obtained at the R-F 
out terminal by turning the variable osc. switch off, the cali-
brate switch to 4.5 mc. and the volume control with mod. off. 

Connect the oscilloscope in series with a 10,000 ohm resistor 
to terminal A of T101. 

Adjust T101 top and bottom cores for maximum gain and 
symmetry about the 4.5 mc. marker on the i-f response. The 
pattern obtained should be similar to that shown in Figure 24. 

The output level from the sweep should be set to produce 
approximately 2.0 volt peak-to-peak at terminal A of T101 
when the final touches on the above adjustment are made. It is 
necessary that the sweep output voltage should not exceed the 
specified values otherwise the response curve will be broad-
ened, permitting slight misadjustment to pass unnoticed and 
possibly causing distortion on weak signals. 

Connect the oscilloscope to the junction of R110 and C110 
and check the linearity of the response. The pattern obtained 
should be similar to that shown in Figure 25. 

SOUND TAKE-OFF ALIGNMENT. -Connect the 4.5 
mc. generator in series with a 1,000 ohm resistor to terminal 
"C" of T110. The input signal should be approximately 
0.5 volt. 

Short the fourth pix i-f grid to ground, pin 1, V109, to prevent 
noise from masking the output indication. 

As an alternate source of signal the RCA WR39B or WR39C 
calibrator may be used. In such a case, disregard the above 
two paragraphs. Connect calibrator across link circuit, T104 
A, B, and modulate 45.75 with 4.5 mc. crystal. 

Connect the crystal diode probe of a "VoltOhmyst" to the 
plate of the video amplifier, pin 6 of V110. 

Adjust the core of T110 for minimum output on the meter. 

Remove the short from pin 1 V109 to ground, if used. 

HORIZONTAL OSCILLATOR ADJUSTMENT.-Nor-
mally the adjustment of the horizontal oscillator is not 
considered to be a part of the alignment procedure, but since 
the oscillator waveform adjustment may require the use of 
an oscilloscope, it can not be done conveniently in the field. 
The waveform adjustment is made at the factory and normally 
should not require readjustment in the field. However, the 
waveform adjustment should be checked whenever the 
receiver is aligned or whenever the horizontal oscillator 
operation is improper. 

ALIGNMENT PROCEDURE 

Horizontal Frequency Adjustment.-Tune in a station 
and sync the picture. If the picture cannot be synchronized 
with the horizontal hold control f210, then adjust the T114 
frequency core on the rear apron until the picture will 
synchronize. If the picture still will not sync, turn the T114 
waveform adjustment core (under the chassis) out of the coil 
several turns from its original position and readjust the T114 
frequency core until the picture is synchronized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive 
control C186B, the width control L109 and the linearity control 
L111 until the picture is correct. 

Horizontal Oscillator Waveform Adjustment.-The 
horizontal oscillator waveform may be adjusted by either of 
two methods. The method outlined in paragraph A below may 
be employed in the field when an oscilloscope is not available. 
The service shop method outlined in paragraph B below 
requires the use of an oscilloscope. 

A.-Turn the horizontal hold control completely clockwise. 
Place adjustment tools on both cores of T114 and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the T114 frequency core (on the rear 
apron) until the picture falls out of sync and one diagonal 
black bar sloping down to the right appears on the screen. 
Then, turn the waveform adjustment core (under the chassis) 
into the coil while at the same time adjusting the frequency 
core so as to maintain one diagonal black bar on the screen. 
Continue this procedure until the oscillator begins to motor-
boat, then turn the waveform adjustment core out until the 
motorboating just stops. As a check, turn the T114 frequency 
core until the picture is synchronized then reverse the direction 
of rotation of the core until the picture begins to fall out of 
sync with the diagonal bar sloping down to the right. Continue 
to turn the frequency core in the same direction. Additional 
bars should not appear on the screen. Instead, the horizontal 
oscillator should begin to motorboat. Retouch the adjustment 
of the T114 waveform adjustment core if necessary until this 
condition is obtained. 

B.-Connect the low capacity probe of an oscilloscope to 
terminal C of T114. Turn the horizontal hold control one-
quarter turn from the clockwise position so that the picture is 
in sync. The pattern on the oscilloscope should be as shown in 
Figure 26. Adjust the waveform adjustment core of T114 until 
the two peaks are at the same height. During this adjustment, 
the picture must be kept in sync by readjusting the hold 
control if necessary. 

This adjustment is very important for correct operation of the 
circuit. If the broad peak of the wave on the oscilloscope is 
lower than the sharp peak, the noise immunity becomes poorer, 
the stabilizing effect of the tuned circuit is reduced and drift 
of the oscillator becomes more serious. On the other hand, if 
the broad peak is higher than the sharp peak, the oscillator 
is overstabilized, the pull-in range becomes inadequate and 
the broad peak can cause double triggering of the oscillator 
when the hold control approaches the clockwise position. 

Remove the oscilloscope upon completion of this adjustment. 

IN CORRECT 

CORRECT 

Figure 26-Horizontal Oscillator Waveforms 

Horizontal Locking Range Adjustment. -Set the hori-
zontal hold control to the full counterclockwise position. 
Momentarily remove the signal by switching off channel then 
back. The picture may remain in sync. If so turn the T114 
frequency core slightly and momentarily switch off channel. 
Repeat until the picture falls out of sync with the diagonal 
lines sloping down to the left. Slowly turn the horizontal hold 
control clockwise and note the least number of diagonal bars 
obtained just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C186A 
slightly clockwise. If less than 2 bars are present, adjust C186A 
counterclockwise, momentarily remove the signal and recheck 
the number of bars present at the pull-in point. Repeat this 
procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. Adjust the T114 frequency core so that the diagonal 
bar sloping down to the right appears on the screen and then 
reverse the direction of adjustment so that bar just moves off 
the screen leaving the picture in synchronization. 

SENSITIVITY CHECK.-A comparative sensitivity check 
can be made by operating the receiver on a weak signal 
from a television station and comparing the picture and 
sound obtained to that obtained on other receivers under the 
same conditions. 

RESPONSE CURVES. - The response curves shown 
and referred to throughout the alignment procedure were 
taken from a production set. Although these curves are typical, 
some variations can be expected. 

The response curves are shown in the classical manner of 
presentation, that is with "response up" and low frequency to 
the left. The manner in which they will be seen in a given test 

set-up will depend upon the characteristics of the oscilloscope 
and the sweep generator. The curves may be seen inverted 
and/or switched from left to right depending on the deflec-
tion polarity of the oscilloscope and the phasing of the 
sweep generator. 

NOTE ON KRK12B TUNER ALIGNMENT.-The use of 
a crystal mixer in the KRK12B Tuner makes it necessary to 
observe the insert responses with the oscillator disabled. This 

is due to undesirable r-f/i-f interaction if the oscillator was 
allowed to operate during alignment. Therefore, the responses 
shown in Figure 20 are not a strictly true representation of the 
insert band pass during actual operation. When an insert is 
aligned, using an oscilloscope to observe the response, the 
curve shown in Figure 20(b) will be the correct response 
for reference. In actual operation, the band pass will be such 
that the sound and picture carriers will be at the tips of the 
curve. The adjacent channel picture and sound carriers will 
be in the valleys at each side. Care should be taken not to 
exceed the limits shown in Figures 20(a) and 20(c). 

The valley, in the center of the response curve, may vary 
from 0 to 50% above the base line for VHF inserts. Adjust the 
output level of the sweep generator to prevent excessive signal 
input to the tuner. Excessive signal input will be indicated by 
the valley rising above the 50% level, particularly on the 

higher VHF channels. 

Oscillator injection voltage is not adjusted on VHF inserts. 
A check may indicate variations from .08 to .3 volts at TP1 
but such readings should not be interpreted as an indication 
of trouble. On UHF channels, however, the injection voltage 

should be adjusted to fall within the specified limits. 

© John F. Rider 
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1 VOLTAGE CHART 

ALIGNMENT DATA The following measurements represent two sets of conditions. In the first condition, a 5000 microvolt test pattern signal was fed 1 
into the receiver, the picture synchronized and the AGC control properly adjusted. The second condition was obtained by removing 
the antenna leads and short circuiting the receiver antenna terminals. Voltages shown are read with a type WV97A senior 
"VoltOhmyst" between the indicated terminal and chassis ground and with the receiver operating on 117 volts, 60 cycles, a-c. 
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CHASSIS KCS77C, KCS77D, KCS77F, KCS77H 

VOLTAGE CHART REPLACEMENT PARTS 

Tube Tube Operating 
E. Plate E. Screen E. Cathode E. Grid 

No. Type Function Condition Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

I 
Plate 
(ma.) 

I 
Screen 
(ma.) 

Notes on 
M easurements 

STOCK 
No. 

PART 
DESCRIPTION 

STOCK 

No. 

PART 

DESCRIPTION 

V108 6CB6 
3rd Pis. I-F 
Amplifier 

5000 Mu. V. 
Signal 5 138 6 132 2 1.02 1 0 11.4 35 R.F. UNIT ASSEMBLIES 

KRK29B 
77210 2 mmf., + 0.25 mmf., SOO volts DC (C15) 

No 
Signal 5 134 6 126 2 .98 1 0 10.4 3.1 76539 Board—Antenna matching transformer terminal board 

77688 
74182 

5 mmf., + .5 mmf., 500 volts DC (C34, C36, C38. C41) 
6 mmf.. t 0.5 mmf., SOO volts DC (C5) 

Capacitor—Fixed, ceramic, non-insulated, Temp. 

V109 6CB6 
4th Pis. I-F 
Amplifier 

5000 Mu. V. 
Signal 5 168 6 165 2 2.32 1 0 8.85 2.2 

78467 
78233 

less coils and capacitors 
Board—Terminal board, 6 conta ct and ground 
Bracket—Side bracket for mounting coil and stators 

71924 
coef. ±- —750 

56 mmf., + 10%, 500 volts DC (C10) 

Capacitor headed type:— 
No 

Signal 5 156 6 161 2 2.07 1 0 8.6 2.1 
77853 Capacitor—Ceramic, variable, for fine tuning capacitor-

plunger type (C27) 
Capacitor—Adjustable, mica:— 

77691 
77689 

—Fixed, -lead 
.33 mmf.. ± 10%, 500 volts DC (C33, C35) 
.82 mmf., 4 10%. 500 volts DC (C37) 

V110 6CL6 
Video 
Amplifier 

5000 Mu. V. 
Signal 6 130 3-8 159 1 .84 2-9 *-5.0 22.5 5.5 

'Depends 
on picture 

77616 4-40 mmf. (C33) 

mml.  Capacitor—Adjustable, steatite:— 
0.8-3.0 mf. (Cll. C21, C25) 

77690 
71500 

1.0 mmf., + 10%, 500 volts DC (C40) 
1.5 mmf., ± 10%, 500 volts DC (C39) 

No 
Signal 6 130 3-8 80 1 0.7 2-9 •-2.0 15.0 4.0 

Depends 
on picture 

77913 
76532 

0.8-3.0 mmf. (C22) 
1-4 mmf. (C7) 

Capacitor—Ceramic:— 

78047 
77628 
77634 

2 mrrif., . 10%, 500 volts DC (C42) 
Coil— IF, trap (L7) 
Coil—I.F. neutralizing coil (L12) 

VII1A I2AUT 
AGC 
Rectifier 

5000 Mu. V. 
Signal 1 —30 — — 3 142 — — 0 — AGC control 

met for 

77084 feed-thru, 1000 rrimf. (CS, C15, C17, C18, C19) 
Capacitor—Fixed, ceramic, non-insulated, 

Temp. 

77629 
77632 

Coil—Oscillator cathode coil (L9) 
Coil—Osci llator heater coil ( LIS) 

No 
Signal 1 0 — — 3 137 — — 0 — 

normal 
operation 

77865 
coef. = 0 

10 mmf., + 1 mmf., 500 volts (C26, C37) 
Capacitor—Fixed, ceramic, High "K" disc:— 

77631 
78224 
77627 

Coil—Oscillator heater coil (L14) 
Coil—Oscillator plate coil ( L11) 
Coil—Peaking Coil ( L6, R11) 

VII1B 12AUT 
Vert. Sync. 
Separator 

5000 Mu. V. 
Signal 6 110 — — 8 0 7 —42 .25 — 

77293 
77252 
73960 

470 mmf. _4100%, —0%, 500 volts (C29, C34, C35) 
1000 mrni. 4 100%, —0%, 500 volts (C8, C9, C14) 
10,000 mmf.. + 100%, —0%, 500 volts (C28) 

77695 

77489 

Coil—HF. plate coil (L8) 
• • 

Rectifier— Germanium rectifier IN82 (CR1) 

N o 
Signal 6 45 — — 8 0 7 *-5 .35 — 

'Depends 
on noise 

75437 
78276 

Capacitor—Fixed, ceramic, insulated, High "K":— 
100 mmf., + 20%, 500 volts (C36) 
150 mmf., + 10%, 500 volts (Cl2) 

503047 
503110 

Resistor—Fixed, composition:— 
47 ohms, ± 10%, 1/2  watt (R16) 
100 ohms, ± 10%. 1/2  watt (RIO. R17) 

V112A 12AUT 
Hor. Sync. 
Separator 

5000 Mu. V. 
Signal 1 323 — — 3 192 2 116 .5 — 

75199 270 mmf. + 20%, 500 volts ( C6, CIO, C13) 
Capacitor—Fixed, ceramic, non- insulated, 

Temp. coef. = 0 

E 03112 
503210 
503310 

120 ohms. + 10%. 1/2 watt ( R2, R9) 
1000 ohms, 4 10%, t/2 watt (R14) 
10,000 ohms, 4410%, V2 watt ( R12) 

No 
Signal 1 320 — — 3 132 2 112 .5 — 

93056 
54207 
70935 

5 mrrif. + 0.5 mmf., 500 volts (C2) 
18 mm?.. +10%, 500 volts (C1) 
27 

503322 
503410 
503412 

22.000 ohms, 4 10%, 1/2  watt ( R1) 
100,000 ohms, + 10%, 1/2 watt ( R18, R19) 
120,000 + 

V112B 12AU7 
Sync. 
Amplifier 

5000 Mu. V. 
Signal 6 78 — — 8 0 7 —3.5 6.2 — 

76739 
mmf., + 10%, SOO volts (C3) 

33 mmf., + 10%, 500 volts (C4) 
Capacitor—Fixed, ceramic, non- insulated, 

Temp. 

503427 
503447 
503582 

ohms, 10%, 1/2  watt ( RS) 
270,000 ohms, 1710%, 1/2  watt (R4) 
470,000 ohms, -4 10%, 1/2  watt (R8) 
8.2 10%, R7) 

No 
Signal 6 78 — — 8 0 7 —1.6 6.2 — 

78247 
coef. = —750 

10 mmf., + 10%, 500 volts (C24) 
Capacitor—Fixed, ceramic, Temp. coef. —N1400 

77609 
mew:41m. 4 1/2  watt (R3, 

Transformer—Mixer I.F. transformer complete with 
adjustable cores (T1) 

V113A 6SN7GT 
Vert. Sync. 
Amplifier 

5000 Mu. V. 
Signal 2 140 — — 3 19.2 1 —.35 0.1 — 

78603 

71504 

82 mrnf.. + 10%, SOO volts (C20) 
Capacitor—fixed, headed- lead:— 

0.68 mrnf., + 20%, 500 volts ( C23) 

77610 

77626 

Transformer—Primary I.F. link transformer complete 
with adjustable cores (T2, R15) 

Trap—IF, trap (Li, Cl, L2, C2) 

No 
Signal 2 135 — — 3 17.3 1 0 <0.1 — 

71502 
71503 

2.2 mmf., + 20%, 500 volts (C31, C39) 
3.3 mmf., ± 20%, 500 volts (C38) 

Capacitor—Mica trimmer:-

77585 Washer—"C" washer for drive and indicator sha fts (3 
req'd) or for link spring 

V113B 6SN7GT 
Vert. Osc. 
& Discharge 

$000 Mu. V. 
Signal 5 203 — — 6 0 4 —56 .2 — 

78397 
77854 
73591 

80-150 mmf. (C16) 
Clip—Fine tuning clip for fine tuning core 
Coil—Antenna matching coil (Part of Tl) 

CHASSIS ASSEMBLIES 

KCS77C—VHF Chassis 
No 

Signal 5 208 — — 6 0 4 —55 .2 — 

73874 
73460 
73458 

Coil—Channel # 6 mixer coil (L48) 
Coil—Channel et 6 r. f. plate coil (L32) 
Coil—Channel # 6 r. f. grid coil (L14) 

KCS77D—UHF Chassis 
KCS77F—VHF Chassis 

V114 6A05 
Vertical 
Output 

5000 Mu. V. 
Signal 5 300 6 314 2 29.2 1 0 23.5 1.5 

78401 
77915 
77919 

Coil—Channel # 6 antenna coil (L61) 
Coil—Channel # 13 oscillator coil (L49) 
Coil—Channel # 13 mixer coil (L36) 78238 

KCS77H—UHF Chassis 

No 
Signal 5 297 6 311 2 29 1 0 23.5 1.5 

77921 
77206 
76763 

Coil—Channel # 13 r. f. plate coil (L20) 
Coil—Filament choke coil (L33) 
Coil 

76488 

Cap—Tube connector cap 
Capacitor—Ceramic:— 

SOO mmf., 30,000 volts (C201) 

V115 6SN7GT 
Horizontal 
Osc. Control 

5000 Mu. V. 
Signal 2 188 — — 3 —9 1 —28 0.37 — 

Hor. hold 

78271 
78583 
76562 

—Heater choke coil (L34, L35) 
Coil—IF, input coil complete with adjustable core (L9) 
Coil—Mixer I.F. coil (L43) 
Coil 

75166 

76009 

Stand-off, 1500 mmf. (C144) 
Capacitor— Fixed, ceramic:— 

8.2 mmf., 5000 volts (C212)  

No 
Signal 2 0 — — 3 0 I 0 0 — 

at mid-range 78584 
76537 

—HF. amplifier coupling coil ( L7) 
Coil—RI', plate I.F. coil ( L27) 
Coil—Shunt coil complete with adjustable core (L3) 

76574 

77836 
76576 

39 mmf., 3500 volts (C180) 

82 rnmf.. 6000 volts (C198) 
150 mmf., 2000 volts (C200) 

Horizontal 
Oscillator 

5000 Mu. V. 
Signal 5 184 — — 6 0 4 -72 2.5 — 

Hor. hold 

76538 

503033 

Coil—Shunt coil complete with adjustable core (L2) 
xesistor—Fixed, composition:— 
33 ohms, ± 10%, 1/2 watt (R19) 

76575 

77293 

180 mmf., 3500 volts (C199) 

Capacitor—Fixed, ceramic, High "K" disc:-
470 mmf., + 100%. —0%, 500 DC 

No 
Signal 5 182 — — 6 0 4 —73 2.5 — 

at mid-rang• 
503112 
503147 
503210 

120 ohms, ± 10%, 1/2  watt ( R2) 
470 ohms, + 10%, I/2 watt (R14) 
1000 ohms, + 10%, 1/2  watt (R6, R20) 

77624 
73748 
77953 

volts (C225) 
680 mmf., + 100%, —0%, 500 volts DC (C218) 
1500 rrimf.. + 100%, —0%, 500 volts DC (C209, C226) 

V116 6/3Q6GT 
Horizontal 
Output 

5000 Mu. V. 
Signal Cap • 4 176 8 15 5 —21 165 

12.4 •High 
Voltage 

503233 
503268 
523312 

3300 ohms. + 10%, t/2 wa tt ( R9) 
6800 ohms, + 10%, 1/z wa tt ( RI) 
12,000 ohms. 4 10%, 2 watts (R13) 

73473 2200 mmf.. +10%. —0%, 500 volts DC (C220) 
4700 mind., + 100%, —0%, 500 volts DC (C126, C128, 
C130, C136, C138, C141) 

V125 (2 tubes) No 
Signal Cap • 4 176 8 15 5 —21 165 12.4 

Pulse 
Present 

523315 
503410 
503510 

15,000 ohms, -4 10%, 2 watts (R7) 
100,000 ohms, + 10%, 1/2  wa tt ( R3, R10, R11, R12) 
1 znegohm. ± 10%, 1/2  watt (R4, RS) 

76470 

73960 

Dual 4700 mmf., + 100%, — 0%, 500 volts DC (C133A, 
C133B, CI37A, C137B, C139A,'Cl3913, C140A, C14013) 

10,000 mmf.. + 100% , —0%, 500 volts DC (C145, C146) 

V117 
1B3GT 
/8016 

H. V. 
Rectifier 

5000 Mu. V. 
Signal Cap • — — 2 & 7 17,500 — — — — 'High Voltage 

78396 

78399 

Transformer—Antenna matching transformer complete 
(T1) 

Transformer 

75877 Dual 10,000 mrrif., + 100%, —0%, 500 volts DC (CIOIA, 
C10113. C105A, C105B) 

Capacitor—Fixed, ceramic, insulated, High "K" type:— 

No 
Signal Cap • — — 2 & 7 17,500 — — — — 

Pulse 
Present 

76540 
78466 

—Convertor transformer (T2, R8) 
Trap —F.M. trap complete with adjustable core (L5) 
Trap—IF, trap 

77838 
75198 
77923 

370 mmf., ± 10%, 500 volts DC (C221) 
470 mmf.. ± 10%, SOO volts DC (C222) 
1200 mmf.. ± 10%. 500 volts DC (C223) 

V118 
V119 6W4GT Dampers 

5000 Mu. V. 
Signal 5 298 — — 3 . 

— — — — 'High 
Voltage 

76542 
76541 
75190 

Trap—I.F. trap ( 41.25 MC) complete w ith core (Li) 
Trap—IF. trap ( 45.75 MC) complete with core (L4) 
Washer—Insulating washer (neoprene) for capacitor 39044 

Capacitor—Fixed, ceramic, non- insulated, Temp. coef. 
-= —750 
15 mmf.. ± 10%, 500 volts DC (C152) 

No 
Signal 5 295 — — 3 • _ _ _ — 

Pulse 
Present 

R.F. UNIT ASSEMBLIES 

39042 
71924 

47 mrnf., ± 10%, 500 volts DC (C151, C219) 
56 rrimf., ± 10%, 500 volts DC (C104) 

V120 27MP4 Kinescope 
5000 Mu, V. 

Signal Cone 16,000 10 525 11 140 2 82 — — At average 
Brightness 77084 

KRK12B 

Capacitor—Ceramic:— 
feed-thru, 1000 

39396 
71614 
47617 

100 mmf., + 10%, 500 volts DC (C168. C169, C172) 
120 mmf., + 10%, 500 volts DC (C167) 
270 mmf., + 10%, SOO volts DC (C115) 

No 
Signal Cone 16.400 10 520 11 132 2 '76 — — 

*0 voltage on 
Phono. position 

77615 
mmf. (C21, C23, C25) 

stand-off, 1000 mmf. (C3, C19, C24, C26) 
Capacitor—Fixed, ceramic, crystal holder, Temp. 76474 

Capacitor—Fixed, mica:— 
82 mmf. 1000 volts DC (C165, C187) 

VI21 
V122 5U4G Rectifiers 

5000 Mu. V. 
Signal 4 & 6 341 — — 2 & 8 364 — — •175 — 

'Per 

77621 
coef. -= —750 

22 mmf. . ± 10% (C11) 
Capacitor—Fixed, ceramic, High "K" disc:— 

75248 
39638 
76579 

220 mrni, 1000 volts DC (C181) 
270 mmf., 500 volts DC (C161) 
270 rnmf., 1000 volts DC (C164, C192) 

No 
Signal 4 & 6 338 — — 2 & 8 360 — 

Tube 77625 
77293 
77624 

220 mmf., + 100%, —0%, 500 volts DC (C18) 
470 mmf., + 100%, —0%, SOO volts DC (C43) 
680 mmf. + 100%, —0%, 500 volts DC (C4) 

39640 
39644 

330 mmf.. 500 volts DC (C159) 
470 mmf. SOO volts DC (C108, C109) 

Capacitor—.Mica trimmer:— 

V123 6CL6 
Peaking 
Amplifier 

5000 Mu. V. 
Signal 6 190 8 165 1 4.4 — — 20.5 4.2.5 

77252 

73960 

1000 rrimi., + 100%, —0%, SOO volts DC (C14, C20, C22, 
C27) 

10,000 

71496 
75217 

5-70 mmf. (C121) 
Dual 10-160 mmf. (C186A, C1868) 

Capacitor—Electrolytic:— 
No 

Signal 6 185 8 157 1 4.1 — — 18.4 4.2 77667 

mmf. , + 100%, —0%, 500 volts DC (C17) 
Capacitor—Fixed, ceramic, insulated:— 
comprising: 1 section of 2 mmf., and 

74521 
28417 

5 mfd., 50 volts (C111) 
5 mfd., 450 volts (C175) 

V124 6AL5 
Agitation 
Compressor 

5000 Mu. V. 
Signal 2 142 — — 1 & 5 142 — — — — 

1 section of 22 mmf. (C12, C13) 
Capacitor—Fixed, ceramic, non-insulated. Temp. 

coef. = 0 
No 

Signal 2 137 — — 1 & 5 137 — — — — 
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REPLACEMENT PARTS (Continued) STOCK PART STOCK PART 
No. DESCRIPTION No. DESCRIPTION 

78223 Resistor-Wire wound. 400 ohms, 10 watts (R224) 73117 Socket-Tube socket, miniature, 7 pin, wafer for V101, 
76642 Resistor-Wire wound, 6750 ohms. 10 watts (R153) V102, V103, V104, V106, V107, V108, V109 

503010 

Resistor-Fixed, composition:- 

10 ohm.. ± 10%, 1/2 watt (R256) 

77658 

71494 

Socket-Tube socket, miniature. 7 pin, moulded, caddie. 
mounted for V105 

Socket-Tube socket, miniature, 7 pin, moulded, saddle-
503033 33 ohms, ± 10%. 1/2 watt (R152) mounted for V114 
503047 47 ohme. ± 10%, Y2 watt (R107, R218) 73117 Socket-Tube socket. miniature, 7 pin, wafer for V124 
502056 56 ohms, ± 5%. 1/2  watt (R134) 31251 Socket-Tube socket, octal, wafer for V113, V116, VI21, 
502068 68 ohms, ± 5%, Y2 watt (R138) V122. VI25 
502082 82 ohms, ± 5%, 1/2  watt (R101) 77645 Socket-Tube socket, octal, wafer for V115 

STOCK PART 503082 82 ohms, ± 10%. Y2 watt (R249) 76971 Socket-Tube socket, miniature, 9 pin, wafer for V110, 
No. DESCRIPTION 502110 100 ohm ., ± 5%, th watt (R128) VIII. V112, V123 

503115 150 ohms, ± 10%, 1,4 watt (R253) 76428 Support-Bakelite support only-part of hi- voltage shield 

77819 Comprising:- 1 section of 40 mfd., 400 volts, 1 section 503118 180 ohms, ± 10%. 1/2  watt (R142, R243) 77828 Switch-Definition switch (S104) 
of 35 mfd., 400 volts, 2 sections of 10 mfd.. 400 volts 503122 220 ohms. ± 10%, 1/2 watt (R151) 77827 Switch- Phono-tone switch (S101) 
(C120A, C120B, CI20C, C120D) 503139 390 ohms. ± 10%, 1/2  watt (R245) 76463 Terminal-Screw type grounding terminal 

77817 Comprising:- 1 section of 50 mfd., 400 volts, 1 section 513139 390 ohms, + 10%, 1 watt (R118) 77198 Transformer- lot pis I.F. grid transformer complete with 
of 25 mfd., 400 volts, 1 section of 100 mfd., 50 volts and 503147 470 ohms, ± 10%. 1/2 watt (R199) adjustable cores ( T104, C125, R125) 

77820 

1 section of 20 mfd., 25 volts (C118A, C118B, C118C. 
C118D) 

Comprising:- 1 section of 90 mfd., 400 volts, I section 

503156 
503210 

560 ohms, ± 10%, 1/2  watt (R198) 
1000 ohms, ± 10%, 1/2  watt (R109. R120, R126, R131, 

77197 Transformer- let pie I.F. plate transformer complete 
with adjustable cores (T105, CI31, C132, R130) 

of 10 mfd., 400 volts and I section of 5 mfd., 400 volts 
(C149A, CI49B, C149C) 

Capacitor-Fixed, tubular, paper, oil impregnated:- 
502215 
503215 

R133, R136, R161, R252) 

1500 ohms, ± 5%, 1/2  watt (R183) 
1500 ohms. ± 10%. 1/2  watt (R236, R248) 

76435 

76433 

Transformer-2nd pie I.F. grid transformer complete 
with adjustable cores (T106, C134) 

Transformer-3rd or 4th pie I.F. transformer (T107, T108) 

75643 .001 mfd., 1000 volts (C194) 
600 

503222 2200 ohms . ± 10%, 1/2  watt (R140) 78488 Transformer-5th pis I.F. transformer (T109. C142, C143, 
1.102, R146) 76508 

73802 
73595 

.0015 mfd., volts (C112) 

.0015 mfd., 1000 volts (CI77) 

.0022 mfd., 600 volts (C110, C119) 

502233 
502239 

3300 ohms, ± 10%, 1/2  watt (R104, R201) 
3900 ohms. ± 5%. '1/2  watt (R150) 

77833 
76440 

Transformer-Hi-voltage  transformer (Part of T115) 
Transformer-Horizontal oscillator transformer corn-

73599 .0027 mfd., 600 volts (C116, C156) 503239 3900 ohms, ± 10%, 1/2 watt (R211) plete with adjustable cores (T114) 
73920 .0047 mid.. 600 volts (C158, C166. C182) 503247 4700 ohms, ± 10%, 1/2  watt (R230) 77821 Transformer-Output transformer (T103) 
73789 .0068 mfd., 400 volts (C213) 502256 5600 ohms. ± 5%. Y2 watt (R137) 77822 Transformer-Power transformer. 117 volts, 60cycle (T113) 
73808 .0082 mfd.. 1000 volts (C148. C162) 513256 5600 ohms, ± 10%, 1 watt (R156) 76439 Transformer-Ratio detector transformer complete with 
73561 
73562 

.01 mfd., 400 volts (C114, C117, C170. C202) 

.022 mfd., 400 volts (C179) 
14659 6800 ohms. ± 5%, Y2 watt (R111, R112) adjustable cores (T102, C106, C107) 

78311 .027 mfd.. 1000 volts (C178) 503268 6800 ohms, ± 10%, 1/2  watt (R176) 76438 Transformer-Sound I.F. transformer complete with 

73552 .033 mfd.. 400 volts (C113, CI63, C189) 513268 6800 ohms, + 10%, 1 watt (R147) adjustable cores (T101, C102, C103) 
73813 .039 mfd., 1000 volts (C203. C205) 503282 8200 ohms, ± 10%, 1/2 watt (R145, R191, R213) 76437 Transformer-Sound take-off transformer complete with 
73553 .047 mfd., 400 volts (C160, C188, C190) 513282 8200 ohms, ± 10%, 1 watt (R182) adjustable cores (TI10, C147) 
73592 .047 mfd., 600 volts (CI76) 503310 10,000 ohms, ± 10%, 1/2 watt (RI39, R164, R200, R229) 77650 Transformer-Vertical oscillator transformer (T111) 
73551 
73557 

0.1 mid.. 400 volts (C183. C214) 
0.1 mfd., 600 volts (C173, C204) 

513310 10,000 ohms. ± 10%. 1 watt (R157) 77823 Transformer-Vertical output transformer (T112) 

77839 0.18 mfd., 200 volts (CI74) 503315 15,000 ohms, ± 10%. 1/2  watt (R239) 76482 Trap-4.5 MC trap (1.105, C150) 

73794 0.22 mfd., 400 volts (CI29, C153, C155, C157, C208, C210) 513315 15,000 ohms, ± 10%, 1 watt (R250) 77585 Washer-"C" washer for picture control, extension shaft 
74957 0.22 mfd., 600 volts (C197) 523315 15,000 ohms. ± 10%. 2 watts (R143, R102) (2 req'd) or sharpness switch shafts (4 req'd) 
73787 0.47 mfd., 200 volts (C191, C196. C211) 503318 18,000 ohms, ± 10%, 1/2  watt (R115) 

76995 
73920 

Capacitor-Fixed, tubular, moulded paper, oil impreg- 
noted:-
.0012 mid.. 600 volts (C195) 
.0047 mid.. 600 volts (C171) 

503322 
522322 
503327 

22,000 ohms. ± 10%, 1/2  watt (R175) 
22,000 ohms, ± 5%, 2 watts (R223, R254) 
27,000 ohms. ± 10%, 1/2 watt(R174,R178,R212,R232,R144) 

SPEAKER ASSEMBLIES 

971490-4W 
73594 .01 mfd.. 600 volts (C184. C185, C193) 523327 27,000 ohms. ± 10%, 2 watts (R222) 

77824 Choke-Filter choke (1.117) 503333 33,000 ohms, ± 10%, 1/2 watt(R106,R129,R132,R135,R235) RLIO5E1 

76143 Clip-Mounting clip for stand-off capacitor 522333 33,000 ohms, ± 5%, 2 watts (R193) RMA-274 
73477 Coil-Choke coil ( 1.101) 503339 39,000 ohms, ± 10%. 1/2 watt (R110, R173. R242) 
76672 Coil-Filament winding only for hi- voltage transformer 

(Part of T115) 
503347 47,000 ohms, ± 10%, 1/2  watt (R103, R215) 75024 Cone-Cone and voice coil (3.2 ohms) 

78197 Coil- Horizontal linearity coil complete with adjustable 512347 47,000 ohm., ± 5%, 1 watt (R247) 
77872 Speaker-8- P.M. speaker complete with cone and voice 

77842 
core ( 1.111) 

Coil-Peaking coil (72 muh) (L122) 
502356 
503356 

56,000 ohms, ± 5%, 1/2  watt (R141) 
56,000 ohms. ± 10%, 1/2  watt (R105) 

coil (3.2 ohms) 

77841 Coil-Peaking coil ( 150 muh) (1.119, R244, 1.120, R240) 503368 68,000 ohms, ± 10%. 1/2 watt (R2013. R209) 
77840 Coil-Peaking coil ( 150 muh) (1.118, R241) 513368 68,000 ohms . ± 10% . 1 wa tt (R216) NOTE:- If stamping on speaker in instruments does 

76647 
75252 

Coil-Peaking coil ( 180 muh) (1.107. R158) 
Coil-Peaking coil (500 muh) (1.104. L106) 

8064 82,000 ohms, ± 5%. Y2 watt (R167) not agree with above speaker number, order replacement 

76640 Coil-R.F. choke coil ( 1.5 muh) (1.110, L112) 503382 82,000 ohms, ± 10%, 1/2  watt (R192) parts by referring to Model number of instrument. nurn-

78598 Coil-R.F. choke coil (6.8 muh) (1.108) 513382 82.000 ohms, ± 10%, 1 watt (R214) ber stamped on speaker and full description of part 

76484 Coil-Width coil complete with adjustable core (1.109) 503410 100,000 ohms, ± 10%. 1/2  watt (R166, R203, R238) required. 
74594 Connector-2 contact male connector for power cord 513410 100,000 ohms, ± 10%, 1 watt (R251) 
76457 
50367 

Connector-2nd anode lead connector 
Connector-6 contact female connector for yoke leads 

30180 120.000 ohms, ± 5%, 1/2  watt (R246) 

(J102) 503415 150,000 ohms. ± 10%, 1/2  watt (R159, R195. R202. R204) MISCELLANEOUS 

35787 Connector- Phono input connector (J101) 503422 220,000 ohms, ± 10%. 1/2  watt (R207, R233) 

75474 Connector-Single contact male connector for speaker 502427 270,000 ohms, ± 5%, 1/2 watt (R163, R165, R179) 78624 Back-Cabinet back complete with power cord and 
cable 503427 270,000 ohms, ± 10%, 1/2  watt (R171, R226) cross-over network board for Models 27D382, 27D382U 

77654 Control-AGC control (R180) 503433 330,000 ohms, ± 10%, 1/2 watt (R116, R189, R205) 78547 Back-Cabinet back complete with power cord and cross-
77655 Control-Brightness control, volume control and power 503439 390,000 ohms. ± 10%. 1/2 watt (11255) over network board for models 27D383, 27D383U, 

switch (R114A, R114B, S102) 503447 470,000 ohms, ± 10%, 1/2 (R117, R148, R160, R172, 27D384, 27D384U 
77640 Control-Height control (R190) 

watt 
R184, R R185, 217) 76184 Board-Antenna terminal board 

77826 Control-Horizontal and vertical hold control (R187A. 
R187B) 503468 680.000 ohms, ± 10%, 1/2  watt (R169) 

78444 Board-Cross-over network board complete with cable, 

77818 Control-Picture and peaking control (R155A, R155B) 503482 820,000 ohms , ± 10%. 1/2  watt (R206) capacitors, coils and resistors 

77199 
77643 
78627 

Control-Ratio detector balance control (R108) 
Control-Vertical linearity control (R197) 
Coupling-Coupling (metal) for definition switch 

503510 
502512 

1 megohm, ± 10%, 1/2  watt (R181, R188) 
1. h 2 megohm, ± 5%, 1/2  watt (R186) 

77748 

71807 

Bracket-Mounting bracket for hidden controls, cover 
and case 

Capacitor-Adjustable, mica:-
77647 Coupling-Coupling (nylon) for picture control 503522 2.2 megohm, ± 10%, 1/2  watt (R196) 10-160 mmf., for instruments using KRK12B tuner 
77136 Cover-Back cover for hi- voltage compartment 72632 3.3 megohm, ± 5%, 1 watt (R162) Capacitor-Fixed, headed-lead:-
78487 Cover-Side cover for hi- voltage compartment 503539 3.9 megohm, ± 10%, 1/2 watt (R168) 78532 1.2 mmf., + 10%, 500 volts (C4) 73600 
76459 
76480 

Fuse-0.25 amp., 250 volts (F101) 
Grommet-Rubber grommet for 2nd anode lead exit 
Lead-Anode lead complete with eyelet 

503547 
503810 

4.7 megohm, + 10%, % watt (R170) 
10 megohm, ± 10%, 1/2  watt (R113) 

78442 
78443 

1.8 mmf., ± 10%, SOO volts (Cl, C2) 
2.7 mmf., + 10%, 500 volts (C3) 

77829 Link-Link assembly for definition switch shafts 77830 Shaft-Definition switch knob shaft 71892 Catch-Bullet catch and strike for doors 
77834 Plate-Bakelite plate for mounting picture control and 78626 Shaft-Definition switch extension shaft (6 overall) 77755 Clamp-Polystyrene clamp for antenna cable and mount 

definition switch 77660 Shaft-Extension shaft for picture control for F.M. trap for instruments using KRK12B tuner 
78485 Plate-Hi-voltage plate (bakelite) complete less corona 77661 Shell-Mounting shell for hi- voltage capacitor X3349 Cloth-Grille cloth for mahogany or walnut instruments 

ring, transformer and socket 78486 Shield-Hi-voltage shield less side and back covers for Models 27D382, 27D382U, 27D383, 27D383U. or for 
76675 Rectifier-Picture detector crystal rectifier (CR101) 73584 Shield-Tube for V101, V102, V103, V106,V107. V109 maple instruments for Models 27D384, 27D384U 
76468 
77835 

Resistor-Wire wound, 1.5 ohms, 1/3 watt (R225) 
Resistor-Wire wound, 100 ohms, 4 watts (R221) 77659 

shield 
Shield-Tube shield for V105 

X3350 Cloth-Grille cloth for mahogany instruments for Models 
27D384, 27D384U 

77825 Resistor-Wire wound comprising:- 1 section of 335 76741 Shield-Tube shield for V113 X3371 Cloth-Grille cloth for oak instruments for Models 
ohms, 16 watts, 1 section of 375 ohms, 8 watts, 1 section 75718 Socket-Channel indicator lamp socket 27D382, 27D382U 
of 1400 ohms, 7 watts, 1 section of 600 ohms, 2 watts, and 74834 Socket-Kinescope socket 77870 Connector-Anode connector complete with contact and 
1 section of 10,000 ohms, 5 watts (R228A, R22813. R228C. 71508 Socket-Tube socket. 6 pin, moulded for V117 formed terminal 
R228D, R228E) 

50367 Socket-Tube socket. 6 pin, moulded, saddle-mounted for 
V118. V119 

75474 Connector-Single contact male connector for antenna 
cable 

CHASSIS KCS77C, KCS77D, KCS77F, KCS77H 
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MODELS 21-D-395 Ch. KCS81H; 21-D-395U Ch. KCS81K 

GENERAL DESCRIPTION 

Models 21-D-395 and 21-D-395U are deluxe -21 inch-

television—AM-FM radio phonograph combinations. Model 

21-D-395 features full 12 channel VHF coverage. Model 

21-D-3951J features full 12 channel VHF coverage plus any 4 

UHF channels desired. 

A three speed record changer is provided to play 331/3, 45 

and 78 RPM records. 

The receivers are provided with cabinet antennas for AM, 

FM and television where local conditions permit their use. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 227 square inches on a 21AP4 Kinescope 

TELEVISION R-F FREQUENCY RANGE 

Model 2I-D-395 

All 12 VHF channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 

Model 21-D-395U 

Any of 70 UHF channels  470 mc. to 890 mc. 

Any of 12 VHF channels, 54 mc. to 88 mc , 174 mc. to 216 mc. 

(Any desired combination of 16 UHF and/or VHF channels 

may be used.) 

INTERMEDIATE FREQUENCIES 

Picture I-F Carrier Frequency 45.75 mc. 

Sound I-F Carrier Frequency 41.25 mc. 

POWER RATING 395 watts max. 

AUDIO POWER OUTPUT RATING 10 watts max. 

CHASSIS DESIGNATIONS 

Television Chassis 

Radio Chassis 

Audio Chassis 

Record Changer 

Refer to Service Data 930409 

RCA TUBE COMPLEMENT 

Model 21-D-395—KCS81H 

Model 21-D-395U—KCS•81K 

RC1111A 

RS141E 

930409-5 

for record changer information 

Tube Used Fungtion 

Tuner KRK29—Model 21-D-395 
(1) RCA 6BQ7A R-F Amplifier 

(2) RCA 6X8 R-F Oscillator and Mixer 

Tuner KRKI2B—Model 21-D-395U 

(1) RCA 6BQ7A R-F Amplifier ( VHF only) 

(2) RCA 6AF4   R-F Oscillator 

(3) RCA 6BQ7A 

(4) RCA 6S4 

A 1N82 crystal is used as a mixer. 

I-F Amplifier 

Voltage Control 

Models 21-D-395, 21-D-3951.1 

"Bainbridge" 

Mahogany 

RCA TUBE COMPLEMENT 

Tube Used Television Chassis Function 

All Models 

(1) RCA 6AU6  1st Picture I-F Amplifier 

(2) RCA 6CB6 2nd Picture I-F Amplifier 

(3) RCA 6CB6 3rd Picture I-F Amplifier 

(4) RCA 6CB6  4th Picture I-F Amplifier 
(5) RCA 6CL6   Video Amplifier 

(6) RCA 6AU6 1st Sound I-F Amplifier 
(7) RCA 6AU6  2nd Sound I-F Amplifier 

(8) RCA 6AL5     Ratio Detector 
(9) RCA 6AV6 1st Audio Amplifier 

(12) RCA 12AU7 Vert. Sync. Sep. and AGC 

(13) RCA 12AU7 Horiz. Sync. Sep. and Sync. Ampl. 

(14) RCA 6SN7GT Vert. Sync. Amplifier and Vert. SweJp Osc. 

(15) RCA 6AQ5 Vertical Sweep Output 

(16) RCA 6SN7GT Horizontal Sweep Oscillator and Control 

( 17). RCA 6CD6G Horizontal Sweep Output 

(18) RCA 6W4GT ( 2 tubes)  Dampers 

(19) RCA 1B3-GT/8016   High Voltage Rectifier 
(20) RCA 5U4G ( 2 tubes)   Rectifiers 

(21) RCA 21AP4    Kinescope 

Radio Chassis RCIII1A 
 R-F Amplifier (1) RCA 6CB6 

(2) RCA 616   Mixer and Oscillator 

(3) RCA 6BA6  I-F Amplifier 

(4) RCA 6AU6  F-M Driver 

(5) RCA 6AL5   Ratio Detector 

(6) RCA 6AV6 AM Detector AVC and Audio Amplifier 

Audio Chassis RS14IE 

(1) RCA 6C4  Phase Inverter 

(2) RCA 6V6GT ( 2 tubes)  Audio Output 
(3) RCA 5Y3GT  Rectifier 

KINESCOPE 
SOCKET 

II 

7. 

DEFLECTION YOKE 
ADJUSTMENT 

FOCUS MAGNET 

MOUNTING SCREW 

ION TRAP 
MAGNET 

FOCUS 
CONTROL 

CENTLAING 
ADJUSTMENT 

WING NUT 

CENTERING 
ADJUSTMENT 

LEVER us14.. 

Figure 2—Yoke and Focus Magnet Adjustments 

ELECTRICAL 

RADIO TUNING RANGE 

Broadcast   

Frequency Modulation  

Intermediate Frequency—AM  

Intermediate Frequency—FM 

AND MECHANICAL SPECIFICATIONS 
(Continued) 

540-1,600 kc. 

88-108 mc. 

 455 kc. 

10.7 mc. 

ANTENNA INPUT IMPEDANCE 

Model 21-D-395 

Choice: 300 ohms balanced or 72 ohms unbalanced 

Model 21-D-395U 

UHF-300 ohms balanced. 

VHF-300 ohms balanced. 

VIDEO RESPONSE   To 4 mc. 

FOCUS   Magnetic 

SWEEP DEFLECTION Magnetic 

SCANNING Interlaced, 525 line 

HORIZONTAL SCANNING FREQUENCY  15,750 cps 

VERTICAL SCANNING FREQUENCY    60 cps 

FRAME FREQUENCY ( Picture Repetition Rate) 30 cps 

KRK29 
TUNER 

UNIT 

ISOS 

J102 

--rS CC)11'lEET 

L.' WIDTH 

CONTROL 

LIII 

HORIZONTAL 
LINEARITY 

CONTROL 

WIDTH 
LINK J IS 

COMPARTMENT 

C18813 

R180 HORIZONTAL 

AGC DRIVE 

CONTROL CONTROL 

6.-ÁL:g?0 OUTPUT 

C 66A 
HORIZONTAL 

GN LOCKING 
RANGE__,e 

Lr' 
1114 

HORIZONTAL 

OSCILLATOR 
FREQ. ADJ. 

J106-F 

é 

Figure 3—Rear Chassis Adjustments 

STATION SELECTOR 

FINE TUNING 

TO REMOVE ESCUTCHEON, 51.10E 

SPRING CLIP To LEFT 

OSCILLATOR ADJUSTmEN, 

FOR CHANNEL NUMBER 

Figure 4—KRK29 R-F Oscillator Adjustments 

OPERATING CONTROLS (front panel) 

Channel Selector 

Fine Tuning 

Brightness 

Sound Volume and On-Off Switch 

Picture Horizontal Hold Single Control ( Knurled) 

Picture Vertical Hold Single Control ( Irnurled) 

Picture   Single Control Knob 

Tone Switch    Single Control Knob 

Radio Tuning   Single Control Knob 

 Dual Control Knobs 

 Dual Control Knobs 

NON-OPERATING CONTROLS 

Horizontal Centering  top chassis adjustment 
Vertical Centering  top chassis adjustment 

AGC  rear chassis adjustment 

Height  front panel screwdriver adjustment 

Horizontal Locking  rear chassis screwdriver adjustment 

Vertical Linearity front panel screwdriver adjustment 
Horizontal Drive rear chassis screwdriver adjustment 

Horizontal Oscillator Frequency rear chassis adjustment 

Horizontal Oscillator Waveform bottom chassis adjustment 
Width Link H V compartment adjustment 

Focus  top ch....:ssis adjustment 
Ion Trap Magnet top chassis adjustment 

Deflection Coil top chassis adjustment 

Focus Magnet top chassis adjustment 

OSCILLATOR 
ADJUSTMENT 

(ALL CHANNELS) 

00 

CHANPEL 

APERTURE 

Figure 5—KRKI2B Oscillator Adjustment 

AGC THRESHOLD CONTROL—The ACK: Threshold Con-
trol R180 is adjusted at the factory and normally should not 
require readjustment in the field. 

To check the adjustment of the AGC Threshold Control, tune 
in a strong signal and sync the picture. Momentarily remove 
the signal by switching off channel and then back. If the 
picture reappears immediately, the receiver is not over- load-
ing due to improper setting of R180. If the picture requires 
an appreciable portion of a second to reappear, or bends 
excessively, R180 should be readjusted. 

Turn 11180 fully counter-clockwise. The raster may be bent 
slightly. This should be disregarded. Turn R180 clockwise 
until there is a very, very slight bend or change of bend in the 
picture. Then turn R180 counter-clockwise just sufficiently to 
remove this bend or change of bend. 

If the signal is weak, the above method may not work as 
it may be impossible to get the picture to bend. In this case, 
turn 11180 clockwise until the snow in the picture becomes 
more pronounced, tl.en counter-clockwise until the best signal 
to noise ratio is obtained. 

The AGC control adjustment should be made on a strong 
signal if possible. If the control is set too far clockwise on a 
weak signal, then the receiver may overload when a strong 
signal is received. 
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TELEVISION CHASSIS TOP VIEW 

TO ANT. 
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V119 Gm I V118 
6W4GT 11 VOLTAGE Ii 6W4GT 
DAMPER RUT, I, DAMPER 
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i-F 

TRANS 

7-110 
SNO. 
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TRANS. 

o 

HOR.SYNC SEP 
& SYNC AMP. 

1108 7107 

TRANS. „ F R SERVIE SI F 

e-..•,\ ACRE ezz, 
WS x F VC .) 

' 

C201 

7113 

POWER 
TRANSFORMER 

V2 
6X8 
OSC 
MIXER 

12 
MIXER 
TRANS 

7106 
il PIS I-F 
GRID 
TRANS 

TIOS 
111 PIS IF 
PLATE 
TRANS  

[IT1104 I PIX1- 
GRID 
TRANS 

Dr., CHANNEL SELECTOR 
SWITCH 

reuT'L 
FINE 
TUNING 

,.CONTROL 

R228 
BLEEDER 

Till 
VERT OSC 
[TRANS  

L117 
FILTER 
CHOKE 

A/722'N 
SUAG 

FltR 

TII2 
VERT OUTPUT 
TRANSFORMER 

0441,101 

•  

KINESCOPE 
SOCKET 

POWER CORD 

Figure 7—Television Chassis Top View (shown with KRK29 Tuner) 
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CONTROL 

TELEVISION CHASSIS BOTTOM VIEW 
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CONTROL 
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& VOLUME 
CONTROL 

R197 
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CONTROL 
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CONTROL 
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Figure 8—Television Chassis Bottom View (shown with KRK29 Tuner) 
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MODELS 21-D-395, Ch. KCS81H; 21-D-395U, Ch. KCS81K 

TEST EQUIPMENT.-To properly service the television 
chassis of these receivers, it is recommended that the follow-
ing test equipment be available: 
VHF Sweep Generator meeting the following require-

ments: 
(a) Frequency Ranges 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(c) Output constant on all ranges. 
(d) "Flat - output on all attenuator positions. 

VHF Signal Generator to provide the following frequencies 

with crystal accuracy: 
(a) Intermediate frequencies 

4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 
Picture Sound Receiver 

Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

2 55.25 59.75 101 
3 61.25 65.75 107 
4 67.25 71.75 113 
5 77.25 81.75 123 
6  83.25 87.75 129 
7   175.25 179.75 221 
8 181.25 185.75  227 
9 187.25 191.75 233 

10   193.25 197.75 239 
11 199.25 203.75 245 
12 205.25 209.75 251 
13  211.25   215.75   257 

(c) Output of these ranges should be adjustable and at least 
.1 volt maximum. 
VHF Heterodyne Frequency Meter with crystal calibrator 

if the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 mc. 
to 890 mc. RCA Types 40A or 41A or their equivalent. 
UHF Signal Generator to provide the following frequencies 

with crystal accuracy if RCA Type 41A is used. 

Cathode Ray Oscilloscope.-An oscilloscope with a sensi-
tivity of 1 millivolt per inch is required. A suitable pre-ampli-
fier may be employed with oscilloscopes of lesser sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC scale 
is required. RCA Senior "VoltOhmyst" or equivalent. 

DC Milliammeter.-A milliammeter with a range of 0-50 
milliamperes full scale. 
Adapter Socket.-An adapter socket is required to meter 

the cathode current of the 6S4 voltage control tube of the 
KRK1213 Tuner. Wiring of adapter is shown in Figure 9. 

4 44, 
VOLTAGE 
CONTROL 

 2 o  

MILLIAmmETER 
0-SOMA SWITCH 

Figure 9-KRK12B Voltage Control Adapter 
KRIC29 ANTENNA MATCHING UNIT ALIGNMENT.-The 

antenna matching unit is accurately aligned at the factory. 
Adjustment of this unit should not be attempted in the cus-
tomer's home since even slight misalignment may cause 
serious attenuation of the signal, especially on channel 2. The 
r-f unit is aligned with a particular antenna matching trans-
former in place. If for any reason, a new antenna matching 
transformer is installed, the r-f unit should be realigned. 
The F-M trap which is mounted in the antenna matching 

unit may be adjusted without adversely affecting the align-
ment of the unit. 

To align the antenna matching unit disconnect the lead 
from the F-M trap L5 to the channel selector switch SI-E. 
With a short jumper, connect the output of the matching 

unit through a 1,000 mmf, capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 
Remove the first pix i-f amplifier tube V106. 
Connect the positive terminal of a bias box to the chassis 

and the potentiometer arm to the junction of R133 and C13313. 
Set the potentiometer to produce approximately -5.0 volts of 
bias at the junction of R133 and C133B. 

Connect an oscilloscope to pin 9, V110 and set the oscillo-
scope gain to maximum. 

Connect a VHF signal generator to the antenna input termi-
nals. Modulate the signal generator 30% with an audio signal. 

Tune the signal generator to 45.75 mc. and adjust the gen-
erator output to give an indication on the oscilloscope. Adjust 
L4 in the antenna matching unit for minimum audio indication 
on the oscilloscope. 
Tune the signal generator to 41.25 mc. and adjust Li for 

minimum audio indication on the oscilloscope. 

Remove the jumper from the output of the matching unit. 

Connect a 300 ohm i/2 watt composition resistor from L5 to 
ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L5 to ground. The sensitivity of the oscilloscope should be 
approximately 0.03 volts per inch. Set the oscilloscope gain 
to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling reac-
tance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 17 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad 
to match the output impedance of the particular sweep 
employed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be ac-
complished by retuning channel number 1 to cover this 
range. With WR59B sweep generators this may be accom-
plished by retuning channel number 2 to cover the range. In 
making these adjustments on the generator, be sure not to 
turn the core too far clockwise so that it becomes lost beyond 
the core retaining spring. 

Adjust L2 and L3 to obtain the response shown in Figure 
10. L3 is most effective in locating the position of the shoulder 
of the curve at 52 mc. and L2 should be adjusted to give 
maximum amplitude at 53 mc. and above consistent with the 
specified shape of the response curve. The adjustments in the 
matching unit interact to some extent. Repeat the above pro-
cedure until no further adjustments are necessary. 

Remove the 300 ohm resistor and crystal probe connections. 
Restore the connection between L5 and SI-E. Replace VI06. 

AT 52 MC 

( -53 MC 1007. RESPONSE 

60 MC 

50 MC. AT 60% ± 15N RESPONSE POINT 

CV 125 

Figure 10-KRK29 Antenna Matching Unit Response 

PICTURE I-F TRAP AD1USTMENT.-Connect the i-f signal 
generator across the link circuit on terminals A and B of 1104. 

Connect the -VoltOhmyst" to the junction of R133 and 
C133B. 
Obtain two 7.5 volt batteries capable of withstanding ap-

preciable current drain and connect the ends of a 1,000 ohm 
potentiometer across each. Connect the positive terminal of 
one battery to chassis and the potentiometer arm to the 
junction of R133 and C133B. 

Set the bias to produce approximately -1.0 volt of bias at 
the junction of R133 and C133B. 

Connect the "VoltOhmyst" to pin 9 of V110, the 6CL6 video 
amplifier. 

Set the signal generator to each of the following frequencies 
and adjust the corresponding circuit for minimum d-c output 
at pin 9 of V110. Use sufficient signal input to produce 1.0 
volt of d-c on the meter when the final adjustment is made. 

39.25 mc. T104 top core 
41.25 mc. T105 bottom core 
47.25 mc. 1106 bottom core 

TELEVISION ALIGNMENT PROCEDURE 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-

Model 21-D-395 

Set the signal generator to each of the following frequencies 
and peak the specified adjustment for maximum indication on 
the "VoltOhmyst. - During alignment, reduce the input signal 
if necessary in order to produce 1.0 volt of d-c at pin 9 of V110 
with - 1.0 volt of i-f bias at the junction of R133 and C133B. 

43.7 mc.  T109 
45.5 mc.  1108 
41.8 mc.   1107 

To align T105 and T106, connect the sweep generator to the 
first picture i-f grid, pin 1 of V106 through a 1,000 mmf, ceramic 
capacitor. Shunt 3137, R141 and terminals "A- and "F" of 
T109 with 330 ohm composition resistors. Set the i-f bias to 
-1.0 volt at the junction of 3133 and C133B. 

Connect the oscilloscope to pin 9 of V110. 

Adjust 1105 and T106 top cores for maximum gain and 
curve shape as shown in Figure 11. For final adjustment set 
the output of the sweep generator to produce 0.5 volt peak-
to-peak at the oscilloscope terminals. 

420 MC 
90% 

45 75 MC 
90% 

450 
MC 

450 
MC. 

41.2516C. 

Figure 11-
T105 and T106 

Response 

419MC 

Figure 12-
T2 and T104 

Response 
with KRK29 

-ge .• / 
•2.25 
MC 

45MC 
69% 

46 516C 
5% 

Figure 13-
Over-all I-F 
Response 

with KRK29 

To align 12 and T104, connect the sweep generator to the 
mixer grid test point TP2. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. 

Connect a 180 ohm composition resistor between terminal 
"B" of 1105 and the junction of 3131 and C133A. 

Connect the oscilloscope diode probe to terminal "B" of 
T105 and ground. Couple the signal generator loosely to the 
diode probe in order to obtain markers. 

The shunt trimmer C121 across terminals A and B of T104 is 
variable and is provided as a bandwidth adjustment. Preset 
the shunt trimmer to minimum capacity. Adjust T2 ( top) and 
1104 ( bottom) for maximum gain at 43.5 mc. and with 45.75 
mc. al 70% of maximum response. 

Adjust C121 until 41.25 mc. is at 85% response with respect 
to the low frequency shoulder at approximately 41.9 mc. as 
shown in Figure 12. 

Disconnect the diode probe, the 180 ohm and three 330 ohm 
resistors. 

Model 21-D-395U 

Set the signal generator to each of the following frequencies 
and peak the specified adjustment for maximum indication on 
the "VoltOhmyst.- During alignment, reduce the input signal 
if necessary in order to produce 1.0 volt of d-c at pin 9 of 
V110 with -1.0 volt of i-f bias at the junction of R133 and 
C133B. 

43.7 mc. T109 
45.5 mc.  T108 
41.8 mc. T107 

To align 1105 and T106, connect the sweep generator to 
the first picture i-f grid, pin 1 of V106 through a 1,000 mmf. 
ceramic capacitor. Shunt R137, R141 and terminals -A" and 
-F- of 1109 with 330 ohm composition resistors. Set the i-f 
bias to - 1.0 volt at the junction of R133 and C133B. 

Connect the oscilloscope to pin 9 of V110, the 6CL6 video 
amplifier. 

Adjust T105 and TIO6 top cores for maximum gain and 
curve shape as shown in Figure 11. For final adjustment set 
the output of the VHF sweep generator to produce .0.5 volt 
peak-to-peak at the oscilloscope terminals. 

Figure 14-
T2 and T104 
Response with 
KRK12B 

To align the crystal mixer and T2 and T104, connect the 
VHF sweep generator to the front terminal of the 1N82 crystal 
holder in series with a 1,500 mmf. ceramic capacitor. Use the 
shortest leads possible, grounding the sweep generator to the 
tuner case. 

Set the channel selector to channel 5. 

Connect a 180 ohm composition resistor between terminal 
"B" of T105 and the junction of R131 and C133A. 

Connect the oscilloscope diode probe to terminal -13- of 
T105 and ground. Couple the signal generator loosely to the 
diode probe in order to obtain markers. 

The shunt trimmer C121 across terminals A and B of T104 
is variable and is provided as a bandwidth adjustment. Preset 
the shunt trimmer to minimum capacity. Adjust T2 ( top) and 
T104 ( bottom) for maximum gain at 43.5 mc. and with 45.75 
mc. at 70% of maximum response. 

Adjust the shunt trimmer C121 until 41.25 mc. is at 
85% response with respect to the low frequency shoulder at 
approximately 41.9 mc. as shown in Figure 14. Adjust T1 for 
maximum gain. Readjust T2 and T104 if necessary to obtain 
proper wave shape, see Figure 15. 

Disconnect the diode probe, the 180 ohm and the three 330 
ohm resistors. 

41.9 MC .--- 42.25MC ,-45MC 
85% 

41.25 MC. 
557. - 45.75 MC 

757. 
45.75 MC-
50% 

46.5MC 

5% 

Figure 15-
Over-all 

I-F Response 
with KRK12B 

SWEEP ALIGNMENT OF PIX I-F.-

Connect the oscilloscope to pin 9 of V110. 

Adjust the bias potentiometer to obtain -6.0 volts of bias 
as measured by a "VoltOhmyst" at the junction of R133 and 
C133B. 

Leave the sweep generator connected to the mixer grid test 
point TP2 on KRK29 Tuner or to the front terminal of the 
1N82 crystal holder on KRK12B Tuner. Use the shortest leads 
possible with not more than one inch of unshielded lead at the 
end of the sweep cable. If these precautions are not observed, 
the receiver may be unstable and the response curves ob-
tained may be unreliable. 

Adjust the output of the sweep generator to obtain 3.0 volts 
peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch T108 and T109 to obtain the response shown in Fig-
ure 13 for KRK29 or Figure 15 for KRK12B. Do not adjust T107 
unless absolutely necessary. If T107 is adjusted too low in 
frequency it will raise the level of the 41.25 mc. sound i-f 
carrier and may create interference in the picture. It will also 
cause poor adjacent channel picture rejection. If 1107 is tuned 
too high in frequency, the level of the 41.25 mc. sound i-f 
carrier will be too low and may produce noisy sound in weak 
signal areas. 

Remove the oscilloscope, sweep and signal generator con-
nections. 

Remove the bias box employed to provide bias for align-
ment. 
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TELEVISION ALIGNMENT PROCEDURE 

ICRIC29 TUNER ALIGNMENT 

Model 21-D-395 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C27 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. Turn 
T2 slug all the way out. Do not change any of the adjustments 
in the antenna matching unit. 

Disconnect the link from terminals -A" and "B" of T104 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short circuit 
the AGC terminal of the tuner at the terminal board to ground. 

T2 C21 C7 
MIXER MIXER GRID R-F GRID 
TRANS CHAN 8 cHAN 2 

TEST PT \ TEST PT. R-F PLATE / LS 
TP 3 TP2 C II 

(MIXER PLATE) ALIGN CHAN 8 FM TRAP L3 L2 

C2S 
05C. ADJ 

C27 
FINE TUNING 

ADJ. 

C22 
OSC. ! NJ. 

ADJ. 

LSO THROUGH 1.61) 
INDIVIDUAL CHANNEL 
ROC ADJUSTMENTS 

L49 L48 TP1 
OSC CHAN 13 MIXER GRID TEST PT 

TEACHING ADJ. CHAN 6 (OSC INJ) 

L 32 
R.F PLATE 
CHAN 6 

Ti 

Li 
21.25 MC 
IF TRAP 

L4 
45.75 MC 
14 TRAP 

C33 
43.5 MC 
1 F TRAP 

L20 
RF PLATE 
CHAN 13 

BAND WIDTH 

L36 
MIXER GRID 
CHAN t 3 

Figure 16-KRK29 Tuner Adjustments 

Connect the oscilloscope to the test point TP1 on the side of 
the tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the out-
put of the antenna matching unit at the junction of L5 and C4 
at the bottom of the FM trap LS. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to one 
specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C33 into channel 2, 
thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potentiom-
eter to produce -3.0 volts of bias, as measured by the "Volt-
Ohmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read -3.0 volts at the test point TP1, as read 
on the "VoltOhmyst." The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 5.5 
volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This may 
be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use the 
signal generator as a heterodyne frequency meter and beat 
the oscillator against the signal generator. To do this, tune the 
signal generator to 227 mc. with crystal accuracy. Insert one 
end of a piece of insulated wire into the tuner unit through 
the hole provided for the adjustment of C16. Be careful that 
the wire does not touch any of the tuned circuits as it may 
cause the frequency of the tuner oscillator to shift. Connect 
the other end of the wire to the -r-f in" terminal of the signal 
generator. Adjust C25 to obtain an audible beat with the 
signal generator. 

Turn C27 clockwise until the beat note just begins to 
change, then turn one full turn in the same clockwise direction. 

Return the fine tuning control to the mechnical center of its 
range. 

NOTE.-If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 
8, adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 
8, adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the T2 core for maximum inductance ( core turned 
counter-clockwise) . 

PAD FOR PAD FOR 
50.n. COAX. • 72 COAX 

PAD FOR 

300 st. BAL. 
INPUT 

47A 

.51164 

Figure I7-Sweep Attenuator Pads 

Connect the sweep generator through a suitable attenuator, 
as shown in Figure 17 to the input terminals of the antenna 
matching unit. 

Connect the signal generator loosely to the antenna ter-
minals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can change oscillator injection during 
alignment and produce consequent misalignment even though 
the response as seen on the oscilloscope may look normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and C7 for approximately correct 
curve shape, frequency, and bandwidth as shown in Figure 18 

Figure I8-KRK29 R-F Response 

The correct adjustment of C7 is indicated by maximum am-
plitude of the curve midway between the markers. C11 tunes 
the r-f amplifier plate circuit and affects the frequency of the 
pass band most noticeably. C21 tunes the mixer grid circuit 
and affects the tilt of the curve most noticeably ( assuming that 
C7 has been properly adjusted). C16 is the coupling adjust-
ment and hence primarily affects the response bandwidth. 

Connect the " VoltOhmyst- to test point TP1. Adjust C22 to 
read -3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C27, 
C21, C16 and C11 for proper response. Adjust C7 for maximum 
gain at midpoint of the curve. Repeat if necessary until the 
proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator fre-
quency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L49 to obtain an audible beat. Slightly overshoot the 
aajustment of L49 by turning the slug an additional turn in the 
same direction from the original setting, then reset the oscil-
lator to proper frequency by adjusting C27 to again obtain 
the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and pic-
ture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L36 and L20 for proper response as shown in Fig-
ure 18. 

Turn off the sweep and signal generators. 

Connect the "VoltOhniyst- to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within range. 

If it was necessary to readjust C22, turn the sweep and 
signal generators back on and recheck the channel 13 re-
sponse. Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C21, C16, C11 and C7 for correct curve shape, 
frequency and bandwidth. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
If C21 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and rezponse on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator fre-
quency, 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L54 for an audible beat. Adjust L48 and L32 for 
proper curve shape as shown in Figure 18. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator fre-
quency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and bbserving the re-
sponse and oscillator injection voltage obtained. See Figure 
18 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L48 and L32 in order to obtain curves within the proper limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to Figure 18 for proper wave shape. Check 
the injection voltage at each channel to be within limits. If 
necessary readjust C11, C21 or C16 to obtain the proper 
response. 

With the receiver and signal generator on channel 13 adjust 
L49 for an audible beat with the signal generator. 

C25 
05C. ADJ....** 

T.  

513S11447722 4 

L51 
L50 CMAN.3 

CHAN. 2 Ici)  

0. EHAN. 4 N.."-•••.0 -- L52 

L60 
CHAN.12 
L 

CHAN. 11 
L56 

CHAN. 10 
L57 

CHAN. 9 

(2s,L53 
CHA N.5 

0 L54 .C‘MAN.6 
L55 

CHAN.7 

CHAN. 6 711 L56 II 

Figure I9-KRK29 R-F Oscillator Adjustments 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscilla-
tor injection voltage on each channel to verify that the voltage 
is within the specified limits. 
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MODELS 21-D-395, Ch. KCS81H; 21-D-395U Ch. KCS81K 

TELEVISION ALIGNMENT PROCEDURE 

use 20 ( b). ( Refer to note on page 15 for detailed explanation 
of adjustments.) If the bandwidth is out of tolerance, it can 
usually be corrected by redressing the coupling capacitor of 
the double tuned circuit, C40 on insert A. Maximum band-
width occurs when the capacitor is centered in the insert 
chamber. 

CAÎt81ER  CARRIER 
, 

ADJ CHAN ADJ CHAN ADJ CHAN 
SNO CARRIER PIX CARRIER SND CRRIER 

PI% , SRO 
CARRIER , CARRIER 

o ) ( 

ADJ CHAN 
Put CARNIER  

à 'k CARRIER 
lc; 

Figure 20-KKKI2B VHF Insert Responses 

Repeat the above steps for all VHF channels adjusting the 
appropriate antenna, r-f amplifier plate and mixer slugs for 
a symmetrical curve with maximum gain at the center of the 
pass band. 

Turn off the sweep generator. 

Remove the oscilloscope and preamplifier if used, from test 
point TP1. 

Turn the AGC control fully clockwise and remove the clip 
lead grounding the AGC bias on the tuner terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias poten-
tiometer to produce -3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Connect the potentiometer arm of the second bias supply to 
the junction R133 and C133B, and ground the positive battery 
terminal. Adjust the bias potentiometer to produce -5 volts of 
i-f bias as indicated on the "VoltOhmyst" at the junction 
point. 

Connect the oscilloscope to pin 9 of V110. Use 3 to 5 volts 
peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to the 
oscillator. 

Turn the channel selector to channel 13. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator slug L22 to proper frequency, 257 mc. 
This may be done in several ways. The easiest way and the 
way which will be recommended in this procedure will be to 
use the signal generator as a heterodyne frequency meter and 
ly.›,ai the oscillator against the signal generator. To do this, 
tune the signal generator to 257 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner 
through either of the two holes next to the oscillator tube on 
the right front top corner of the tuner. Be careful that the wire 
does not touch any of the tuned circuits as it may cause the 
frequency of the oscillator to shift. Connect the other end of 
the wire to the " r-f in" terminal of the signal generator. Adjust 
L22 oscillator slug to obtain an audio beat with the signal 
generator. 

Turn on the sweep generator and set to channel 13. Adjust 
Tl for maximum gain on the oscilloscope. Adjust mixer tank 
circuit L21 for maximum gain and flat-topped curve. Recheck 
Tl for maximum gain at center of band with the proper 
response. Maximum gain and flat-topped response should be 
obtained simultaneously. 

Adjust the oscillator to frequency on all VHF channels by 
switching the receiver and signal generator to each VHF 
channel and adjusting the appropriate oscillator slug to ob-
tain a beat with the signal generator. Adjust the appropriate 
mixer slug where necessary to obtain maximum gain and 
proper curve shape as explained above. 

Adjust the tunable I-F Trap C16-L7. To do this connect the 
signal generator to the fixed I-F Trap C2-L2 at the end oppo-
site the antenna terminal plug. Set the signal generator to 
43.5 mc. and adjust the output of the signal generator to ob-
tain sufficient indication on the oscilloscope. Tune the I-F 
Trap C16-L7 for minimum marker indication on the oscil-
loscope. 

Remove the signal generator and the oscilloscope. 

CHANNELS 
2 TO 4. 
(V H F) 

CHANNELS 
5 TO 6 INCLUSIVE 

(VHF) 

CHANNELS 
7 TO W INCLUSIVE 

(VHF) 

CHANNELS 
II TO 13 INCLUSIVE 

(VHF) 

CHANNELS 
14 TO 52 INCLU3IVE 

(UHF) 

CHANNELS 
S3 TO 68 INCLUSIVE 

(UHF) 

CHANNELS 
69 TO 83 INCLUSIVE 

(UHF) 

DETENT 
TENSION 
ADJ 

L28 :27 L26 
OSC. MIXER OF AMP 
ADJ. .ADJ PLATE ADJ 

L25 L24 L23 
05C. MIXER R-F AMP 
ADJ. ADJ. PLATE ADJ 

C5S C56 C57 
OSC. MIXER LINK 
ADJ. ADJ I COUPLING ADJ 

CSR 
ANT 
ADJ. 

059 CEO 
OSC. MIXER 
ADJ. ADJ. 

C6I C62 
LINK ANT 

COUPLING ADJ. ADJ 

FINE 
TUNING 
ADJ. 

CHANNEL 
INDICATOR 
APERTURE 

Figure 21-KRKI2B Tuner Adjustments 

L31 LOO L29 
OSC MIXER R- F AMP 
ADJ ADJ PLATE ADJ 

C5I CS2 C53 
05C MIXER . LINK 
ADJ. ADJ COUPLING ADJ 

UHF 
OSC INJECT 

ADJ 

TP1/ 
TEST POINT 

MIXER 
ADJ 

VHF 
OFF AMP PLATE ADJ. 

UHF 
LINK COUPLING ADJ. 

- ' 

CRYSTAL MIXER 

TI 
CONVERTER 

o 
TRANS. 

C54 
ANT 
ADJ. 

UHF 
ANT 
ADJ 

T6 
VIII 
ADJ 

TX 
ANT 
ADJ 

DO 

T4 
ANT 
ADJ 

IF TRAP 

¿3 

TRANS. 

tu 

L22 L 21 L20 
OSC MIXER R-F AMP 
ADJ. ADJ. P:ATE ADJ 

TO 
ANT 
ADJ 

VHF 
ANT 
ADJ. 

C16- L7 
IF TRAP 

4 
654 

VOLTAGE 
ONT 

TUNER UHF ALIGNMENT.-To align the UHF inserts: 

Turn off the adapter switch, removing plate voltage from 
the oscillator. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Connect the oscilloscope, through the preamplifier if needed 
with oscilloscope used, -to test point TP1. 

Connect the UHF sweep generator to the antenna terminals. 
Use a 10 DB attenuator pad to assure proper alignment. 

Connect the UHF signal generator loosely to the antenna 
terminals. 

Set the channel selector to the desired position and the 
sweep generator to sweep the frequency of the insert being 
used. 

CHANNEL 
NDICATOR 
APERTURE 

Insert markers of the picture carrier and sound 
carrier frequencies for the desired channel ( see 
Table on page 8). 

Adjust the UHF antenna, link coupling and 
mixer adjustments for a symmetrical curve, with 
maximum gain, centered about the pass band. 

The responses are shown in Figure 22. The 
curve shape will usually vary from Figure 22 ( a) 
to Figure 22 ( c) going higher in frequency; how-
ever, any of these responses are acceptable. 

Repeat the above steps for all UHF inserts 
used, adjusting the appropriate antenna, link 
coupling and mixer slugs for a symmetrical 
curve, with maximum gain, centered about the 
pass band. 

Remove the oscilloscope and preamplifier, if 
used, from test point TP1. 

Remove the clip lead grounding the AGC 
bias on the tuner terminal board. 

Connect the potentiometer arm of one of the 
bias supplies to the AGC terminal on the tuner 
and ground the battery positive terminal to the 
tuner case. Adjust the bias potentiometer to 
produce -3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal. 

Connect the potentiometer arm of the second 
bias supply to the junction of R133 and C133B, 
and ground the positive battery terminal. Adjust 
the bias potentiometer to produce -5 volts of i-f 
bias as indicated on the "VoltOhmyst" at the 
junction point. 

Connect the oscilloscope to pin 9 of V110. Use 
3 to 5 volts peak-to-peak output on the oscillo-
scope. 

Turn the adapter switch on to apply plate 
voltage to the oscillator. 

Turn the channel selector to the lowest UHF 
channel to be used, and set the fine tuning con-
trol to the center of its range. 

Adjust the oscillator core to proper frequency. 
To do this, connect the VHF signal generator to 
test point TP1 with the shortest leads possible. 
Insert a 45.75 mc. marker from the VHF generator. 

Set the UHF sweep generator to sweep the 
desired channel, and observe the output on the 
oscilloscope. If the sweep generator is not sweep-
ing the correct frequency range, it may be neces-
sary to readjust the sweep in order to place the 
45.75 marker on the response curve as in Fig-
ure 15. 

Set the UHF marker generator to the picture 
carrier of the channel insert being adjusted and 
connect to test point TP1. 

Adjust the oscillator core until the markers for 
45.75 mc. and the picture carrier coincide on the 
sweep pattern on the oscilldscope. 

Adjust the mixer core for maximum,gain with proper wave 
shape. 

Connect the " VoltOhmyst to test point TPI, using 1.5 volt 
DC scalp. 

Set oscillator injection adjustment to read . 1 volt on the 
"VoltOhmyst." 

Figure 22-KRKI2B ['HF Insert Responses 

Figure 24-
Sound I-F 
Response 

Repeat the above steps for all UHF inserts adjusting the 
oscillator injection control only if the reading on the " Volt-
Ohmyst" exceeds .3 volts. Adjust as necessary to read .3 
volts or less at TP1. 

Figure 2 3-KRK12B Oscillator Adjustment 

RATIO DETECTOR ALIGNMENT.-In order to obtain good 
ratio detector alignment an AM modulated signal generator 
that is exceptionally free from FM modulation must be em-
ployed. Set the signal generator at 4.5 mc. and connect it to 
the second sound i-f grid, pin 1 of V102. Set the generator for 
30% 400 cycle modulation. 

As an alternate source of signal, the RCA WR39B or WR39C 
calibrator may be employed. If used, connect it to the grid of 
the 4th pix i-f amplifier, pin 1, V109. Set the frequency of the 
calibrator to 45.75 ( pix carrier) and modulate with 4.5 mc. 
crystal. Also turn on the internal AM audio modulation. The 
4.5 mc. signal will be picked off at T110A and amplified 
through the sound i-f amplifier. 

Connect the "VoltOhmyst" to the junction of R111 and C111. 

Connect the oscilloscope across the speaker voice coil and 
turn the volume control for maximum output. 

Tune the ratio detector primary, T102 top core for maximum 
DC output on the "VoltOhmyst." Adjust the signal level from 
the signal generator for - 10 volts on the "VoltOhmyst" when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 

Connect the "VoltOhmyst" to the junction of R110 and C110. 

Adjust the T102 bottom core for zero d-c on the meter. Then, 
turn the core to the nearest minimum AM output on the 
oscilloscope. 

Repeat adjustments of T102 top for maximum DC and T102 
bottom for minimum output on the oscilloscope making final 
adjustment with the 4.5 mc. input level adjusted to produce 10 
volts d-c on the "VoltOhmyst" at the junction of R111 and 
C111. 

4.5 NYC 

CV I AN 

Figure 25-
Ratio Det. 
Response 
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Connect the "VoltOhmyst" to the junction of R110 and C110 
and note the amount of d-c present. If this voltage exceeds 
-±-1.5 volts, adjust R108 by turning it in until zero d-c is ob-
tained Readjust the T102 bottom core for minimum output on 
the oscilloscope. Repeat adjustments of R108 and T102 bottom 
core until the voltage at R110 and C110 is less than + 1.5 
volts when T102 bottom core is set for minimum output on the 
oscilloscope. 

Connect the "VoltOhmyst" to the junction of R111 and C111 
and repeak T102 top core for maximum d-c on the meter and 
again reset the generator so as to have -10 volts on the meter. 

Repeat the adjustments in the above two paragraphs until 
the voltage at R110 and C110 is less than + 1.5 volts when 
the T102 top core is set for maximum d-c at the junction of 
R111 and C111 and the T102 bottom core is set for minimum 
indication on the oscilloscope. 

SOUND I-F ALIGNMENT.-Connect the sweep generator 
to the first sound i-f amplifier grid, pin 1 of V101. Adjust the 
generator for a sweep width of 1 mc. at a center frequency 
of 4.5 mc. 

Insert a 4.5 mc. marker signal from the signal generator 
into the first sound i-f grid. With the WR39B or WR39C cali-
brators the 4.5 mc. crystal signal may be obtained at the R-F 
out terminal by turning the variable osc. switch off, the 
calibrate switch to 4.5 mc. and the volume control with 
mod. off. 

Connect the oscilloscope in series with a 10,000 ohm resistor 
to terminal A of T101. 

Adjust TIO1 top and bottom cores for maximum gain and 
symmetry about the 4.5 mc. marker on the i-f response. The 
pattern obtained should be similar to that shown in Figure 24. 

The output level from the sweep should be set to produce 
approximately 2.0 volt peak-to-peak at terminal A of T101 
when the final touches on the above adjustment are made. 
It is necessary that the sweep output voltage should not 
exceed the specified values otherwise the response curve 
will be broadened, permitting slight misadjustment to pass 
unnoticed and possibly causing distortion on weak signals. 

Connect the oscilloscope to the junction of R110 and C110 
and check the linearity of the response. The pattern obtained 
should be similar to that shown in Figure 25. 

SOUND TAKE-OFF ALIGNMENT.-Connect the 4.5 mc. 

generator in series with a 1,000 ohm resistor to terminal "C" 
of T110. The input signal should be approximately 0.5 volt. 

Short the fourth pix i-f grid to ground, pin 1, V109, to prevent 
noise from masking the output indication. 

As an alternate source of signal the RCA WR39B or WR39C 
calibrator may be used. In such a case, disregard the above 
two paragraphs. Connect calibrator across link circuit, T104 
A, B, and modulate 45.75 with a 4.5 mc. crystal. 

Connect the crystal diode probe of a " VoltOhmyst" to the 
plate of the video amplifier, pin 6 of V110. 

Adjust the core of T110 for minimum output on the meter. 

Remove the short from pin 1 V109 to ground, if used. 

HORIZONTAL OSCILLATOR ADJUSTMENT.-Normally the 
adjustment of the horizontal oscillator is not considered to be 
a part of the alignment procedure, but since the oscillator 
waveform adjustment may require the use of an oscilloscope, 
it cannot be done conveniently in the field. The waveform 
adjustment is made at the factory and normally should not 
require readjustment in the field. However, the waveform 

TELEVISION ALIGNMENT PROCEDURE 

adjustment should be checked whenever the receiver is 
aligned or whenever the horizontal oscillator operation is 

improper. 

Horizontal Frequency Adjustment.-Tune in a station and 
sync the picture. If the picture cannot be synchronized with 
the horizontal hold control R210, then adjust the T114 fre-
quency core on the rear apron until the picture will syn-
chronize. If the picture still will not sync, turn the T114 wave-
form adjustment core ( under the chassis) out of the coil 
several turns from its original position and readjust the T114 

frequency core until the picture is synchronized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive 
control C186B, the width control L109 and the linearity con-

trol L111 until the picture is correct. 

Horizontal Oscillator Waveform Adjustment.-The hori-
zontal oscillator waveform may be adjusted by either of two 
methods. The method outlined in paragraph A below may 
be employed in the field when an oscilloscope is not avail-
able. The service shop method outlined in paragraph B below 

requires the use of an oscilloscope. 

A.-Turn the horizontal hold control completely clockwise. 
Place adjustment tools on both cores of T114 and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the T114 frequency core ( on the rear 
apron) until the picture falls out of sync and one diagonal 
black bar sloping down to the right appears on the screen. 
Then, turn the waveform adjustment core ( under the chassis) 
into the coil while at the same time adjusting the frequency 
core so as to maintain one diagonal black bar on the screen. 
Continue this procedure until the oscillator begins to motor-
boat, then turn the waveform adjustment core out until the 
motorboating just stops. As a check, turn the T114 frequency 
core until the picture is synchronized then reverse the direction 

of rotation of the core until the picture begins to fall out of 
sync with the diagonal bar sloping down to the right. Continue 
to turn the frequency core in the same direction. Additional 
bars should not appear on the screen. Instead, the horizontal 
oscillator should begin to motorboat. Retouch the adjustment 
of the T114 waveform adjustment core if necessary until this 
condition is obtained. 

B.-Connect the low capacity probe of an oscilloscope to 
terminal C of T114. Turn the horizontal hold control one-quarter 
turn from the clockwise position so that the picture is in sync. 
The pattern on the oscilloscope should be as shown in Figure 
26. Adjust the waveform adjustment core of T114 until the 
two peaks are at the same height. During this adjustment, 

the picture must be kept in sync by readjusting the hold 
control if necessary. 

This adjustment is very important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 

INCORRECT 

CORRECT 

Figure 16-Horizontal Oscillator Wave Forms 

hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the puil-in range becomes inade-
quate and the broad peak can cause double triggering of the 
oscillator when the hold control approaches the clockwise 
position. 

Remove the oscilloscope upon completion of this adjustment. 

Horizontal Locking Range Adjustment.-Set the horizontal 
hold control to the full counter-clockwise position. Momen-
tarily remove the signal by switching off channel then back. 
The picture may remain in sync. If so turn the T114 frequency 
core slightly and momentarily switch off channel. Repeat 
until the picture falls out of sync with the diagonal lines 
sloping down to the left. Slowly turn the horizontal hold con-
trol clockwise and note the least number of diagonal bars 

obtained just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C186A 
slightly clockwise. If less than 2 bars are present, adjust C186A 
slightly counter-clockwise. Turn the horizontal hold control 
counter-clockwise, momentarily remove the signal and re-
check the number of bars present at the pull-in point. Repeat 
this procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. Adjust the T114 frequency core so that the diagonal 
bar sloping down to the right appears on the screen and then 
reverse the direction of adjustment so that bar just moves off 
the screen leaving the picture in synchronization. 

SENSITIVITY CHECK.-A comparative sensitivity check 
can be made by operating the receiver on a weak signal from 
a television station and comparing the picture and sound ob-
tained to that obtained on other receivers under the same 
conditions. 

RESPONSE CURVES.-The response curves shown and re-
ferred to throughout the alignment procedure were taken from 
a production set. Although these curves are typical, some 
variations can be expected. 

The response curves are shown in the classical manner of 
presentation, that is with "response up" and low frequency 
to the left. The manner in which they will be seen in a given 
test set-up will depend upon the characteristics of the oscil-
loscope and the sweep generator. The curves may be seen 
inverted and/or switched from left to right depending on the 
deflection polarity of the oscilloscope and the phasing of the 
sweep generator. 

NOTE ON KRK12B TUNER ALIGNMENT.-The use of a 
crystal mixer in the KRK12B Tuner makes it necessary to ob-
serve the insert responses with the oscillator disabled. This 
is due to undesirable r-f /i-f interaction if the oscillator was 
allowed to operate during alignment. Therefore, the responses 
shown in Figure 20 are not a strictly true representation of 
the insert band pass during actual operation. When an insert 
is aligned, using an oscilloscope to observe the response, the 
curve shown in Figure 20 ( b) will be the correct response 
for reference. In actual operation, the band pass will be such 
that the sound and picture carriers will be at the tips of the 
curve. The adjacent channel picture and sound carriers will 
be in the valleys at each side. Care should be taken not to 
exceed the limits shown in Figures 20(a) and 20(c). 

The valley, in the center of the response curve, may vary 
from 0 to 50% above the base line for VHF inserts. Adjust the 
output level of the sweep generator to prevent excessive 
signal input to the tuner. Excessive signal input will be in-

dicated by the valley rising above the 50% level, particularly 
on the higher VHF channels. 

Oscillator injection voltage is not adjusted on VHF inserts. 
A check may indicate variations from . 08 to .3 volts at TP1 
but such readings should not be interpreted as an indication 
of trouble. On UHF channels, however, the injection voltage 
should be adjusted to fall within the specified limits. 

RADIO 
VOLTAGE CHART 

Voltages shown are as read with 
"VoltOhmyst" between indicated 
terminal and chassis, with receiver 
operating on 117 volts, and with no 
signal input. Voltages should hold 
within ±-20% with 117 v. a-c supply. 

Tube 

VI 

6CB6 
R-F 
Amp 

V2 
616 

Ose 
Mixer 

V3 
6BA6 
I-F 
Amp 

V4 
6AU6 
Driver 

V5 
GALS 
Ratio 
Det. 

V6 

6AV6 
Audio 
Amp 

Pin 
No. 

5 

6 
2 

2 
5 

6 

5 

6 

7 
1 

5 
6 
7 

AMI 

215 
74 
0.4 

- 0.8 

55 
-1.2 

43 
- 1.2 

210 
126 
0.9 

-0.8 

216 
150 
1.5 
o 

FM 

180 
62 
0.4 
0.4 

58 

- 1.3 
46 

- 1.2 

210 
115 

0.7 
- 0.2 

216 
150 
1.5 

o 

Phono. 

7 88 88 104 
1 -0.7 -0.7 -0.8 

V102 
6C4 5 88 88 120 

Phase 7 -II -11 -13 
Invert. 6 - 16 -16 -19 

- - 

V103 6 V104 3 300 300 298 
6V6GT 4 224 224 292 

Audio I 8 
Output 1_ 9 -17 -17 -21 

_ 

V101 
5Y3GT 8 305 305 307 

Rect. 

NOTE 

L2 FM RP CON AND 
,8. FP, OSO COIL 
ARE LOC/020 UNDERSIDE 
OF CRAGS'S 

PRoPo 

152 NC 
201> MVO 
BOTTOM) 

• 

o 

G 
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Figure 28-Radio Top View 
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RADIO SCHEMATIC DIAGRAM 

Figure 27-Radio Schematic Diagram 

All resistance values in ohms. K =. 1000. 

All crpacitance values less than 1 in MF and 
above I in MMF unless otherwise noted. 

Direction of airows at controls indicates 
clockwise rotation. 

eJohn 2'. Rider 
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Steps 
Connect the High Side of 

the Test Osc. to-
1 Pin No. 1 of (43) in series 

with .01 mfd. 
2 Stator of Cl-D 

in series with .01 mfd. 

fFor proper adjustment of the i-f cores start with the cores all the way out. The first peak obtained will be the correct one. 

FM ALIGNMENT PROCEDURE 

Connect probe of "VoltOhmyst" to negative side of C39 and  low side to chassis. Top 
Connect the High Side of Tune Test Osc. Function Turn Radio 

Steps  the Test Osc. to-  to-   Switch I Dial to-_ 
3 Pin No. 1 of V4 in series FM - 

with .01 mfd. 10.7 mc. 
30e; AM 
Modulated 

CRITICAL 

1. The 1st F-M i-f plate lead should be dressed away from the r-f 
amp plate. 

2. Dress the 1st AM i-f plate lead to the S2 wafer away from the 
AM r-f coil. 

3. Dress the a-c power switch wires away from all audio 
components. 

4. Dress C26 down toward the base between the terminal board 
and the side apron. 

5. The C18 bypass ground should be as close to the r-f shelf 
ground strap as possible. 

LEAD DRESS 

5. Dress C25 away from the arm contact of the volume control. 

8. All leads from the r-f shelf leaving through the shields must 
be kept as short as possible. 

9. All leads for FM should be kept short especially on the r-f 
shelf. 

10. Dress the a-c leads in the RS141 chassis away from the audio 
input leads and components. 

II Dress all leads away from R101 in RS141. 

RADIO ALIGNMENT PROCEDURE 

Before aligning set, completely mesh the gang and set the dial pointer to the mechanical max. calibration point at extreme 
left end of dial. When making a complete alignment follow the table below in sequence. Connect the output meter across the 
speaker voice coil, and turn the receiver volume control to max. Turn tone controls for maximum highs and maximum lows. 

"AM" I-F ALIGNMENT 

Test-Oscillator.-Connect low side of the test-osc. to the chassis and  keep the output as low adpossible to avoid a-v-c action. 
Tune Test Osc. Function Turn Radio -! 

to--  Switch Dial to-   Adjust the following  
455 kc. AM Low Freq. end frcp and bot, cores of T4 

Modulated   of Dial For max. voltage across  voice coil. 
455 kc. AM Low Freq. end trop and bot, cores of T2 

Modulated j of Dial For max. voltage across voice coil. 

4 

6 

Pin No. 1 of V4 in series 
with .01 mfd. 

Repeat steps 3 and 4 as necessary making final adjustment  with input set to g 
Pin No. 1 of V3 in series 10.7 mc. FM 88 mc. 

with .01 mfd. 

FM 

shield must be on and the bottom shield off 

7 Stator of CI-C in series 10.7 mc. 
with .01 mfd. 

8 

9 

10 

Connect sweep generator 
cable to antenna termi-
nals through 120 ohms in 
each side of line. 

90 mc. 
22.5 kc. FM mod. 

106 mc. 
22.5 kc. FM mod. 

90 mc. 
22.5 kc. FM mod. 

FM 

FM 

FM 

FM 

Adjust the following 
Top of Ratio d-ct Trans. T5 

for maximum DC on "VoltOhmyst." 

Bottom of Ratio d-ct Trans. T5 
for minimum audio output on meter. 

ve approx. -4.0 v. on "VOlt0h-inist 
¡lop and bottom cores of T3 for 

maximum d-c across C39. 

."  

88 mc. tTop and bottom cores of T1 for 
maximum d-c across C39. 

90 mc. OSC, L8 foi max. audio output. 

Tune to signal ANT, Cl-FT and R-F Cl-CT for max. 
voltage across C39. 

ANT, LI and R-F L2 for max. voltage 
across C39. 

Tune to signal 

11 Repeat steps 8, 9 and 10 as required. 

12 Connect a scope to junct. R33 and C35. Check response and linearity. Peak separation should be at least 180 kc. 

tFor proper adjustment of the i-f cores start with the cores all the way out. The first peak obtained will be the correct one. 

"AM" R-F ALIGNMENT 

Steps 
13 
14 
15 

16 
17 

Connect the High Side of 
the Test Osc, to-

External radiating loop 
and couple loosely to 
receiver loop. 

Tune Test Osc. 
to-

1,620 kc. 
1-,‘TOO kc.  
600 kc. 

Function Turn Radio 
Switch Dial to-
AM Min. capacity 
AM Tune to signal  
AM Tune to signal 

600 kc. AM 

Adjust the following 
*Osc. CI-BT for maximum output. 
*Cl-DT and CI-ET for max. output. 

Tune to signal 
Repeat steps 13, 14, 15 and 16 until no additional gain in sensitivity is obtained. 

:Osc. L5 for max. output while 
rocking gang. 

***R-F L7 for max. output. 

:Clip a 10,000 ohm resistor across Cl-D when making this adjustment. *All R-F shields must be in place. 
•**Be sure the resistor employed in step 15 is removed for this adjustment. 

AC POWER. 

JEWEL LAMP 
LEADS 

Figure 29-Audio 
Chassis Top View 

Figure 30-
Dial Cord 
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TELEVISION VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 5000 microvolt test pattern signal was fed 

into the receiver, the picture synchronized and the AGC control properly adjusted. The second condition was obtained by removing 

the antenna leads and short circuiting the receiver antenna terminals. Voltages shown are read with a type WV97A senior 

"VoltOhmyst" between the indicated terminal and chassis ground and with the receiver operating on 117 volts, 60 cycles, a-c. 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Plate 
(ma.) 

Screen 
(ma.) 

Notes on 
Measurements 

VI 

ERE29 

61tQ7A 

V2 

KRK29 

6X8 

R-F 
Amplifier 

5000 Mu. V. 
Signal 6 170 8 0.1 7 

No 
Signal 6 133 8 1.1 7 o 

R-F 
Amplifier 

Mixer 

5000 Mu. V. 
Signal 1 270 3 170 2 

No 
Signal 1 260 3 133 2 

R-F 
Oscillator 

5000 Mu. V. 
Signal 9 160 8 160 6 o 7 

-2.4 to 
-3.0 

No 
Signal 

5000 Mu. V. 
Signal 

9 

3 

145 

95 

8 145 6 o 7 
-2.8 to 
-3.5 

e o 2 
-3.8 to 
-5.5 

No 
Signal 3 90 6 o 2 

-3.0 to 
-5.1 

VI 

KRK12B 

613Q7A 
R-F 
Amplifier 

5000 Mu. V. 
Signal 6 143 8 1.2 7 o 

No 
Signal 6 138 8 1.0 7 o 

R-F 
Amplifier 

5000 Mu. V. 
Signal 1 260 3 143 2 

No 
Signal 1 250 3 137 2 

97 

97 

V2 

KILKI2B 

6AF4 
R-F 
Oscillator 

5000 Mu. V. 
Signal 1 & 7 78 5 o 286 -8 

No 
Signal 1 & 7 75 

V3 

ERK12S 

61107A 

V4 

KRE12B 

6S4 

I-F 
Amplifier 

5000 Mu. V. 
Signal 6 270 

No 
Signal 6 260 

I- F 
Amplifier 

Voltage 
Control 

5000 Mu. V. 
Signal 1 148 

No 
Signal 

5000 Mu V. 
Signal 

1 143 

9 270 

5 o 286 -6 

8 148 7 103 

8 142 7 99 

3 1.4 

3 1.2 

2 94 

2 

2 

6 

o 

o 

*68 

No 
Signal 9 260 2 90 6 *65 

*Depends on 
adjustment 

of 86. 

V101 6AU6 
let Sound 
1-F Amp. 

5000 Mu. V. 
Signal 5 127 6 124 7 0.7 1 -0.4 6.0 3.0 

No 
Signal 5 126 6 123 7 0.5 1 -1.2 5.0 3.0 

V102 

V103 

6AU6 

6AL5 

2nd Sound 
I-F Amp. 

5000 Mu. V. 
Signal 5 132 6 60 o 1 -10 2.8. 1.2 

No 
Signal 

Ratio 
Detector 

5000 Mu V. 
Signal 

2 
7 

No 
Signal 

2 
7 

131 

-9.2 
1.0 

-8.0 
o 

6 65 7 o 1 -5 2.0 1.0 

1.0 
9.2 

o 
8.0 

V104 6AV6 
let Audio 
Amplifier 

5000 Mu. V. 
Signal 7 90 

No 
Signal 7 88 

V104 6AV6 
R-F Bias 
Clamp 

5000 Mu. V. 
Signal 5-6 -3.0 

2 o 1 -0.7 0.65 

2 o 1 -0.7 0.65 

At min. 
volume 

2 o 

No 
Signal 5-6 0.3 2 o 

V106 6AU6 
let Pix.I-F 
Amplifier 

5000 Mu. V. 
Signal 5 160 6 215 7 0.17 1 -6.6 1 4 4 

No 
Signal 5 85 6 115 7 0.98 1 o 6.5 33 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Pin 
No. Volts 

Pin 
No. 

Pin 
Volts No. Volta 

Pin 
No. Volts 

Plate Screen Notes on 
(ma.) (ma.) Measurements 

V107 6CB6 
2nd PiX. I-F 
Amplifier 

V108 6CB6 

5000 Mu. V. 
Signal 5 227 225 2 0.1 1 -6.6 1.5 .25 

No 
Signal 5 115 2 0.8 o 

3rd Pis. I-F 
Amplifier 

5000 Mu. V 
Signal 5 138 132 2 1.02 o 

10.9 3.3 

11.4 3.5 

No 
Signal 5 134 126 2 1 o 10.4 3.1 

V109 6CB6 
4th Piz. I-F 
Amplifier 

5000 Mu. V 
Signal 5 168 165 2 2.32 1 o 8.85 2.2 

No 
Signal 156 161 2 2.07 1 o 8.6 2.1 

V110 6CL6 
Video 
Amplifier 

5000 Mu. V. 
Signal 6 130 3-8 159 1 2-9 *-5.0 22.5 5.5 

*Depends 
on picture 

No 
Signal 6 130 3-8 80 1 0.7 2-9 

V111A 12AU7 

V11111 

AGC 
Rectifier 

12AU7 
Vert. Sync. 
Separator 

5000 Mu. V. 
Signal 1 3 142 

*Depends 
-2.0 15.0 40 on picture 

o AGC control 
set for 

No 
Signal 1 o 3 137 

normal 
operation 

5000 Mu. V. 
Signal 6 110 o 7 -42 .25 

No 
Signal 6 45 8 o 7 r_5 .25 

V112A 

V112B 

12AU7 

12AU7 

Hor. Sync. 
Separator 

5000 Mu. V. 
Signal 1 323 3 192 2 116 .5 

No 
Signal 1 320 3 132 2 112 .5 

*Depends 
on noise 

Sync. 
Amplifier 

5000 Mu. V. 
Signal 6 78 7 -3.5 6.2 

No 
Signal 6 78 o 7 -1.6 6.2 

V1 13A 
Vert. Sync. 

6SN7GT Amplifier 
5000 Mu. V. 

Signal 2 140 3 19.2 1 -.35 0.1 

No 
Signal 2 135 3 17.3 1 o <0.1 

V1 13B 6SN7GT 

V114 6AQ5 

Vert. Osc. 
& Discharge 

5000 Mu. V. 
Signal 203 o 4 -56 .2 

No 
Signal 5 

Vertical 
Output 

5000 Mu. V. 
Signal S 

6 o 4 -55 .2 

334 334 2 1 o 17.3 1.2 

No 
Signal 332 332 2 29 1 17.3 1.2 

V115 6SN7GT 
Horizontal 
Osc. Control 

5000 Mu. V. 
Signal 2 188 3 -9 1 -28 0.37 

No 
Signal 2 o 3 o 1 o o 

Horizontal 
Oscillator 

5000 Mu. V. 
Signal 5 184 6 72 2.5 

_J  
• Horizontal 
Output 

No 
Signal 182 4 -73 2.5 

Hor, hold 
at mid-range 

Hor, hold 
at mid-range 

V116 6CD6G 
5000 Mu. V 

Signal Cap 165 3 12.5 5 110 15.0 

No 
Signal Cap 165 3 12.5 5 110 15.0 

*High 
Voltage 
Pulse 
Present 

V117 
1B3GT 
/8016 

H. V. 
Rectifier 

V118 
V119 6W4GT 

V120 

Dampers 

5000 Mu. V. 
Signal Cap 287 17,500 

No 
Signal Cap 287 17,500 

5000 Mu. V. 
Signal 5 352 3 

*High 
Voltage 
Pulse 

Present 

57 

No 
Signal 5 348 

21AP4 Kinescope 

V121 
V122 5U4G Rectifiers 

5000 Mu. V 
Signal Cone 16,000 10 

3 

525 11 140 2 

57 

*High 
Voltage 
Pulse 

Present 

t'82 0.2 
At average 
Brightness 

No 
Signal Cone 16,400 10 520 11 132 2 *76 

*0 voltage on 
0.2 Phono. position 

5000 Mu. V. 
Signal 486 364 & 8 *145 

No 
Signal 466 360 268 360 *150 - 

*Per 
Tube 
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KCS8 1K CIRCUIT SCHEMATIC DIAGRAM 

TUNER UNIT KRK - 1213 
VHF E   

C111.1111111.5 , A 
g"  

-te - 

r 

C He:171El S IB 
5 AND 6 I 

C/10 C42 
2 

2, C37 C.1fj C39 
C36 IS 

VHF r  74  

Cm ANN eLS 
7-10 w 

Gel L_  
- 13 

cusrseLsi 
Il -IS 
D 

INCL. ' 

I ,ow 3 
GOD ro 

UHF , MOUSING C54   
CHANNELS. C.  05-3 
14_45 1 I 
INCL. I 

, «VIP L SS 

ftLee 1 

e---- 

 61, 

f•  cis s 
:7.! 0.3 

1•5, 
FS"; 

C53 

UHF , 1.58 L56 
CHANNELS, 1,  0.5-3  

,1 4- 68 
INCL. LI , 21 L59 

UHF , 
CHANNELS, A 
69 - 03 
ImcL 

L_ 

56 

c62 
0.5-3 

LI 1.2 

RIO 
100K 

3 

C2 
56 

11, 
1549 
10010 CS 

E .111' . E l 

L305 • P3o1 
I 

R102 * 

SR K r,...- „...-1 ANT. 

, •ur d  6301 I ' '' TISEORARM D. 

1 •e k 

150K 
L7 

1.302 

1.301 

C303 
2.7 L304 

C304 L303 
1.2 

VHF  

CROSS-
OVER 
NETWORK 

R 3 
6.2 
LIES 

R6 
100K 
CISC 
VOLT 

COSTS 

12.15 

C57 
0.5-3 

0.5-3 
CS6 I  C551 

CRI 

Cso 
0.5-3 

902..4 
MIXER 011 

22 

6130.74 
R- F AMPS 

I _1 
• , 

C16 C4 62 

43.504C 6801 120 
4- 40 

I- F TRAP 

1Z.;.-171-» -te 

ADJ 

.1 

R• 
270K 
Ano.  

• 

470K 
Re 

•-••••  
R7 

Il9:a.C20 
^ 11000 120 T moo 

RI7 
100 

V5 

6130.7A 
t- E AmPL 

...CIO 
36 

1.13 
11 Mu 

1.19 
CM 1000 

'1000 
1-+  

L12 

4 :i 1 J1 1 «[Die 
220 

s 

RIA 
1000 

C17 
1.01 

r - 
TI 

I-F GRID 
TRANS. 

2 

"14 1c49  
470 

014/162 1 
DOT 111 

RIO 
1100 

NJ 2, 
RIS 
47 

Cro 

• 

FINE 
TUNING 

1.13 
22 

1C3 
2210. 11000 C12 

1 

12 

6AF4 
0 C 

12 

Imes' 
TRANS. 

re - 11 

à   

1.9 

13 

o  

Vt01 1101 

6AU6 SOUND 1-F 
TRANS. 

15r 50050 4.5 1.1C. 

-1.20 

crif 0101 Ir 

CONY 
M 1.102-

15 - It 
CIO) 
47 

6AU 
2ND SOuNO 

AmPL. 

7102 V103 

RATIO DST GALS TRANs. 

VIO 
1106 

.6,5, 33K 

111 

"1.CROS 
R103 4 3 0105 I3 1. 

COR C1OS C106 

1 

•C'i " 1 47K K 1..01 

%21, RIO4 
1000 

•125V 41251. 

HT 4. G C 

RATIO 
4.531C. DETECTOR 

RIOT 
47 

Rooll 
2300 

RATIO DEr. 
BALANCE 

W101 

" 0 C110 
31K 10022 

C112 
.0015 

3 

EIMIS 

IsC 
CONTR 

V104 

6AV6 
151 AUDIO 
AmPL 

Cil• .13 
01 0.0 

4 

à 
R113 

U3G 

IlK 

• 20V. 

CIlS 

.0027 

5101 

1.o,& 

0104 

C Ill 
5.70 

.1105 

vi106 £8150 

rt TO PIN? 
OR RADIO 

5101 SHOWN IN POSITION No I 
(4AK COUNTER- CLOCKWISE) 
NoS. I - MIN HIGNS 

2- NORMAL 
3- MIN LOWS. 

VMS 

6AU6 
1ST. POI 
IF AINPL 

L _ __J 
RIS 

C24 
1000 

C23 1 e270V. 
0001. 

D 40115.0 

V4 

654 
VOLTAGE 
CONTROL 

02 T v3 vr W4 

• 3 C25 1 
LIS us r000.I.. 

1.26 1. 
T i000 1 

• 

N. NOTE 
votIN USING C11033.0vER NETWORK, CONNECT Low AND v...F 

ANTENNA TRANSMISSION LINES TO RESPECTIVE TERMINALS 
WHEN CROSSOVER NETWORK IS NOT USED DISCONNECT W301 

AND CONNECT 1.111F,V1F OR CONISINATIoN UHF. VHF ANTENNA 
TRANSMISSION LINE   TERMINAL BOARD 

TF0201, 

C129 RIN? 
0.22 8241 
; 41 • 4. 

0.22 1011 

eeel 

V. 
2 1 = 

I 1130 
i 4700 -,D-e-  11 8 , 

,,D, 1 - -- J 

AI 11 1C134 :32 ...,1 
IDO 11 II D . 

02 6 CI374 01378 

0129 ol-11-4 R 33.e 1,151564 

._,,_, 
4C11.30 ,±1 _ _LI ç_1'1 JC 

I__ 
-I, 41.2e I I 025 33K é 

e 4700 470.7 ., . 

33 ic Cj.114 $ 11,11e , 1000 c 
1 

C128  

 BIAS 

C136 - 4700 C1231-• 
47001 

T 107 
5110 PM. 

TRANS. 
4I.6 NE. 
8 c 

4225V. 

0107 
7 to5 1106 

1ST PlO IF 2.0. pot 6CB6 
PLATE TRANS. GRID TRANS. 2440. PIX 

diroi -1 IF »AFL 

VIO, 

4700; 

• 

5155 RISK 
16 35K 00 

0137 
5400 

VI06 

6C SG 
3RD. PIK 
0F AmPL. 

3 

11130 
68 

TI06 
4•111 FIX 
I-F TRANS 
413 NC. 

0139 
10K 

6141 C13511 
10 4700 

CUT= 
700 " 

16 140 
2200 

RI41 
56 

C140 

4700 

6C116609 
4T1I. P1X 
1-F /MARL 

1142 
180 

+225V. 

C 13E1 - 
£700 I 

IGO v. 

TIO9 
510 PIX. 1-F Li« 
TR 437 HC. EG 

- - c.ep) at.) 741.1 

fi 
C1411 

IC 1 
_J 

11145 C141 
0200 14700 

C14013 .1. 
4700 

- 01371 + 225v. 

aU 7 
AGE vElET SYNC D,D, OIlS 
RECT. SISAR, .033 221, 

ov. 

1925 R163 R166 C158,, 
tOK 27011 MOK .013.1 

10.22 10.22 

350V. 

.350 V. 0210   
751( 

1404.KOLD 
111 13 CONTR lere 

.^" 3 

C MGM 
10-160 
1101111 
LOC1116 
RANGE 

C157 
82 

HIGH 
680K 

+43 
121 17-3 
39,5 r RI71 12174 

-SY 2705 27K 

C144 
1500 

TI10 
SOWID 
TAKE.01F - 
TRANS. 

E - 1 
'4,1 Ruts 
ro 5900 

Dl- It 1 
4.564E 

1.104 
R 1411 CMG R146 SOo 
6800 .01 410-14 

CIAO." / 1c muMK ON 

0, .270V 

1R 143 
15 K 

RiSo 
3900 

40.7V. 

V 110 

6C1-6 
VIDEO 
AMPL 

4150V 

5 

y • 

C m13 
.0060 

L105 
4.5 MC 
TRAP 

0N.0 YEL 

000 

C150 
47 

500 .vOr 
GR11.1111 

e 

023 CIAO 
4700 

5 F 

112  

12AU7 
NOR.SyNC SYNC. 
55 PAR AmPL 

-1.621 1712V 

R178 '13TFT 

27K NIl 

C164 
270 

• S 

R170 
I 4.7 

ME6 

4157V. • 270V 

CIAO C211 

'047 EMI C.65 
cK1 330 

/ 

270 CIS? 

12172 .0081 
470K  

5: • 

C.158 T 7 R ,64) 1; ROG 
>6600 

2004GEK 4350V. 

 RIGS CONTR 

3.9 MG 3 
0179 
220K 

v1154 

65147-6T 

57.) :g1 4 3( VERT  R7eIZ 

• 

28v. 

R204 
ISO K 

330 
.047 

R206 1206 CI89 
82063 1.6K .022 

0207 
OK 

V115 

65147-GT 

9V 
C 91 
0.47 

R2I I 1214 
3900 82 K 

HONIZ 54,15,1 
05E. 11CoNT5. 

r;OIK3 

C192 ' 
71  6 270 

R21S 

7114 
1/0111 OSE. 
TRANS. 

1 
I CI94 0216 

DI .001 47 

1 e c.ross., 
oH162r7e1 ProR-IvIo: 11 .cems 

39K 

V116 

6C 06-G 
woRli SWEEP 
OUTPUT 

4186 
I reo 

330 
C166 
0047 R239 

C167 W 7510 
120 CI72 

I t" 4236 
R163 tOolc 
1600 

ci.5 4157V. 4137V. 

82 

455V-

1 181 

L*8 ; 220 
4.7 MO-11 
VIO-VIL 

R 19 
390K 

R215 
K 

• 4.165v• 

E197 
T.047 

R220 C195 
330/4 0.47 

0221 

J. 1130 
- 39 

TII5 
11-3 TRANS 

91134 CI68 C169 
70K;100 1100 

T111 
VERT 
OSE 

761115 
131 

65N„ 7- GT 
vIRT 050 

1.171 CoSC« CITE 
.0047 0.22 

›, • 206V, • 

P Ii CE:713e. • SW 

OV. 
TEL 

RING 
1.2 
MEG 

• eR169 0,6 
-‘470K 3.3 

MEG 3 

VII4 

GAGS 
VERT SW EP 
ouTFuT 

45321 

=. 

"" 0022 

R191/, : l 

7112 
VERTICAL 
OUTPUT 
TRANS 

041   -141. 

g IC 179 
e 1.022 

CITO 1.1ER 
.0221 _  

• 
C1208 
35 mr 

65 OR; LTKT I s R5 is; Cite 1157 

CoNTR 

C2H.RO5NeTRETeol i" MF 
R190 3 reTTRY. F- etv"---.200 

10K 

zi 1225 
1.5 

1105 
WIDTH 
LINK 

1.198 
35 

V 

155-GT 
/1.V RECT. 

• 16 400v 

E190 
560 

+35oV. 

CI51 
47 

RISA 
6130 

C 52 
15 

I« IDS R156 
6750 5600 

RISS 
IS K 

3 PICTURE 
CONTR. 

0 

'w:ef:17i:'r-m121 VOL II :5°E78-L ClOS 8645 SEO02 

22K 150K ORN 2 

- 1000 • 132V   

RISO   

S 

Ve47 257104 1'Z e e 
MeTAL 

422ST • 157V. 

o 
.1 •0 v116 

6W4-6T 

R222 
27K 

DAMPER 

43400 

L110 

0.12N-GEN 

• L1011 

E t.1,01,11 tt tt 
37 

C2oi 
SOO 

IC 200   ,s. 

346y 

1112 
Ws 

7 Ms 

+110V A  

F101 
0.25 NAP 

1111 
110112 LIN 
COSTO 5 

The schematic is shown in the latest All capacitance values leu than 1 in 

condition at the time of printing. MF and above 1 in MMF unless otherwise 
All resistance values in ohms. IC .= 1000. noted. 

COOS 
.068 I_c.ÎID lege 

COOS 

IDEFL YOKE 
P102•61 

PIN VIEW 

«nor C 183 
3300 0 .1 
'AS  

1 -C1132 0202 1022 150K 

C208-
0.22; 

K IMP SC -\ 

WOO 

21.111.34 

R1144 
200K 

2811/ITNISS coNTE. 

rI21A173t".L.-3- 

4223v.1001317 
4 31,0v 45701 4r251/ 410V 

J F 
TERM VIEW 

61N4"9 -6T 
04.1PER 

C199-
180 

C204 
0.1 

1068 

CHANNEL   
INDICATOR 
LAMP V BIEN 

Y 
Et. 47301-o 

à 

-- , 

4137V 4125v 

R228.4 
600 

crelso_e 

Fs2613 0220E 02280 11228E 8232 
Soo 2000 iloo 10 4( 16.2K 

EMI CIA9LRA CYZOC 

l - C. - to 1,4F 
omF- - 2SMF 10:11F. 

O  • 

L117 
FILTER 
C110KE 

C149A-•70MF. 

LIMA- 3S mF 

5U 4 - 
RECTIFIERS 

V-

1.1 
2.4 lO 

e 

6.1v 2 
- 04 

2 1113 j 

115y 
Slo3 40 ••• 

SUPPLY 

 (3-

Direction of arrows at controls indicates All voltages measured with " Volt - Figure 14-
clockwise rotation. Ohmyst" and with no signal input. Volt- Circuit 

ages should hold within -±-20% with 117 Schematic 
v. a-c supply. Diagram, 

KCS81K 

3
9
V
d
 A
l
 
V
D
R
I
,
W
V
 
d
O
 
N
O
I
I
V
I
J
O
d
Z
I
O
D
 
01
43
VI
I 

©John Y. Rider CHASSIS KCS81K 
CD 



MODELS 21-D-395 Ch. KCS81H 21-D-395U Ch. KCS81K 

REPLACEMENT PARTS 

STOCK 
, No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

STOCK 
No. DESCRIPTION 

RF UNIT ASSEMBLIES—KRK29 77252' 1000 mmf., , 100%, —0%, 500 volts DC (C14. C20, C22, 
C27) 

73595 
73803 

.0022 mfd., 600 volts (C110) 

.0022 mfd., 1000 -volts (C177) 503310 10,000 ohms, + 10%, 1,2 watt (R139, R164. R200, 

76539 

78235 
78233 
77853 

Board—Antenna matching transformer terminal 
board less coils and capacitors 

Board—.Terminal board, 5 contact and ground 
Bracket—Side bracket for mounting coil and stators 
Capacitor—Ceramic, variable, for fine tuning capac- 
itor—plunger type (C27) 

73960 

77667 

77210 

10.000 mmf., • 100%, —0%. SOO volts DC (C17) 
Capacitor—Fixed, ceramic, insulated:— (C12, C13) 
comprising: 1 section of 2 mmf.. and 

1 section of 22 mmf. 
Capacitor—Fixed, ceramic, non- insulated. Temp. 
Coaf. — 0 

2 mmf., t 0.25 mmf., 500 volts DC (C15) 

73599 
73920 
73789 
73808 
73561 
73562 
73798 

.0027 mfd., 600 volts ( CI16, C156) 

.0047 mfd., 600 volts (C158. C166) 

.0068 mfd., 400 volts (C213) 

.0082 mfd. 1000 volts (C148. C162) 

.01 mfd. 4.00 volts (C114, C170, C202) 

.022 ma., 400 volts (C178, C179, C189) 

.022 mfd., 600 volts (C182) 

513310 
503312 

503315 
523315 
503318 
503322 

R2I3, R229) 
10,000 ohms, + 10%, 1 watt (R157) 
12,000 ohms, + 10%, 4 watt ( R115) 

15,000 ohm s, + 10% , q  watt (R239) 
15,000 ohms, + 10% , 2 watts (R143) 
18,000 ohms, f 10%, 1,2 watt (R144) 
22,000 ohms, + 10%. i ,2 watt (R175) 

77616 

77151 
77913 
76532 

77084 

77865 

Capacitor—Adjustable, mica:— 
4-40 mmf. (C33) 

Capacitor—Adjustable, steatite:— 
0.8-3.0 mmf. (C11, C21. C25) 
0.8-3.0 mmf. (C22) 
1-4 mmf. (C7) 

Capacitor—Ceramic:— 
feed thru, 1000 rrimf. (CS, C15, C17, C18, C19) 

Capacitor—Fixed, ceramic, non- insulated, Temp. 
coef. - 0 

10 mmf., 3_1 mmf., 500 volts ( C26. C37) 
Capacitor—Fixed, ceramic, High "K" disc:— 

77688 
74182 

71924 

77691 
77689 
77690 
71500 
78047 

5 mmf., +0.5 mmf., 500 volts DC (C34, C36, C38, C41) 
6 mmf.. t 0.5 mmf., 500 volts DC (C5) 
Capacitor—Fixed. ceramic. non- insulated, Temp. 
cod. —750 

56 mm)., 110%, 500 volts DC (CIO) 
Capacitor—Fixed, headed- lead type:— 

.33 mrrif., 110%, SOO volts DC (C33, C35) 

.82 mmf., ± 10%, 500 volts DC (C37) 
1.0 mmf., + 10%, SOO volts DC (C40) 
1.5 mmf., ±- 10.7, 500 volts DC (C39) 
2 mmf., ± 10%,°500 volts DC (C42) 

' 

73552 
73790 
73553 
73592 
73815 
73551 
73557 
73794 

74957 
73787 

.033 mfd., 400 volts (C163) 

.039 mfd., 400 volts (C113) 

.047 ma., 400 volts (C160, C188, C190) 

.047 mfd., 600 volts (C197) 

.068 mfd., 1000 volts (C203, C205) 
0.1 mfd., 400 volts (C183, C214) 
0.1 mfd., 600 volts (C173. C204) 
0.22 mfd., 400 volts (C129, C153. C155, c157. C208, 

C210) 
0.22 mfd., 600 volts ( C176) 
0.47 mfd., 200 volts (C191. C196) 

522322 

503327 
523327 
503333 

503339 

603347 
502356 
503356 
513356 
503368 
512368 

22,000 ohms, I 10%. 2 watts ( R223) 
27.000 ohms, -t 10%, ''2 watt ( R174. 11178) 
27,000 ohms, ± 10%. 2 watts ( 11222) 
33,000 ohms, -+ 10%, 2 watt ( R106, R129, R132, R135, 

R235) 
39.000 ohms, t 10%, 12 watt ( R110.12173. R212, R215) 

47,000 ohms, t 10%, ' 2 watt ( 11102) 
56,000 ohms, + 5./. ' 2 watt ( 12141) 
56,000 ohms, + 10k, 1 %2 watt ( R209) 
56,000 ohms, 3 10%, 1 watt ( R105) 
68.000 ohms, 3 10%. ' 2 watt ( R208) 
68.000 ohms, + 5%, 1 watt ( RI93) 

77293 
77252 
73960 

75437 
78276 

470 mmf. -. 100%, —0%, 500 volts ( C29, C34, C35) 
1000 grind, t 100'7', —0.7 , 500 volts ( C8, C9, C14) 
10,000 mmf., + 101S%, —Ik, SOO volts ( C28) 

Capacitor—Fixed, ceramic, insulated, High - IS - 
100 mmf., +20%, 500 volts ( C36) 
150 mmf., 3_10%, 500 volts ( C12) 

77628 

77634 77629 
77632 
77631 
78224 

Coil—IF trap ( L7) 
Coil—IF neutralizing coil ( L12) 
Cod—Oscillator cathode coil (1.9) 
Cod—Osc illator coil ( L15) r heater 
Coil—Oscillator heater coil ( LI4) 
Cod—Oscillator plate coil ( LI I) 

77727 
73920 
73594 
77676 

Capacitor—Fixed, tubular, moulded paper, oil impreg-
nated:— 

.0013 mfd., 600 volts (C195) 

.0047 mfd., 600 volts (C171) 

.01 ma., 600 volts (C184, C185, CI93) 
Choke—Filter choke (L117) 

513368 
8064 

513368 
503410 
513510 
503415 

68,000 ohms, t 10%, 1 watt ( R216) 
82,000 ohms, +5%, 12 watt ( R167) 
82,000 ohms. 3 10%, 1 watt ( R214) 
100,000 ohms, t 10%, 12 watt ( R166, R203, R238) 

150.000 ohms, t 10%. ' 2 watt ( R159, RI95, R202, R204) 100,000 ohms, t 10%, 1 watt ( 12240) 

75199 

93056 
54207 
70935 
76739 

78247 

78603 

270 mmf.. + 20%, 500 volts (C6, C10, C13) 
Capacitor—Fixed, ceramic, non- insulated. Temp. 

coef . - 0 
5 mmf., +0.5 mmf.. 500 volts ( C2) 
18 mmf., + 10",≥, 500 volts (Cl) 
27 mrrif., ± 10%, SOO volts ( C3) 
33 mmf., ± 10%, 500 volts (C4) 

Capacitor—Fixed, ceramic, non- insulated, Temp. 
coef. = —750 

10 mmf., tt 10%, 500 volts ( C24) 
Capacitor—Fixed, ceramic, Temp. coef. - N1400 

82 mmf., + 10%, 500 volts (C20) 
Capacitor headed 

77627 
77695 
77489 

503047 

503110 
503112 
503210 
503310 
503322 
503410 
503412 

Cod—Peaking coil ( L6. R11) 
Coil— RF plate coil ( L8) _ .. 
Rectifier—Germanium r ectifier IN82 (CR1) 
Resistor—Fixed, composition:— 

47 ohms, ± 10%, 12 watt ( 1116) 

100 ohms, + 10%. 4 watt (R10, R17) 
120 ohms, + 10%. 4 watt (R2, R9) 
1000 ohms, + 10%, 4 watt (R14) 
10.000 ohms, + 10%. 4 watt ( R12) 
22,000 ohms, + 10%. 4 watt ( R1) 
100,000 ohms, + 10%, "4 watt ( R18, 1119) 
120,000 ohms, + 10%, 14 (R5) 

76143 
73477 
76672 

76483 

76646 
76647 
75252 
76640 
78598 
76484 

Clip— Mounting clip for stand-off capacitor 
Coil—Choke coil ( L101) 
Coil—Filament winding only for hi- voltage trans- 

former (Part of T115) 
Coil—Horizontal linearity coil complete with adjust- 

able core ( L111) 
Coil—Peaking coil ( 72 muh) (1.103, R149) 
Cod—Peaking coil ( 180 muh) (L107. R158) 
Coil—Peaking coil ( SOO muh) (LI04, L106) 

Coil— RF choke co il (1.5 muh) (LI10. L112) 
Coil— RF choke coil (6.8 muh) (L108) 
Coil—Width coil complete with adjustable core (1.109)  

503418 
502422 
503422 

502427 503427 

503433 
503439 
503447 

503468 
503482 503510 

180,000 ohms. u 10%, ' 2 watt ( R207) 
220,000 ohms. t 5%, ' 2 watt ( R179) 
220,000 ohms, i 10%, 2 watt ( R233) 
270,000 ohms, t 5%, ' .. watt ( R163, R165) 
270,000 ohms, i 10%, 12 watt ( RI71, R226) 

330,000 ohms, t 10%, ' 2 watt ( 11205. 11220) 
390,000 ohms, t 10%, ' 2 watt ( R219) 
470,000 ohms, -t 10%. '2 watt ( R148, R160, 11172, 

R184. 11185. RI89) 

680,000 ohms, -1-10%. ' 2 watt (R169) 
820,000 ohms, t 10%, ' 2 watt ( R206) 
1 megohm. + 10%, 1 watt ( R181, R188, R217) 

1 (R186) 10%, 
71504 
71502 

—Fixed, -lead:— 
0.68 mmf., +20%, 500 volts (C23) 
2.2 mmf., +20%, SOO volts (C31. C39) 

503427 
503447 

watt 
270,000 ohms, + 10%, 4 watt (R4) 
470,000 ohms, + 10%, 4 watt (R8) 

35787 
76457 

Uonnector— Audio connector 0105) 
Connector— Second anode lead connector 

503512 
503533 
512536 

1.2 megohm 1 2 watt 
3.3 megohm, " 10%. 2 watt (R196) - ' 
3.6 megohm. 1-5.', 1 watt ( R162) 

71503 3.3 minf., ± 20%. 500 volts (C38 503582 8.2 mecjohrri, + 10%, V2 watt (R3, R7) 75474 Connector— Single contact male connector for speaker 50 3539 3.9 megohm, 3 10, 4 watt ( R168) % 

78397 
77854 
73591 
/3874 
73460 
73458 
78401 
77915 
77919 

Capacitor—Mica trimmer:— 
80-150 mmf. (C16) 

Clip—Fine tuning clip for fine tuning core 
Cod—Antenna matching coil ( Part of T1) 
Coil—Channel .6 mixer coil ( L48) 
Coil—Channel -6 r.f. plate coil ( L32) 
Cod—Channel .6 r.f. grid coil ( L14) 
Cod—Channel -6 antenna coil ( L61) 
Coil—Channel . 13 oscillator coil ( 1.49) 
Coil--Channel . 13 mixer coil ( L36) 

77609 

77610 

77626 
77585 

Transformer—Mixer I.F. transformer complete with 
adjustable cores (T1) 

Transformer—Primary I.F. link transformer complete 
with adjustable cores (T2, R15) 

Trap—IF. trap ( LI, CI, L2, C2) 
Washer—" C " washer for drive and indicator shafts 

(3 req'd) or for link spring 

CHASSIS ASSEMBLIES 

74594 
77475 

50367 

77654 
77814 

77640 

cable 
Connector-2 contact male connector for power cord 
Connector-4 contact female connector for radio power 
input cable (J104) 

Connector-6 contact female connector for yoke leads 
(.1102) 

Control—AGC control (R180) 
Control—Brightness control, volume control and 
power switch (R114A, R11413, S102) 

Control—Height control (R190) 

503547 
503610 

77198 

77197 

76435 

76433 

' 4.7 megohm, 3 10%. 2 watt ( 11170) 
10 megohm. + 10%. 4 watt ( R113) 

Transformer—lst. pix I.F. grid transformer complete 
with adjustable cores ( T104, C125, R125) 

Transformer—lst. pix I.F. plate transformer complete 

with adj ustable cores (T105, C131. C132, R130) 
Transformer-2nd. pis I.F. grid transformer complete 
with adjustable cores (T106. C134) 

Transformer-3rd. or 4th. pia I.F. transformer (T107, 

77921 
77206 
76763 
78271 

78583 
76562 

Coil—Channel . 13 ri. plate coil ( L20) 
Coil—Filament choke coil ( L33) 
Cod—Heater choke coil (L34. 1.35) 
con—I.F. input coil complete with adjustable 

core (L9) 
Coil—Mixer I.F. coil ( L43) 
Coil— RF amplifier coupling coil ( L7) 

76490 

12118 

76488 

KCS 81H—VHF CHASSIS 
KCS 8IK—UHF CHASSIS 

Bracket—Mounting bracket ,D111 pieta with insulator 
for picture control 

Cap—Tube connector cap 
Capacitor—Ceramic:— 

500 mmf., 30,000 volts (C201) 

77639 
76445 
77199 
77652 
77653 
77647 
77136 

Control—Horizontal hold control (R2I0) 
Control—Picture control ( R155) 
Control—Ratio detector balance control (R108) 
Control—Vertical hold control ( R187) 
Control—Vertical linearity control (R197) 
Coupling—Coupling ( nylon) for picture control 
Cover—Back cover for hi- voltage compartment 

76436 

76501 
76440 

77649 

T108) 
Transformer-5th. pix I.F. transformer (T109, C142, 

C143. CR101. 1.102, R146) 
Transformer—Hi- voltage transformer (Part of TI15) 
Transformer—Horizontal oscillator transformer corn-

plete with adjustable cores ( T114) 
Transformer—Power transformer 117 volts, 60 cycle 

78584 Coil— RF plate I.F. cod (L27) 75166 stand-off, 1500 mmf. (C144) 76985 Cover—Side cover for hi- voltage compartment (T113) 
complete 

76537 
76538 
503033 
503112 
503147 
503210 
503233 
503268 
523312 
523315 
503410 

Coil—Shunt coil complete with adjustable core (1.3) 
Cod—Shunt coil complete with adjustable core ( 1.2) 

33 ohms, + 10%. 12 watt ( R19) 
120 ohms, + 10%, 2 watt ( R2) 
470 ohms, + 10%, ,,, watt ( R14) 
1000 ohms, ± 10%, ' 2 watt ( R6, 1120) 
3300 ohms, + 10%, .. 2 watt ( R9) 
6800 ohms, + 10%, 1," watt ( RI) 
12,000 ohms, ± 10%, 22 watts ( 1113) 
15.000 ohms, ± 10%, 2 watts ( R7) 
100,000 ohms, + 10%. 3./2 watt ( 113. RIO, R11, R12) 

76577 
76574 
76576 
76575 

73473 

76470 

73960 

Capacitor—Fixed, ceramic :— 
33 mmf., 6000 volts ( C198) 
39 mmf., 3500 volts ( C180) 
150 mmf., 2000 volts ( C200) 
180 mmf. 3500 volts ( C199) 

Capacitor—Fixed, ceramic. High - 1('' disc:— 
4700 mmf.. . 100%, —0%, 500 volts DC (CI26, C128. 

CI30, C136, CI38, C141) 
dual 4700 mmf., - 100%, —0.., 500 volts DC (C133A. 
C133B, C137A, C137B, C139A' CI39B, C140A, C140B) 

10.000 mmf., t 100%, —0.', 500, D volts C ( C145, A146) 

73600 
76459 
76480 
76600 

76649 
76675 

76468 
74015 
77812 

Fuse-0.25 amp., 250 volts ( F101) 

Grommet— Rubber grommet for 2nd. anode lead exit 
Lead—Anode lead complete with eyelet 
Plate—Hi-voltage plate ( bakelite) complete less trans- 

forme r, socket and lead 
Radiator—Heat dissipating radiator for V116 
Rectifier—Picture detector crystal rectifier (CR101) 
Resistor—Wire wound:— 

1.5 ohms, 4 watt (R225) 
100 ohms, 2 watts ( R221) 

comprising:-1 section of 600 ohms. 16 watts, I section 

76439 

76437 

76438 

77650 
76494 
76482 
77585 

Trwanit ardmiuers—taRblaeticooredset(eTc1t0o2r. ctriaon6 efcoirom7e)r 

Transformer—Sound take-off transformer complete 
with adjustable cores (T110, C147) 

Transformer—Sound I.F. transformer complete with 
adjustable cores (T101. C102, C103) 

Transformer—Vertical oscillator transformer (T111) 

Transformer—Vertical output transformer (T112) 
Trap- 4.5 MC trap (1.105. C150) 
Washer—"C" washer for picture control extension 

shaft (2 req'd) 

503510 
78396 

78399 
76540 
78466 
76542 
76541 
75190 

77580 
77579 

1 rnegohm, ± 10%, 4 watt (114, R5) 
Transformer—Antenna n-taiching. tranitormer corn- 

plate (T1) 
Transformer—Convertor transformer (T2, R8) 
Trap—FM trap complete with adjustable core (1,5) 
Trap—IF trap 
Trap—IF trap ( 41.25 MC) complete with core (LI) 
Trap—IF trap ( 45.75 MC) complete w ith core (L4) 
Washer—Insulating washer ( neoprene) for capac itor 

RF UNIT ASSEMBLIES—KRK12B 

Ball—Steel ball (. 125" dia.) ( 12 req'd) 
Ball—Steel ball (. 187 " dia.) 

75877 

39044 
39042 
71924 
39396 
71614 

76474 
75248 
39638 
76579 

dual 10,000 mmf., • 100%,-0%, 500 volts DC (C101A. 
C101B, C105A, C105B) 

Capacitor—Fixed. ceramic, non- insulated, Temp. coef. 
- —750 
15 mmf., ± 10%, 500 volts DC (CI52) 
47 rnmf., ± 10%, 500 volts DC (C151) 
56 mmf. , + 10.7 , 500 volts DC (C104) 
100 mmf., t-10% , 500 volts DC (CI68. C169, C172) 
120 mmf., + 10%, 500 volts DC (C167) 

Capacitor—Fixed, mica,— 
82 mmf., 1000 volts DC (C165, C187) 
220 mmf., 1000 volts ( C181) 
270 mmf., 500 volts DC (C161) 
270 mmf., 1000 volts DC (C164, C192) 

76642 
77815 

503010 
503033 
503047 
502056 
34763 
502082 
502110 
503118 

of 500 ohms. 6 watts, 1 section of 2000 ohme, 5 watt., 
I section of 1200 ohms, 1 watt and 1 section of 10,000 
ohms. 5 watts (R228A, R228B. R228C, R228D, R228E) 
6750 ohms, 10 watts ( 11153) 
16,200 ohms, 10 watts ( R232) 

Resistor—Fixed, composition:— 
10 ohms. + 10%, U2 watt ( 11241) 
33 ohms, + 10%, 4 watt (R152) 
47 ohms, ± 10%, 1/4 watt ( R107, R218) 
56 ohms, 5%,,, 1/, watt ( 11134) 
68 ohms. + 5%,. 4 watt (R138) 
82 ohms, +5%, 'j watt (R101) 
100 ohms, ±- 5', , ¡ watt (R128) 
180 ohms, 3-10%. 4 watt (R142) 

77308 

73473 

76348 
75614 
78611 

CHASSIS ASSEMBLIES—RC 1111A 

Capacitor—Variable tuning capacitor (CIA. C1B. C1C, 
CID, CIE, CIF)) 

Capacitor—Fixed, ceramic, high K disc:—  
4700 mmf., ( 100./,-0%, 500 volts DC (C2, C4, C7, 

'. C9, CII, C18, C20 C23, C24, C27, C32, C34. C35, C40) 
Capacitor—Fixed. ceramic, insulated , high K disc:— 

47 mmf., ± 10%, 500 volts DC (C10) 

150 mmf. , +20% , 500 volts DC (C13, C28, C3I) 
220 mmf., ±20%, 500 volts DC (C3) 

Capacitor— Fixed. ceramic, non- insulated, temp. coer. 
= —470. 1-15% 

78601 Bracket—Bracket and spring contact assembly for 39640 330 mmf. , SOU volts DC (C1S9) 503122 220 ohms. t_10%. ' 2 watt (R151) 
'2 

77352 6.8 mmf., +5%, 500 volts DC (C16) 

77575 

78599 

77589 
77619 
76845 
77591 

77616 

77084 
77615 

77621 

rotor detent ground for units stamped KRKI2B1-M1 
Bracket—Drive mechanism mounting bracket for un it 
stamped KRK12B1 

Bracket—Drive mechanism moun ting bracket for 
units stamped KRKI2B1-M1 

Bracket—Lamp bracket 
Bracket—VHF input connector and bracket 
Bracket—Vertical bracket for oscillator tube shield 
Cam—Fine tuning cam 
Capacitor—Adjustable, mica:— 

4-40 mmf. (C16) 
Capacitor—Ceramic:— 

feed-thru, 1000 mmf. (C21, C23, C25) 
stand-off. 1000 mrnf. (C3, C19, C24, C26' 

Capacitor—Fixed, ceramic, crystal hold er, temp. coef. 
—750 

22 mrnf., i 10% (C11) 
Capacitor—Fixed, ceramic, High " K" disc: 

39644 

71496 
75217 

7452 1 
28417 
75510 

77474 

77657 

470 mmf., SOO volts DC (C108, C109) 
Capacitor— Mica trimmer:— 

5-70 mmf. (C121) 
dual 10-160 mrnf. (C186A, CI86B) 

Capacitor— Electrolytic:— 
5 mfd., 50 volts ( C111) 
5 mfd., 450 volts ( C175) 
comprising:-2 sections of 35 mfd., 450 volts, 1 sec- 

tion of 10 mfd., 450 volts, and 1 section of 5 mfd., 
450 volts (C120A. CI20B, C120C, C1200) 

comprising:-1 section of 35 mfd., 450 volts, 1 section 
of 25 mfd., 450 volts. and I section of 100 mfd., 50 
volts (C118A, C11813. C118C) 

comprising:-1 section of 70 mfd., 450 volts, 2sections 
of 10 mfd., 450 volts, and 1 section of 5 mfd., 450 

volts (CI 49A, C149B, C149C, C149D) 
Capacitor— Fixed, tubular, paper, oil impregnated:—  

503156 

503168 
503210 

502218 503222 

502233 
502239 
503239 
503247 
502256 
513256 
14659 

503268 
513268 
503282 

513282 

560 ohms, + 10%, watt (RI98) 
680 ohms. t 10%, ' 2 watt (R154) 
1000 ohms. + 10%, 12 watt (R102. R104, 11109. 12120, 

R126. R131. R133.12136, 12161) 
1800 ohms, ± 5%, 4 watt (R183) 
2200 ohms, t 10%. . 2 watt (11140) 
3300 ohms, t 10%, '2 watt ( R201) 
3900 ohms, + 5%. ' 2 watt (R150) 
3900 ohms, + 10%. 4 watt ( R211) 
4700 ohms, t 10%. ' 2 watt (R230) 
5600 ohms, ± 5%. ' 2 watt ( R137) 
5600 ohms, t 10%. 1 watt ( R156) 
6800 ohms, 15%, ' 2 watt ( R111, 12112, 11191) 

6800 ohms, + 10%. .2 watt (R176) 
6800 ohms, + 10% , 1 watt (R147) 
8200 ohms, t-10%. ' 2 watt (R145) 

8200 ohms, t 10%, 1 watt (R182) 

75613 
39044 
75612 
39396 

39640 
39644 

73747 

77468 
73795 
73920 
72490 
73561 
73797 

Capacitor—Fixed, ceramic. non- insulated, temp. coef. 
= — 750 
m. 3_1.0 mmf., 500 volts DC (C12, C4 I) 5 mf. 

15 mrrif, ± 10%, 500 volt. DC (C14) . 
68 mmf.. t 10%, 500 volts DC (C15. Cl?) 
100 inmf, ± 10%. 500 volts DC (C5) . 

Capacitor—Fixed, mica:— 
330 mmf., 500 volts (C36, C37) 
470 mmf. k 300 volts (C6) 

Capacitor-- lectrolytic:— 
2 mfd., 50 volts (C39) 

, , r: Capacitor—Fixed tubular pape — 
.0018 mfd., 600 volts (C8) 
.0033 mfd., 400 volts (C25) 
.0047 mfd.. 600 volts (C30) 
.005 mfd., 200 volts (C33. C38) 
.01 mfd. .015 ma 400 volts (C29) 

., 600 volts (C22) 

77625 220 mmf., • 100%, —0%, 500 volts DC (C18) 75643 .001 mfd. , 1000 volts (C194) 77469 .018 mfd., 200 volts (C21) 
77293 470 mmf., , 100%, —0%. 500 volts DC (C43) 73851 .0018 mfd., 1600 volts (C112) 73562 .022 mfd., 400 volts (C26) 

77624 680 mmf., • 100%, —0%, 500 volts DC (C4) 73558 .047 mfd., 200 volts (C19) 
73935 Clip—.Mounting clip for I.F. transformers 75558 and 

76328 
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REPLACEMENT PARTS (Continued) 

STOCK 
No. DESCRIPTION 

77313 
71942 
75569 

77315 
77305 

77314 
33514 

35787 

74879 

75062 

75562 
75561 
75537 

503039 
503068 
503110 
503112 
503139 
503168 
503210 
502212 
502233 
503282 
503315 
503318 
503322 
503327 
503339 
503356 
503412 
503415 
503422 
503427 
503447 
503510 
503515 
503522 
503610 
504622 
75540 
73584 
75192 
77310 
31364 
74179 

77306 

73117 
77312 
76332 
75563 

Coil-Antenna coil-F.M. (LI) 
Coil-Filament choke coil (1.9, L10) 
Coil--Oscillator coil-AM-complete with adjustable 

core (1.3, 1.4, LS) 
Coil-Oscillator coil-FM (1.8) 
Coil- RF coil-AM-complete with adjustable core 

(1.6, 1.7) 
Coil- RF coil-FM (1.2) 
Connector-Dual single contact female connector for 
phono or TV audio (J3, J4) 

Connector-Single contact female connector for audio 
cable (J2) 

Connector-2 contact female connector for antenna 
leads 

Connector-9 contact male connector for power input 
(JP 

Control-Tone control- HF (R29) 
Control-Tone control-LF (R16) 
Control-Volume control and power switch (R19, S2) 

Resistor-Fixed, composition:-
39 ohms, ±10%, 12 watt (R3) 
68 ohms, + 10%, g watt (R21) 
100 ohms, ± 10%, watt (R14, R34) 
120 ohms, ± 10%, g watt (R30) 
390 ohms, ± 10%, g watt (R12) 
680 ohms, + 10%, watt (R6. R25, R32) 
1000 ohms, ± 10%, g watt (R2) 
1200 ohms, ±5%, 4 watt (R36) 
3300 ohms, ±5%, 4 watt (R35) 
8200 ohms, ± I0%, g watt (R5) 
15,000 ohms, ± 10%, g watt (R33) 
18,000 ohms, ± 10%, g watt (R13, R17) 
22.000 ohms, ± 10%, g watt (R22, R31) 
27,000 ohms, ± 10%, g watt (R9, R18) 
39,000 ohms, ± 101%, g watt (R37) 
56,000 ohms, 3,10%, 1/2 watt (R26) 
120,000 ohms, ± 10%, g watt (R11. RIS) 
150.000 ohms, ± 10%, 1e. watt ( R4. R24) 
220,000 ohms, ±10%, 12 watt (R23) 
270,000 ohms, ± 10%, 12 watt ( R28) 
470.000 ohms, ±10%, 1,2 watt ( R38) 
I megohm, +10%, 2 watt (R39) 
1.5 megohm, ± 10%, g watt (R10) 
2.2 megohm. ±10%, e watt (RI, R7, R8) 
10 megohm, ±10%, 4 watt (R20) 
22 megohm. ±20%. 1,2 watt (R27) 

Shaft-Tuning knob shaft 
Shield-Tube shield for VI. V6 
Shield-Tube shield for V2 
Slide-Slide mechanism (2 reg'd) 
Socket-Dial lamp socket 
Socket-Tube socket, 7 contact, miniature, for VI, V3, 

V4, V5 
Socket-Tube socket, 7 pin. moulded saddle- mounted 

for V2 
Socket-Tube socket, 7 contact, miniature wafer for V6 
Spring-Actuating spring for bottom cover latch 
Spring-Drive cord spring 
Spring-Retaining spring for function switch exten-

sion shaft 

TO ANT TERMINALS 

STOCK 
No. DESCRIPTION 

76422 
77304 

77476 
75558 

75559 

76328 

75560 

73743 

33726 

74296 

72447 

77324 

73789 
73562 

75643 
30868 

77478 

75064 

72776 

73637 

503110 
522127 
502233 
503368 
503382 
503447 
77479 
31364 
73117 
31251 
77323 
75566 

75682 
76093 

Spring-Retaining spring for slide mechanism stop pin 
Support-Polystyrene support for FM oscillator coil 
complete with mounting bracket 

Switch-Function switch (Si, S3, S4) 
Transformer-lst I.F. transformer-AM-complete 
with adjustable cores (T2) 

Transformer-Ist I.F. transformer-FM-complete 
with adjustable cores (T1) 

Transformer-2nd I.F. transformer-AM- complete 
with adjustable cores (T4) 

Transformer-2nd I.F. transformer-FM-complete 
with adjustable cores (T3) 

Transformer-Ratio detector transformer complete 
with adjustable core (TS) 

Washer-"C" washer for tuning knob shaft or drive 
cord pulley 

POWER AMPLIFIER ASSEMBLIES 
RS 141E 

Cable-Shielded audio cable complete with pin plug-
part of interconnecting cable 

Cable-Shielded audio cable complete with two ( 2) pin 
plugs-part of interconnecting cable 

Capacitor-Electrolytic comprising 1 section of 30 mfd., 
450 volts; 1 section of 30 mfd., 350 volts: and 1 section 
of 40 mid., 25 volts (CIA, C1B, C1C) 

Capacitor-Tubular, paper:-
.0068 mfd., 400 volte (C5) 
.022 mfd.. 400 volts ( C2) 

Capacitor-Tubular, paper, oil impregnated:-
.001 mfd., 1000 volts (C3, C4) 

Connector-2 contact female connector for phono 
power-part of interconnecting cable (P3) 

Connector-4 contact male connector for radio power 
input-part of interconnecting cable (P4) 

Connector-9 contact female connector for intercon-
necting cable (P1) 

Pin--Contact pin for speaker lead (2 reg'd) 
Resistor-Wire wound:-

2200 ohms. 5 watts ( R1) 
Resistor-Fixed, composition:-

100 ohms, t 10%, 12 watt ( R8) 
270 onms, t5%, 2 watts (R7) 
3300 ohms, 5%, watt (R2) 
68.000 ohms, rt 10%, 1,2 watt (R5) 
82,000 ohms, ± 10%, 2 watt (R3) 
470,000 ohms, ± 10%, ' 2 watt (R4, R6) 

Shell-Shell for 4 contact male connector 
Socket-Pilot lamp socket 
Socket-Tube socket, 7 pin, miniature, wafer 
Socket-Tube socket, octal. wafer 
Transformer-Output transformer (T2) 
Transformer-Power transformer, 117 volt, 60 cycle 

(T1) 
SPEAKER ASSEMBLIES 

92569-12W RL-111A1 RMA-..274 

Cone-Cone and voice coil (3.2 ohms) 
Speaker--12" PM speaker complete with cone and voice 

coil (3.2 ohms) 

SPEAK R CABLE 

71 
ANT MATCHING 

TRANS 

V2 
'Xe 
OSC 
MIXER 

T2 
MIXER 
TRANS 

ATIO DET. 
TRANS. 

I TIO2 

e 
4.5 MC 

R1011 

0 R41 I00ET 
.L.i 

SOUND 
IF TRANS Ste PIX I-F 

TRANS 

TERT SING SEP & 
A C 

e 
43.7 MC 

e 
4.3 MC 

SOUND TARE-OFF 
TRANS 

7108 
41E PIC I-
TRANS 
45.5 ME 

330 PIS IF 
/INNS 
•I.5 MC 

249 FIR FIT 
GRID 
TRANS. 

III PIC I - F 

PLATE 
TRANS. 

IILE PIS FF 
GRID 

TRANS 

.7106 

IZSMC 

7105 

T104 1 

[311.r5IIC 

Role 
BLEEDER 

TIII 
WIT 05C 
TRANS 

LI,/ 
FILTER 
CHORE 

e-

RI 

040000 

CHANNEL 
SELECTOR 
SWITCH 

FINE 
TUNING 
CONTROL 

5101 
Tv-TONE-
PRONO 
SW,TCH 

RIO/ 
VERT. 
SOLD 

CONTROL 

R . 

NE,GHT 
CONTROL 

41117 
VERT LIA 
CONTROL 

solo 
MN COLD 
ONTROL 

71807 

78532 
78442 
712443 

73561 

77726 

39153 

75542 

71457 
77864 
77759 

77770 
77749 
76698 

78313 

74956 
77782 

74273 
77756 

78315 

78314 
37396 
73420 
78504 
74308 
78308 
77811 
77810 

77709 
77968 

77708 

77750 

77707 

77699 
77735 
77710 

Note,-If stamping on speaker on instruments does 
not agree with above speaker number, order replace-
ment parts by referring to Model number of instru-
ments. number stamped on speaker and full descrip-
tion of part required. 

Capacitor-Adjustable, mica:-
10- 160 mmf, for instruments using KRK12B tuner 

Capacitor-Fixed, headed-lead:-
1.2 mmf., 2:10%, 500 volts (C4) 
1.8 mmf., ± 10%, 500 volts (Cl, C2) 
2.7 mmf., ± 10%, 500 volts (C3) 

Capacitor-Fixed, tubular, paper:-
.01 mfd.. 400 volts 

Connector-2 contact male connector for TV antenna 
cable for instruments using KRK12B tuner 

Connector-4 contact male connector for TV antenna 
cable for instruments using KRK29 tuner 

Connector-6 contact male connector for deflection 
yoke leads (P102) 

Cord-Power cord and plug 
Cover-Cover and case assembly for hidden controls 
Cover-Cover assembly complete with spring for 
channel markers for instruments using KRK12B 
tuner 

Cushion-Adhesive cushion for safety glass retainer 
Cushion-Rubber cushion for safety glass 
Cushion-Rubber cushion for masking panel support 

bracket 
Cushion-Rubber cushion for dust sealing the kine-
scope 

Cushion-Rubber cushion for deflection yoke hood 
Decal-Brightness, tuning and volume controls and 
channel selector switch function decal 

Decal-' Victrola" decal 
Disc-Polystyrene indicator disc for channel selections 

for instruments using KRK12B tuner 
Escutcheon-Channel marker escutcheon for instru-
ments using KRK29 tuner 

Glass-Safety glass 
Grommet-Rubber grommet for mounting speak•r 
Hinge-Butt hinge for center door 
Hinge-Hinges ( 1 set) for lower doors 
Hinge-Hinges ( 1 set) for upper doors 
Hood-Deflection yoke hood less rubber cushions 
Knob-Radio function switch knob 
Knob-Radio tuning control, tone controls or volume 

control and power switch knob 
Knob-Television brightness control knob (outer) 
Knob-Television channel selector knob for instru-
ments using KRK12B tuner (inner) 

Knob-Television channel selector knob for instru-
ments using KRK29 tuner (inner) 

Knob-Television fine tuning control knob for instru-
ments using KRK12B tuner (outer) 

Knob-Television fine tuning control knob for instru-
ments using KRK29 tuner (outer) 

Knob-Television picture control knob 
Knob-Television tone switch knob 
Knob-Television volume control and power switch 
knob (inner) 

CHANNEL 
SELECTOR 
SWITCH 

FINE KIL 
TUNING 
CONTROL 

STuukç 
No. DESCRIPTION 

11765 
76167 
76141 
77765 

77762 

78316 

78311 
77784 
77783 
78326 

73634 
74337 

76601 
78555 
78502 
503415 

77928 

78249 
77747 
78322 

77712 

76632 

75623 
74113 
78447 

76630 
78324 
78445 
76837 

72845 
30330 
78325 

74734 

74936 
75902 
72936 
76636 

75500 

78628 

78278 

Lamp-Channel escutcheon or pilot lamp-Masda 51 
Magnet-Focus magnet 
Magnet-Ion trap magnet 
Marker-UHF channel number markers for instru-
ments using KRK12B tuner 

Marker-VHF channel number markers for instru-
ments using KRK12B tuner 

Mask-Channel marker escutcheon light mask for 
instruments using KRK29 tuner 

Mask-Polystyrene masking panel 
Madallion-"His Master's Voice" medallion 
Nameplate-"Deluxe" nameplate 
Nut- 14.20 knurled nut for deflection yoke hood sup-

port rod 
Nut-Speednut for speaker mounting screws 
Nut-Speednut to fasten " Deluxe" narrieplat• to 
cabinet 

Pad-Kinescope edge support pad (rubber) 
Pull-Door pull for lower doors 
Pull-Door pull for upper door 
Resistor-Fixed, composition :-150,000 ohms, ± 10%, 

12 watt (RI, R2) 
Retainer-Channel selector knob retainer for instru-
ments using KRK12B tuner 

Retainer-Side retainer for safety glass 
Retainer-Top or bottom retainer for safety glass 
Rod-Hook shape threaded rod for deflection yoke 
hood assembly 

Screw-.6 x 1 2" cross recessed binder head self tapping 
screw for mounting hidden control cover and case 
bracket 

Screw--8 x '." hex head wood screw for kinescope 
masking panel support bracket 

Screw- 43 x '." trimit head screw for door pull 078502 
Screw-.8 x 1" trimit head screw for door pull 
Shado-Channel indicator lamp shade for instrum•nte 

using KRK12B tuner 
Spring-Formed spring for kinescope masking panel 
Spring-Formed spring for safety glass retainer 
Spring-Grounding spring for deflection yoke 
Spring-Retaining spring for knobs 77699. 77708, 77709, 
77735 

Spring-Retaining spring for knob 77707 
Spring-Retaining spring for knob 77710 
Spring-Spring clip for channel marker escutcheon for 
instruments using KRK29 tuner or for channel indi-
cator lamp shade instruments using KRK12B tuner 

Spring-Spring clip for radio control knobs and for 
channel markers cover assembly 

Spring-Suspension spring for kinescope socket leads 
Spring-Suspension spring for amplifier cable 
Stop-Door stop 
Stud-Adjusting stud complete with guard for focus 
magnet 

Washer-Felt washer for back cover or kinescope 
masking panel mounting screws 

Washer-Paper washer-brown-for hidden control 
knobs 

Yoke-Deflection yoke (LI13, 1.114, L115, 1.116, C206, 
C207, P102, R227) 
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Figure 31-Television Top Chassis Adjustments (KRK29 Tuner Shown) 

C John F. Rider 

Figure 32-Television Bottom Chassis Adjustments ( KRK29 Tuner Shown) 

MODELS 21-D-395, Ch. KCS811-1, 21-D-395U, Ch. KCS81K 

n.) 



MODELS 21-T-392,-393, Ch. KCS83F; 21-T-392U,-393U, Ch. KCS83H 

GENERAL DESCRIPTION 

Models 21-T-392, 21-T-392U, 21-T-393 and 21-T-393U are 

"21 inch" television, radio, phonograph combinations. Model 

21-T-392 features an AM radio and full 12 channel VHF cover-

age. Model 21-T-392U features an AM radio and full 12 

channel VHF coverage plus any 4 UHF channels desired. 

Model 21-T-393 features an AM/FM radio and full 12 channel 
VHF coverage. 
Model 21-T-393U features an AM/FM radio and full 12 

channel VHF coverage plus any 4 UHF channels desired. All 
models employ a three speed record changer and a 12 inch 
PM dynamic speaker. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 227 square inches on a 21AP4 Kinescope 

TELEVISION R-F FREQUENCY RANGE 
Models 21-T-392 and 21-T-393 

All 12 VHF channels. 54 mc. to 88 mc., 174 mc. to 216 mc. 
Models 21-T-392U and 2I-T-39311 

Any of 70 UHF channels 470 mc. to 890 mc. 

Any of 12 VHF channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 
(Any desired combination of 16 UHF and/or VHF channels 

may be used.) 

INTERMEDIATE FREQUENCIES 

Picture LF Carrier Frequency 45.75 mc. 

Sound I-F Carrier Frequency 4  5 mc and 41.25 mc. 

VIDEO RESPONSE To 3.5 mc. 

SWEEP DEFLECTION. Magnetic 

FOCUS Magnetic 

POWER SUPPLY RATING 115 volts, 60 cycles 

21-T-392, 21-T-393 215 watts max 

21-T-3921J, 21-T-3931I 230 watts max. 

CHASSIS DESIGNATIONS 

In Model 21-T-392 Television Chassis KCS83F, Radio 

Chassis RC1117B and Record Changer 930409-5 or - 10. 
In Model 21-T-393 Television Chassis KCS83F, Radio 

Chassis RCIII1C, Audio Amplifier RS141D and Record Changer 
930409-5 (mah.). 

In Model 21-T.392U Television Chassis KCS83H, Radio 
Chassis RC1117B and Record Changer 930409-5 or . 10. 

In Model 21-T-393U Television Chassis KCS83H. Radio 
Chassis RCIII1C, Audio Amplifier RS141D and Record Changer 
930409-5 (mah.). 

See Service Data 930409 for Record Changer information. 

Models 2I- T-392, 2I-T-392U 
"Whitfield" 

Mahogany, Walnut 

Models 21.T393, 2I-T-393U 
"Birchfield" 
Mahogany 

AUDIO OUTPUT RATING KCS83F, KCS83H, 4 watts max. 

RC1117B 24 watts max., RS141D 10 watts max. 

LOUDSPEAKER (92569-12W) 12" PM Dynamic, 3.2 ohms 

ANTENNA INPUT IMPEDANCE 

Models 21-T-392 and 2I-T-393 

Choice: 300 ohms balanced or 72 ohms unbalanced. 

Models 21-T -392U and 2I-T-393U 

UHF-300 ohms balanced. 

VHF-300 ohms balanced. 

RCA TUBE COMPLEMENT 

Tube Used Radio Chassis RC1117B Function 

(1) RCA 128E6 Converter 

(2) RCA 12BA6 I-F Amplifier 

(3) RCA 6AQ6 2nd Det. and Audio Amp. 

(4) RCA 6AQ6 Phase Inverter 

(5) RCA 35C5 Audio Output (2 tubes) 

Radio Chassis RCIIIIC 

(1) RCA 6CB6 R-F Amplifier 

(2) RCA 6J6  Oscillator and Mixer 

(3) RCA 6BA6 I-F Amplifier 

(4) RCA 6A1J6 FM Driver 

(5) RCA 6AL5  Ratio Detector 

(6) RCA 6AV6 AM 2nd Det. and 1st Audio Amp. 

Audio Chassis RS141D 

(1) RCA 6C4. Phase Inverter 

(2) RCA 6V6GT Audio Output (2 tubes) 

(3) RCA 5Y3GT Rectifier 
DEFLECTION YOKE 

ADJUSTMENT 

FOCUS MAGNET 
MOUNTING SCREW 

KINESCOPE 
SOCKET 

ION TRAP 
MAGNET 

FOCUS 
CONTROL 

CENTERING 
ADJUSTMENT 
WING NUT 

KRK29 
TUNER 
UNIT 

CENTERING 
ADJUSTMENT 

LEVER 

1114 
HORIZONTAL 
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J101 
PHONO 
INPUT 

Figure 3— Yoke and Focus Magnet Adjustments 
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C174B 
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Figure 4—Rear Chassis Adjustments 

ELECTRICAL AND MECHANICAL SPECIFICATIONS (Continued) 

RCA TUBE COMPLEMENT—TELEVISION CHASSIS 

KCS83F—KRK29 Tuner 
Tube Used Function 

( 1 ) RCA 6BQ7A R-F Amplifier 

( 2 ) RCA 6X8 R-F Oscillator and Mixer 

KCS83H—KRKI2A Tuner 

( 1 ) RCA 6BQ7A R-F Amplifiei (VHF only) 

( 2 ) RCA 6AF4. R-F Oscillator 

( 3 ) RCA 6BQ7A. I-F Amplifier 

( 4 ) RCA 6S4 Voltage Control 

A 1N82 crystal is used as a mixer. 

All Models 
(1) RCA 6CF6 1st Picture I-F Amplifier 

( 2 ) RCA 6CF6 2nd Picture I-F Amplifier 

( 3 ) RCA 6CB6 3rd Picture I-F Amplifier 

( 4 ) RCA 12AU7 Picture 2nd Det. and Horis. Sync. Sep. 

( 5 ) RCA 6X8 Video Amplifier and Vert. Sync. Sep. 

( 6 ) RCA 12AU7 Video Output and AGC 

( 7 ) RCA 6A1.16 1st Sound I-F Amplifier 

( 8 ) RCA 6AU6 2nd Sound I-F Amplifier 

( 9 ) RCA 6AL5 Ratio Detector 

(10) RCA 6AV6 Audio Amplifier 

(11) RCA 6X6GT Audio Output 

(12) RCA 6SN7GT. Vert. Osc, & Dischg. 6 Sync. Output 

(13) RCA 6K6GT Vertical Sweep Output 

(14) RCA 6SN7GT Horiz. Sweep Oscillator and Control 

(15) RCA 68Q6GT Horizontal Sweep Output 

(16) RCA 6AX4GT Damper 

(17) RCA 1B3-GT/8016 High Voltage Rectifier 

(18) RCA 21AP4. Kinescope 

(19) RCA 51.14G Rectifier 

(20) RCA 5Y3GT Rectifier 
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OPERATING CONTROLS (Front) 

Channel Selector ( 
Fine Tuning 

Sound Volume and On-Off Switch 
Picture 

 Dual Control Knobs 

 Dual Control Knobs 

Brightness. Single Control under Panel 

Picture Horizontal Hold Single Control under Panel 

Picture Vertical Hold Single Control under Panel 

TV Tone Single Control under Panel 

NON-OPERATING CONTROLS (under Front Panel) 

Height. screwdriver adjustment 

Vertical Linearity, screwdriver adjustment 

NON-OPERATING CONTROLS (not including R-F and I-F 
adjustments) 

Picture Centering, top chassis adjustment 

Width rear chassis adjustment 

Horizontal Drive. rear chassis screwdriver adjustment 

Horizontal Linearity, rear chassis adjustment 

Horizontal Oscillator Frequency rear chassis adjustment 

Horizontal Oscillator Waveform bottom chassis adjustment 

Horizontal Locking Range rear chassis adjustment 

Focus top chassis adjustment 

Ion Trap Magnet top chassis adjustment 

Deflection Coil top chassis wing nut adjustment 

AGC Control, rear chassis adjustment 

HORIZONTAL SWEEP FREQUENCY 15,750 cps 

VERTICAL SWEEP FREQUENCY 60 cps 

FRAME FREQUENCY (Picture Repetition Rate) 30 cps 
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TEST EQUIPMENT.-To properly service the television chassis 
of these receivers, it is recommended that the following test 
equipment be available: 

VHF Sweep Generator meeting the following requirements: 

(a) Frequency Ranges 
35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(e) Output constant on all ranges. 

(d) "Flat" output on all attenuator positions. 

VHF Signal Generator to provide the following frequencies 
with crystal accuracy: 

(a) Intermediate frequencies 
4.5 me., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 

Picture Sound Receiver 
Channel Carrier Carrier R.F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

2  55.25  59.75  101 
3  61.25  65.75  107 
4  67.25  71.75  113 
5  77.25  81.75 123 
6  83.25  87.75  129 
7  175.25  179.75 221 
8  181.25  185.75 227 
9  187.25  191.75 233 

10 193.25  197.75 239 
11  199.25 203.75 245 
12 205.25 209.75 251 
13 211.25 215.75 257 

(c) Output of these ranges should be adjustable and 
.1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibrator if 
the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 mc. to 
890 mc. RCA Types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following frequencies 
with crystal accuracy il RCA Type 41A is used. 

Cathode Ray Oscilloscope.-An oscilloscope with a sensi-
tivity of 1 millivolt per inch is required. A suitable pre-amplifier 
may be employed with oscilloscopes of lesser sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC scale 
is required. RCA Senior "VoltOhmyst" or equivalent. 

DC Milliammeter.-A milliammeter with a range of 0-50 milli-
amperes full scale. 

Adapter Socket.-An adapter socket is required to meter the 
cathode current of the 6S4 voltage control tube of the KRK12A 
Tuner. Wiring of adapter is shown in Figure 10. 

6V34: 
VOLTAGE 
CONTROL 

 2 o  

MILLIAMMETER 
0-SOMA 

SWITCH 

 c/o  

at least 

o  

F'•:-› Figure. 10-KRKI2A Voltage Control Adap er 

KRK29 ANTENNA MATCHING UNIT ALIGNMENT.-The an 
tenna matching unit is accurately aligned at the factory. Adjust 
ment of this unit should not be attempted in the customer's 
home since even slight misalignment may cause serious 
attenuation of the signal especially on channel 2. The r-f unit 
is aligned with a particular antenna matching transformer in 
place. If for any reason, a new antenna matching transformer 
is installed, the r-f unit should be realigned. 

The F-M Trap which is mounted in the antenna matching unit 
may be adjusted without adversely affecting the alignment of 
the unit. 

To align the antenna matching unit disconnect the lead from 
the F-M trap L5 to the channel selector switch SI-E. 

With a short jumper, connect the output of the matching unit 
through a 1000 mmf. capacitor to the grid of the second pix 
i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 

Remove the first pix i-f amplifier tube V106. 

Connect the positive terminal of a bias box to the chassis and 
the potentiometer arm to the junction of R123 and CI42. 

TELEVISION ALIGNMENT PROCEDURE 
Set the potentiometer to produce approximately -5.0 volts of 

bias at the junction of R123 and C142. 

Connect an oscilloscope to the junction of R135 and L102 and 
set the oscilloscope gain to maximum. 

Connect a VHF signal generator to the antenna input termi-
nals. Modulate the signal generator 30% with an audio signal. 

Tune the signal generator to 45.75 me. and adjust the gen-
erator output to give an indication on the oscilloscope. Adjust 
L4 in the antenna matching unit for minimum audio indication 
on the oscilloscope. 

Tune the signal generator to 41.25 mc. and adjust Li for 
minimum audio indication on the oscilloscope. 

Remove the jumper from the output of the matching unit. 

Connect a 300 ohm 1/2  watt composition resistor from L5 to 
ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from L5 
to ground. The sensitivity of the oscilloscope should be ap-
proximately 0.03 volts per inch. Set the oscilloscope gain to 
maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order the prevent coupling react-
ance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 17 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep employed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be accom-
plished by returning channel number 1 to cover this range. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator, be sure not to turn the 
core too far clockwise so that it becomes lost beyond the core 
retaining spring. 

Adjust L2 and L3 to obtain the response shown in Figure 11. 
L3 is most effective in locating the position of the shoulder of 
the curve at 52 mc. and L2 should be adjusted to give maximum 
amplitude at 53 mc. and above consistent with the specified 
shape of the response curve. The adjustments in the matching 
unit interact to some extent. Repeat the above procedure until 
no further adjustments are necessary. 

Remove the 300 ohm resistor and crystal probe connections. 
Restore the connection between L5 and SI-E. Replace V106. 

SHOULDER ----«-
AT 52 MC . 

( 53 MC. 100% RESPONSE 

44.5 mc  T108 
45.5 mc T107 
43.0 mc  T106 

Set the VHF signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at R135, L102. 
Use sufficient signal input to produce 3.0 volts of d-c on the 
meter when the adjustment is made. 

47.25 mc  L118 

Models 21-T-39211 and 21-T-393U 

Connect the "VoltOhmyst" to the junction of R123 and C142. 

Turn the AGC control fully clockwise. 

Obtain a 7.5 volt battery capable of withstanding appre-
ciable current drain and connect the ends of a 1.000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction 11123 and 
C142. Adjust the potentiometer for -5.0 volts indication on 
the "VoltOhmyst." 

Connect the "VoltOhmyst" to the junction of R135 and L102 
and to ground. 

Connect the output of the signal generator to the front 
terminal of the crystal mixer in series with a 1,500 mmf. 
ceramic capacitor. 

Set the VHF generator to each of the following frequencies 
and with a thin fiber screwdriver tune the specified adjustment 
for maximum indication on the "VoltOhmyst". In each in-
stance the generator should be checked against a crystal 
calibrator to insure that the generator is on frequency. 

During alignment, reduce the input signal if necessary in 
order to produce 3.0 volts of d-c at R135 and L102 with -5.0 
volts of i-f bias at the junction of R123 and C142. 

44.5 mc. T108 
45.5 mc. T107 
43.0 mc. T106 

Set the signal generator to the following frequency and adjust 
the picture i-f trap for minimum d-c output at junction of R135 
and L102. Use sufficient signal input to produce 3.0 volts of 
d-c on the meter when adjustment is made. 

47.25 mc. L118 

SWEEP ALIGNMENT OF PICTURE I-F 

Models 2I-T-392 and 2I-T-393 

To align T2 and T104, connect the sweep generator to the 
mixer grid test point TP2, in series with a 1500 mmf. ceramic 
capacitor. Use the shortest leads possible, with not more than 
one inch of unshielded lead at the end of the sweep cable. 
Connect the sweep ground lead to the top of the tuner. 

Set the channel selector switch to channel 4. 

so me Clip 330 ohm resistors across terminals A and B of T107 and 
T108. 

CV 123 
Preset C122 to minimum capacity. 

SO MC AT 60% ± 15% RESPONSE POINT 

Figure 11-KRK29 Antenna Matching Unit Response 

PICTURE I-F TRANSFORMER ADJUSTMENTS 

Models 2I-T -392 and 21-T-393 

Connect the i-f signal generator across the link circuit on 
terminals A and B of T104. 

Connect the "VoltOhmyst" to the junction of R123 and C142. 
Turn the AGC control fully clockwise. 

Obtain two 7.5 volt batteries capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across each. Connect the battery positive ter-
minal of one to the chassis and the potentiometer arm to the 
junction of R123 and C142. The second battery will be used 
later. 

Set the bias to produce approximately -5.0 volt of bias at 
the junction of R123 and C142. 

Connect the "VoltOhmyst" to junction of R135 •and L102 and 
to ground. 

Set the VHF signal generator to each of the following fre-
quencies and peak the specified adjustment for maximum indi-
cation on the "VoltOhmyst." During alignment, reduce the 
input signal if necessary in order to produce 3.0 volts of d-c at 
11135 and L102 with -5.0 volts of i-f bias at the junction of R123 
and C142. 

Adjust the bias box potentiometer to obtain -5.0 volts of bias 
as measured by a "VoltOhmyst" at the junction of R123 and 
C142. Set the AGC control fully clockwise. 

Connect a 180 ohm composition resistor from pin 5 of V106 
to terminal A of T106. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

Adjust T2 (top) and T104 (top) for maximum gain and with 
45.75 mc. at 75% of maximum response. 

Set the sweep output to give 0.3 volt peak-to-peak on the 
oscilloscope when making the final touch on the above adjast-
ment. 

Adjust C122 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in Figure 
12. Maximum allowable tilt is 20%. 

Disconnect the diode probe, the 180 ohm and two 330 ohm 
resistors. 

Connect the oscilloscope to the junction of R135 and L102. 

Leave the sweep generator connected to the mixer grid test 
point TP2 with the shortest leads possible. 

Adjust the output of the sweep generator to obtain 3.0 volts 
peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

CHASSIS KCS83F, KCS83H 

Retouch T106, T107 and T108 to obtain the response shown 
in Figure 13. 

4 2.5 IAC 
70% 

45 75 MC 
75% x 5% 

4125 MC 

42 5MC 
40% 

•50 MC 
90% 

45 75 MC 
50% 

46.5 MC 
APPROX. 5% 

Figure 12-T2 and T104 Figure 13-Over-all 1-F 
Response with KRK29 Response with KRK29 

Models 21-T-392U and 21-T-3931.1 

To align the crystal mixer circuit and T2 and T104 connect 
the VHF sweep generator to the front terminal of the 1N82 
crystal holder in series with a 1500 mint ceramic capacitor. 
Use the shortest leads possible, grounding the sweep gen-
erator to the tuner case. 

Clip 330 ohm resistors across terminals A and B of T107 and 
T108. 

Set the channel selector to channel S. 

Connect a 180 ohm composition resistor from pin 5 of V106 
to terminal A of T106. Connect the oscilloscope diode probe to 
pin 5 of V106 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

The shunt trimmer C122 across terminals A and B of T104 
is variable and is provided as a bandwidth adjustment. Preset 
the shunt trimmer to minimum capacity. Adjust T2 (top) and 
T104 (top) for maximum gain at 43.5 mc. and with 45.75 mc. 
at 75% of maximum response. 

Adjust Ti for maximum gain. Readjust T2 and T104 if neces-
sary to obtain proper wave shape, see Figure 14. 

Disconnect the diode probe, the 180 ohm and the two 330 
ohm resistors. 

Connect the oscilloscope to the junction of 11135 and L102. 

Adjust the bias potentiometer to obtain -5.0 volts of bias as 
measured by a "VoltOhmyst" at the junction of R123 and C142. 

Leave the sweep generator connected to the front terminal 
of the 1N82 crystal holder with the shortest leads possible and 
with not more than one inch of unshielded lead at the end 
of the sweep cable. If these precautions are not observed, the 
receiver may be unstable and the response curves obtained 
may be unreliable. 

Adjust the output of the sweep generator to obtain 3.0 to 
5.0 volts peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch T106, T107 and T108 to obtain the response shown 
in Figure 15. 

Remove the oscilloscope, sweep and signal generator con-
nections. 

Remove the bias box employed to provide bias for alignment. 

•2.5 MC 
70% 

45.75 MC 
75%1 5% 

47 25 MC •6.5 MC 
APPROX 5% 

Figure 14-T2 and T104 Figure 15-Over-all 
Response with KRK12A 1-F Response with KRKI2A 
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TELEVISION ALIGNMENT PROCEDURE 

KRIC29 TUNER ALIGNMENT 

Models 21-T-392 and 21-T-393 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C27 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. Turn 
T2 slug all the way out. Do not change any of the adjustments 

in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of T104 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short circuit 
the AGC terminal of the tuner at the terminal board to ground. 
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CHAN 13 

C16 
SAND WIDTH 

L36 
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Connect the oscilloscope to the test point TP1 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the output 
of the antenna matching unit at the junction of L5 and C4 at 
the bottom of the FM trap L5. 

Tune the signal generator to 43.5 mc. and modulate if 30% 
with a 400 cycle sine wave. Adjust the signal generator for 

maximum output. 
Adjust C33 on top of the tuner, for minimum 400 cycle indica-

tion on the oscilloscope. If necessary, this adustment can be 
retouched in the field to provide additional rejection to one 
specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C33 into channel 2, 
thereby reducing sensitivity on channel 2. 

Connect the potentiometer aran of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 v'olts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read -3.0 volts at the test point TP1, as read 
on the "VoltOhmyst". The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 5.5 
volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner unit 
through the hole provided for the adjustment of C16. Be care-
ful that the wire does not touch any of the tuned circuits as 
it may cause the frequency of the tuner oscillator to shift. 
Connect the other end of the wire to the "r-f in" terminal of 

the signal generator. Adjust C25 to obtain an audible beat 
with the signal generator. 

Turn the C27 clockwise until the beat note just begins to 
change, then turn one full turn in the same' clockwise direction. 

Return the fine tuning control to the mechanical center of 

its range. 
Note.-If on some units, it is not possible to reach the proper 

channel 8 oscillator frequency by adjustment of C25, switch 
to channel 13 and adjust L49 to obtain proper channel 13 
oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the proper 
frequency on each channel. Then again on channel 8, adjust 
C25 to obtain proper channel 8 oscillator frequency. Switch 
back to channel 13 and readjust L49 and back to channel 8 

and adjust C25. 
Set the T2 core for maximum inductance (core turned counter-

clockwise). 
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Figure 17-Sweep Attenuator Pads 

Connect the sweep generator through a suitable attenuator, 
as shown in Figure 17, to the input terminals of the antenna 
matching unit. 

Connect the signal generator loosely to the antenna terminals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the 
oscilloscope. Excessive input can change oscillator injection 
during alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound carrier, 
181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and C7 for approximately correct curve 
shape, frequency, and band width as shown in Figure 18. 

Figure I8-KRK29 R-F Response 

The correct adjustment of C7 is indicated by maximum 
amplitude of the curve midway between the markers. C11 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C21 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably (assum-
ing that C7 has been properly adjusted). C16 is the coupling 
adjustment and hence primarily affects the response band 
width. 

Connect the "VoltOhmyst" to test point TP1. Adjust C22 to 
read -3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C27, 
C21, C16 and C11 for proper response. Adjust C7 for maximum 
gain at midpoint of the curve. Repeat if necessary until the 
proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator fre-
quency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L49 to obtain an audible beat. Slightly overshoot 
the adjustment of L49 by turning the slug an additional turn 
in the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C27 to again obtain 
the beat. 

Set the sweep generator to channel 13. 

From the signal generator. insert channel 13 sound and 
picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L36 and L20 for proper response as shown in Figure 
18. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within range. 

If it was necessary to readjust C22, turn the sweep and signal 
generators back on and recheck the channel 13 response. Re-
adjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C21, C16, C11 and C7 for correct curve shape, fre-
quency and bandwidth. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C21 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator fre-
quency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L54 for an audible beat. Adjust L48, and L32 for 
proper curve shape as shown in Figure 18. Recheck the 
oscillator injection voltage at TP1, to insure that it is within 
the limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the response 
and oscillator injection voltage obtained. See Figure 18 for 
typical response curves. It should be found that all these 
channels have the proper response with the markers above 
80% response. 

If the markers fail to fall within this requirement readjust 
L48, and L32 in order to obtain curves within the proper limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to Figure 18 for proper wave shape. Check 
the injection voltage at each channel to be within limits. 
If necessary readjust Cll. C21, or C16 to obtain the proper 

response. 

With the receiver and signal generator on channel 13 adjust 
L49 for an audible beat with the signal generator. 
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Figure 19-KRK29 R-F Oscillator Adjustments 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscillator 
injection voltage on each channel to verify that the voltage is 
within the specified limits. 

ICRKI2A TUNER ALIGNMENT 

Models 21-T-392U and 21-T-393U 

TUNER VHF ALIGNMENT.-Remove the 6S4 voltage control 
tube from its socket and insert the adapter. Insert the 6S4 in 
the adapter. 

Connect the 0-50 milliampere meter to the adapter socket 
leads and turn the adapter switch on. 

Remove the tuner cover shield. 

Rotate the channel selector to a point midway between 
channels, disengaging the insert contacts, and observe the 
non-oscillating plate current. Some tubes may oscillate even 
with the tuned circuits disengaged. To be sure the oscillator 
is in a non-oscillatory state, short circuit the spring contacts 
12 and 13, the two contacts nearest the tuner front. 

(NOTE: The contacts are at zero d-c potential.) Should the 
plate current rise, keep the contacts shorted while adjusting 
the oscillator plate current. Adjust R6, oscillator voltage con-
trol, for a 28 milliampere reading on the meter. 

Replace the tuner cover shield. 

Connect the VHF sweep generator to the antenna terminals. 

Connect the VHF signal generator loosely to the antenna 
terminals. 

Connect the oscilloscope, through the preamplifier 11 needed 
with oscilloscope used, to test point TP1. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Turn off the adapter switch, removing plate voltage from 
the oscillator. This is required because of RF-IF interaction 
when a crystal is used as a mixer. 

Set the channel selector and the sweep generator to channel 
2. 

Insert markers of channel 2 picture carrier and sound carrier, 
55.25 mc. and 59.75 mc. 

V
D
1
/
1
3
W
V
 
A
O
 
N
O
I
I
V
I
I
0
d
1
1
0
D
 
OI
CI
Va
 

CHASSIS KCS83F, KCS83H (11 
© John J. Rider 



CHASSIS KCS83F, KCS83H 

Adjust antenna 16, r-f amplifier plate L29 and mixer L30 
adjustments for a symmetrical curve with maximum gain at 
the center of the pass band. The curves will have a deep 
valley because of no crystal loading and nonlinear detector 
characteristics. The limits for the 100% response points are 
shown in Figure 20. The proper curve shape is shown in Figure 
20(b). (See Note on page 15 for detailed explanation of adjust-
ment.) If the bandwidth is out of tolerance, it can usually be 
corrected by redressing the coupling capacitor of the double 
tuned circuit, C40 on insert A. Maximum bandwidth occurs 
when the capacitor is centered in the insert chamber. 
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Figure 20-KRK12A VHF Insert Responses 

AO./ CHAN 

Repeat the above steps for all VHF channels adjusting the 
appropriate antenna, r-f amplifier plate and mixer slugs for 
a symmetrical curve with maximum gain at the center of the 
pass band. 

Turn off the sweep generator. 

Remove the oscilloscope and preamplifier if used, from test 
point TP1, 

Turn the AGC control fully clockwise. 

Remove the clip lead grounding the AGC bias on the tuner 
terminal board. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.5 volts of bias, as measured by the "Volt-
Ohmyst" at the AGC terminal on the tuner. 

Connect the potentiometer arm of the second bias supply 
to the junction of R123 and C142. and ground the positive 
battery terminal. Adjust the bias potentiometer to produce 
-5 volts of i-f bias as indicated on the "VoltOhmyst" at the 
junction point. 

Connect the oscilloscope to the junction of R135 and L102. 
Use 3 to 5 volts peak-to-peak output on the oscilloscope. 

Turn the adapter switch on to apply plate voltage to the 
oscillator. 

Turn the channel selector to channel 13. 

Set the fine tuning control to the center of its range. 

Adjust the oscillator slug L22 to proper frequency, 257 mc. 
This may be done in several ways. The easiest way and the 
way which will be recommended in this procedure will be 
to use the signal generator as a heterodyne frequency meter 
and beat the oscillator against the signal generator. To do 
this, tune the signal generator to 257 mc. with crystal accu-
racy. Insert one end of a piece of insulated wire into the 
tuner through either of the two holes next to the oscillator 
tube on the right front top corner of the tuner. Be careful 
that the wire does not touch any of the tuned circuits as it 
may cause the frequency of the oscillator to shift. Connect 
the other end of the wire to the "r-f in" terminal of the signal 
generator. Adjust L22 oscillator slug to obtain an audio beat 
with the signal generator. 

Turn on the sweep generator and set to channel 13. Adjust 
T1 for maximum gain on the oscilloscope. Adjust mixer tank 
circuit L21 for maximum gain and flat-topped curve. Recheck 
Tl for maximum gain at center of band with the proper re-
sponse. Maximum gain and flat-topped response should be 
obtained simultaneously. 

Adjust the oscillator to frequency on all VHF channels by 
switching the receiver and signal generator to each VHF 
channel and adjusting the appropriate oscillator slug to obtain 
a beat with the signal generator. Adjust the appropriate mixer 
slug where necessary to obtain maximum gain and proper 
curve shape as explained above. 

TELEVISION ALIGNMENT PROCEDURE 

Adjust the tunable I-F Trap C16-L7. To do this connect the 
signal generator to the fixed I-F Trap C2-L2 at the end opposite 
the antenna terminal plug. Set the signal generator to 43.5 
mc. aild adjust the output of the signal generator to obtain 
sufficient indication on the oscilloscope. Tune the I-F Trap C16-
L7 for minimum indication on the oscilloscope. 

Remove the signal generator and the oscilloscope. 
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TUNER UHF ALIGNMENT.-To ali.n the UHF inserts: 

Turn off the adapter switch, removing plate voltage from the 
oscillator. 

Ground the AGC bias at the tuner terminal board using a 
clip lead to insure that the bias will remain constant. 

Connect the oscilloscope, through the preamplifier if needed 
with oscilloscope used, to test point TP1. 

Connect the UHF sweep generator to the antenna terminals. 

Use a 10 DB attenuator pad to assure proper alignment. 

Connect the UHF signal generator loosely to the antenna 
terminals. 

Set the channel selector to the desired position and the sweep 

generator to sweep the frequency of the insert being used. 

Insert markers of the picture carrier and sound 

carrier for desired channel. 

Adjust UHF antenna, link coupling and mixer 

adjustments for a symmetrical curve, with maxi-

mum gain, centered about the pass band. The 

responses are shown in Figure 22. The curve 

shape will usually vary from Fig. 22 (a) to Fig. 

22 (c) going higher in frequency, however any 

of these responses are acceptable. 
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Figure 22-KRK 12 UHF Insert Responses 

Repeat the above steps for all UHF inserts used 

adjusting the appropriate antenna, link coupling 

and mixer slugs for a symmetrical curve, with 

maximum gain, centered about the pass band. 

Remove the oscilloscope and preamplifier if 

used, from test point TP1. 

Remove the clip lead grounding the AGC bias 

on the tuner terminal board. 

Connect the potentiometer arm of one of the 

bias supplies to the AGC terminal on the tuner 

and ground the battery positive terminal to the 

tuner case. Adjust the bias potentiometer to pro-

duce -3.5 volts of bias, as measured by the 

"VoltOhmyst" at the AGC terminal. 

Connect the potentiometer arm of the second 

bias supply to the junction of R123 and C142, and 

ground the positive battery terminal. Adjust the 

bias potentiometer to produce -5 volts of i-f bias 

as indicated on the "VoltOhmyst" at the junction 

point. 

Connect the oscilloscope to junction of R135 and 

L102. Use 3 to 5 volts peak-to-peak output on 
the oscilloscope. 

Turn the adapter switch on to apply plate volt-

age to the oscillator. 

Turn the channel selector to the lowest UHF 

channel to be used. 

Set the fine tuning control to the center of its 

range. 

Adjust the oscillator core to proper frequency. To do this, 
connect the VHF signal generator to test point TP1 with the 
shortest leads possible. Insert a 45.75 mc. marker from the 
VHF generator. 

Set the UHF sweep generator to sweep the desired channel, 
and observe the output on the oscilloscope. If the sweep gen-
erator is not sweeping the correct frequency range, it may be 
necessary to readjust the sweep in order to place the 45.75 
marker on the response curve as in Figure 15. 

Set the UHF marker generator to the picture carrier of the 
channel insert being adjusted and connect to test point TP1. 

Adjust the oscillator core until the markers for 45.75 mc. and 
the picture carrier coincide on the sweep pattern on the 
oscilloscope. 

Adjust mixer core for maximum gain with proper wave 
shape. 

Connect the "VoltOhmyst" to test point TP1, using 1.5 volt 
D.C. scale. 

Set oscillator injection adjustment to read .1 volt on the 
"VoltOhmyst." 

Repeat the above steps for all UHF inserts adjusting the 
oscillator injection control only if the reading on the "Volt-
Ohmyst" exceeds .3 volt. Adjust as necessary to read .3 volt 
or less at TP1. 

4.5 MC 
(-(4 

CV, 2.• 

Figure 23 -. Sound Figure 24- - Ratio 

UF Response Del. Response 

As an alternate method, this step may be omitted at this 
point in the alignment procedure and the adjustment made 
"on the air" after the alignment is completed. 

If this is done, tune in a station and observe the picture on 
the kinescope. If no 4.5 mc. beat is present in the picture, when 
the fine tuning control is set for proper oscillator-frequency, 
then L104 requires no adjustment. If a 4.5 mc. beat is present, 
turn the fine tuning control slightly clockwise so as to exagger-
ate the beat and then adjust L104 for minimum beat. 

AGC CONTROL ADJUSTMENT.-Disconnect all test equip-
ment except the oscilloscope which should be connected to pin 
9 of V110. 

Connect an antenna to the receiver antenna terminals. 

Turn the AGC control fully counter-clockwise. 

Tune in a strong signal and adjust the oscilloscope to see 
the video waveform. 

Turn the AGC control clockwise until the tips of sync begin 
to be compressed, then counter-clockwise until no compression 
is obtained. 

HORIZONTAL OSCILLATOR ADJUSTMENT. - Normally the 
adjustment of the horizontal oscillator is not considered to be 
a part of the alignment procedure, but since the oscillator wave-
form adjustment may require the use of an oscilloscope, it can 
not be done conveniently in the field. The waveform adjustment 
is made at the factory and normally should not require re-
adjustment in the field. However, the waveform adjustment 
should be checked whenever the receiver is aligned or when-
ever the horizontal oscillator operation is improper. 

Horizontal Frequency Adjustment.-Tune in a station and 
sync the picture. If the picture cannot be synchronized with 
the horizontal hold control R196, then adjust the T114 fre-
quency core on the rear apron until the picture will synchronize. 
If the picture still will not sync, turn the 1114 waveform adjust-
ment core (under the chassis) out of the coil several turns from 
its original position and readjust the 1114 frequency core until 
the picture is synchronized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive con-
trol C174B, the width control L109 and the linearity control 
L111 until the picture is correct. 

Horizontal Oscillator Waveform Adjustment.-The horizontal 
oscillator waveform may be adjusted by either of two methods. 
The method outlined in paragraph A below may be employed 
in the field when an oscilloscope is not available. The service 

shop method outlined in paragraph B below requires the use 
of an oscilloscope. 

John 7. Rider 
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TELEVISION ALIGNMENT 

A.—Turn the horizontal hold control completely clockwise. 
Place adjustment tools on both cores of T114 and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the T114 frequency core (on the rear 
apron) until the picture falls out of sync and three or four 
diagonal black bars sloping down to the right appear on the 
screen. Then, turn the waveform adjustment core (under the 
chassis) into the coil while at the same time adjusting the fre-
quency core so as to maintain three or four diagonal black 
bars on the screen. Continue this procedure until the oscillator 
begins to motorboat, then turn the waveform adjustment core 
out until the motorboating just stops. As a check, turn the T114 
frequency core until the picture is synchronized then reverse 
the direction of rotation of the core until the picture falls out 
of sync with the diagonal bars sloping down to the right. 
Continue to turn the frequency core in the same direction. No 
more than three or four bars should appear on the screen. 
Instead, the horizontal oscillator should begin the motorboat. 
Retouch the adjustment of the T114 waveform adjustment core 
if necessary until this condition is obtained. 

B.—Connect the low capacity probe of an oscilloscope to 
terminal C of T114. Turn the horizontal hold control one-
quarter turn from the clockwise position so that the picture is 
in sync. The pattern on the oscilloscope should be as shown 
in Figure 25. Adjust the waveform adjustment core of T114 
until the two peaks are at the same height. During this adjust-
ment, the picture must be kept in sync by readjusting the 
hold control if necessary. 
This adjustment is very important for correct operation of 

the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the pull-in range becomes inade-
quate and the broad peak can cause double triggering of the 
oscillator when the hold control approaches the clockwise 
position. 

Remove the oscilloscope upon completion of this adjustment. 

INCORRECT 

CORRECT 
v88 

Figure 25 —Horiz on t a 1 Oscillator Wave Forms 

Horizontal Locking Range Adjustment. —Set the horizontal 
hold control to the full counter-clockwise position. Momentarily 
remove the signal by switching off channel then back. The 
picture may remain in sync. If so turn the T114 frequency core 
slightly and momentarily switch off channel. Repeat until the 
picture falls out of sync with the diagonal lines sloping down 
to the left. Slowly turn the horizontal hold control clockwise and 
note the least number of diagonal bars obtained just before 
the picture pulls into sync. 

If more than 3 bars are present just before the picture pills 
into sync, adjust the horizontal locking range trimmer C174A 
slightly clockwise. If less than 2 bars are present, adjust C174A 
slightly counter-clockwise. Turn the horizontal hold control 
counter-clockwise, momentarily remove the signal and recheck 
the number of bars present at the pull-in point. Repeat this 
procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 

position. Adjust the T114 frequency core so that the diagonal 
bar eloping down to the right appears on the screen and then 
reverse the direction of adjustment so that bar just moves to 
the left side of the screen leaving the picture in synchronization. 

PROCEDURE 

SENSITIVITY CHECK.—A comparative sensitivity check can 
be made by operating the receiver on a weak signal from a 
television station and comparing the picture and sound obtained 
to that obtained on other receivers under the some conditions. 

This weak signal can be obtained by connecting the shop 
antenna to the receiver through a ladder type attenuator pad. 
The number of stages in the pad depends upon the signal 
strength available at the antenna. A sufficient number of 
stages should be inserted so that a somewhat less than normal 
contrast picture is obtained when the picture control is at the 
maximum clockwise position. Only carbon type resistors should 
be used to construct the pad. 

REFLECTIONS.—Multiple images sometimes known as echoes 
or ghosts, are caused by the signal arriving at the antenna by 
two or more routes. The second or subsequent image occurs 
when a signal arrives at the antenna after being reflected off 
a building, a hill or other object. In severe cases of reflections, 
even the sound may be distorted. In less severe cases, reflec-
tions may occur that are not noticeable as reflections but that 
will instead cause a loss of definition in the picture. 

Under certain extremely, unusual conditions, it may be pos-
sible to rotate or position the antenna so that it receives the 
cleanest picture over a reflected path. If such is the case, the 
antenna should be so positioned. However, such a position 
may give variable results as the nature of reflecting maces 
may vary with weather conditions. Wet surfaces have been 
known to have different reflecting characteristics than dry 
surfaces. 

Depending upon the circumstances, it may be possible to 
eliminate the reflections by rotating the antenna or by moving 
it to a new location. In extreme cases, it may be impossible to 
eliminate the reflection. 

INTERFERENCE.—Auto ignition, street cars, electrical ma-
chinery and diathermy apparatus may cause interference which 
spoils the picture. Whenever possible, the antenna location 
should be removed as far as possible from highways, hospitals, 
doctors' offices and similar sources of interference. In mount-
ing the antenna, care must be taken to keep the antenna rods 
at least 1/4 wave length (at least 6 feet) away from other 
antennas, metal roofs, gutters or other metal objects. 
Short-wave radio transmitting and receiving equipment may 

cause interference in the picture in the form of moving ripples. 

In some instances it may be possible to eliminate the inter-
ference by the use of a trap in the antenna transmission line. 
However, il the interfering signal is on the same frequency 
as the television station, a trap will provide no improvement. 
The response curves are shown in the classical manner of 

presentation, that is with "response up" and low frequency to 
the left. The manner in which they will be seen in a given test 
set-up will depend upon the characteristics of the oscilloscope 
and the sweep generator. The curves may be seen inverted 
and/or switched from left to right depending on the deflec-

tion polarity of the oscilloscope and the phasing of the sweep 
generator. 
BRIC29.—Because of the frequency spectrum involvea, many 

of the tuner leads are critical in some respects. Even the 
power supply leads form loops which couple to the tuned 
circuits, and if resonant at any of the frequencies involved in 
the performance of the tuner, may cause serious departures 

from the desired characteristics. In the design of the receiver 
these undesirable resonant loops have been shifted far enough 
away in frequency to allow reasonable latitude in physical 

arrangement without being troublesome. When the tuner is 
aligned in the receiver, no trouble from resonant loops should 
be experienced. However, ii the unit is aligned in a jig separate 
from the receiver, attention should be paid to insure that 
unwanted resonance does not exist which might present a 
faulty representation of alianment 
ICRIC12A.—The use of a crystal mixer makes it necessary to 

observe the insert responses with the oscillator disabled. This 
is due to undesirable r-f/i-f interaction if the oscillator was 
allowed to operate during alignment. Therefore, the responses 
shown in Figure 20 are not a strictly true representation of the 

insert band pass during actual operation. When an insert is 
aligned, using an oscilloscope to observe the response, the 
curve shown in Figure 20 (b) will be the correct response for 
reference. In actual operation, the band pass will be such that 
the sound and picture carriers will be at the tips of the curve. 
The adjacent channel picture and sound carriers will be in the 
valleys at each side. Care should be taken not to exceed the 
limits shown in Figure 20 (a) and  20 (c). 

TELEVISION ALIGNMENT DATA 

TO ANTENNA 

TERMINALS 

SPEAKER 
CABLE 

RATIO DET, SOUND IF 
TRANS. TRANS. 

T102 

4.6« 

FINE TUNING 
CONTROL 

CHANNEL 
SELECTOR 
SWITCH 

TV. PNONO 

TONE 
SWITCH 

NOR IC 
HOLD 

L104 

T 08 T 107 7106 
44.5 MC 45.5 MC 43.0 MC 

7H P10 

3e 2!.?. P1X III PIX 
IF IF IF 

TRANS. TRANS. TRANS. 

4.5 MC TRAP 

T104 LI I 
4725 MC 

® 
PIX IF 

GRID 
TRAP 

Figure 26—Top Chassis Adjustments (KRK29 Tuner shown) 

VER T. 
HOLD \ 

VERY 
LINEARITY 

4.5M  

T101O j 

1101 

RISC 

H ilt 

R IRS 

CHANNEL 
SELECTOR 
SWITCH 

FINE 
TUNING 
CONTROL 

TV. PHONO 
II TONE SWITCH 

_ Nor. 

1 

VERT. 
I•OL D 

I 

j VERT. 

LIN. 

TO ANTENNA 
TERMINALS 

SPEAKER 
CABLE 

D 

RISK 

R 172 

R 159 

LI IS 
1LT PIX 

IF GRID TRAP 

III 

Q l.P IG 

1/3 PIX 
1 F GRID TRANS. 

T 104 
PIX 

IF TRANS. 

T 107 
2M2 PIX 
1 F TRANS 

T 1 08 
SS! PIS 
IF TRANS. 

0 0 

ZOUND 
IF 

TRANI. 

RATIO 
OCT. 

TRANS. 
T 10a. 

4.5 MC. 

( CALS 
RATIO 
DET. 

V103 

Figure 27—Bottom Chassis Adjustments (KRK29 Tuner shown) 

The valley, in the center of the response curve, may vary 
from 0 to 50% above the base line for VHF inserts. Adjust the 
output level of the sweep generator to prevent excessive signal 
input to the tuner. Excessive signal input will be indicated by 
the valley rising above the 50% level, particularly on the 
higher VHF channels. 

Oscillator injection voltage is not adjusted on VHF inserts. 
A check may indicate variations from .08 to .3 volts at TP1, but 

such readings should not be interpreted as an indication of 

trouble. On UHF channels, however, the injection voltage 
should be adjusted to fall within the specified limits. 
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CHASSIS KCS83F, KCS83H 

RADIO DATA RADIO SCHEMATIC DIAGRAM 
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Dial Pointer Adjustment. - Rotate tuning condenser fully 
counter-clockwise (plates fully meshed). Adjust indicator pointer 
so that it is 317>16" from the left hand edge of the dial back 

plate. 

INDICATOR 

r;:l-JLLEY 

DRuM 

PHONO 
POWER 

J.3- F 
Tv POWER, 
SOCKET 

POWER 
CORD 

• JNING CONTROL 

PHASE 
INV 
6.06 

5 OUTPUT 
35E5 

CORD 

•ORAS 

53 
TRANSFER 
SWITCH 

Figure 29-Dial Cord and Drive 

V6 
OUTPUT 
35C5 

PULLET -

TUNING 

KNOB SHAFT 

vOLuME CONTROL 

RADIO -PHONO 
AND TONE SW 

. 51 ma, 

CAMIOA 

JI -F 
PHONO INPUT 
SOCKET 

Figure 30-RCI I I7B Chassis Top l'ietv 
Alignment Procedure 

Output Meter. - Connect meter across speaker voice coil. 
Turn volume control to maximum. 

Test Oscillator.- Connect low side of test oscillator to 
common wiring in series with a .1 mf. capacitor. If the test 
oscillator is a-c operated it may be necessary to use an 
isolation transformer for the receiver during alignment and 
the low side of the test oscillator connected directly to com-
mon wiring at the electrolytic capacitor. Keep the oscillator 
output low to prevent a- v-c action. 

Steps 

Connect the 
high side of 
test-oscillator 

to-

Tune 
test-osc. 
to- 

Turn 
radio dial 

to- 

Adjust the 
following for 
max. output 

1 
I-F grid, in 
series with 

.1 mid. 
455 kc 

Quiet point 
1,600 kc 

end of dial 

Pri. & Sec. 
2nd I-F 

transformer 

2 
Converter grid 
in series with 

.1 mid, 

Pri. & Sec. 
1st I-F 

transformer 

NOTE.-ANTENNA LOOP AND RECORD CHANGER 
MUST BE IN CABINET FOR THE FOLLOWING 

3 
pSlahcoertdwnieraer 

loop for 
radiated 
signal 

1,620 kc 

Extreme 
R H end 

(gang open) 
C22 (one.) 

4 1,400 kc 1'400 kc CS (ant.) 

5 600 kc 
Tune to 
Signal 

Osc. L3 while 
rocking gang 

Repeat steps  3, 4 and 5 if necessary. 

POWER SUPPLY PHONO Tv 
SOCKET POWER POWER 

\\¡-, RAD 

NOTE:-
LE- F. -RF COIL AND 
L8. F 61.05C. COIL ARE 
LOCATED UNDERSIDE 
OF CeiASSgS 

AUDIO 
OUTPUT 

TV 

F.. 
INPUT 

A M LOOR 
ANT. 

PHONO 
INPUT 

106 MC 

L7 
A14•RF 

455 KC 
C Top 4 
BOTTOM) 

T4 

RANs 

( 4T6O5R KC A M 
4 

BOTTOM ) 6:01 

F u 
lo 7 MC 

10.751C 
Too- RESONANCE 

BOTTOM - CENTERING 

CID-T 
1400Kc 

A 
1m A 

RAMS 

4= 
Ci 
10•FAC, 

C14-7 
2,1.620 KC 

LS 
OSC. 

AC 

OFF - ON 
AND VOLUME 

BAS5 
TONE 

TREBLE TUNING BAND SWITCH 
TONE PHONO - A.M.- F. M. 

Figure 31-RC I I IIC Chassis Ton View 
POWER POWER CORO 

TO RADIO CHASSIS 

JEWEL LAMP 

LEADS 

SPE.AKER 
LEADS 

Figure 32 RS1-111) Chassis Top View 

Figure 33-
Dial Cord and Drive 

CRITICAL LEAD DRESS 
1. The 1st FM i-f plate lead should be dressed away from 

the r-f amp. plate. 
2. Dress the 1st AM i-f plate lead to the S2 wafer away from 

the AM r-f coil. 
3. Dress the a-c power switch wires away from all audio 

components. 
4. Dress C26 down toward the base between the terminal 

board and the side apron. 
5. The C18 bypass ground should be as close to the r-f shelf 

ground strap as possible. 
6. Dress C25 away from the arm contact of the volume con-

trol. 
7. All leads from the r-f shelf leaving through the shields 

must be kept as short as possible. 
8. Dress the a-c leads in the RS141 chassis away from the 

audio input leads and components. 
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RADIO ALIGNMENT PROCEDURE 

Before aligning set, completely mesh the gang and set the dial pointer to the mechanical max. calibration point at extreme left 
end of dial. When making a complete alignment follow the table below in sequence. Connect the output meter across the speaker 
voice coil, and turn the receiver volume control to max. Turn tone controls for maximum highs and maximum lows. 

"AM" I-F ALIGNMENT 
Test-Oscrnator.-Connect low side of the test-osc. to the chassis, and keep the output as low as possible - 

Steps Connect the High Side of 
the Test Osc. to- 

Tune Test Osc. 
to- 

Function 
Switch 

_ - 

Turn Radio 
Dial to-

' 

Adjust the following  

1 Pin No. 1 of (V3) in series 
with .01 mid. 

455 kc. 
Modulated 

AM Low Freq. end 
of Dial 

tTop and bot, cores of T4 
For max. voltage across voice coil. 

2 

. _ 

Stator of Cl-D 
in series with .01 mid. 

455 kc. 
Modulated 

AM Low Freq. end 
of Dial 

tTop and bot, cores of T2 
For max, voltage across voice coil. 

or proper adjustment of the kf cores start with the cores all the way out. The first peak obtained will be the correct one. 

FM ALIGNMENT PROCEDURE 
Connec probe of "VoltOhmyst" to negative side of C39 and low side to chassis. Top shield must be on and the bottom shield off. 

Steps Connect the High Side of 
the Test Osc, to- 

Tune Test Osc. 
to- 

Function 
Switch 

Radio Dial 
Tuned to- Adjust 

3 Pin No. 1 of V4 in series 
with .01 mid. 

10.7 mc. FM Top of Ratio Det. Trans. T5 
for maximum DC on "VoltOhmyst" 

4 Pin No. 1 of V4 in series 
with .01 mid. 

30% AM 
Modulated 

FM Bottom of Ratio Det. Trans. T5 
for minimum audio output on meter. 

5 Repeat steps 3 and 4 as necessary making final adjustment with input set to give approx. -4.0 v. on "VoltOhmyst." 
6 Pin No. 1 of V3 in series 

with .01 mfd. 
10.7 mc. FM 88 mc. t Top and bottom cores of T3 for 

maximum d-c across C39. 
7 Stator of CI-C in series 

with .01 mid. 
10.7 mc. FM 88 mc. tTop and bottom cores of Ti for 

maximum d-c across C39. 
8 Connect sweep generator 

cable to antenna termi- 
nals through 120 ohms in 
each side of line. 

90 mc. 
22.5 kc. FM mod. 

106 mc. 
22.5 kc. FM mod, 

FM 88 mc. *OSC. L8 for max. audio output. 

9 FM Tune to signal ANT, Cl-FT and R-F Cl-CT for max. 
voltage across C39. 

10 90 mc. 
22.5 kc. FM mod. 

FM Tune to signal :ANT, LI and R-F L2 for max. voltage 
across C39. 

11 Repeat steps 8, 9 and 10 as required. 

12 Connect a scope to junction R33 and C35, check response and linearity. Peak separation should be at least 180 kc. 

or proper a jusment of the i-f cores start with e cores all the way out. The first peak obtained is the correct one. 
:Adjustable by increasing or decreasing spacing between turns. 

"AM' R-F ALIGNMENT 

Steps Connect the High Side of 
the Test Osc, to- 

Tune Test Osc. 
to- 

Function 
Switch 

Turn Radio 
Dial to- Adjust the following  

13 

External radiating loop 
and couple loosely to 
receiver loop, 

1,620 kc. AM Min. capacity •Osc. Cl-BT for maximum output. 
14 1,400 kc. AM Tune to signal 'Cl-DT and Cl-ET for max. output. 
15 600 kc. AM Tune to signal :Osc. L5 for max. output while 

rocking gang. 
16 600 kc. AM Tune to signal • • • R-F L7 for max. output. 
17 

• 
Repeat steps 13, 14, 15 and 16 until no additional gain in sensitivity is obtained. 

ip a 10,000 ohm resistor across Cl-D when making this adjustment. 

• • • Be sure the resistor employed in step 15 is removed for this adjustment. 

RADIO VOLTAGE CHART 

All R-F shields must be in place. 

Voltages shown are as read with "VoltOhmyst" between indicated terminal and chassis, with receiver operating on 117 volts, and 
with no signal input. 

Tube Type 
and 

Function 

Tube 
Element 

Pin -- 
No. 

AM FM Phono 

VI 6CB6 Plate 5 215 180 - 
,Screen 6 74 62 - 

R-F Amp Cathode 2 0.4 0.4 - 
Grid 1 -0.8 0.4 - 

V2 6J6 Plate 2 55 58 - 
Grid 5 -1.2 -1.3 - 

Osc. and Plate 1 43 46 - 
Mixer Grid 6 -2.0 -1.2 - 

V3 6BA6 Plate 5 210 210 - 
Screen 6 126 115 - 

1-F Amp Cathode 7 0.9 0.7 - 
Grid 1 -0.8 -0.2 - 

V4 6ALI6 Plate 5 216 216 - 
Screen 6 150 150 - 

Driver Cathode 7 1.5 1.5 - 
Grid 1 0 0 - 

Tube Type 
and 

Function 

Tube 
Element 

Pin 
No. 

AM FM Phono 

V5 6AL5 
Ratio Det. 

- 
- _ 

- 
- 

- 
- 

- 
__ 

V6 6AV6 
Audio Plate 7 88 88 104 
Amp, Grid 1 -0.7 -0.7 -0.8 

V7 6C4 Plate 5 87.5 88 120 
Phase Cathode 7 -11 -11 -13 

Inverter Grid 6 -16 -16 -19 

V8 6V6GT 
V9 6V6GT Plate 3 300 300 298 
Audio Screen 4 224 224 292 
Power Cathode 8 0 0 0 
Output Grid 5 -17 -17 -21 

V10 5Y3GT 
Rectifier Fil. e 305 305 307 
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TELEVISION VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 15000 microvolt test pattern signal was fed into the receiver, 
the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuiting 
the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst- between the indicated terminal and chassis 
ground and with the receiver operating on 117 volts, 60 cycles, a-c. The symbol < means less than. 

TELEVISION VOLTAGE CHART 

Tube 

No. 

Tube 

Type Function 

Operating 
E. Plate E. Screen E. Cathode E. Grid 

Notes on Measurements Tube 

No. 

Tube 

Type Function 

Operating 

Condition 

E. Plate E. Screen E. Cathode E. Grid 

Notes on Measurem•nt• Condition Pin 

No. Volts 

Pin 

No. Volts 

Pin 

No. Volts 

Pin 

No. Volts Pin 

No. Volts 

Pin 

No. Volts 

Pin 

No. Volts 

Pin 

No. Voltz 

VI 

KRK29 

61307A 

R-F 

Amplifier 

15000 Mu. V. 

Signal 6 170 8 0.1 7 
V108 6CB6 

3rd Piz. I-F 

Amplifier 

15000 Mu. V. 

Signal S 138 6 150 2 2.3 1 0 
No Signal 6 133 8 1.1 7 0 

No Signal 5 130 6 143 2 2.2 1 < 0.1 

R- F 

Amplifier 

15000 Mu V. 

Signal 1 270 - 3 170 2 

V109A 12.AU7 

Picture 

2nd Det. 

15000 Mu. V. 

Signal 1 -25.8 - - 3 0 2 -1.85 
No Signal 1 260 3 133 2 __ 

No Signal 1 -14 - 3 0 2 -.6 

V2 

KRK29 

6X8 Miser 

15000 Mu. V. 

Signal 9 160 8 160 6 0 7 

-2.4 to I 

-3.0 

V109B 12AU7 

Hone. Sync 

Separator 

15000 Mu. V. 

Signal 6 260 - - 8 160 7 122 

No Signal 9 145 8 145 6 0 7 

-- 2.8 to 

-3.S 
No Signal 6 253 - - 8 105 7 94.5 

R- F 

Oscillator 

15000 Mu. V. 

Signal 3 95 - 6 0 2 

-3.8 to 

-5.S 
V1I0A 6X8 

Video 

Amplifier 

15000 Mu. V. 

Signal 9 120 8 147 6 .9 7 -1 .85  

AGC control set 

for normal operation 

No Signal 3 90 - 6 0 2 

-- 3.0 to . 

No Signal 9 95 8 138 6 1:35 7 -.6 
AGC control set 

for normal operation 

VI 

KRK12A 

6507A 

R-F 

Amplifier 

15000 Mu. V. 

Signal 6 143 8 1.2 7 0 
V110B 6X8 

Vert. Sync 

Separator 

15000 Mu. V. 

Signal 3 79 - - 6 .so 2 -26.8 

No Signal 6 138 8 1.0 7 0 
No Signal 3 46.5 - - 6 1.35 2 -2.1 

R- F 

Amplifier 

15000 Mu. V. 

Signal 1 260 -- - 3 143 2 97 
VII1A 12AU7 

Video 

Output' 

15000 Mu. V. 

Signal 6 231 - - e 13 7 0 

No Signal 1 250 - 3 137 2 97 
No Signal 6 225 - - 8 12.5 7 0 

V2 

KRKI2A 

6AF4 

R- F 

Oscillator 

15000 Mu. V. 

Signal 1 & 7 78 5 0 2 & 6 -8 
VII1B 12AU7 

AGC 

Amplifier 

15000 Mu. V. 

Signal 1 -55 - - 3 135 2 125 

No Signal 1 & 7 75 5 0 e& 6 -- 6 
No Signal 1 0.3 - - 3 132 2 • 68 

V3 

KRKI2A 

6BOTA 

I- F 

Amplifier 

15000 Mu. V. 

Signal 6 270 8 148 7 103 
V112A 6SN7GT 

Sync 

Output 

15000 Mu. V. 

Signal 1 83 - - 3 0 2 -3.28 

No Signal 6 260 - - 8 142 7 99 
No Signal 1 84 - - 3 0 2 -1 .3 

I- F 

Amplifier 

15000 Mu. V. 

Signal 1 148 - 3 1.4 2 0 
V112B 6SN7GT 

Vertical 

Oscillator 

& Discharge 

15000 Mu. V. 

Signal 1 ao - - 8 0 7 -63.5 

Depends on setting of Vert. 

hold control 

No Signal I 143 - - 3 1.2 2 0 

No Signal 6 182 - - 8 0 7 -W 

Voltages shown are synced 

pis adjustment 

V4 

KRK12A 

6S4 

Voltage 

Control 

15000 Mu. V. 

Signal 9 270 - 2 94 6 *68 
*Depends on adjustment of R6. 

V113 6K6GT 

Vertical 

Output 

15000 Mu. V. 

Signal 3 253 4 262 8 0 5 -28.8 
No Signal 9 260 - 2 so 6 *65 

V101 6AU6 

lot Sound 

I-F Amp. 

15000 Mu. V. 

Signal 5 • 122 6 138 7 1.01 1 0 

No Sional 3 245 4 253 8 0 5 -27.5 

V114 6SN7GT 

Horizontal 

Ose. Control 

15000 Mu. V. 

Signal 2 175 - - 3 -3.5 1 -21 
No Signal 5 113 6 126 7 .9S 1 0 

V102 6AU6 

2nd Sound 

I- F Amp. 

15000 Mu. V. 

Signal 5 210 6 130 7 0 1 -2.05 
*Unreliable measuring point. 

Voltage depends on noise 

No Signal 2 170 - - 3 -5.5 1 -17.5 

6SN7GT 

Horizontal 

Oscillator 

15000 Mu. V. 

Signal 5 183 - - 8 0 4 -67 
No Signal 5 205 6 122 7 0 1 *-I.12 

V103 6AL5 

Ratio 

Detector 

15000 Mu. V. 

Signal 7 1.7 - -- 1 21 • - 

7.5 kc deviation at 

1000 cycles 

No Signal 5 179 - - 6 0 4 -U 

V115 6B06GT 

Horizontal 

Output 

15000 Mu. V. 

Signal Cop 4 193 8 22 5 -14 

'High Voltage 

Pulse Present 
No Signal 7 4.1 - - 1 11.8 - - 

Ratio 

Detector 

15000 Mu. V. 

Signal 2 1.7 - - 5 21 - 
- No Signal Cap • 4 185 8 20.5 5 -13.5 

'High Voltage 

Pulse Present 

No Signal 2 4.1 - - 5 11.8 - - 
V116 

11330.T 

/8016 

H. V. 

Rectifier 

15000 Mu. V. 

Signal Cap - - 2 & 7 18,700 - - 

°High Voltage 

Pulse Present 

V104 6AV6 

let Audio 

Amplifier 

15000 Mu. V. 

Signal 7 78 - - 2 0 1 At min. volume 
No Signal Cap - - 2 & 7 18,350 - - 

'High Voltage 

Pulse Present 

No Signal 7 76 - - 2 0 I -.65 At min. volume 

V117 6AX4GT Damper 

15000 Mu. V. 

Signal S 261 - - 3 • - - 

*High Voltage 

Pulse Priment 

V105 6K6GT 

Audio 

Output 

15000 Mu. V. 

Signal 3 205 4 220 8 15.2 5 0 
At min. volume 

No Signal 5 253 - - 3 • - - 

'High Voltage 

Pulse Present No Signal 3 198 4 207 8 14.5 5 0 At min. volume 
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No Signal 5 95.5 6 105 2 0.53 1 <0.1 
No Signal 4 & 6 - - - 2 & 8 271 - - 

' 

©John Y. Rider 



TELEVISION CIRCUIT SCHEMATIC DIAGRAM, KCS83F 

[--
L113 

s Il• 
1.17 3 

•4 10• 

161 1.16 • 5 9 • _ 

LIS a 7' 6 a• 7 

IT 

ANT. MATCHING UNIT 

13 

LS L4 LI 
F- I- F I- F 
TRAP TRAP TRAP 

CZ 
5 

C4 C3 
33 27 

12 
TI 
ANT 

TRAM.' 

ANT 
T.B. 

300A 
BAL. 

JI -F 
REAR 
View 

P1A-e4 P181-31 
PIN PIN 

VIEW VIEW 

51-E 5I- E 
REAR FRONT 13 

•2 12 • • 110 L8 

L II 

L12 
L L3 

L 14 

51-D 
J2 REAR 

t- P. L9  INPUT II 13 61 =t _ • 2 

•3 

10• ) •4 

9. • •S 

e ; 

RIO 
100K 

T *le% 
- 10.0 

TP.1 

C6 
270 

SI-D 
FRONT 

13 I 2 

12•:-

3 033 
4-40 

toe 

9 • - 63' 

; 1.1v 

CIO r C8 R2 „,1 120 1 
100 

TUNER UNIT 1 
KRK-29 1 

C as 
3.3 

1.2o 2701 

 (Tr  

TO 
ANT, 

72X 
COAX. 

RS 
I MEG 

CS 
1000 

C13 
270 

126 

125 

L24 

1.2 

L22 1.21 

L27 RG 
1000 -..- C II , 

31-C SI-C 
REAR 0.8-3 FRONT 

2 2.2 1' C17 CIS 1-3._.3 1000 1000 13 13 
' . 2 12. • L28 C14 4.«. 9 r -3H E 
•3 it. 9:•30T i 

29 -...-. ce i R7 { R13 ; 4 10• 
034 0  
470 i ISK S12 K -.5 9. _L30  

1.31 
;-4 I C39 

L 2 T 2.2  - -) (-11gCs 

L43 II? TF-2 L36 v2 

= 6X8 C20 R8  

=  SI-B RE tñ 05C a MIXER 82 T. 27K FRONT 

L42 13 6 1°1-2 -4 ..; il, 0145V 
It 

144 L4 CIE e ss- . 
s .3 80 145 L +90V 

s• - 

C23 Ile 

0.68 10.2 
MMF. 

• 

St- A 
L60 FRONT 

•4 

•5 1.57‘ 

7 6 CtO37 1.56 

TEI3 

I C25 
e-0.8 -

0.241 
10 T tooK 

v 
CHANNEL SELECTOR SWITCH SI 

FRONT AND REAR SECTIONS VIEWED 
FROM FRONT AND SHOWN IN 
CHANNEL NO.2 POSITION. 

COLOR CODES MOULDED PAPER CAPACITORS 

MULTIPLIER 

DIGITS TOLERANCE 

VOLTAGE 
RATING 

OUTER FOIL ENO 
(MAT BE ON EITHER ENO) 

DIGITS MULTIPLIER 

muLT.pLIER 

DIGITS TOLERANCE 

VOLTAGE 
RATING 

OUTER FOIL ENO 
(MAT BE ON EITHER END 

yeerNGGE 
ARM". 
POINTS 
TO OUTER 
FOIL ENO 

TOLERANCE 

NS 100 

AMA COLOR CODE, FIXED MICA CAPACITORS 

WHITE INDICATES RMA STD 
BLACK INDICATES JAN STD 

'Ck 
QUALITY I MULTIPLIER 

TOLERANCE 

WHITE INDICATES RUA STD 
BLACK INDICATES JAN STD 

D- 48881 

DIGITS 

Net. 

12AU 7 

C 174 A 
10-160 
HOC. 

LOCKING 
RANGE 

R119 
1.5 MEG 

VIOl 

6AU6 
151 SOuND 
i- F AmPL. 

SOUND lK.N.SKI°14N‘CeF  

r  
+113V I 

ci0.2 a :  C103 noK; 
.39 22 RA 102j. 

1 
+I35V 

Y 

CIOIA C1016 
.01 

+155 V. 

+270V. 

+270V. 

TIO4 
1ST PIN 
IF TRANS 

180K 

C143 
220 

R121 
3800 

+270V 

CI27 

1470 
••• 

,re" 

I000 ;c414: 

V1011 

6CF 6 
1ST PIA 
1-F RAWL 

T \Oa 
2ND pm 
IF TRANS 
43 MC 

C 

R127 
>1000 

01245T  C142 RI48 

5 MF ..1_ 0.47 T 43K 
PIAS 

)150K 

A-13-0 Riso 
AmFL 4714 

+0.3V .7.4% 
CI45 ele iZ 

.613V •°°22 e 

BC 1244 

I 10 MF. 

R154 
50014 
A G C 
CONYR 
%%Imam. 

RISS 
470 
+AA  

7 

V102 

6AU6 
2ND. SOUND 
1-F ~PL. 

+205V 

tol 
RATIO DST 
TRANS 
4.3 MC 

V103 
6A L5 
RATIO 
DETECTOR 

+4.15V 

_• Ci 4.1V. 

R104 
10K 

C104 4-
.01 

+270V. 

V107 7107 

6C F 6 3 RD. PIK 
r.F TRANS 

2ND P,X 
i-F AMPL 455 eC • 

R11.254 

MEG 

31098 R160 

12AU7 eleK 6X8 
MOR. SYNC CI48 
SEPARATOR 270 

• ié-•  
i 

R161 0150 
270K 0.1 

C149 ‘V 
330 

C147 

R157 
1014 

• 94.5V 

+105V 

RISS 

680K T .0039 1' 

+2703. 

R196 
75K 

HOR. HOLD 
5197 CONTR R13. 
22 K 6810. 

4- 2 

+270V .00g13 C178 . 170V. 

; •047 

0176 IR191 

C1751.  R P30 
12 1501( 

VII4 

65147-GT 
woR SWEEP OSO 
AND CONTR. 

VERT SYNC 
SEPARATOR 

R1G2 
2.2 MEG 

RIGS 
1.2 
MEG. 

+179v 
5200 

4 1814 

3RD DIX 
t.F AMPL 

RIDS 
tOK 

Re 7 C195 r ..-1 c194 8108 Cl°9 
470 I 1470 K IR°22 

Sal- FRONT 5101- REAR' 

valf T toe 
4TH PIS 
IF TRANS 
44.5 MC 
  C  

• D 

A 

S 110v 

-C131 
11000 R2I6 

I2K 

01.361.- - C133 
470 I I ' 01 

1_112 

5132 
3.9 MEG. 

R164 
3913 

4-5 
8 7 

C 151 - C154 Y 
.033 - .022 

0152- C153 
180 82 

T 114 e R203 
MOR SWEEP $ 820K 
055 TRANS 

DI 

R168 
2.2 MEG. 

C184. R205 

660 47 - 135V 
(  

C1746 

7?.°E1. 
DRIVE 

.t R202 
>47K 

 ti  
C165 
.0012 

F lol 
0.25 AMP. 

+270V 

CI56 
.0082 

VI09 B 

330o 6S117-GT 
RIGS VI124 

.21,7 SYNC. 

4700 OUTPUT 

• 135 V 

C II 
.0047 

R11213 
I MEO. 
VOL . 
CONTR. 

V104 

6AV6 
481 AUDIO 
AmPl 

3 CII3 

t°1 -0.653 

eRI13 
12 K 

L104 
4.3 MC. 
TRAP 

A 

L 103 
250 NUN 
GRN 

0193 1 Ri3G 
.0039 T 120 

V113 

6K6-67 
R176 0163 0167 RI80 VERT. SWEEP 
22 1( .015 .022 22K OUTPUT 

66t47- GT 
VERT. SWEEP 
OSC. g DiSCH 

0159 
.0059 

R172. 
1.5 MEG 
VERT 
HOLD 2 
CONTR 

C183 - 

VII! 
686GT 
MDR . SsvEEP 
OUTPUT 

CI87 
0.27 

3 
8173 

3.5ble0 
HEIGHT 
CONTR 
gnAmo 

8205 
270K 

R175 CIG2 RI77 
470K •047 I 81( 

Tt15 

TRAM. 

R137 R13 

Rl39i 
1814 

+270V 

-4 R178 

T.0.027 0.016242_2z,, 

C 

390k 

e 

CR:.0:68: 1:93 2.5 MEG 

BToo... VERT LINE 

 11 • 

CONTR 

0. 1 +270V. RIBA 470K 

820K 

VIII 

163-6T 
H-V RECT 

7 

r 18,350V 

OV 

nAu7 
C138 .VIDEO 047 OUTPUT 

L106 

11.51.3 

RI41 
470K 

+225V RI74 
2213 

12.5V 1107 
500 tru-el 
ORS. WHT 

RI44 C139 
180 .0027 

R140 
5600 RII2 A 

10K 
PIX. 2 

CONTR 

VIOC 

6K6-6T 
AUDIO 
OUTPUT 

• +198V. c 

.0027 

7103 
AUDIO 
OUTPUT 
TRANS. 

bLU 

a 

C11913 
20 MF. 

1817 8. 

+2770V. 

P104 

} TO 
J2-F ON 217392 
TE1.1 ON 217393 
RADIO 

rumen°. SW. Slot FRONT AND 
REAR VIEWED FROM FRONT WITH 
CONTROL SHAFT IN MAX . COUN TE R 
CLOCKWISE POSITION ( P03. NO. I) 

POS I - TV. MIN HIGHS. 
2 - TV NORMAL. 
3 - TV. MIN. LOWS. 

NOTE. 3101 LIMITED TO 
POSITIONS 1,2 AND 3. 

V1114 L108 
120 MU- 14 

CI41 
0.1 

RI42 
7500 

+270v 

RI46 C124C 
1500 30 MF 

RI86 
220K 

+27ov 
• R145 

200 K 
BRIGHTNESS 
CONTR 

TiI2 
VERT. SWEEP 
OUTPUT TR. 

rIST.I.T - 1 R188 
245v, 

.C140 G IN 3300 

I RED -.--

047 R,e„  

CHANNEL 
INS. LAMP 

BRN 

T 150K 

253V 

R207 L109 C144_ 

6800e Cog398 
CONTE  V117 

I c ELI3 6AX4 
R206 .039 3 -GT 
180 C190 L110 DAMPER 

270 IS MN-. 5 

.2 v a Y 

LIII 
LINE 

CONTR 

EE.47983 - 0 

DEFLECTION YOKE 

R2I1 R2I2 
560 560 I TEL 

P102-.1 
FIN VIEW 

-IBLK- RED 

VI IB 

2IAP4 
KINESCOPE 

UI 
• METAL 

▪ GLASS 

0.1 

-'- C 170 

10047 

VI 19 3120 

5U4-G 5Y3-GT 
RECT RECT TII3 

s 2 I 

6 I: I 
AR,- RED. I 

JI02. F 
REAR-VIEW 

VEL 

RN. YEL 

+271V BRN 1 
Y 

UV.* + p%le 

ISLXISRN 
5103 

LII7 POMACE 

a • +270v 
01194 01174 SUPPLY 
80 MR I100 MF.1 

0105 
TO 

J3.F ON 217392 
J4-FON 211'393 

RADIO 

5102 

The schematic is shown in the latest All capacitance values less than 1 in FM Direction of arrows at controls indicates All voltages measured with "VoltOhmyst" Figure 35- Television Circuit 
condition at the time of printing, and above 1 in MMF unless otherwise clockwise rotation, and with no signal input. Voltages should Schematic Diagram, KCS83F 

All resistance values in ohms. K = 1000. noted, hold within r_i.-20% with 117 v. a-c supply. 
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STOCK I 
No. DESCRIPTION STOCK 

No. DESCRIPTION 

76539 

78235 
78233 
77853 

77616 

77151 
77913 
76532 

77084 

77855 

77293 
77252 
73960 

75437 
78276 
75199 

93056 
54207 
70935 
76739 

78247 

78603 

71504 
71502 
71503 

78397 
77854 
73591 
73870 
73460 
73458 
78401 
77915 
77919 
77921 
77206 
75763 
78271 
78583 
76552 
78584 
76537 
76538 

TUNER ASSEMBLIES 
LRK29 

Board-Antenna matching trarmformer terminal board 
les, colle and capacitors 

Board-Terminal board, 5 contact and ground 
Bracket-Side bracket for mounting coil and stators 
Capacitor-Ceramic, variable, for fine tuning capacitor 
-plunger type ( C27) 

Capacitor-Adjustable, mica: 
4-40 mmi. ( C33) 
Capactior-Adjustable, 'tactile: 
0.8-3.0 mml. ( C11 C2I, C25) 
0.8-3.0 mml. ( C22$ 
1-4 mmi. ( Cl) 
Capacitor-Ceramic: 
feed-thru, 1000 mml. ( C5, C15, C17, C18. C19) 
Capacitor-Fixed, ceramic, non-insulated, 
Temp. cool. = 

10 mml., ± 1 mml., 500 volts ( C26, C37) 
Capacitor-Fixed, ceramic, High " X" disc: 
070 mmi., +100%, -0%, 500 volte ( C29, C34, C35) 
1000 mmi., + 100%, -0%, 500 volts ( C8, C9, C14) 
10,000 mml., +100%, -0%. 500 volts ( C28) 
Capacitor-Fixed, ceramic, insulated, High "X" 
100 mml., =20%, 500 volts ( C361 
150 mml., = 10%, 500 volts ( Cl2) 
270 mml., =20%, 500 volts ( C6, CIO, C13) 
Capacitor-Fixed, ceramic, non-insulated. 
Temp. cool. .= 0 

5 mml., =0.5% mml., 500 volts ( C2) 
18 mml., = 10%, 500 volts ( Cl) 
27 mml., = 10%, 500 volts ( C3) 
33 mml.. = 10%, 500 volts ( C4) 
Capacitor-Fixed, ceramic, non-insulated. 
Temp. cool. -750 

10 mml., = 10%, 500 volts ( C24) 
Capacitor-Fixed, ceramic, Temp. coef.-N1400 
62 mml., = 10%, 500 volts ( C20) 
Capacitor-Fixed, headed-lead: 
0.68 mml., =20%, 500 volts ( C23) 
2.2 mml., -t20%, 500 volts ( C3I, C39) 
3.3 mml., 500 volts ( C38) 
Capacitor-Mica trimmer: 
80-150 mml. ( CI6) . 
Clip-Fine tuning clip for fine tuning core 
Coil-Antenna matching coil ( Part of TI) 
Coil-Channel #6 mixer coil ( L48) 
Coil-Channel #6 r.f, plate coil ( L32) 
Coil-Channel #6 ri. grid coil ( 1.14) 
Coil-Channel es antenna coil ( LOI) 
Coil-Channel # I3 oscillator coil ( L49) 
Coil-Channel #13 mixer coil ( 1.36) 
Coil-Channel #13 r.f, plate coil ( 1.20) 
Coil-Filament choke coil ( 1.33) 
Coll-Heater choke coil ( 1,34, L35) 
Coil-IF, Input coil complote with adjustable core ( 1.9) 
Coil-Mixer I.F. coil ( L43) 
Coil- RF amplifier coupling coil ( L7) 
Coll-RF plate IF. con ( 1.27) 
Coil-Shunt coil complote with adjustable core ( 1.3) 
Coil-Shunt coil complote with adjustable core ( 1.2) 

503033 33 ohms, = 10%, vs watt 0.119) 
503112 120 ohms, = 10%, Vs watt ( R2) 
503147 470 ohms =10%, Vs watt ( R14) 
503210 1000 ohms, =10%, % watt ( R6, R20) 
503233 3300 ohms, = 10%, Vs watt ( R9) 
503268 6800 ohms, =10%, % watt ( RI) 
523312 12.000 ohms, = 10%, 2 watts (RI3) 
523315 15,000 ohms, = 10%. 2 watts ( R7( 
503410 100,000 ohms, =10%, 'h watt ( R3, RIO, RI), R12) 
503510 1 meaohm. =10%. Vs watt (R4, R5) 

78399 Transformer-Convertor transformer (r2, R8) 
76540 Trap-FM trap complote with adjustable core ( L5) 
78468 Trap-IF trap 
75542 Trap-IF trap (41.25 MC) complote with core ( Li) 
76541 Trap-1F trop ( 45.75 MC) complete with core ( L4) 
75190 Washer-Insulating washer ( neoprene) for capacitor 

TUNER ASSEMBLIES 
XR112A 

77580 Ball-Steel ball (. 125" dia.) ( 12 req'cl) 
77579 Ball-Steel ball (. 187" dia.) 
77618 Bracket-Bracket and spring contact assembly for ground 

ing rotor-assembled to oscillator shield 
78338 Bracket-Lamp bracket 
77619 Bracket-VHF input connector and bracket 
76845 Bracket-Vertical bracket for oscillator tube shield 
77591 Cam-Fine tuning cam 

Capacitor-Adjustable, mica: 
77616 4-40 mml. ( CI6) 

77687 

77621 
77084 
77615 

77210 
77688 
74182 

71924 

77625 
77293 
77624 
77252 
73960 

77691 
77689 
77690 
71500 
78047 
77634 
77628 
77629 
77631 
77632 
78224 
77627 
77595 

503047 
503110 
503112 
503210 

Capacitor-Fixed, ceramic: 
comprising I section of 2 mml., and I section of 22 mml 
. ( Cl2, C13) 

crystal holder 22 mmi., temp. cod. = -750 ( C11) 
feed-thru, 1000 mmi. ( C2I, C23. C251 
stand-off, 1000 mmi. ( C3, C19, C24, C26) 
Capacitor-Fixed, ceramic, non-insulated. 
Temp. ceci. = 0 

2 nunf., =0.25 mml., 500 volts ( CIS) 
5 mmi., =0.5 mml., 500 volts ( C34, C36, C38, C4I) 
6 mml., =0.5 mmi., 500 volts ( C5) 
Capacitor-Fixed, ceramic, non-insulated, 
Temp. coef. = -750 

56 mml., -± 10%, 500 volts ( C10) 
Capacitor-Fixed, ceramic, High "K" disc: 
220 mmi., +100%, -0%, 500 volts ( CI8) 
470 mml., +100%, -0%, 500 volts ( C43) 
680 mmi. , + 100%. -0%, 500 •olts ( C4) 
1000 mmi., +130%, -0%, 500 volts ( C14. C20, C22, C27) 
10,000 mml., +100%, -0%, 500 volts ( C17) 
Capacitor-Fixed, headed-lead: 
.33 mmi.. -±- 10%. 500 volts ( C33. C35) 
.82 mmi., =10%, 500 volts (C37) 
1 mmi., = 10%, 500 volts ( C40) 
1.5 mml., = 10%, 500 volts ( C391 
2 mml., = 10%, 500 volts ( C42) 
Coil-1.F, neutralizing coil ( LI2) 
Coil-1.F. trap ( L7) 
Coil-O•cillator cathode coil ( L9) 
Coil-Oscillator heater coil ( 1.14) 
Coil-Oscillator heater coil ( L15) 
Coil-Oscillator plate coil ( L11) 
Coil-Peaking coil ( 1.6, R11) 
Coil- RF plate coil ( 1.8) 
47 ohms, = 10%, Vs watt ( R16) 
100 ohms, = 10%, Vs watt ( RIO, R17) 
120 ohms, = 10%, 'h watt ( R2, R9) 
1000 ohms, =- 10%. 'I, watt ( R14) 

5033)0 10,000 ohm., = 10%, Vs watt ( 1114) 
503322 22,000 ohms, = 10%, Vs watt ( RI) 
503410 100,000 ohms, = 10%, Vs watt ( R18, R19) 
503412 120,000 ohms, = 10%, 'h watt (R5) 
503427 270,000 ohms, =10%, % watt ( R4) 
503447 470,000 ohms, = 10%, 'h watt ( R8) 
503582 8.2 megohm, Vs watt ( R3, R7) 

77609 

77610 
77526 
77585 

78220 

78225 
76438 

77293 

78622 
77672 
78623 
73960 
75991 

33098 
33380 
39044 
39042 
71922 
47617 

75475 
76474 
39636 
75248 
76579 
39640 
76476 
39644 

75217 

78213 

77644 

78212 

75643 
73595 
73599 
73818 
73796 
73920 
73808 
73561 
73± 
73565 
73797 
73562 
73798 
73810 
73552 
73813 
73553 
73592 
73792 
73557 
73794 
73786 
73787 

76479 
75995 
78221 
73594 
77676 
73477 
76442 

75253 
71529 
71526 
77674 
78222 
75252 
76640 
78205 
35787 
76457 
75474 

74594 
50367 

76975 
78209 
78206 
77639 
78208 

78210 
78207 
78199 

78218 
78215 
78226 

76382 
76639 
77570 
77671 

502033 
503047 
502058 

Transformer-Mixer I.F. transformer complote with ad-
justable cores (TI) 

Transformer-Primary I.F. link tran•lormer (T2, R15) 
Trap-1.F. trap (LI, Cl, 1.2, C2) 
Washer--"C' Washer for indicator shaft or fine tuning 

link spring 
CHASSIS ASSEMBLIES 
XCS 83F-VHF CHASSIS 
XCS 83H-UHF CHASSIS 

Capacitor-Adjustable, mica: 
5-70 mml. ( C122) 
Capacitor-Fixed, ceramic: 
82 mml. , = 10%, 3500 volts ( C144) 
500 mmi., 25,000 volts ( C191) 
Capacitor-Fixed, ceramic, High " K" disc: 

470 mml., + 100%, -0%, 500 volts ( CI20, C125, CI25, C128, 
CI32, C194, C195, CI96, CI97) 

470 rami., =20%, 500 volts ( C127, C129) 
dual 470 mml., +100%. -0%, 500 volts ( CI30) 
1000 mmi., =20%, 500 volts ( C131) 
10,000 mml., +100%, -0%, 500 volts ( CI04, C105, CI33) 
dual 10,000 mml., +100%, -0%, 500 volts ( CIOIA, C1018) 
Capacitor-Fixed, ceramic, non-insulated, 
Temp. cool. -750 

10 rami., ±1 mml., 500 volts ( CI34) 
12 mml., =10%, 500 volte ( CI75) 
15 mmi., =5%, 500 volt• ( CI23) 
47 mmi., =5%, 500 volte ( CI37) 
180 mmi., = 10%, 500 volts ( C152) 
270 mmi., =10%, 500 volts ( C114) 
Capacitor-Fixed, mica: 

68 mmi., =5%, IWO volts ( C176) 
82 mmi., =5%, 1000 volts ( C153) 
220 mmf., = 10%, 500 volts ( C155) 
220 mmi.. = 10%, 1000 volts ( C143) 
270 mml., =10%, 1000 volts ( C148. CI90) 
330 mmi., = 10%, 500 volts ( C149) 
330 mmi., =5%, 1000 volts ( CI81) 
070 mmi., =5%, 500 volts ( C107, C108) 
Capacitor-Mica trimmer: 
dual 10-160 mml. ( CI74A, CI74B) 
Capacitor-Electrolytic: 
comprising: 1 section of 10 mfd., 350 volts, I section of 5 

mid., 350 volts and I section of 30 rnfd., 50 volts ( CI24A, 
C124B, C124C) 

comprising: I section of 80 mfd., 400 volts and 1 section of 
20 mid., 400 volts ( C119A, C119B) 

comprising: 1 •ection of 100 mfd., 400 volts and 1 section 
of 20 mid., 50 volts (C117A, CII7B) 

Capacitor-Fixed, paper, oil impregnated: 
.001 mid. 1000 volts ( CI40, C146, CI73. C198) 
.0022 mid., 600 volts (CI09, C145) 
.0027 mid., 600 volts ( CII5, CI39, C157, C161) 
.0027 miel., 1600 volts ( C118) 
.0039 mid., 600 volts ( CI47, CI93) 
.0047 mid., 600 volts ( CIII, CI70) 
.0082 mid.. 1000 volts ( C156) 
.01 mid., 400 volts ( CI13, C116) 
.01 mid., 400 volts ( C150, CI58, C169, C177) 
.01 mid., 1000 volts ( CI60) 
.015 mid., 600 volts ( C163) 
.022 mfd., 400 volts ( CI79) 
.022 mid., 600 volts (C164, C167) 
.022 mid., 1000 volts ( C154) 
.033 mfd., 000 volts ( CI12, CI51) 
.039 'nid.. 1000 volts ( CI88, C189) 
.047 mid., 400 volts ( C178) 
.047 mid,, 600 volts ( CI38, CI62, CI68) 
.068 mfd., 400 volts ( CI66) 
.1 mid., 600 volt. ( CI41, CI83, C186) 
.22 miel., 400 volts ( C121) 
.27 miel., 200 volt. ( C187) 
.07 mid., 200 volts ( C110, C142, C180) 
Capacitor-Fixed, moulded paper, mineral oil 
Impregnated: 

.00058 mid.. 600 volts ( CI84) 

.0012 mfd., 500 volts ( CI85) 

.0039 !nid., 600 volts ( C1591 

.01 -nid., 600 volt• ( C182) 
Choke-Filter choke ( 1.117) 
Coil-Filament choke coil ( 1.101, 1.112, 1.1)9) 
Coli- Horizontal linearity coil complote with adjustable 

corn ( L111) 
Coil-Peaking coil ( 120 muh) ( 1.102) 
Coil-Peaking con ( 120 muh) ( 1.108, R170) 
Coil-Peaking con ( 250 muh) ( 1.103) 
Coil-Peaking coil ( 250 muh) ( L105, R138) 
Coil-Peaking coil ( 250 muh) ( L106 R215) 
Coll-Peaking coil ( 500 muh) ( L10/) 
Coil- RF choke coil ( 1.5 muh) ( L110) 
Coil-Width coil complote with adjustable core ( 1.109) 
Connector-Audio input connector (( 101) 
Connector-Second anode lead connector 
Connector-Single contad male connector for speaker 
leads 

Connector-2 contact male connector for power cord 
Connector-6 contact iemale connector for yoke leads 

((102) 
Control-AGC control ( RI54) 
Control-Brightness control ( R145) 
Control-Height control ( R173) 
Control-Horisontal hold control ( R196) 
Control-Picture control, volume control and power 

switch ( R112A, RII2B, S102) 
Control-Vertical hold control ( R172) 
Control-Vertical linearity control ( R183) 
Cover-Hi-voltage compartment cover 
ruse-.3 acon., 250 volts ( F101) 
tirommel-fltibloor grommet sot 2nd anode lead conne 
Holder-Fuse holder 
Insulator-Polystyrene insulator for hi-voltage socket 
Lead-Anode lead complote with eyelet 
Resistor-Fixed, wire wound: 
0.82 ohms', 1/3 watt ( R210) 
180 ohms, 2 watts ( R206) 
3300 ohms, 7 watts ( R106) 
3800 ohms, 7 watts ( R121) 
Resistor-Fixed, composition: 
33 ohms, =5%, Vs watt ( R.128) 
47 ohms, = 10%, 'h watt ( R107, R205) 
68 ohms, =5%, 'h watt ( R125) 

503112 
502118 
503118 
503147 
513156 
503210 
513210 
503215 
523218 
30733 

503233 
502239 
503239 
503247 
503256 
523268 
512275 
503282 
502310 
503310 
523310 
503312 
503315 
502318 
503318 
523318 
502322 
503322 
502333 
503339 
502343 
503347 
512347 
513347 
502356 
503356 
503368 
503382 
503010 
502415 
503415 
512415 
502418 
503422 
503427 
503433 
503039 
502447 
503447 

503468 
502482 
503482 
503510 
503512 
502515 
512518 
503522 
503539 
503510 
78203 

76433 

78201 
76440 

76997 
78200 
77112 

76981 

78202 
76204 

76983 
78219 

76876 
76867 

76672 

77116 
76347 
73013 

73851 
73795 
73796 
73920 
73562 
73561 
73553 

75071 
sontl 
73072 

77379 

503082 
503127 
513212 
502218 
503312 
503327 
503339 
503368 
503412 
503422 
503439 
503447 
503515 
503533 
503610 
76869 
76870 
74697 
77115 
51955 

REPLACEMENT PARTS 

120 ohms, =10%, Vs watt (R136) 
180 ohms, =5%, Vs watt ( R131) 
180 ohms, =10%, Vit watt ( RIN) 
470 ohms, = 10%, Va watt ( R133) 
560 ohms, = 10%, 1 watt ( R116) 
1000 ohms, = 10%, 'h watt ( R103, R118, R123 R127 R1291 
1000 ohms, = 10%, 1 watt ( R105) 
1500 ohms, =10%, VI watt ( R146) 
1800 ohms, = 10%, 2 watts (RI17) 
3300 ohms, =5%, Va watt ( R166) 
3300 ohms, = 10%, Vs watt ( R188) 
3900 ohm., =5%, 'h watt ( R135) 
3900 ohms, = 10%, 'h watt ( R198) 
0700 ohms, = 10%, 'h watt ( R167) 
5600 ohms, = 10%, Vs watt ( R140, R158) 
6800 ohm., = 10%, 2 watt. ( R207) 
7500 ohms, =5%, I watt ( 111142) 
8200 ohms, = 10%, Ys watt ( R179) 
10,000 ohms, =5%, % watt (R109, R110) 
10,000 ohms, =10%, Ys watt ( R157) 
10,000 ohms, = 10%, 2 watts ( R104) 
12,000 ohm., = 10%, Vs watt ( R113, R137, R216) 
15,000 ohms, = 10%, Va watt ( R122, R189) 
18,000 ohms, =5%, % watt ( R177) 
18,000 ohms, =10%, % watt ( R160, RI70, R171, R200) 
18,000 ohms, =10%, 2 watt. ( R139) 
22,000 ohms, =5%, % watt ( R180) 
22,000 ohms, = 10%. 'I, watt ( R169, R176, R197) 
33,000 ohms. =5%, Va watt ( R181) 
39,000 ohms, = 10%, 'h watt ( R108, R164) 
43,000 ohms, =5%, Vs watt ( 11148) 
47,000 ohms, =10%, % watt ( R134, R163) 
47,000 ohms, =5%, 1 watt ( R202) 
47,000 ohms, =10%, I watt ( R150) 
58,000 ohms, =5%, 'h watt ( R126 R130) 
56,000 ohms, =10%, % watt ( R269) 
68,000 ohms, = 10%, Va watt ( RI55, R159, R195) 
82,000 ohms, =10%, 'h watt ( R194) 
100,000 ohms, =10%, Va watt ( R214) 
150,000 ohms, =5%, Vs watt ( R149) 
150,000 ohm•, = 10%, V. watt ( R187, R190) 
150,000 ohms, =5%, I watt ( R199) 
180,000 ohms. =5%, Vs watt ( R120) 
220,000 ohms, = 10%, Vs watt ( R186) 
270,000 ohms, =10%, Vs watt (R161. R208) 
330,000 ohms, = 10%, 'h watt ( R115, R191, R193) 
390,000 ohm., = 10%. Vs watt ( R15). R178) 
470,000 ohms, =5%, Vs watt ( 18185) 
470,000 ohms, :90%, 'h watt (R114, R141, R147, R152, R175, 

R182) 
680,000 ohms, =10%, % watt ( R156) 
820,000 ohm., =5%, Vs watt (RI84) 
820,000 ohms, = 10%, 'h watt ( R192. R203) 
1 megohm, =10%, Vs watt ( R204) 
1.2 megohm, =10%. 1h watt ( R165) 
1.5 megohm, =5%, 'h watt ( R119. R124) 
1.8 megohm, =5%, I watt ( R201) 
2.2 megohm, =10%, V. watt ( RI62. R168) 
3.9 megohm. =10%. Va watt ( R132. R153) 
10 megohm, =10%. Vs watt ( R111) 
TransforMer-ist It. }six rianstormer complote With ad-

justable core (1104) 
Transformer-2nd, 3rd, or 4th, I.F. transformer ( T106, T107, 

1108) 
Trandormer-Hi-voltage transformer (T115) 
Transformer-Horisontal oscillator trandormer complet. 
with adjustable core ( T114) 

Tran•former-Output transformer (T103) 
Transformer-Power transformer 117 volts. 60 cycle (1113) 
Transformer-Ratio detector transformer complote with ad-

justable core (T102. CI06) 
Transformer-Sound IF. transformer complote with ad-

justable core ( T101, C102, CI03, R102) 
Transformer-Vertical output tran•former ( T112) 
Trap-1st I.F. grid trap complote suit), adjustable core 

(1.118) 
Trap-4.5 MC trap ( 1.104, CI35) 
Washer-Vellutex washer for tube socket and shield 

RADIO CHASSIS ASSEMBLIES 
RC- 1117 B 

(For Models 21T392, 21T392U) 
Antenna-Antenna loop complote 
Capacitor-Variable tuning capacitor complote with drive 
drum ( CIA, C1B) 

Capacitor--Adjustable trimmer, 2.5-30 mml., (C5, C22) 
CapacItor-Ceramic:-

56 mmi. ( C4) 
120 mmi. ( C13) 

Ccpacitor-Electrolytic comprising 1 section of 80 mid., 
150 volts and 1 section of 30 mid., 150 volts and 1 section 
of 10 mfd., 150 volts ( C17A, Cl7B, C17C) 

Capacitor-Tubular, paper: -
..0018 mid., 1600 volts (Cl, C8, C2I) 
.0033 mid.. 000 volts ( C12) 
.0039 mfd., 600 volt. (CI4, C19, C20) 
.0047 mid., 600 volts (C10) 
.022 mid., 400 volts ( C11, CIS) 
.01 laid., 400 volts ( CI6) 
.047 mid.. 400 votte ( C2, C3, C6) 

Capacitor-Tubular, moulded paper:-
.047 mid., 400 volts ( C18) 

Rectiner-beienium rectifier ( SRI) 
Resistor-Nominal value 95 ohms @ 38°C. with negative 
temperature coefficient ( R23) 

Resistor-Wire wound, 66 ohms, 5 watts ( R22) 
Resistor-Fixed, composition:- 

82 ohm., = 10%, 'h watt ( R19) 
270 ohms, =10%, 'h watt ( R6) 
1200 ohm•, = 10%, I watt ( R21) 
1800 ohms =5%, % watt ( R20) 
12,000 ohms, = 10%, Ys watt ( R17) 
27,000 ohms, = 10%, Vs watt ( R4) 
39,000 ohms, = 10%, Va watt ( R2) 
58,000 ohm•, = 10%, 'h watt ( R10) 
120,000 ohms, =10%, % watt ( R7) 
220,000 ohms, = 10%, 'h watt ( RI R13 R14) 
390,000 ohms, = 10%, Ys watt ( R8) 
470,000 ohms, = 10%, Vs watt ( 1116, R18) 
1.5 megohm, = 10%, 'h watt ( R3) 
3.3 megohm, = 10%, 'h watt ( R5) 
10 megohm, =10%, Vs watt ( R12, RIS) 

Shalt-Tuning knob shah 
Shield-Tube shield 
Socket-Dial lamp socket 
Socket-Tube socket, 7 pin, miniature moulded 
Socket-Tube socket, 7 pin, miniature moulded saddle-
mounted 

STOCK 
No. DESCRIPTION 

76368 Spring-Drive cord spring 
76873 Switch-Radio phono switch less volume control (SI) 
77377 Switch-"Radio-TV" switch ( 63, 64) 
77122 Transformer-Output transformer (T3) 
74918 Transformer-Ist I.F. transformer complote with adjust-

able cores (TI) 
73037 Transiormer-2nd I.F. transformer complote with adjust-

able corse (12) 
33726 Washer-"C•' washer for tuning knob shah 

RADIO CHASSIS ASSEMBLIES 
RC-IIIIC 

(For Models 217393, 21T393U) 
77332 Antenna-Radio antenna loop complets les. cable 
77308 Capacitor-Variable tuning capacitor ( CI- 1, C1-2, dl-3, 

CI-4, C1-5, C1-6) 
Capacitor-Fixed, ceramic, high "K" disc: - 

73473 4700 mmi., +100%, -0%, 500 volts DC ( C2, C4, Cl. CO. 
CII, C18, C20, C23, C24, C27, C32, C34, C35, C40) 

Capacitor-Fixed, ceramic, insulated, high "K" dise: - 
76348 47 mml., = 10%, 500 volts DC ( C10) 
75514 150 mml., =20%, 500 volts DC ( CI3, C28, C31) 
75511 220 mmf., =20%, 500 volts DC ( C3) 

Capacitor-Fixed, ceramic, non-insulated, temp. cool. 
= 

75613 5 mmf., -±1.0 mml., 500 volts DC ( C12, C14) 
30944 15 mmi., = 10%, 500 volts DC ( C14) 
75612 68 mmi., = 10%, 500 volts DC ( C15, C17) 
39396 100 mml.. = 10%, 500 volte DC (C5) 

Capacitor-Fixed, ceramic, non-insulated, temp. coef. 
= -470 =15%:-

77352 6.8 mmi., =5%, 500 volts DC ( CIO) 
Capacitor-Fixed, mica:-

39640 330 mmi., 500 volts ( C36, C37) 
39544 470 mml., 300 volis ( C6) 
73747 Capacitor-Electrolytic, 2 raki., 50 volts ( C39) 

Capacitor-Fixed, tubular, paper 
77468 .0018 mid,, 600 volts ( C8) 
73795 .0033 mid.. 400 volts ( C251 
73920 .0047 mfd., 600 volts ( C30) 
72490 .005 mid.. 200 volt. ( C33, C38) 
73551 .01 mfd., 400 volts ( C29) 
73797 .015 mfd., 600 volts ( C22) 
77469 .018 mfd., 200 volt. ( C21) 
73562 .022 mfd., 400 volts ( C26) 
73558 .047 mfd., 200 volts ( CI9) 
73935 Clip-Mounting clip for I.F. transformer 75558 & 76328 
77313 Coil-Antenna coil-F.M.(LI) 
71942 Coil-Filament choke coil ( L9, L10) 
75569 Coil-Oscillator coil-AM-complete with adjustable core 

(U, L4, L5) 
77315 Coil-Oscillator coil-FM ( L8) 
77305 Coil- RF coil-AM-complete with adjustable core ( L5. 

L7) 
Coil-RF coil-FM ( L2) 
Control-Tone control- HF. ( R29) 
Control-Tone control-L.F. ( R16) 
Control-Volume control and power switch ( R19, S2) 
Cord-Drive cord ( approx. 57" overall) 
Coupling-Spring coupling for function owItch extension 

shalt 

Fastener-Push fastener to boston RF sheli (4 req'd) 
Grommet-Rubber grommet for mounting RF shelf (4 

req'cl) 
Lamp-Dial lamp- Manda 51 
Pulley-Drive cord pulley 
Pulley-Drive cord pulley-13/4 - dia. 
Resistor-Fixed, composition - 

39 ohms, = 10%, 'h watt ( R3) 
68 ohms, = 10%, Vs watt ( R21) 
100 ohms, = 10%, 'h watt ( R14. R34) 
120 ohms, = 10%, Va watt ( R30) 
390 ohm•, = 10%, Vs watt ( R12) 
680 ohms, = 10%, 'h watt ( R6, R25, R32) 
1000 ohms, = 10%, 'h watt ( R2) 
1200 ohms, =5%, V: watt ( R36) 
3300 ohms, =5%, Vs watt ( R35) 
8200 ohms, = 10%, 'h watt ( R5) 
15,000 ohms, = 10%, 'h watt ( R33) 
18,000 ohms, =10%, % watt ( R13, R17) 
22,000 ohms, = 10%, V: watt ( R22 R31) 
27,000 ohms, = 10%, 'h watt ( R9, kl8) 
39,000 ohms, = 10%, Vs watt ( R37) 
56,000 ohms, =10%, V. watt ( R26) 
120,000 ohms, = 10%, 'h watt ( R11, R15) 
150,000 ohms, =10%, Vs watt ( R4, R24) 
220,000 ohm., = 10%, 'h watt ( R23) 
470,000 ohm., = 10%, 'h watt ( R38) 
270,000 ohms, = 10%, 'h watt ( R28) 
1 megohm, =10%, Vs watt ( R39) 
1.5 megohm, = 10%, 'h watt ( R10) 
2.2 megohm, =10%, Vs watt ( RI, R7, R8) 
10 megohm, =10%, 'h watt ( R20) 
22 meqohm, =20%, Ys watt ( R27) 

Transformer-First IF. transtormer-AM-complete with 
adjustable core• ( T2) 

Transformer-First I.F. transforrner-FM-complete with 
adjustable cores (Tl) 

Transformer-Second I.F. transformer-AM-complete with 
adjustable core• (T4) 

Transformer-Second I.F. transformer-FM-complete with 
adjustable cores (73) 

Transformer-Ratio detector transformer complet* with 
adjustable core (TS) 

Washer-"C" washer for tuning knob .haft or drive cord 
pulley 

AMPLIFIER ASSEMBLIES 
RS-14ID 

(For Modela 217393, 217393U) 
Cable-Shielded audio cable complote with pin plug 
Capacitor-Electrolytic comprising I section of 30 mfd., 

450 volts, I section of 30 mfd., 350 volts and I section of 
40 mfd., 25 volts ( CIA, CIB CIC) 

Capacitor-Tubular, paper: - 
.0068 mfd., 400 volts ( CS) 
022 mfd., 400 volts ( C2) 

Capacitor-Tubular, paner, oil impregnated:-
.001 'nid., 1000 volts ( C3, C4) 

Connector-9 contact female connector for power input 
cable ( PI) 

Cord-Power cord and plug 
Grommet-Power cord strain relief ( I set) 
Pin-Contact pin for opeaker lead (2 recrd) 
Resistor-Wire wound, 2200 ohms, 5 watts ( RI) 
17,..istor-Fixed. composition:-

77314 
75562 
75561 
75537 
72953 
75564 

74839 
16058 

11765 
72602 
35641 

503039 
503058 
503110 
503112 
503139 
503168 
503210 
502212 
502233 
503262 
503315 
503318 
503322 
503327 
503339 
503356 
503412 
503415 
503422 
503447 
503427 
503510 
503515 
503522 
503610 
504522 
75558 

75559 

76328 

75560 

73743 

33726 

74296 
77324 

73789 
73562 

75543 
75064 

70392 
74838 
72776 
73637 

STOCK 
No, 

DESCRIPTION 

503110 100 ohms, =10%, % watt ( R8) 
522127 270 ohms, =5%, 2 watts ( 187) 
502233 3300 ohms, =5%, 'h watt ( R2) 
503368 68,000 ohms, = 10%, % watt ( R5) 
503382 82,000 ohms, = 10%, 'h watt ( R3) 
503447 470,000 ohms, = 10%, Vs watt (R4, R6) 
31251 Socket-Tube socket, octal, wafer 
73117 Socket-Tube socket, 7 pin, miniature, wafer 
77323 Transiormer-Output transformer (T2) 
75566 Transformer-Power transformer, 117 volt, 60 cycle (TI) 

SPEAKER ASSEMBLIES 
92569-12W 
PILIIIIAI 
RMA-274 

75682 Cone-Cone and voie* coil ( 3.2 ohms) 
76093 Speaker-12' PM •peaker complote with cone and voice 

coil (3.2 ohms) 
NOTE: If stamping on speaker in inermuent• doe• not 
agree with above speaker number, order replacement 
part, by referting to Model number of instruments, num-
ber stamped on opoaker and full description of part r.-

7 6696 Bumper-Rubber bumper for record changer carriage 
stop bracket 

74579 Bumper-Rubber bumper for L.H. doors for Modal. 211193, 
21T393U 

74296 Cable-Shielded pickup cable complote with pin plug 
for Modela 211193, 2IT393U 
Capacitor-Adjusdable, mica: 

71807 10-150 mmi. for instruments usina KRK12A tuner 
Capacitor-Fixed, headed-lead: 

78532 1.2 nue, =10%, 500 volts ( C4) 
78442 1.8 mmi., = 10%, 500 volts ( Cl, C2) 
78443 2.7 mml., = 10%, 500 volts ( C3) 
71892 Catch-Cabinet door bullet catch and strike 
77755 Clamp-Polystyrene clamp for antenna cable and mount 

for FM trap tor instruments usina KRK12A tuner 
70142 Clamp-Radio dial clamp for Modal* 217392, 21T392U 
X3349 Cloth-Grille cloth lor mahogany or walnut instruments 
X337I Cloth-Grille cloth for oak instrum•nt• 
75853 Connector-Anode connector 
75474 Connector-Single contact male connector for antenna 

cable 
77726 Connector-2 contact male connector for entonna cable 

for instrument• usina ICRIC12A tuner 
30870 Connector-2 contart male connector for motor cable 
74752 Connector-2 contact male connector for AM-FM cable 

for Models 211393, 21T393U 
74192 Connector-3 contact male connector for pickup cable 

for Models 21T392, 21T392U 
39153 Connector-4 contact male connector for antenna cable 

for instruments usina KRX29 tuner 
75542 Connector-6 contact male connector for deflection yoke 

leads ( P102) 
77451 Cord-Power cord and plug 
77759 Cover-Cover assembly-maroon-complete with spring 

for channel markers for mahogany or walnut instru-
ments usina KRK12A tuner 

77760 Cover-Cover assembly-sand gray-complete with 
spring for channel markers for oak instrum•nt• usina 
KRKI2A tun•r 

78538 Cover-Cover and 'case assembly-brown-for hidden 
controls for oak instruments 

78490 Cover-Cover and case assembly-red-for hidden con-
trols for mahogany or walnut instruments 

77770 Cushion-Adhesive cushion for salety glose retainer 
76598 Cushion-Rubber cushion for masking panel support 

bracket 
78313 Cushion-Rubber cushion for dust sealing the kinescope 
77749 Cushion-Rubber cushion for safely glass 
74956 Cushion-Rubber cushion for deflection yoke hood 
78309 Cushion-Round rubber cushion tor deflection yoke 
78385 Decal-Picture, volume, fine tuning controls and channel 

selector switch iunction decal for mahogany or walnut 
instruments 

78389 Decal-Picture, volume, fine tuning controls and channel 
selector switch function decal for oak instruments 

77344 Decal-Radio controls function decal for mahogany or 
walnut instruments for Modela 211192, 21T392U 

77908 Decal-Radio controls function decal for Models 217393, 
21T393U 

77345 Decal-Radio controls function decal for oak instruments 
for Models 12A392, 21T392U 

74273 Decal-"Victrola' decal 
77380 Dial-Radio dial for Models 217392, 21/392U 
77394 Dial-Radio dial for Models 21T393, 21T393U 
77756 Disc-Polystyrene indicator disc-maroon-for channel 

selection• for mahogany or walnut instruments usina 
KRK12A tuner 

77757 Disc-Polystyrene indicator disc-sand gray-for channel 
selections for oak instruments usina KRK12A tuner unit 

78315 Ercutcheon-Channel marker escutcheon for instruments 
usina KRK29 tuner 

74205 Escutcheons-Radio dial escutcheon less dial for Models 
217392, 21T392U 

77392 Escutcheon-Radio dial escutcheon less dial for Models 
211393, 21T393U 

78314 Glass-Safety glass 
74838 Grommet-Power cord strain relief 
37396 Grommet-Rubber grommet for speaker mounting 
77402 Handle-Pullout handle for record changer mounting car-

riage 
74308 Hinge-Cabinet door hinge ( 1 set) for L.H. upper or R.H. 

upper door• for Modela 217392, 21T39211, 21T393, 
21T393U and for R.H. lower door Ior Models 217392, 
21T392U 

78501 Hinge-Cabinet door hinge for L.H. conter door for 
Modela 2IT393, 21T393U 

77346 Hinge-Cabinet door hinge ( I set) for R.H. conter door for 
Modela 217393, 2111931.1 

78504 Hinge-Cabinet door hinge ( 1 set) for R.H. lower door 
for Mndels 21T393, 21T393U 

78308 Hood-Deflection yoke hood les. rubber cushions 
77802 Knob-Radio-phono tone and power switch knob-brown 

-for mahogany or walnut- instruments for Modela 
217392, 21T392U ( outer) 

77803 Knob-Radio-phono tone and power switch knob-
medium beige-for oak in•truments tor Modela 21T392, 
21T392U ( outer) 

77811 Knob-Radio-phono- TV function knob-brown-for 
Models 217393, 21T393U 

77804 Knob-Radio tuning control knob-brown-for mahogany 
or walnut instruments for Models 211192, 211192U 
(outer) 

77805 Knob-Radio tuning control knob-medium beige-for oak 
instruments for Modela 217392, 21T392U ( outer) 
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MODELS 24-T-420, 24-T-435 Ch. KCS84C;  24-T-420U  24-T-435U, Ch. KCS84E  
— -1 

Models 24-T-435, 24- T-435C 

"Sewell" 

Mahogany. Oak 

Models 24-T-420, 24-T-42011 

"Barreti" 

Mahogany, Oak 

OFF—ON 
SOUND 
VOLUME 

__—_,-- 
-----TV----- 

PHONO HEIGHT 

BRIGHTNESS TONERIZONTAL LECTOR VER ICAL SWITCH TUNING 
LINEARITY HO CHANNEL 

HOLD SE  

CHANNEL 
NO. 

FINE 

Figure I—Receiver Operating Controls ( VHF Models). 

GENERAL DESCRIPTION 

Models 24-T-420, 24-T-420U, 24-T-435 and 24-T-435U are 
"24 inch" television receivers. Models 24-T-420 and 24-T-435 
are identical except for cabinets. Models 24-T-420U and 
24-T-435U are identical except for cabinets. Models 24-T-420 
and 24-T-435 have full 12 channel VHF coverage. Models 
24-T-420U and 24-T-435U feature full 12 channel VHF cover-
age plus any UHF channels desired. 

All models include intercarrier FM sound system; ratio 
detector; Improved picture brilliance; pulsed picture A-G-C; 
A-F-C horizontal hold; stabilized vertical hold; noise satura-
tion circuits; improved sync separator ( 3.5 mc. band width 
for picture channel); and reduced hazard high voltage 
supply. An auxiliary audio input jack is provided to permit 
the use of an external record playing attachment. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 327 square inches on a 24CP4A Kinescope 

TELEVISION R-F FREQUENCY RANGE 
Models 24-T-420 & 24-T-435 

All 12 television channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 
Models 24-T-420U & 24-T-435U 

Any of 70 UHF channels 470 mc. to 890 mc. 
Any of 12 VHF channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 

INTERMEDIATE FREQUENCIES 

Picture I-F Carrier Frequency   45.75 mc. 
Sound Carrier Frequency 41.25 mc. 

POWER RATING   245 watts 

AUDIO POWER OUTPUT RATING  4 watts max. 

VIDEO RESPONSE  To 3.5 mc. 

SWEEP DEFLECTION   Magnetic 

FOCUS Magnetic 

ANTENNA INPUT IMPEDANCE 
Models 24-T-420, 24-T-435 

Choice: 300 ohms balanced or 72 ohms unbalanced 

Models 24-T-420U, 24-T-435U 
UHF-300 ohms balanced. 
VHF-300 ohms balanced. 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK22C (24-T-420 & 24-T-435) 
(1) RCA 6BQ7A R-F Amplifier 
(2) RCA 6X8 R-F Oscillator and Mixer 

• 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK29A/27 (24-T-420U, 24-T-435 U) 
(1) RCA 6AF4 UHF Oscillator 

VHF R-F Amplifier 
) UHF I-F Amplifier 

(3) RCA 6X8  VHF R-F Oscillator & Mixer 
) UHF I-F Amplifier 

A IN82 crystal is used as the UHF-mixer. 

All Models 

( 1) RCA 6CF6 1st Picture I-F Amplifier 
( 2) RCA 6CF6 2nd Picture I-F Amplifier 
( 3) RCA 6CB6 3rd Picture I-F Amplifier 
( 4) RCA 12AU7 Picture 2nd Det. and Horiz. Sync. Sep. 
( 5) RCA 6X8 Video Amplifier and Vert. Sync. Sep. 

6) RCA 12AU7 Video Output & AGC 
( 7) RCA 6AU6 1st Sound I-F Amplifier 
( 8) RCA 6AU6 2nd Sound I-F Amplifier 
( 9) RCA 6AL5 Ratio Detector 
(10) RCA 6AV6 1st Audio Amplifier 
(11) RCA 6AQ5 Audio Output 
(12) RCA 12AU7 Vert. Osc. and Disch. & Sync. Output 
(13) RCA 6AQ5 Vertical Sweep Output 
(14) RCA 6SN7GT Horizontal Sweep Oscillator and Control 
(15) RCA 6CD6G Horizontal Sweep Output 
(16) RCA 6AU4GT   Damper 
(17) RCA 1B3-GT/8016 High Voltage Rectifier 
(18) RCA 24CP4A  Kinescope 
(19) RCA 5U4G  Rectifier 
(20) RCA 5Y3GT  Rectifier 

(2) RCA 6BQ7A  

CHASSIS DESIGNATIONS 

KCS84C Models 24-T-420 and 24-T-435 employing a KRK22C 

Tuner. 

KCS84E Models 24-T-420U and 24-T-435U employing a 

KRK29A/27 Tuner. 

WEIGHT & DIMENSIONS 

Model Shipping Width Height Depth 
Weight Inches Inches Inches 

24-T-420 138 lbs. 167 lbs. 41 Vi 29 1/4 24 1/4 

24- T-420U 143 lbs. 172 lbs. 41 1/4 29 1/8 24 1/4 

24-T-435 154 lbs. 191 lbs. 41 3/4 30 3/e 28 

24-T-435U 159 lbs. 196 lbs. 41 3/4 30 3/8 28 

LOUDSPEAKERS 

Model 24-T-420 ( 971692-1) 10" PM Dynamic, 3.2 ohms 

Model 24-T-420U (971692-1) 10'' PM Dynamic, 3.2 ohms 
Model 24-T-435 (971692-1) 10" PM Dynamic, 3.2 ohms 

Model 24-T-435U   ( 971692-1) 10" PM Dynamic, 3.2 ohms 

SCANNING Interlaced, 525 line 

HORIZONTAL SWEEP FREQUENCY 15,750 cps 

VERTICAL SWEEP FREQUENCY  60 cps 

FRAME FREQUENCY ( Picture Repetition Rate) 30 cps 

PM.TURE 

BRoGHT NESS 
OFF- ON 
SOUND VOL 

HEIGHT %/ER,' PHONO 
HOLD TONE 

VERTICAL MOR SWITCH 
LINEARITY HOLD 

VHF 
FINE 

TUNING • 
UHF TUNING 

VHF CHANNEL 
SELECTOR 
UHF CHANGEOVER 

SWITCH 

Figure 2—Receiver Operating Controls (UHF-VI-le Models) 

FOCUS MAGNET 
MOUNTING SCREW 

DEFLECTION YOKE 
ADJUSTMENTS 
(TOP & DOT TOM) 

K I NESCOPE 
SOCKET VINE 

CUSHIO 

ION TRAP 
MAGNET 

FOCUS 
CONTROL 

CENTERING 
ADJUSTME NT 
WING NUT 

CENTERING 
ADJUSTMENT 
LEVER 

YOKE 
RETAINING 
PLATE 

FOCUS MAGNET 
POSITIONING 
ADJUSTMENT 

PIN CUSHION 
CORRECTION 
MAGNETS 

(TOP & 
BOT TOM 

Figure 3—Yoke and Focus Magnet Adjustments 

OPERATING CONTROLS (Front) 

Models 24-T-420 & 24-T-435 

Channel Selector  Dual Control Knobs 
Fine Tuning 

Models 24-T- 420U & 24-T-435U 

VHF Channel Selector and 
UHF Changeover Switch 

VHF Fine Tuning and 
UHF Tuning 

All Models 

Brightness  Single Control under Panel 

Picture Horizontal Hold Single Control under Panel 

Picture Vertical Hold Single Control under Panel 

Sound Volume and On-Off Switch Dual Control Knobs 
Picture 

TV-PH tone switch  Single Control under Panel 

NON-OPERATING CONTROLS (under Front Panel) 

Height  screwdriver adjustment 

Vertical Linearity  screwdriver adjustment 

Dual Control 
Knobs 

NON-OPERATING CONTROLS (not including R-F and I-F 
adjustments) 

Picture Centering  top chassis adjustment 
Width  rear chassis adjustment 
Horizontal Drive  rear chassis screwdriver adjustment 
Horizontal Linearity  rear chassis adjustment 
Horizontal Oscillator Frequency rear chassis adjustment 
Horizontal Oscillator Waveform bottom chassis adjustment 
Horizontal Locking Range rear chassis adjustment 
Focus  top chassis adjustment 
Ion Trap Magnet top chassis adjustment 
Deflection Coil  top chassis adjustment 
AGC Control  rear chassis adjustment 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT.— 
Turn the horizontal hold control to the extreme counter-
clockwise position. The picture should remain in horizontal 
sync. Momentarily remove the signal by switching off channel 
then back. Normally the picture will be out of sync. Turn the 
control clockwise slowly. The number of diagonal black bars 
will be gradually reduced and when only 2 or 3 bars sloping 
downward to the left are obtained, the picture will pull into 
sync upon slight additional clockwise rotation of the control. 
Pull-in should occur before the control has been turned 120 
degrees from the extreme counter-clockwise position. The 
picture should remain in sync for approximately 90 degrees 
of additional clockwise rotation of the control. At the extreme 
clockwise position, the picture should remain in sync and 
should not show a black bar in the picture. 

If the receiver passes the above checks and the picture is 
normal and stable, the horizontal oscillator is properly 
aligned. Skip "Alignment of Horizontal Oscillator" and pro-
ceed with " Focus Magnet Adjustment." 

KRK 22C 
TUNER 
UNIT 

1114 
HORIZONTAL 
OSCILLATOR 
FREO ADJ. 

Figure 4—Rear Chassis Adjustments 
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WIDTH. DRIVE AND HORIZONTAL LINEARITY ADJUST-
MENTS.—Adjustment of the horizontal drive control affects 
the high voltage applied to the kinescope. In order to obtain 
the highest possible voltage hence the brightest and beet 
focused picture, adjust horizontal drive trimmer C1748 
counter-clockwise until the picture begins to "wrinkle" in the 
middle then clockwise until the "wrinkle" disappears. 

Turn the horizontal linearity control L111 clockwise until 
the picture begins to "wrinkle- on the right and then counter-
clockwise until the "wrinkle" disappears and best linearity 
is obtained. 

Adjust the width control L109 to obtain correct picture 
width. 

A slight readjustment of these three controls may be neces-
sary to obtain the best linearity. 

Adjustments of the horizontal drive control affect horizontal 
oscillator hold and locking range. If the drive control was 
adjusted, recheck the oscillator alignment. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS.—' 
Adjust the height control ( R173 behind front control panel) 
until the picture fills the mask vertically. Adjust vertical line-
arity ( R183 behind front control panel), until the test pattern 
is symmetrical from top to bottom. Adjustment of either con-
trol will require a readjustment of the other. Adjust centering 
to align the picture with the mask. 

FOCUS.—Adjust the focus magnet for maximum definition 
in the test pattern vertical "wedge" and best focus in the 
white areas of the pattern. 

Recheck the position of the ion trap magnet to make sure 
that maximum brightness is obtained. 

Check to see that the yoke knurled nuts and the focus 
magnet mounting screws are tight. 

ICRIC22C OR IRS29A VHF R-F OSCILLATOR ADJUST-
MENTS.—Tune in all available stations to see if the receiver 
r-f oscillator is adjusted to the proper frequency on all chan-
nels. If adjustments are required, these should be made by 
the method outlined in the alignment procedure on page 11. 
The adjustments for channels 2 through 12 are available from 
the front of the cabinet by removing the station selector escut-
cheon as shown in Figure 5 or 6. Adjustment for channel 13 
is on top of the chassis. The oscillator for the KRK27 UHF 
tuner section of the KRK29A/27 tuner should be adjusted by 
the method outlined on page 12 under Alignment Procedure. 

STATION SELECTOR 
FINE TUNING 

TO REMOVE ESOJTCHEON, SLIDE OSCILLATOR ADJUSTMENT 
SPRING CLIP TO LEFT CHANNEL NUMBER 

Figure 5—KRK22C R-F Oscillator Adjustments 

AGC THRESHOLD CONTROL.—The AGC threshold con-
trol R154 is adjusted at the factory and normally should 
not require readjustment in the field. 

To check the adjustment of the AGC Threshold Control, tune 
in a strong signal and sync the picture. Momentarily remove 
the signal by switching off channel and then back. If the pic-
ture reappears immediately, the receiver is not overloading 
due to improper setting of R154. If the picture requires an 
appreciable portion of a second to reappear, or bends exces-
sively, R154 should be readjusted. 

Turn R154 fully counter-clockwise. The raster may be bent 
slightly. This should be disregarded. Turn R154 clockwise 
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Figure 6—KRK29A/27 VHF R-F Oscillator Adjustment 

until there is a very, very slight bend or change of bend in 
the picture. Then turn R154 counter-clockwise just sufficiently 
to remove this bend or change of bend. 

If the signal is weak, the above method may not work as it 
may be impossible to get the picture to bend. In this case, 
turn R154 clockwise until the snow in the picture becomes 
more pronounced, then counter-clockwise until the best signal 
to noise ratio is obtained. 

The AGC control adjustment should be made on a strong 
signal if possible. If the control is set too far clockwise on a 
weak signal, then the receiver may overload when a strong 
signal is received. 

FM TRAP ADJUSTMENT.—In some instances interference 
may be encountered from a strong FM station signal. A trap 
is provided to eliminate this type of interference. To adjust 
the trap tune in the station on which the interference is 
observed and adjust the FM trap for minimum interference in 
the picture. The trap is L53 on KRK22C and L5 on KRK29A 
tuners and is located on the antenna matching transformer. 

CAUTION.—In some receivers, the FM trap L5 or L53 will 
tune down into channel 6 or even into channel 5. Needless 
to say, such an adjustment will cause greatly reduced sensi-
tivity on these channels. If channels 5 or 6 are to be received, 
check L5 or L53 to make sure that it does not affect sensitivity 
on these two channels. 

Replace the cabinet back and connect the receiver antenna 
leads to the cabinet back. Make sure that the screws holding 
it are up tight, otherwise it may rattle or buzz when the 
receiver is operated at high volume. 

CABINET ANTENNA.—A cabinet antenna is provided in 
all models using wooden cabinets and the leads are brought 
out near the antenna terminal board. The cabinet antenna 
may be employed for both UHF and VHF reception in place 
of the outdoor antenna in areas where the signals are strong 
and no reflections are experienced. 

RECEIVER LOCATION.—The owner should be advised 
of the importance of placing the receiver in the proper loca-
tion in the room. 

The location should be chosen-

- Away from bright windows and so that no bright light 
will fall directly on the screen. ( Some illumination in 
the room is desirable, however.) 

— To give easy access for operation and comfortable 
viewing. 

— To permit convenient connection to the antenna. 

—Convenient to an electrical outlet. 

— To allow adequate ventilation. 
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Figure 7—Chassis Top View (shown with KRK22C Tuner) 
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TEST EQUIPMENT.-To properly service the television 
chassis of these receivers, it is recommended that the follow-
ing test equipment be available: 

VHF Sweep Generator meeting the following require-
ments: 

(a) Frequency Ranges 
35.to 90 mc., 1 mc. to 12 mc, sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d) " Flat" output on all attenuator positions. 

VHF Signal Generator to provide the following frequencies 
with crystal accuracy: 
(a) Intermediate frequencies 

4.5 mc., 39.25 mc., 41.25 mc 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

2 55.25 59.75 101 
3 61.25 65.75 107 
4 67.25 71.75 113 
5 77.25 81.75 123 
6 83.25 87.75 129 
7 175.25 179.75 221 
8 181.25 185.75 227 
9 187.25 191.75 233 

10 193.25 197.75 239 
11 . 199.25 203.75 245 
12 205.25 209.75 251 
13 211.25 215.75 257 

(c) Output of these ranges should be adjustable and at least 
.1 volt maximum 

VHF Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 mc. 
to 890 me. RCA types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following frequencies 
with crystal accuracy if RCA Type 41A is used. 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

14 471.25 475.75 517 
15 477.25 481.75 523 
16 483.25 487.75 529 
17 489.25 493.75 535 
18 495.25 499.75 541 
19 501.25 505.75 547 
20 507.25  511.75 553 
21 513.25 517.75 559 
22  519.25  523.75 565 
23 525.25 529.75 571 
24 . 531.25 535.75 577 
25 537.25 541.75 583 
26  543.25   547.75 589 
27 549.25 553.75 595 
28 .555.25 559.75 601 
29 561.25 565.75 607 
30 567.25 571.75 613 
31 573.25  577.75 . 619 
32 579.25 583.75 625 
33 585.25 589.75 631 
34 591.25 595.75 637 
35 . 597.25 601.75 643 
36 603.25 607.75 649 
37 609.25 613.75 655 
38 615.25  619.75 661 
39 621.25 625.75 667 
40 627.25 631.75 673 
41 633.25 637.75 679 
42 639.25 643.75 685 
43 645.25 649.75 691-
44 651.25 655.75 697 
45 657.25 661.75 703 
46 663.25 667.75 709 
47 669.25 673.75 715 
48 675.25 679.75 721 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

49 681.25. 685.75 727 
50 . 687.25 691.75 . 733 
51 . 693.25 697.75 . 739 
52 699.25 703.75 745 
53 705.25   709.75 751 
54 711.25. 715.75 757 
55 717.25 . 721.75 763 
56 .723.25.   727.75  769 
57 729.25 733.75 775 
58 735.25 739.75 781 
59 741.25 . 745.75 787 
60 747.25 751.75  793 
61 753.25 757.75 799 
62 759.25 763.75  805 
63 765.25. 769.75  811 
64 771.25 775.75 817 
65 777.25 781.75  823 
66 783.25 787.75 829 
67 789.25 793.75 835 
68 795.25 799.75 841 
69. . 801.25  805.75 847 
70 807.25.   811.75 . . 853 
71  813.25 817.75 . . 859 
72  819.25 823.75  865 
73 825.25  829.75 871 
74 831.25 835.75 . 877 
75 837.25 841.75 883 
76 943.25 847.75  889 
77 .849.25. 853.75 895 
78 855.25 859.75 . 901 
79 861.25 865.75 907 
80 867.25 871.75 913 
81 873.25 877.75 919 
82 879.25 883.75 925 
83 885.25 889.75 931 

Cathode Ray Oscilloscope.-An oscilloscope with a sen-
sitivity of 5 millivolts per inch is required. A suitable pre-
amplifier may be employed with oscilloscopes of lesser 
sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC scale 
is required. RCA Senior "VoltOhmyst" or equivalent. 

ICRIL22C OR ICRIC29A ANTENNA MATCHING UNIT ALIGN-
MENT.-The antenna matching unit is accurately aligned at 
the factory. Adjustment of this unit should not be attempted 
in the customer's home since even slight misalignment may 
cause serious attenuation of the signal especially on channel 
2. The r-f unit is aligned with a particular antenna matching 
transformer in place. If for any reason, a new antenna match-
ing transformer is installed, the r-f unit should be realigned. 
The T-M Trap which is mounted in the antenna matching 

unit may be adjusted without adversely affecting the align-
ment of the unit. 
To align the antenna matching unit disconnect the lead 

from the F-M trap L5 ( or L53) to the channel selector switch 
SI-E ( or S4). 
With a short jumper, connect the output of the matching 

unit through a 1000 mmf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 
Replace the cover on the matching unit while making all 

adjustments. 
Remove the first pix i-f amplifier tube V106. 
Connect the positive terminal of a bias box to the chassis 

and the potentiometer arm to the junction of R127 and R148. 
Set the poteniometer to produce crpproximaely -5.0 volts of 
bias at the junction of R127 and R148. 
Connect an oscilloscope to the junction of R135 and L102 

and set the oscilloscope gain to maximum. 
Connect a VHF signal generator to the antenna input 

terminals. Modulate the signal generator 30% with an audio 
signal. 
Tune the signal generator to 45.75 mc. and adjust the gen-

erator output to give an indication on the oscilloscope. Adjust 
L4 ( or L54) in the antenna matching unit for minimum audio 
indication on the oscilloscope. 
Tune the signal generator to 41.25 mc. and adjust LI ( or 

L57) for minimum audio indication on the oscilloscope. 
Remove the jumper from the output of the matching unit. 
Connect a 300 ohm 1/2  watt composition resistor from L5 

(or L53) to ground, keeping the leads as short as possible. 
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Connect an oscilloscope low capacity crystal probe from 
L5 ( or L53) to ground. The sensitivity of the oscilloscope 
should be approximately 0.03 volts per inch. Set the oscillo-
scope gain to maximum. 
Connect the VHF sweep generator to the matching unit 

antenna input terminals. In order to prevent coupling react-
ance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 19 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep 
employed. 
Connect the signal generator loosely to the matching unit 

antenna terminals. 
Set the sweep generator to sweep from 45 mc. to 54 mc. 

With RCA Type WR59A sweep generators, this may be 
accomplished by returning channel number 1 to cover this 
range. With WR59B sweep generators this may be accom-
plished by retuning channel number 2 to cover the range. In 
making these adjustments on the generator, be sure not to 
turn the core too far clockwise so that it becomes lost beyond 
the core retaining spring. 

Adjust L2 ( or L56) and L3 ( or L55) to obtain the response 
shown in figure 20. L3 ( or L55) is most effective in locating 
the position of the shoulder of the curve at 52 mc. and L2 ( or 
L56) should be adjusted to give maximum amplitude at 53 mc. 
and above consistent with the specified shape of the response 
curve. The adjustments in the matching unit interact to some 
extent. Repeat the above procedure until no further adjust-
ments are necessary. 
Remove the 300 ohm resistor and crystal probe connections. 

Restore the connection between L5 ( or L53) and SI-E ( or S4). 
Replace V106. 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-
Models 24-T-420 and 24-T-435 

Connect the i-f signal generator across the link circuit on 
terminals A and B of T104. 
Connect the "VoltOhmyst" to the junction of R123 and 

C142. Turn the AGC control fully clockwise. 
Obtain two 7.5 volt batteries capable of withstanding 

appreciable current drain and connect the ends of a 1,000 
ohm potentiometer across each. Connect the battery positive 
terminal of one to the chassis and the potentiometer arm to 
the junction of R123 and C142. The second battery will be 
used later. 

Set the bias to produce approximately -5.0 volt of bias at 
the junction of R123 and C142. 
Connect the "VoltOhmyst" to the junction of R135 and 

L102 and to ground. 
Set the VHF signal generator to each of the following fre-

quencies and peak the specified adjustment for maximum 
indication on the "VoltOhmyst." During alignment, reduce 
the input signal if necessary in order to produce 3.0 volts of 
d-c at R135 and L102 with -5.0 volts of i-f bias at the junction 
of R123 and C142. 

44.5 mc. T108 
45.5 mc. T107 
43.0 mc. T106 

Set the VHF signal generator to the following frequency 
and adjust the picture i-f trap for minimum d-c output at 
R135, L102. Use sufficient signal input to produce 3.0 volts 
of d-c on the meter when the adjustment is made. 

47.25 mc. L118 
Models 24-T-420U and 24-T -435U 

Connect the i-f signal generator across the link circuit on 
terminals A and B of T104. 
Connect the "VoltOhmyst" to the junction of R123 and 

C142. 
Turn the AGC control fully clockwise. 
Obtain a 7.5 volt battery capable of withstanding appre-

ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction R123 and 
C142. Adjust the potentiometer for -5.0 volts indication on 
the "VoltOhmyst." 
Connect the "VoltOhmyst" to the junction of RI35 and L102 

and to ground. 
Set the VHF generator to each of the following frequehcies 

and with a thin fiber screwdriver tune the specified adjust-
ment for maximum indication on the "VoltOhmyst." In each 
instance the generator should be checked against a crystal 
calibrator to insure that the generator is on frequency. 

During alignment, reduce the input signal if necessary in 
order to produce 3.0 volts of d-c at R135 and L102 with -5.0 
volts of i-f bias at the junction of R123 and C142. 

44.5 mc T108 
45.5 mc  T107 
43.0 mc  T106 

Set the signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at junction 
of R135 and L102. Use sufficient signal input to produce 3.0 
volts of d-c on the meter when adjustment is made. 

47.25 mc. L118 

SWEEP ALIGNMENT OF PICTURE I-F.-
Models 24-T-420 and 24-T-435 

To align T2 and T104, connect the sweep generator to the 
mixer grid test point TP2, in series with a 1500 mmf. ceramic 
capacitor. Use the shortest leads possible, with not more than 
one inch of unshielded lead at the end of the sweep cable. 
Connect the sweep ground lead to the top of the tuner. 

Set the channel selector switch to channel 4. 
Clip 330 ohm resistors across terminals A and B of T107 

and T108. 
Preset C122 to minimum capacity. 
Adjust the bias box potentiometer to obtain -5.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of R123 
and C142. Set the AGC control fully clockwise. 
Connect a 180 ohm composition resistor from pin 5 of V106 

to terminal A of T106. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 
Couple the signal generator loosely to the diode probe in 

order to obtain markers. 
Adjust T2 ( top) and T104 ( top) for maximum gain and with 

45.75 mc. at 75% of maximum response. 
Set the sweep output to give 0.3 volt peak-tospeak on the 

oscilloscope when making the final touch on the above 
adjustment. 

Adjust C122 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in Figure 
23. Maximum allowable tilt is 20%. 
Disconnect the diode probe, the 180 ohm and two 330 ohm 

resistors. 
Connect the oscilloscope to the junction of R135 and L102. 
Leave the sweep generator connected to the mixer grid test 

point TP2 with the shortest leads possible. 
Adjust the output•of the sweep generator to obtain 3.0 volts 

peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 
Retouch T106, T107 and T108 to obtain the response shown 

in Figure 24. 
Models 24-T-420U and 24-T-435U 

To align T2 and T104, connect the sweep generator to the 
mixer grid test point TP2, in series with a 1500 mmf. ceramic 
capacitor. Use the shortest leads possible, with not more than 
one inch of unshielded lead at the end of the sweep cable. 
Connect the sweep ground lead to the top of the tuner. 

Set the channel selector switch to channel 4. 
Clip 330 ohm resistors across terminals A and B of T107 

and T108. 
Preset C122 to minimum capacity. 
Adjust the bias box potentiometer to obtain -5.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of RI23 
and C142. Set the AGC control fully clockwise. 
Connect a 180 ohm composition resistor from pin 5 of V106 

to terminal A of T106. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 
Couple the signal generator loosely to the diode probe in 

order to obtain markers. 
Adjust T2 ( top) and T104 ( top) for maximum gain and 

with 45.75 mc. at 75% of maximum response. 

Set the sweep output to give 0.3 volt peak-to-peak on the 
oscilloscope when making the final touch on the above ad-
justment. 

Adjust C122 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in 
Figure 12. 

Disconnect the diode probe, the 180 ohm and two 330 ohm 
resistors. 

Connect the oscilloscope to the junction of R135 and L102. 

Leave the sweep generator connected to the mixer grid test 
point TP2 with the shortest leads possible. 

Adjust the output of the sweep generator to obtain 3.0 volts 
peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch T106, T107 and T108 to obtain the response shown 
in Figure 13. 

To align the I-F amplifier circuit of the KRK29A/27, con-
nect the VHF sweep generator to the rear terminal of the 
IN82 crystal holder in series with a 1000 ohms and 1500 
mmf ceramic capacitor. Use the shortest leads possible, 
grounding the sweep ground lead to the tuner case. 

Set the UHF CHANGEOVER switch to the UHF position, and 
the UHF TUNING to channel 47 at 670 inc. 
Connect a 180 ohm composition resistor and a 1500 mmf. 

capacitor in series between test point TP3 and ground with 
the capacitor connected to TP3 and the resistor to ground. 
Connect the oscilloscope diode probe to the junction between 
the resistor and capacitor. 
Couple the VHF signal generator loosely to the diode probe 

in order to obtain markers. 
Connect the potentiometer arm of the second bias supply 

to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the sweep generator to produce 0.3 or less peak-to-peak 
on the oscilloscope. 

Adjust L307, on the KRK27 section, and L9, on the KRK29A 
section, of the tuner for maximum gain with picture and 
sound carrier markers as shown in figure 14. 
Remove the resistor, capacitor and diode probe from 

TP3 and connect the oscilloscope to the junction of R135 and 
L102. Use 3.0v. peak-to-peak on the oscilloscope. 
Retouch L307 and L9 slightly, if necessary, to produce the 

curve shown in figure 14. Do not retouch T2, T104, T106, T107 
or T108. 
Connect the VHF sweep generator to the antenna ter-

minals. Keep the AGC bias at -3.0 V and the I-F bias at 
-5.0 volts. 

Couple the signal generator loosely to the grid of the first 
picture I-F amplifier. 

Switch through all VHF channels and check for proper 
curve shape as in figure 13. Retouch T107 and T108 slightly 
to correct for any overall tilt that is essentially the same on 
all channels. 

Disconnect the VHF sweep generator and connect the UHF 
sweep generator to the antenna terminals. Check on all UHF 
channels fqr proper wave shape as shown in figure 13, re-
touching T107 and T108 if necessary to correct any overall tilt. 

Remove the sweep and marker generators and the bias 
supplies. 

KRK22C TUNER ALIGNMENT 

Models 24-T-420 and 24-T-435 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C2 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. 
Turn T2 slug all the way out. Do not change any of the adjust-
ments in the antenna matching unit. 

Disconnect the link from terminals "A- and "B" of T104 
and terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 
The 43.5 mc. trap is adjusted with zero bias. To insure that 

the bias will remain constant, take a clip lead and short 
circuit the AGC terminal of the tuner at the terminal board 
to ground. 

Connect the oscilloscope to the test point TP1 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the out-
put of the antenna matching unit at the junction of L53 and 
C24 at the bottom of the FM trap L53. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C19 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to 
one specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C19 into channel 2, 
thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C5 to read -3.0 volts at the test point TP1, as read 
on the "VoltOhmyst." The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 5.5 
volts. 

Turn the fine tuning control fully clockwise. 

Adjust C3 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner unit 
through the hole provided for the adjustment of C10. Be care-
ful that the wire does not touch any of the tuned circuits as 
it may cause the frequency of the tuner oscillator to shift. 
Connect the other end of the wire to the " r-f in" terminal of 
the signal generator. Adjust C3 to obtain an audible beat 
with the signal generator. 
Turn the C2 clockwise until the beat note just begins to 

change, then turn one full turn in the same clockwise direc-
tion. 

Return the fine tuning control to the mechanical center 
of its range. 

Note.-If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C3, 
switch to channel 13 and adjust L42 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L11 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 
8, adjust C3 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13- and readjust L42 and back to 
channel 8 and adjust C3. 

Set the T2 core for maximum inductance ( core turned 
counter-clockwise). 
Connect the sweep generator through a suitable attenua-

tor, as shown in Figure 19, to the input terminals of the 
antenna matching unit. 
Connect the signal generator loosely to the antenna ter-

minals. 
Set the sweep generator to cover channel 8. 
Set the oscilloscope to maximum gain and use the minimum 

input signal which will produce a usable pattern on the 
oscilloscope. Excessive input can change oscillator injection 
during alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers, of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C7, C10, C15 and C20 for approximately correct 
curve shape, frequency, and band width as shown in Fig-
ure 18. 
The correct adjustment of C20 is indicated by maximum 

amplitude of the curve midway between the markers. C15 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C7 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably 
(assuming that C20 has been properly adjusted). C10 is the 
coupling adjustment and hence primarily affects the response 
band width. 
Connect the "VoltOhmyst" to test point TP1. Adjust C5 to 

read -3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C2, 
C7, C10 and C15 for proper response. Adjust C20 for maxi-
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mum gain at midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the chcmnel 13 oscillator 
frequency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L42 to obtain an audible beat. Slightly overshoot 
the adjustment of L42 by turning the slug an additional turn 
in the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C2 to again 
obtain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and 
picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L43 and L45 for proper response as shown in 
Figure 18. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within 
range. 

If it was necessary to readjust C5, turn the sweep and 
signal generators back on and recheck the channel 13 
response. Readjust L43 and L45 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C2 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C7, C10, C15 and C20 for correct curve shape, fre-
quency and bandwidth. 
Turn off the sweep and signal generators, switch back to 

channel 13 and check the oscillator injection voltage at 
TP1 if C7 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 
Turn off the sweep generator and switch the receiver to 

channel 6. 
Adjust the signal generator to the channel 6 oscillator 

frequency 129 mc. 

Set the fine tuning control to the center of its mechani-
cal range. 

Adjust L5 for an audible beat. Adjust L44, L46, and L58 for 
proper curve shape as shown in Figure 18. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C5 if necessary. 

If C5 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C7 for correct curve 
shape and recheck C2 and C3 for proper oscillator fre-
quency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the 
response and oscillator injection voltage obtained. See Fig-
ure 18 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L44, L46 and L58 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to Figure 18 for proper wave shape. Check 
the injection voltage at each channel to be within limits. 
If necessary readjust C15, C7, or CIO to obtain the proper 
response. 

With the receiver and signal generator on channel 13 ad-
just L42 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each chan-
nel and adjusting the appropriate oscillator slug to obtain 
the audible beat. It should be possible to adjust the oscillator 
to obtain the audible beat on each channel. Recheck the 
oscillator injection voltage on each channel to verify that the 
voltage is within the specified limits. 

KRIC29A/27 TUNER ALIGNMENT 

Models 24-T-420U and 24-T-435U 

VHF ALIGNMENT.—A tuner unit which is operative and 
requires only touch up adjustments, requires no presetting 
of adjustments. For such units, skip the remainder of this 
paragraph. For units which are completely out of adjustment, 
preset C27 all the way out. Set channel 7 to 13 oscillator 
slugs one turn from tight. Turn 12 slug all the way out Do not 
change any of the adjustments in the antenna matching unit. 

Disconnect the link from terminals "A" and "13" of T104 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short cir-
cuit the AGC terminal of the tuner at the terminal board to 
ground. 

Connect the oscilloscope to the test point TP2 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the 
output of the antenna matching unit at the junction of L5 and 
C4 at the bottom of the FM trap L5. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to one 
specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C33 into channel 
2, thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.0 volts of bias, as measured by the 
-VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read —3.0 volts at the test point TP1, as 
read on the " VoltOhmyst." The limits for oscillator injection 
voltage are 2 volts minimum and not exceeding a maximum 
of 5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner 
unit through the hole provided for the adjustment of C16. 
Be careful that the wire does not touch any of the tuned 
circuits as it may cause the frequency of the tuner oscillator 
to shift. Connect the other end of the wire to the " r- f" in 
terminal of the signal generator. Adjust C25 to obtain an 
audible beat with the signal generator. 
Turn C27 clockwise until the beat note just begins to 

change, then turn one full turn in the same clockwise 
direction. 

Return the fine tuning control to the mechanical center of its 
range. 

NOTE:—If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C25 to obtain proper channel .8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the 12 core for maximum inductance ( core turned 
counter-clockwise). 

Connect the sweep generator through a suitable attenuator, 
as shown in figure 19 to the input terminals of the antenna 
matching unit. 

Connect the signal generator loosely to the antenna 
terminals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can change oscillator injection dur-
ing alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25' Inc. and 185.75 mc. 

Adjust C21, C16, C11 and C7 for appromixately correct 
curve shape, frequency, and band width as shown in figure 
18. 

The correct adjustment of C7 is indicated by maximum am-
plitude of the curve midway between the markers. C11 tunes 
the r-f amplifier plate circuit and affects the frequency of the 
pass band most noticeably. C21 tunes the mixer grid circuit 
and affects the tilt of the curve most noticeably (assuming 
that C7 has been properly adjusted). C16 is the coupling ad-
justment and hence primarily affects the response band 
width. 

Connect the "VoltOhmyst" to test point TP1. Adjust C22 to 
read --3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C27, 
C21, C16 and Cll for proper response. Adjust C7 for max-
imum gain at midpoint of the curve. Repeat if necessary 
until the proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator fre-
quency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L49 to obtain an audible beat. Slightly overshoot the 
adjustment of L49 by turning the slug an additional turn in the 
same direction from the original setting, then reset the oscil-
lator to proper frequency by adjusting C27 to again obtain 
the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and pic-
ture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L36 and L20 for proper response as shown in figure 
18. 
Turn off the sweep and signal generators. 
Connect the "VoltOhmyst" to the tuner test point TP1. 
Check the oscillator injection voltage to be within limits as 

previously specified. Adjust if necessary to bring within range. 
If it was necessary to readjust C22, turn the sweep and 

signal generators back on and recheck the channel 13 
response. Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C21, C16, C11 and C7 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 arid check the oscillator injection voltage at TP1 
if C21 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator fre-
quency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L54 for an audible beat. Adjust L48 and L32 for 
proper curve shape as shown in figure 18. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator 
frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
18 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L48 and L32 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to figure 18 for proper wave shape. Check 
the injection voltage at each channel to be within limits. If 
necessary readjust C11, C21 or C16 to obtain the proper 
response. 

With the receiver and signal generator on channel 13 ad-
just L49 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 

UHF ALIGNMENT.—Ground the I-F transformer L307 by 
inserting a clip lead through the aperture provided in the 
top of the tuner. Ground the other end of the clip lead to the 
tuner case. 

Connect the oscilloscope to the test point TP301, employing 
the preamplifier if needed with the oscilloscope used. 

Connect the output of the UHF sweep generator, through 
a 300 ohm attenuator pad, to the antenna terminals and 
set the sweep generator to sweep channel 83, centered on 
887.5 mc. Adjust the output of the sweep generator to full 
sweep width. 
A test dial made to fit over the split gear on the tuner shaft 

is necessary for accurate alignment. Scribe marks at 0°, 9° 
and 168° should be marked on the test dial for reference. 
The 0° reference point is located with the capacitor plates 
fully meshed. By placing a 1/6" shim between the stop pin 
on the tuner and the stop plate on the gear assembly the 
plates will be in the proper fully meshed position. 

Rotate the tuning dial to the 168°, Channel 83, position. 

Connect the VHF signal generator in series with a 1000 
ohm resistor to the rear terminal of the crystal holder and 
insert markers for 41.25 mc., 43.5 mc. and 45.75 mc. 
Connect the UHF marker generator loosely to the antenna 

terminals and insert a marker at 887.5 mc. 
Adjust R-F trimmer capacitors C315 and C316 for a max-

imum amplitude overcoupled response curve centered at 
887.5 mc, as shown in figure 11(A). 

Adjust the oscillator trimmer capacitor C307 until the 
43.5 mc. marker coincides with the marker at 887.5 mc. The 
markers for 41.25 and 45.75 should be symmetrically located 
on the top of the response curve as in figure 11(A). 

Set the UHF sweep and marker generators to 473.5 mc. 
Rotate the tuning dial to the 9°, Channel 14, position. 

Adjust R-F coils LI and L2 for a maximum amplitude over-
coupled curve centered at 473.5 mc. as shown in figure 
11(B). Adjust the oscillator trimmer C308 until the 43.5 mc. 
marker coincides with the 473.5 mc. marker, with the 41.25 
and 45.75 markers as shown. 
Repeat the above adjustments, as necessary, until the 

proper responses are obtained. Tune through the entire 
range and check the tracking. When perfectly tracked the 
three markers will be on the top of the response curves, 
however, mistracking to the extent that the 41.25 mc. and 
45.75 mc. ride down the sides of the curves to a point not 
less than 70% will not seriously affect the alignment. Should 
the markers fall below this level, it will be necessary to 
knife the RF plates to correct the mistracking. The plates 
may be knifed through the two holes provided on the left 
side of the tuner. Always knife the plates while tuning lower 
in frequency to prevent affecting the tracking above the point 
of knifing. Check which section requires knifing by touching 
the plates with the knifing tool while observing the response, 
then proceed with the knifing of the proper section or of both 
sections if required. 
Connect the "VoltOhmyst" to test point TP301. Set the 

"VoltOhmyst" to the 1.5v. DC scale. Tune over the entire 
range observing the reading on the meter. A reading be-
tween . 05 and .4 volts should be obtained. Voltages outside 
these limits are an indication of low B voltage, low or high 
crystal impedence or an oscillator tube outside allowable 
limits. 
Connect the "VoltOhmyst" to the "bias" terminal of the 

tuner ( refer to figure 9). A reading between 0.5 and 2.5 volts 
should be obtained. Readings above or below this range 
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will cause crystal currents outside allowable limits and in 
such cases the oscillator tube should be replaced. Replace-
ment of the oscillator tube will require recalibration at the 
high and low frequency ends of the band as previously 
outlined. 

RATIO DETECTOR ALIGNMENT.-Set the signal gen-
erator at 4.5 mc. and connect it to the first sound i-f grid, 
pin 1 of V101. 

As an alternate source of signal, the RCA WR39B or 
WR39C calibrator may be employed. In such a case, con-
nect the calibrator to the grid of the third pix i-f amplifier, 
pin 1 of V108. 

Set the frequency of the calibrator to 45.75 mc. ( pix carrier) 
and modulate with 4.5 mc. crystal. The 4.5 mc. signal 
will be picked off at L103 and amplified through the sound 
i-f amplifier. 

Connect the "VoltOhmyst- to pin 2 of V103. 

Tune the ratio detector primary, T102 top core for maximum 
d-c output on the ”VoltOhmyst." Adjust the signal level from 
the signal generator for 6 volts on the "VoltOhmyst- when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 

Connect the -VoltOhmyst- to the junction of R108 and C109. 

Tune the ratio detector secondary T102 bottom core for zero 
d-c on the -VoltOhmyst." 

Repeat adjustments of T102 top for maximum d-c at pin 2 
of V103 and T102 bottom for zero d-c at the junction of R108 
and C109. Make the final adjustments with the signal input 
level adjusted to produce 6 volts d-c on the -VoltOhmyst- at 
pin 2 of V103. 

SOUND I-F ALIGNMENT.-Connect the signal generator 
to the first sound i-f amplifier grid, pin 1 of V101. 

As an alternate source of signal, the RCA WR39B or 
WR39C calibrator may be employed as above. 

Connect the "VoltOhmyst- to pin 2 of V103. 

Tune the TIO1 top core for maximum d-c on the -Volt-
Ohmyst.-
The output from the signal generator should be set to 

produce approximately 6.0 volts on the -VoltOhmyst" when 
the final touches on the above adjustment are made. 

4.5 MC. TRAP ADJUSTMENT.-Connect the signal gen-
erator in series with a 100 ohm resistor to pin 2 of V109. 
Set the generator to 4.5 mc. and modulate it 30% with 400 
cycles. Set the output to approximately 0.5 volt. 

Short the third pix i-f grid to ground, pin 1, V108, to prevent 
noise from masking the output indication. 

Connect the crystal diode probe of an oscilloscope to the 
plate of the video amplifier, pin 9 of V110. 

Adjust the core of L104 for minimum output on the oscillo-
scope. 

Remove the short from pin 1, V108 to ground. 

As an alternate method, this step may be omitted at this 
point in the alignment procedure and the adjustment made 
,'on the air- after the alignment is completed. 

If this is done, tune in a station and observe the picture on 
the kinescope. If no 4.5 mc. beat is present in the picture, 
when the fine tuning control is set for proper oscillator-fre-
quency, then L104 requires no adjustment. If a 4.5 mc. beat is 
present, turn the fine tuning control slightly clockwise so as 
to exaggerate the beat and then adjust L104 for minimum 
beat. 

AGC CONTROL ADJUSTMENT.-Disconnect all test equip-
ment except the oscilloscope which should be connected to 
pin 9 of V110. 

Connect an antenna to the receiver antenna terminals. 

Turn the AGC control fully counter-clockwise. 

Tune in a strong signal and adjust the oscilloscope to see 
the video waveform. 

Turn the AGC control clockwise until the tips of sync begin 
to be compressed, then counter-clockwise until no compres-
sion is obtained. 

HORIZONTAL OSCILLATOR ADJUSTMENT. - Normally 
the adjustment of the horizontal oscillator is not considered 
to be a part of the alignment procedure, but since the oscil-
lator waveform adjustment may require the use of an oscillo-
scope, it can not be done conveniently in the field. The 
waveform adjustment is made at the factory and normally 
should not require readjustment in the field. However, the 

waveform adjustment should be checked whenever the re-
ceiver is aligned or whenever the horizontal oscillator oper-
ation is improper. 
Horizontal Frequency Adjustment.-Tune in a station and 

sync the picture. If the picture cannot be synchronized with 
the horizontal hold control R196, then adjust the T114 fre-
quency core on the rear apron until the picture will syn-
chronize. If the picture still will not sync, turn the T114 
waveform adjustment core ( under the chassis) out of the coil 
several turns from its original position and readjust the T114 
frequency core until the picture is synchronized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive 
control C174B, the width control L109 and the linearity control 
L111 until the picture is correct. 

Horizontal Oscillator Waveform Adjustment.-The hori-
zontal oscillator waveform may be adjusted by either of 
two methods. The method outlined in paragraph A below 
may be employed in the field when an oscilloscope is not 
available. The service shop method outlined in paragraph B 
below requires the use of an oscilloscope. 

A.-Turn the horizontal hold control completely clockwise. 
Place adjustment tools on both cores of T114 and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the T114 frequency core ( on the rear 
apron) until the picture falls out of sync and three or four 
diagonal black bars sloping down to the right appear on the 
screen. Then, turn the waveform adjustment core ( under the 
chassis) into the coil while at the same time adjusting the 
frequency core so as to maintain three or four diagonal black 
bars on the screen. Continue this procedure until the oscil-
lator begins to motorboat, then turn the waveform adjustment 
core out until the motorboating just stops. As a check, turn 
the T114 frequency core until the picture is synchronized then 
reverse the direction of rótation of the core until the picture 
falls out of sync with the diagonal bars sloping down to the 
right. Continue to turn the frequency core in the same direc-
tion. No more than three or four bars should appear on the 
screen. Instead, the horizontal oscillator should begin the 
motorboat. Retouch the adjustment of the T114 waveform 
adjustment core if necessary until this condition is obtained. 

B.-Connect the low capacity probe of an oscilloscope to 
terminal C of T114. Turn the horizontal hold control one-
quarter turn from the clockwise position so that the picture is 
in sync. The pattern on the oscilloscope should be as shown 
in Figure 24. Adjust the waveform adjustment core of T114 
until the two peaks are at the same height. During this ad-
justment, the picture must be kept in sync by readjusting the 
hold control if necessary. 

This adjustment is very important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the pull-in range becomes inade-
quate and the broad peak can cause double triggering of the 
oscillator when the hold control approaches the clockwise 
position. 
Remove the oscilloscope upon completion of this adjust-

ment. 
Horizontal Locking Range Adjustment.-Set the horizontal 

hold control to the full counter-clockwise position. Momen-
tarily remove the signal by switching off channel then back. 
The picture may remain in sync. If so turn the TI14 fre-
quency core slightly and momentarily switch off channel. 
Repeat until the picture falls out of sync with the diagonal 
lines sloping down to the left. Slowly turn the horizontal 
hold control clockwise and note the least number of diagonal 
bars obtained just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C174A 
slightly clockwise. If less than 2 bars are present adjust 
C174A slightly counter-clockwise. Turn the horizontal hold 
control counter-clockwise, momentarily remove the signal and 
recheck the number of bars present at the pull-in point. 
Repeat this procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. Adjust the T114 frequency core so that the diagonal 
bar sloping down to the right appears on the screen and then 
reverse the direction of adjustment so that bar just moves to 
the left side of the screen leaving the picture in synchroniza-
tion 
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VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 15000 microvolt test pattern signal was fed into the receiver,   

the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuit-

ing the receiver antenna terminals. Voltages shown are read with a type WV97A senior -VoltOhmyst- between the indicated terminal and chas-
Tube 

sis ground and with the receiver operating on 117 volts, 60 cycles, a-c. The symbol < means less than. No. 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Pin 
No. 

Pin Pin 
Volts No. Volts No. Volts 

Pin 
No. Volts 

Notes on 
Measurements 

VI 

KRK22C 
or 
KRK29A 

6BQ7A 
R-F 

Amplifier 
15000 Mu. V. 

Signal 6 170 8 0.1 7 

No Signal 6 133 8 1.1 7 o 

R-F 
Amplifier 

15000 Mu. V. 
Signal 1 270 3 170 2 

No Signal 1 260 3 133 2 

V2 

KRK22C 
or 
KRK29A 

6X8 Mixer 
15000 Mu. V. 

Signal 9 160 8 160 6 7 
-2.4 to 
-3.0 

No Signal 9 145 8 145 6 
-2.8 to 

7 -3.5 

R-F 
Oscillator 

15000 Mu. V. 
Signal 3 95 6 o 

-3.8 to 
2 -5.5 

No Signal 3 90 6 o 2 
-3.0 to 
-5.1 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E Grid 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Notes on 
Measurements 

V109B 12AU7 
Horiz. Sync 
Separator 

15000 Mu. V. 
Signal 6 260 8 160 7 122 

No Signal 6 253 8 105 7 94.5 

V110A 6X8 
Video 
Amplifier 

15000 Mu. V. 
Signal 9 120 8 147 6 .9 7 

AGC control set for 
-1.85 normal operation 

No Signal 9 95 8 138 6 1.35 7 
AGC control set for 

-.6 normal operation 

V110B 6X8 
Vert. Sync 
Separator 

15000 Mu. V. 
Signal 3 79 6 .90 2 -26.8 

No Signal 3 46.5 6 1.35 2 -2.1 

V111A 12AU7 
Video 
Output 

15000 Mu. V. 
Signal 6 231 8 13 7 o 

No Signal 6 225 8 12.5 7 o 

V1 11B 
AGC 

12AU7 Amplifier 
15000 Mu. V. 

Signal 1 -55 3 135 2 125 

No Signal 1 0.3 3 132 2 68 

V112A 
Sync 

12AU7 Output 
15000 Mu. V. 

Signal 1 83 3 o 2 -3.28 

V101 6AU6 
1st Sound 
I-F Amp. 

15000 Mu. V. 
Signal 5 122 6 138 7 1.01 1 o 

No Signal 5 113 6 126 7 .95 1 o 

V102 6AU6 
2nd Sound 
I-F Amp. 

15000 Mu. V. 
Signal 5 210 6 130 7 o 1 -2.05 

No Signal 5 205 6 122 7 o 1 * - 1.12 

*Unreliable 
measuring point. 
Voltage depends 

on noise. 

V103 6AL5 
Ratio 
Detector 

15000 Mu. V. 
Signal 7 1.7 1 21 

7.5 kc deviation 
at 1000 cycles 

No Signal 7 4.1 1 11.8 

Ratio 
Detector 

15000 Mu. V. 
Signal 2 1.7 5 21 

No Signal 2 4.1 5 11.8 

V104 6AV6 
1st Audio 
Amplifier 

15000 Mu. V. 
Signal 7 78 2 o 1 -.7 At min. volume 

No Signal 7 76 2 o 1 -.65 At min. volume 

V105 6AQ5 
Audio 
Output 

15000 Mu. V. 
Signal 5 205 6 220 2 15.2 1-7 o At min. volume 

No Signal 5 198 6 207 2 14.5 1-7 o At min. volume 

V106 6CF6 
1st Pix. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 218 6 240 2 132 1 -8.2 

No Signal 5 95.5 6 105 2 1.18 1 *<0.1 

*Unreliable 
measuring point. 
Make measure-
ment at T104-B. 

V107 6CF6 
2nd Pix. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 222 6 243 2 <0.1 1 -8.45 

No Signal 95.5 6 105 2 0.53 1 <0.1 

V108 6CB6 
3rd Pu. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 138 6 150 2 2.3 1 o 

V109A 12AU7 
Picture 
2nd Det. 

No Signal 

15000 Mu. V. 
Signal  

No Signal 

5 130 6 143 2 2.2 1 <0.1 

1 

1 

-25.8 

-14 

3 

3 

o 
o 

2 - 1.85 

2 -.6 

V1 12B 
Vertical 

12AU7 Oscillator 
& Discharge 

No Signal 

15000 Mu. V. 
Signal 

1 84 3 o 2 -1.3 

6 80 8 o 7 
Depends on setting 

-63.5 of Vert. hold control 

No Signal 6 182 8 o 7 -60 
Voltages shown 
are synced pix 
adjustment 

V113 6AQ5 
Vertical 
Output 

15000 Mu. V. 
Signal 5 253 6 262 2 o 1-7 -28.8 

No Signal 5 245 6 253 2 o 1-7 -27.5 

V114 6SN7GT 
Horizontal 
Osc. Control 

15000 Mu. V. 
Signal 2 175 3 -3.5 1 -21 

No Signal 2 170 3 -5.5 1 -17.5 

6SN7GT 
Horizontal 
Oscillator 

15000 Mu. V. 
Signal 5 183 6 o 4 -67 

No Signal 5 179 6 o 4 -65 

V115 6CD6G 
Horizontal 
Output 

15000 Mu. V. 
Signal Cap 8 193 3 22 5 -14 

*High Voltage 
Pulse Present 

No Signal Cap 8 185 3 20.5 5 -13.5 
*High Voltage 
Pulse Present 

V116 
1B3GT 
/8016 

H. V. 
Rectifier 

15000 Mu. V. 
Signal Cap 2 & 7 18,700 

*High Voltage 
Pulse Present 

No Signal Cap 2 & 7 18,350 
*High Voltage 
Pulse Present 

V117 6AU4GT Damper 
15000 Mu. V. 

Signal 5 261 3 
*High Voltage 
Pulse Present 

No Signal 5 253 3 
*High Voltage 
Pulse Present 

V118 24CP4A Kinescope 
15000 Mu. V. 

Signal Cap 18,700 10 428 11 44.5 2 o 
At average 
Brightness 

No Signal Cap 18,350 10 425 11 39.5 2 o 
At average 
Brightness 

V119 
V120 

5U4G 
5Y3GT 

Rectifiers 
15000 Mu. V. 

Signal 4 & 6 2 & 8 277 

No Signal 4 & 6 2 & 8 271 
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CHASSIS KCS84C 

CIRCUIT SCHEMATIC DIAGRAM KCS84C 
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Speaker-10” P.M. speaker complete with cone and voice 
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NOTE: If stamping on speaker in instrument does not 

agree with above speaker number, order replacement 
parts by referring to Model number of instruments, num-
ber stamped on speaker and full description of part 
required. 
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CIRCUIT SCHEMATIC DIAGRAM KCS84E 
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CHASSIS KCS84C, KCS84E 

STOCK 
No. 

DESCRIPTION 
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76532 
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73960 
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77865 

33098 
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78466 

503112 

504147 

504268 

523312 
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504410 

503510 
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77616 

77151 
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77293 
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73960 

75437 
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93056 

77865 
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76739 

78247 

71504 

71502 
71503 

77854 

73591 

78401 

73874 

73460 

73452 
77919 

77915 

77921 

77206 

76763 

TUNER UNIT ASSEMBLIES 

KRK22C 
Capacitor-Adjustable, mica: 

4-40 mmi. (C19) 

Capacitors-Adjustable. steatite: 
0.8-3.0 mmf. ( C3, C7) 

1-4 mmi. ( C15, C20) 

Capacitors-Ceramic: 
Variable for fine tuning-plunger type (C2) 

1,000 mmi., feed-thru ( C11, C21, C22) 

Capacitors-Fixed, ceramic, High "K" disc: 
470 mmf., + 100%, -0%, 500 volts DC (C29, C31, C32) 

1,000 mmi., + 100%, -0%, 500 volts DC ( Ca, C16, C17) 

10,000 mmf., + 100%, -0%, 500 volts DC ( C28) 
Capacitor-Fixed, ceramic, insulated, High "K" disc: 

270 mmi., 2:20%, 500 volts DC (C18) 
Capacitor-Fixed, ceramic, non-insulated, Temp. coef. -0 

10 mmi., -±1.0 mmi., SOO volts DS ( Cl) 

Capacitor-Fixed, ceramic, non-insulated, Temp. coef. -750 

10 mmf., mmi., 500 volts DC (C4) 

Capacitor-Mica trimmer: 

55-80 mmi. (C10) 
Clip-Mounting clip for fine tuning core 

Coil-Filament choke coil ( L52) 
Coil-Heater choke coil ( LSO, L51) 

Coil-R.F. amplifier coupling coil ( L47) 
Coil-RI'. choke cpil ( L48) 
Resistors-Fixed, composition: 

120 ohms, ± 10%, V2 watt ( RI1) 

470 ohms, ±-20%, V2 watt ( R14) 
6,800 ohms, :±20%. V2 watt ( 0112) 

12,000 ohms, ±-10%, 2 watts ( R2) 

15,000 ohms, -±-10%. 2 watts ( 013) 
100,000 ohms, -±-20%, 1/2  watt ( RI, R13) 

1.0 megohm, -±. 10%. 1/2  watt ( 019. R10) 
Transformer-Antenna matching transformer complete ( T2, 

C24, C25, C26, C27, 11, L53, L54, L55, L56, 1.57) 

Transformer-Convertor transformer ( T1) 

TUNER UNIT ASSEMBLIES 

KRK29A 

Capacitor-Adjustable, mica: 

4-40 mmi. (C33) 

Capacitors-Adjustable, steatite: 

0.8-3.0 mmi. ( C11, C21, C25) 

0.8-3.0 mmi. ( C22) 

1-4 mmi. (C7) 

Capacitors-Ceramic: 
Variable, for fine tuning capacitor-plunger type (C27) 

Food-thru, 1,000 lam!. (C5, C15, C17, C18, C19) 
Capacitors-Fixed, ceramic, High "K" disc: 

470 mail., + 100%, -0%, 500 volts ( C29, C34, C35, C51) 

1,000 mint, + 100%. -0%, 500 volts ( C8, C9, C14, C20) 

10,000 mmi,, + 100%, -0%, 500 volts ( C28) 

Capacitors-Fixed, ceramic, insulated, High 

100 mmf., -1:20%, 500 volts ( C36) 
150 mmf., -±-10%, 500 volts ( C12) 

270 mmi., -±-20%, 500 volts ( C6, C10, C13) 
Capacitors-Fixed, ceramic, non-insulated, Temp. coef. 
= 0 
5 mmi., mmi., 500 volts ( C2) 

10 mmi., ±1 mmf., 500 volts ( C26, C37) 

18 mral., -1:10%, 500 volts (C1) 

27 mmi., -1:10%, 500 volts ( C3) 
33 mmi.. -1:10%, 500 volts ( C4) 

Capacitor-Fixed, ceramic, non-insulated, Temp. coat. 
= -750 

10 mmi., -±-10%, 500 volts ( C24) 
Capacitors-Fixed, headed-lead: 

0.68 mmi., -±-20%, 500 volts ( C23) 
2.2 mmi.. -±-20%, 500 volts ( C31. C39) 

3.3 mmi., :::20%, 500 volts ( C38) 

Clip-Fine tuning clip for fine tuning core 
Coil-Antenna matching coil ( Part of Ti) 

Coil-Channel No. 6 antenna coil ( 1.61) 
Coil-Channel No. 6 mixer coil ( L48) 

Coil-Channel No. 6 r.f. plate coil ( 1.32) 
Coil-Channel No. 6 ri. grid coil ( 1.14) 

Coil-Channel No. 13 mixer coil ( L36) 

Coil-Channel No. 13 oscillator coil (1,49) 

Coil-Channel No. 13 r.f, plate coil ( 1.20) 

Coil-Filament choke coil ( L33) 
Coil-Heater choke coil ( 1.34, L35) 

STOCK 
No. DESCRIPTION 

78271 

78583 

76562 

78584 

76537 

76538 

503033 

503112 

503147 

503210 

503233 

503268 

523312 

523315 

523322 

523327 

503410 

503510 

78396 

78399 

76540 

78466 
76542 

76541 

78259 

77084 

78262 

78261 

70596 

78263 

78137 

78260 

71502 
78257 

78258 

78264 

72618 

78267 

77279 

78269 

78255 

78256 

77489 

503110 

503215 

503222 

503268 

78268 

33098 

39044 

39042 

71922 

47617 

78622 

77293 

77672 

78623 

76991 

73960 

Coil-I.F, input coil complete with adjustable core ( 1,9) 

Coil-Mixer I.F. coil ( I.43) 
Coil-R.F. amplifier coupling coil ( L7) 

Coil-R.F. plate I.F. coil ( L27) 

Coil-Shunt coil complete with adjustable core (1.3) 

Coil-Shunt coil complete with adjustable core (1.2) 

Resistors-Fixed, composition: 

33 ohms, -2:10%, 1/2  watt ( R19) 

120 ohms, -±-10%, V2 watt ( R2) 

470 ohms, -±-10%, V2 watt ( R14, 0154) 

1,000 ohms, -±10%, 1/2  watt ( 016, R20) 

3,300 ohms, -±10%, 1/2  watt ( 019) 

6,800 ohms, ±-10%. 1/2 watt ( R1) 

12,000 ohms, -±-10%, 2 watts ( R13) 

15,000 ohms, 2.-.10%, 2 watts (R7) 

22,000 ohms, 2:10%, 2 watts (R52) 

27.000 ohms, ± 10%, 2 watts (0153) 

100,000 ohms, -±-10%, 1/2  watt ( 013, 0110, R11, 0112) 

1 megohm, -±-10%, V2 watt ( R4, R5) 

Transformer-Antenna matching transformer complete (Ti) 

Transformer-Convertor transformer ( T2, R8) 

Trap-FM trap complete with adjustable core ( L5) 

Trap-IF. trap ( L6) 
Trap-IF. trap ( 41.25 mc) complete with core ( Li) 

Trap-IF. trap ( 45.75 mc) complete with core (1.4) 
TUNER UNIT ASSEMBLIES 

KRK27 

Capacitor-Adjustable, steatite: 
0.6-1.4 mmi. complete with adjustable core ( C7, C8) 

Capacitor-Fixed, ceramic: 

1,000 mmi., feed-thru ( C2, CIO, C11, C12) 

Capacitors-Fixed, ceramic, non-insulated. Temp. coef. 
= 0 

7 mmf., -±0.5 mmi., 500 volts DC (C6) 

22 mmi., -±-5%, 500 volts DC ( C5) 

33 mmi., ±-5%, 500 volts DC (C9) 
Capacitor-Fixed, ceramic, non-insulated, Temp. coef. 

= -750 
0.75 mmi., -±0.25 mmi., 500 volts DC (C13) 

Capacitors-Fixed, headed-lead: 

0.51 mmf., ±-10%, 500 volts DC ( C3) 

0.62 mmi.. -±-10%, 500 volts DC (C4) 
2.2 mmi., -±-10%, 500 volts DC (C14) 

Capacitor-Variable tuning capacitor (CIA, C1B, C1C, 
CID, C15, C16, Li, 1.2) 

Coil-IF. coil complete with adjustable core ( 1.7) 

Coil-Peaking coil ( L3, RI) 

Coil-Peaking coil ( 20 muh) ( L4) 
Coil-RI'. choke coil ( 0.15 muh) (Lb, L11) 

Coil-R.F. choke coil ( 0.33 muh) ( L8, L9) 

Connector-Single contact male connector for I.F. output 
cable 

Connector-2 contact female connector for UHF antenna 
(J1) 

Holder-Crystal holder 

Rectifier-Crystal rectifier IN82 (CR1) 

Resistors-Fixed, composition: 

100 ohms, -±-10%. V2 watt (R2) 

1,500 ohms, -±-10%, V2 watt ( 013) 

2,200 ohms, ±-10%. 1/2 watt ( R5) 

6,800 ohms, ±-10%, V2 watt ( 014) 

Transformer-Antenna input transformer (Ti) 

CHASSIS ASSEMBLIES 

IECS84C ( KRK22C) 
KCS84E (KRIC29A/27) 

Capacitors-Fixed, ceramic: 

10 mmid., -±-10%, 500 volts ( C134 

15 mad., -±-5%, 500 volts ( C123) 

47 mmi., ±-10%, 500 volts ( C137) 

180 mmf., -±10%, 500 volts ( C152) 
270 mmf., -.L-10%, 500 volts ( C114) 

Capacitors-Fixed, ceramic, High "K" disc: 

470 mini., -±-20%, 500 volts ( C127, C129) 
470 mmi.. -±-100%, -0%, 500 volts (C120, C125, C126, 

C128, C132, C194, C195, C196, C197 
470-470 mmi., + 100%, _0%, 500 volts ( C130A, C130B) 

1,000 mint 1.-20%, 500 volts ( C131) 
10,000 mmi., + 100%, _0%, 500 volts ( C101) 

10,000 mmi., + 100%, _0%, 500 volts ( C104, C105, C133) 

Capacitors-Fixed, mica: 

STOCK 
No. 

DESCRIPTION 

79063 47 mmi., -±5%, 1,000 volts ( C176) 

76474 82 mmi., -±-5%, 1.000 volts ( C153) 

76575 180 mmi., 3,500 volts ( C144) 

39636 220 mmf., 500 volts ( C155) 

76579 270 mmi,, ±-10%, 1,000 volts ( C148. C190) 
39640 330 mmi., -±10%, 500 volts ( C149) 

76476 330 mini., -.± 5%, 1,000 volts ( C181) 

39644 470 mmf., -±-5%, 500 volts ( CI07. C108) 
78796 680 mmi., -1.-10%/0,.1,000 volts ( C143) 

Capacitor-Mica trimmer: 

75217 Dual, 10-160 mmi. ( C174A, C174B) 
Capacitor-Trimmer, adjustable: 

78220 5-70 mmi., 200 volts ( C122) 
Capacitors-Electrolytic comprising: 

78213 1 section of 10 mid., 350 volts; 1 section of 5 mid., 350 
volts; and 1 section of 30 mid., 50 volts (C124A, 
C124B, C124C) 

77644 1 section of 80 mid., 400 volts; and 1 section of 20 mid., 
400 volts (C119A, C119B) 

78212 1 section of 100 mid., 400 volts; and 1 section of 20 
mfd., 50 volts (C117A, C117B) 

Capacitor-Fixed, paper, oil impregnated, 85° operating 
temperature: 

'75249 .001 mid,, ±-10%, 600 volts ( C143, C173, C198) 

75643 .001 mid.. -±-20%, 1,000 volts ( C140) 

73595 .0022 mid., ±-10%, 600 volts ( C109. C145) 
73599 .0027 mid., -2:10%, 600 volts ( C115, CI39, C157, C161) 

79020 .0027 mid.. -±-10%, 1,000 volts ( C118) 

79018 .0039 mid., -±-10%, 400 volts ( C193) 
78221 .0039 mid., -±-10%, 600 volts ( C147) 

79017 .0047 mfd., ±-20%. 400 volts ( C111, C170) 

79019 .0082 mid., 400 volts ( C156) 
79014 . 01 mfd., -±-20%, 200 volts ( C113) 

73561 .01 mid., -±-20%, 400 volts ( C116) 

73594 . 01 mid.. ±-10%, 600 volts (C160) 
73794 .015 mid., -.±-10%. 400 volts ( C163) 

73562 .022 mid., ±-20%. 400 volts ( C179) 

73798 .022 mid., ±-20%, 600 volts ( C164) 
73810 .022 mid., -±20%, 1,000 volts ( C154) 

75345 .027 mid., -±-10%, 600 volts ( C167) 
79015 .033 mfd., ±-10%, 200 volts ( C112) 

73552 .033 mid., -±-20%, 400 volts ( CI51) 

73553 .047 mid,, -±-20%. 400 volts ( C178) 
73592 .047 mid., -2:10%, 600 volts ( C162, C168) 
73597 .047 mid., ±-10%, 1,000 volts ( C188, C189) 

79016 .068 mid., -±-10%, 200 volts ( C166) 

73551 0.1 mid., -±20%, 400 volts (C150, C158, C169, 0177) 

73557 0.1 mid., ±-20%. 600 volts ( C138, C141, C183, C186) 

73794 0.22 mid., -1..-10%, 200 volts ( C121) 

73786 0.27 mid., -±-10%, 200 volts (C187) 
73787 0.47 mid,, ±-20%, 200 volts ( C110, CI42, C190) 

Capacitors-Fixed, moulded paper, oil impreg. 

76479 .00068 mid., 600 volts ( C184) 

75249 .001 mid., -±-5%, 600 volts ( C185) 
78221 .0039 mid., -±5%, 600 volts ( C159) 

73594 . 01 mid., -±5%, 600 volts ( C182) 

77676 Choke-Filter choke (1.117) 
73477 Coil-Choke coil ( 1.101, L112, L119) 
76442 Coil-Horizontal linearity coil complete with adjustable 

core ( 1.111) 
78743 Coil-Printed I.F. circuit assemble ( PC101) 

Coils-Peaking coils: 

75253 ( 120 muh) (L102) 

71529 ( 120 muh) ( L108, f174) 

98482 (250 muh) (L103) 
77674 (250 muh) ( L105, 01138) 

78222 (250 muh) (L106, 01215) 

75252 (500 muh) (L107) 
76640 Coil-R.F. choke coil (1.5 muh) ( 1.110) 

76441 Coil-Width coil complete with adjustable core ( 1.109) 

Resistors-Wire wound: 

78795 1.2 ohms, -±-5%, 1/3 watt ( 01210) 

78797 47 ohms, J.:10%, 2 watts ( 01206) 

77670 3,300 ohms, -±10%, 7 watts (R106) 
77671 3,800 ohms, -±-10%, 7 watts ( 01121) 

Resistors-Fixed, composition: 

30789 33 ohms, -±-5%, Va watt ( 01128) 

503047 47 ohms, -±10%. V2 watt ( 01107) 

504047 47 ohms, -±-20%. V2 watt ( R205) 

34763 68 ohms, -±-5%. V2 watt ( R125) 

503082 82 ohms, -±-10%, V2 watt ( 01101) 
503112 120 ohms, -±-10%. Vo watt ( 01136) 

STOCK 
No. 

502118 180 ohms, ±-5%, V2 watt ( 01131) 

503118 180 ohms, -.± 10%. V2 watt ( 01144) 
503127 270 ohms, -1.-10%, Vy watt ( 01146) 

504147 470 ohms, -±-20%, V2 watt ( RI33) 

513156 560 ohms, -± 10%, 1 watt ( 01116) 
503210 1.000 ohms, -±-10%. Vy watt ( 01118) 
504210 1.000 ohms, -±20%, V2 watt ( R103, R123, 01127, 01129) 

513210 1,000 ohms, -± 10%, 1 watt ( 01105) 

523218 1,800 ohms, -±-10%, 2 watts (R117) 

502222 2,200 ohms, ±.5%, Va watt ( R166) 

503233 3,300 ohms, -±-10%, V2 watt ( 01188) 
502239 3,900 ohms, -±5%, 1/2  watt ( R135) 

503239 3.900 ohms, -±-10%. Vy watt ( R198) 

503256 5,600 ohms, -±-10%, V2 watt ( R140. R158) 
513256 5.600 ohms, -±-10%, 1 watt ( 01167) 

522275 7,500 ohms, -±-5%, 2 watts (01142) 
502310 10,000 ohms, -±5%. V2 watt ( R109, 01110) 

503310 10,000 ohms, ±-10%. V2 watt ( 01157) 

523310 10.000 ohms, -±10%, 2 watts ( 01104) 
503312 12,000 ohms, -±-10%, 1/2  watt ( 01113, R137, R179, R216) 

36714 15,000 ohms, -±-5%, V2 watt ( 01177) 
503315 15,000 ohms, -±-10%, Va watt ( 01122, 01189. 01200) 

503318 18.000 ohms, ±.. 10%. 1/2  watt ( R160, 01170. 01171) 

523318 18,000 ohms, -±-10%, 2 watts ( RI39) 

503322 22,000 ohms, -±10%. V2 watt ( 01169, 01176) 

71989 22.000 ohms, -±5%, 1 watt ( R180) 
523327 27,000 ohms, -±-10%, 2 watts ( 01207, R217) 

502333 33.000 ohms, -±5%, Vo watt ( 01181) 

503339 39,000 ohms, -±10%, Vo watt ( R108, R164) 

70351 43,000 ohms, ±5%. V2 watt ( 01148) 

503347 47,000 ohms, -±-10%, V2 watt ( 01163) 
512347 47,000 ohms, -±-5%, 1 watt ) 01202) 
514347 47,000 ohms, -.L-20%, 1 watt ( 01150) 
502356 56,000 ohms, -±5%, V2 watt ( 01126) 

503356 56,000 ohms, ±-10%. Va watt ( 01209) 

503368 68,000 ohms, -1-.10%. Vo watt ( 01155, R159) 

503382 82.000 ohms, ±-10%. V2 watt (RI94) 

503410 100,000 ohms, -±10%. V2 watt ( 01195) 

504410 100,000 ohms, -1:20%. V2 watt ( 01187, 01214) 
502415 150,000 ohms, ±5%. Vo watt ( 01149) 

503415 150,000 ohms, :I-10%. V2 watt ( 01190) 

512415 150,000 ohms, -±-5%, 1 watt ( RI99) 
11959 180,000 ohms, -±5%, Vo watt ( 01120) 

503422 220,000 ohms, -1:10%, Va watt ( 01186) 

503427 270,000 ohms, -1:10%. Vo watt ( R)61, 01208) 
503433 330,000 ohm», :L-10%. Vo watt (R191, 01193) 

504433 330,000 ohms, -±-20%. Va watt ( R1I5) 
502439 390,000 ohms, -±5%, Vo watt ( 01184, 01186) 

503439 390,000 ohms, -1.-10%, Vo watt ( 01151, 01178) 

503447 470,000 ohms, -±-10%. Vo watt ( 01152. R175, R182) 

504447 470,000 ohms, ±-20%. Vo watt ( 01114, R141, 01147) 
30562 680,000 ohms, -1:10%. Va watt (01156) 

503482 820,000 ohms, I 0 %, Vo watt ( 01192, R203) 

503510 1.0 megohm, -±-10%. 1/2  watt ( 11204) 
503512 1.2 megohm, Vo watt ( 01165) 

31449 1.5 megohm, ±5%. V2 watt ( 01119) 

503515 1.5 megohm. Va watt (01124) 

39063 1.8 megohm. ±-5°/q, 1 watt ( 01201) 
503522 2.2 megohm, Vo watt ( 01162) 
504522 2.2 megohm. -±20%. Va watt ( R168) 

502539 3.9 megohm, ±5%. Vo watt ( 01132. R153) 

504610 10 megohm, Vo watt ( R111) 
78203 Transformer-lst I.F. pix transformer complete with ad-

justable core (T106) 
78204 Transformer-1st I.F. grid trap complete with adjustable 

core (L118) 
78810 Transformer-Horizontal deflection output transformer 

(T115) 
76440 Transformer-Horizontal oscillator transformer complete 

with adjustable core (T114) 

76997 Transformer--Output transformer (T103) 
78805 Transformer-Power transformer, 117 volts, 60 cycle (T113) 

77112 Transformer-Ratio detector transformer (T102. C106) 

76981 Transformer-Sound I.F. transformer with adjustable core 

(T101, C102. C103) 
78809 Transformer-Vertical output transformer (T112) 

76983 Trap-4.5 MC trap ( L104, C135) 
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ELECTRICAL AND MECHANICAL SPECIFICATIONS 

Models 21-S- 348K, 21-S-348K1.1 Models 2I-S- 355K, 21-S- 355K11 
"Master 21" "Cameron" 

Ebony, Maroon Brown Maroon 

Models 21-S-367K, 21-5-367KU Models 2I-S- 369K, 21-S- 3691a , 
"Ft. Knox" "Farrell" 
Mahogany Oak 

Models 2I-S- 357K, 21-S-357KU Models 21-S- 362K, 21-S- 362K1' 
"Modernette" "Talbot" 

Oak Mahogany 

GENERAL DESCRIPTION 

All models are "21 inch- television receivers. Models without a "U" 
designation in the model number are receivers with VHF only and 
feature full 12 channel VHF coverage. Models with the "U" designa-
tion in the model number are UHF/VHF receivers and feature full 12 
channel VHF coverage plus any UHF channels desired. All models 
have an auxiliary audio input jack to permit the use of an external 
record playing attachment except Models 21-S-348K and 21-S-348KU. 

PICTURE SIZE 227 square inches on a 21ZP4A or 
21ZP4B Kinescope 

TELEVISION R-F FREQUENCY RANGE 

Models 21-S-348K to 21-S-369K Incl. 

All 12 VHF channels 54 mc. to 88 mc., 174 mc. to 216 mc. 

Models 21-S-348KU to 21-S-369KU Incl  

Any of 70 UHF channels 470 mc. to 890 mc. 

Any of 12 VHF channels 54 mc. to 88 mc , 174 mc. to 216 mc. 

INTERMEDIATE FREQUENCIES 

Picture I-F Carrier Frequency 45.75 mc. 

Sound I-F Carrier Frequency 41.25 mc. 

POWER RATING 175 watts 

AUDIO POWER OUTPUT RATING 1  5 watts max. 

RCA TUBE COMPLEMENT 

Tube Used Function 

Tuner KRK22D (Models with VHF only) 

(1) RCA 6BQ7A R-F Amplifier 

(2) RCA 6X8 R-F Oscillator and Mixer 

21-S-348K to 21-S-369K incl. 
21-S-348KU to 21-S-369KU incl. 

CHASSIS DESIGNATIONS 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK31 ( UHF/VHF Models) 
(1) RCA 6AF4 UHF Oscillator 

(2) RCA 6BQ7A 

(3) RCA 6X8   

VHF R-F Amplifier 
-j UHF I-F Amplifier 

.S VHF R-F Oscillator & Mixer 
-j UHF I-F Amplifier 

A 1N82 crystal is used as the UHF mixer 
All Models 

RCA 6CB6 1st Picture I-F Amplifier 
RCA 6CB6 2nd Picture I-F Amplifier 
RCA 6CB6 3rd Picture I-F Amplifier 
RCA 6X8 1st Video Amplifier and 1st Sync. 
RCA 12AU7 Video Output & AGC 
RCA 6AU6 Sound I-F Amplifier 
RCA 6AL5 Ratio Detector 
RCA 6AV6   1st Audio Amplifier 
RCA 6AS5  Audio Output 
RCA 12AU7  Vert. Osc. and Disch. á Sync. Output 
RCA 6K6GT Vertical Sweep Output 
RCA 6SN7GT Horizontal Sweep Oscillator and Control 
RCA 6BQ6GT  Horizontal Sweep Output 
RCA 6AX4GT Damper 
RCA 1B3-GT/8016 High Voltage Rectifier 
RCA 21ZP4B  Kinescope 
RCA 21ZP4A ( Models 21-S-348K(KU) only) 
RCA 5U4G Rectifier 
A crystal diode is used for the Picture 2nd Detector 

ELECTRICAL AND MECHANICAL SPECIFICATIONS (cont'd) 

CHASSIS TUNER 
RINE-
SCOPE MODELS 

KCS88 KRK22D 21ZP4B 21-S-355K 
21-S-357K 
21-S-362K 
21-S-367K 
21-S-369K 

KCS88A KRK22D 21ZP4A 21-S-348K 

KCS88F KRK31 21ZP4B 21-S-355KU 
21-S-357KU 
21-S-362KU 
21-S-367KU 
21-S-369KU 

KCS88H KRK31 21ZP4A 21-S-348KU 

OPERATING CONTROLS (Front) 
Models with VHF only 

Channel Selector 
Fine Tuning  Dual Control Knobs 

UHF/VHF Models 
VHF Channel Selector and 
UHF Changeover Switch 

VHF Fine Tuning and 
UHF Tuning 

All Models 

Brightness Single Control under Panel 

Horizontal ( Freq.)  Single Control under Panel 

Vertical Hold  Single Control under Panel 

 Dual Control 
Knobs 

OPERATING CONTROLS (Front) 

Sound Volume and On-Off Switch 
Picture  

*TV-PH  tone switch Single Control under Panel 

'Except Models 21-S-348K and 21-S-348KU 

. Dual Control Knobs 

NON-OPERATING CONTROLS (under Front Panel) 

Height  screwdriver adjustment 

Vertical Linearity  screwdriver adjustment 

Horizontal Drive screwdriver adjustment 

Horizontal Linearity  screwdriver adjustment 

NON-OPERATING CONTROLS 

(not including R-F and I-F adjustments) 

Picture Centering top chassis adjustment 

Width rear chassis adjustment 

Horizontal Oscillator Waveform top chassis adjustment 

Focus top chassis adjustment 

Ion Trap Magnet top chassis adjue.ment 

Deflection Coil top chassis adjustment 

AGC Control rear chassis adjustment 

SCANNING Interlaced, 525 line 

HORIZONTAL SWEEP FREQUENCY 15,750 cps. 

VERTICAL SWEEP FREQUENCY 60 cps. 

FRAME FREQUENCY (Picture Repetition Rate) 30 cps. 

©John 1. Rider MODELS 21-S-355K, -357K, -362K, -367K, -369K, Ch. KCS88; 21-S-348K, Ch. KCS88A; (71 
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CHASSIS KCS88 KCS88A, KCS88F, KCS88H 

INSTALLATION INSTRUCTIONS 

CENTERING AD1USTMENT.-No electrical centering con-
trols are provided. Centering is accomplished by means of 
a separate plate on the focus magnet. The centering plate 
includes a wing nut which must be loosened before centering. 
Up and down adjustment of the plate moves the picture up 
and down and sidewise adjustment moves the picture from 

side to side. 
If a corner of the raster is shadowed, check the position of 

the ion trap magnet. Reposition the magnet within the range 
of maximum raster brightness to eliminate the shadow and 
recenter the picture by adjustment of the focus magnet plate. 
In no case should the magnet be adjusted to cause any loss 
of brightness since such operation may cause immediate or 
eventual damage to the tube. In some cases it may be neces-
sary to shift the position of the focus magnet in order to 
eliminate a corner shadow. 

WIDTH AND DRIVE ADJUSTMENTS.-Set the horizontal 
control at the "pull-in- point. Adjustment of the horizontal 
drive control affects the high voltage applied to the kine-
scope. In order to obtain the highest possible voltage hence 
the brightest and best focused picture, adjust horizontal drive 
trimmer counter-clockwise until a bright vertical line appears 
in the middle of the picture then clockwise until the bright 

line just disappears. 
At maximum brightness adjust the width control to obtain 

correct picture width. 
Return the brightness to normal level and readjust the 

drive trimmer C171 as before. 
Adjustments of the horizontal drive control affect horizontal 

oscillator hold and locking range. If the drive control was 
adjusted, recheck the oscillator alignment. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS.-
Adjust the height control ( R165 behind front control panel) 
until the picture fills the mask vertically. Adjust vertical line-
arity ( R174 behind front control panel), until the test pattern 
is symmetrical from top to bottom. Adjustment of either con-
trol will require a readjustment of the other. Adjust centering 
to align the picture with the mask. 

FOCUS.-Adjust the focus magnet for maximum definition 
in the test pattern vertical "wedge- and best focus in the 

white areas of the pattern. 

AGC THRESHOLD CONTROL.-The AGC threshold con-
trol R149 is adjusted at the factory and normally should not 
require readjustment in the field. 

To check the adjustment of the AGC Threshold Control, tune 
in a strong signal and sync the picture. Momentarily remove 
the signal by switching off channel and then back. If the pic-
ture reappears immediately, the receiver is not overloading 
due to improper setting of R149. If the picture requires an 
appreciable portion of a second to reappear, or bends exces-
sively, R149 should be readjusted. 

Turn R149 fully counter-clockwise. The raster may be bent 
slightly. This should be disregarded. Turn R149 clockwise 
until there is a very, very slight bend or change of bend in 
the picture. Then turn R149 counter-clockwise just sufficiently 
to remove this bend or change of bend. 

If the signal is weak, the above method may not work as it 
may be impossible to get the picture to bend. In this case, 
turn R149 clockwise until the snow in the picture becomes 
more pronounced, then counter-clockwise until the best signal 
to noise ratio is obtained. 

The AGC control adjustment should be made on a strong 
signal if possible. If the control is set too far clockwise on a 
weak signal, then the receiver may overload when a strong 
signal is received. 

PIN-CUSHION CORRECTION 
Two pin-cushion correction magnets are employed to cor-

rect a small amount of pin-cushion of the raster due to the 
lens effect of the face of the kinescope. These magnets are 
mounted on small arms, one on each side of the kinescope as 
shown in Figure 3. The arms hinge in one plane on self tap-
ping screws which act both as a hinge and an adjustment 
locking screw. When the magnets are swung towards the 
tube, maximum correction is obtained. Minimum correction is 
obtained when the arms are swung away from the tube. To 
adjust the magnets, loosen the two self tapping screws and 
position the magnets until the sides of the raster appear 
straight. Tighten the screws without shifting the position of the 
magnets. In some cases it may be necessary to twist or bend 
the magnet support arms to obtain the appearance of straight 

raster edges. 

Recheck the position of the ion trap magnet to make sure 
that maximum brightness is obtained. 

Check to see that the yoke knurled nuts and the focus 
magnet mounting screws are tight. 

STATION SELECTOR 

FINE TUNING 

TO REMOVE ESCUTCHEON, SLIDE I OSCILLATOR ADJUSTMENT 
SPRING CLIP TO LEFT CHANNEL NUMBER 

Figure 5-KRK22D R-F Oscillator Adjustments 

KRK22D, OR RK31 VHF R-F OSCILLATOR ADJUST-
MENTS.-Tune in all available stations to see if the receiver 
r-f oscillator is adjusted to the proper frequency on all chan-
nels. If adjustments are required, these should be made by 
the method outlined in the alignment procedure on page 11. 
The adjustments for channels 2 through 12 are available from 
the front of the cabinet by removing the station selector 
escutcheon as shown in Figure 5 or 6. Adjustment for chan-
nel 13 is on top of the chassis. The oscillator for the KRK27 
UHF tuner section of the KRK31 tuner should be adjusted by 
the method outlined on page 14 under Alignment Procedure. 

CHANNEL 
SELECTOR 
SNOB 

FINE 
TUNING 
KNOB 

ESCUTCAI 

UHF 
CHANNEL 
INDICATOR 

DISC 

TO REMOVE ESCUTCHEON AND 
UHF CHANNEL INDICATOR DISC, 
SLIDE ESCUTCHEON AND DISC 
OUTWARD 

- OSCILLATOR ADJUSTMENT 
FOR CHANNEL NUMSER 

Figure 6-KRK31 VHF R-F Oscillator Adjustment 

FM TRAP ADTUSTMENT.-In some instances interference 
may be encountered from a strong FM station signal. A trap 
is provided to eliminate this type of interference. To adjust 
the trap tune in the station on which the interference is 
observed and adjust the FM trap for minimum interference in 
the picture. The trap is L58 on KRK22D or L5 on KRK31 tuners 
and is located on the antenna matching transformer. 

CAUTION.-In some receivers, the FM trap L5 or L58 will 
tune down into channel 6 or even into channel 5. Needless to 
say, such an adjustment will cause greatly reduced sensitivity 
on these channels. If channels 5 or 6 are to be received, 
check L5 or L58 to make sure that it does not affect sensitivity 
on these two channels. 

Replace the cabinet back and connect the receiver antenna 
leads to the cabinet back. Make sure that the screws holding 
it are up tight, otherwise it may rattle or buzz when the 
receiver is operated at high volume. 

21-S-348K to 21-S-369K incl. 
21-S-348KU to 21-S-369KU incl. 

TEST EQUIPMENT.-To properly service the television 
chassis of these receivers, it is recommended that the follow-
ing test equipment be available: 

VHF Sweep Generator meeting the following require-
ments: 
(a) Frequency Ranges 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(c) Output constant on all ranges. 
(d) "Flat" output on all attenuator positions. 

VHF Signal Generator to provide the following frequencies 
with crystal accuracy: 
(a) Intermediate frequencies 

4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 

Picture Sound Receiver 
Channel Carrier Carrier R-F Oso. 
Number Freq. Mc. Freq. Mc. Freq. Mc, 

2  55.25  59.75 101 
3  61.25  65.75 107 
4  67.25  71.75 113 
5  77.25  81.75 123 
6  83.25  87.75 129 
7 175.25  179.75 221 
8 181.25  185.75 227 
9 187.25  191.75 233 
10  193.25  197.75 239 
11  199.25 203.75 245 
12 205.25 209.75 251 
13 211.25 215.75 257 

(c) Output of these ranges should be adjustable and at least 
.1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 mc. 
to 890 mc. RCA types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following frequencies 
with crystal accuracy if RCA Type 41A is used. 

ALIGNMENT PROCEDURE 

Cathode Ray Oscilloscope.-An oscilloscope with a sen-
sitivity of 5 millivolts per inch is required. A suitable pre-
amplifier may be employed with oscilloscopes of lesser 
sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC scale 
is required. RCA Senior "VoltOhmyst" or equivalent. 
PICTURE I-F TRANSFORMER ADJUSTMENTS.-

Models 21-S-348K to 2I-S-369K Incl. 
Connect the signal generator, in series with a 1500 mmf. 

ceramic capacitor, to the mixer grid test point TP2. 
Connect the "VoltOhmyst" to the junction of R118. R146 and 

C120 and to ground. Turn the AGC control fully clockwise. 
Obtain two 7.5 volt batteries capable of withstanding 

appreciable current drain and connect the ends of a 1,000 
ohm potentiometer across each. Connect the battery positive 
terminal of one to the chassis and the potentiometer arm to 
the junction of R118, R146 and C120. The second buttery will 
be used later. 

Set the bias to produce approximately -4.0 volt of bias at 
the junction of R118, R146 and C120. 
Connect the "VoltOhmyst" to the junction of R129 and 

L103 and to ground. 
Set the VHF signal generator to each of the following fre-

quencies and peak the specified adjustment for maximum 
indication on the "VoltOhmyst." ( Note: These transformers 
should be peaked with their cores at the ends of the coils 
nearest the chassis.) During alignment, reduce the input sig-
nal if necessary in order to produce 3.0 volts of d-c at R129 
and L103 with -4.0 volts of i-f bias at the junction of R118, 
R146 and C120. 

44.5 mc. T107 
45.5 mc. T106 
43.0 mc. T105 

Set the VHF signal generator to the following frequency 
and adjust the picture i-f trap for minimum d-c output at 
R129, L103. Use sufficient signal input to produce 3.0 volts 
of d-c on the meter when the adjustment is made. 

47.25 mc L102 
(Note: Core should be at end of coil nearest chassis when 

properly adjusted.) 
Models 21-S-348KU to 21-S-369KU Ind. 

Connect the i-f signal generator in series with a 1500 mmf. 
ceramic capacitor, to the mixer grid test point TP2. 
Connect the "VoltOhmyst" to the junction of R118, R146 

and C120. 
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Figure 7—Chassis Top View (shown with KRK22D Tuner) 
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Figure 8—Chassis Bottom Vieu (shown with KRK22D Tuner) 
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CHASSIS KCS88 KCS88A, KCS88F KCS88H 

ALIGNMENT PROCEDURE 

Figure 9-
KRK22D 

TI and T104 
Response 

Turn the AGC control fully clockwise. 
Obtain a 7.5 volt battery capable of withstanding appre-

ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction R118, 
R146 and C120. Adjust the potentiometer for -4.0 volts indi-
cation on the "VoltOhmyst." 
Connect the "VoltOhmyst" to the junction of R129 and L103 

and to ground. 
Set the VHF generator to each of the following frequencies 

and with a thin fiber screwdriver tune the specified adjust-
ment for maximum indication on the "VoltOhmyst." In each 
instance the generator should be checked against a crystal 
calibrator to insure that the generator is on frequency. 

During alignment, reduce the input signal if necessary in 
order to produce 3.0 volts of d-c at R129 and L103 with -4.0 
volts of i-f bias at the junction of R118, R146 and C120. 

44.5 mc. 1107 
45.5 mc. T106 
43.0 mc. 1105 

(Note: Peak transformers with cores at end of coils nearest 
chassis.) 

Set the signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at junction 
of R129 and L103: Use sufficient signal input to produce 3.0 
volts of d-c on the meter when adjustment is made. 

47.25 mc L102 
(Note: Core should be at end of coil nearest chassis when 

properly adjusted.) 

SWEEP ALIGNMENT OF PICTURE I-F.-
Models 21-S-348K to 21-S-369K Incl. 

To align the mixer plate circuit, connect the sweep gener-
ator to the mixer grid test point TP2, in series with a 1500 
mmf. ceramic capacitor. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. Connect the sweep ground lead to the top of 
the tuner. 

Set the channel selector switch to channel 4. 
Clip a 330 ohm resistor between pin 1 of V107 and ground. 
Preset C116 to minimum capacity. 
Adjust the bias box potentiometer to obtain -4.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of R118, 
R146 and C120. 
Connect a 180 ohm composition resistor from pin 5 of V105 

to pin 6 of V105. Connect the oscilloscope diode probe to pin 
5 of V105 and to ground. 
Couple the signal generator loosely to the diode probe in 

order to obtain markers. 
Adjust T1 ( top) and 1104 ( top) for maximum gain and with 

45.75 mc. at 75% of maximum response. 
Set the sweep output to give 0.3 to 0.5 volt peak-to-peak on 

the oscilloscope when making the final touch on the above 
adjustment. 

Adjust C116 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in Figure 
9. Maximum allowable tilt is 20%. 

Disconnect the diode probe, the 180 ohm and the 330 ohm 
resistors. 
Connect the oscilloscope to the junction of R129 and L103. 
Leave the sweep generator connected to the mixer grid test 

point TP2 with the shortest leads possible. 
Adjilst the output of the sweep generator to obtain 3.0 to 

5.0 volts peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

45 75 MC 45 OMC 
90% 

Figure 10-
Overall I-F 
Response 

with KRK22D 

Retouch T105, 1106 and T107 to obtain the response shown 
in Figure 10. 

Increase sweep output ten times and check attenuation at 
41.25 mc. Adjust T105 and T107 to set 41.25 mc. between 25 
and 35 times down with curve as shown in Figure 10. 
Move the sweep generator to the antenna terminals. Con-

nect -3.0 volts bias to pin 5 of V103. Adjust T106 and T107. 
slightly to correct for any overall tilt while switching from 
channel to channel. 

Models 21-S-348KU to 21-S-369KU Incl. 
To align the mixer plate circuit, connect the sweep gener-

ator to the mixer grid test point TP2, in series with a 1500 
mmf. ceramic capacitor. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. Connect the sweep ground lead to the top of 
the tuner. 

Set the channel selector switch to channel 4. 
Clip a 330 ohm resistor between pin 1 of V107 and ground. 

Preset C116 to minimum capacity. 
Adjust the bias box potentiometer to obtain -4.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of R118, 
f146 and C120. 
Connect a 180 ohm composition resistor from pin 5 of V105 

to pin 6 of V105. Connect the oscilloscope diode probe to pin 
5 of V105 and to ground. 
Couple the signal generator loos&y to the diode probe in 

order to obtain markers. 
Adjust T2 ( top) and T104 ( top) for maximum gain and 

with 45.75 mc. at 75% of maximum response. 
Set the sweep output to give 0.3 to 0.5 volt peak-to-peak 

on the oscilloscope when making the final touch on the above 
adjustment. 

Adjust C116 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in 
Figure 11. Maximum allowable tilt is 20%. 

Disconnect the diode probe, the 180 ohm and the 330 ohm 
resistors. 
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L9 and L307 
I-F Response 

Connect the oscilloscope to the junction of R129 and L103. 
Leave the sweep generator connected to the mixer grid test 

point TP2 with the shortest leads possible. 
Adjust the output of the sweep generator to obtain 3.0 to 

0.5 volts peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 
Retouch T105, T106 and 1107 to obtain the response shown 

in Figure 12. 
Increase sweep output ten times and check attenuation at 

41.25 mc. Adjust T105 and 1107 to set 41.25 mc. between 25 
and 35 times down with curve as shown in Figure 12. 
To align the I-F amplifier circuit of the KRK31, connect the 

VHF sweep generator to the rear terminal of the 1N82 crystal 
holder in series with a 1000 ohm resistor and a 1500 mmf. 
ceramic capacitor. Use the shortest leads possible, grounding 
the sweep ground lead to the tuner case. 

Set the UHF CHANGEOVER switch to the UHF position, and 
the UHF TUNING to channel 47 at 670 mc. 
Connect a 180 ohm composition resistor and a 1500 mmf. 

capacitor in series between test point TP3 and ground with 
the capacitor connected to TP3 and the resistor to ground. 

Connect the oscilloscope diode probe to the junction between 
the resistor and capacitor. ( See Figure 20.) 
Couple the VHF signal generator loosely to the diode probe 

in order to obtain markers. 
Connect the potentiometer arm of the second bias supply 

to the AGC terminal on the tuner and ground the battery 
positive tertainal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the sweep generator to produce 0.5 volt or less peak-to-
peak on the oscilloscope. 

Adjust L307, on the KFtK27 section, and L9, on the KRK29D 
section, of the tuner for maximum gain with 45.75 mc. and 
42.5 mc. markers as shown in figure 13. 

If necessary adjust L27 to place the 45.75 mc. marker at 
the peak of the curve. Adjust L43 for minimum tilt of the curve 
as shown in figure 13. 
Remove the resistor, capacitor and diode probe from TP3 

and connect the oscilloscope to the junction of R129 and L103. 
Use 3.0v peak-to-peak on the oscilloscope. 
Connect the VHF sweep generator to the antenna ter-

niinals. Keep the AGC bias at -3.0 V and the I-F bias at 
-4.0 volts. 
Couple the signal generator loosely to the grid of the first 

picture I-F amplifier. 
Switch through all VHF channels and check for proper 

curve shape as in figure 12. Retouch 1106 and 1107 slightly 
to correct for any overall tilt that is essentially the same on 
all channels. 

Disconnect the VHF sweep generator and connect the UHF 
sweep generator to the antenna terminals. Check on all UHF 
channels for proper wave shape as shown in figure 12, re-
touching L307 and L9 if necessary to correct any overall tilt. 
Do not retouch T2, T104, T105, 1106 or 1107. 
Remove the sweep and marker generators and the bias 

supplies. 

KRK22D TUNER ALIGNMENT.-
Models 21-S-348K to 21-S -369K Incl. 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C2 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. Turn 
Ti slug all the way out. Do not change any of the adjust-
ments in the antenna matching unit. 

Disconnect the link from terminals "A" and -13- or 1104 
and terminate the link with a 39 ohm composition resistor. 
Turn the receiver channel selector switch to channel 2. 
The 43.5 mc. trap is adjusted with zero bias. To insure that 

he bias will remain constant, take a clip lead c.nd short 
circuit the AGC terminal of the tuner at the terminal board 
to ground. 

Connect the oscilloscope to the test point TP1 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 
Connect the output of the VHF signal generator to the out-

put of the antenna matching unit at the junction of L53 and 
C24 at the bottom of the FM trap L53. 
Tune the signal generator to 43.5 mc. and modulate it 30% 

with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C19 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to one 
specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C19 into channel 2, 
thereby reducing sensitivity on channel 2. 
Connect the potentiometer arm of one of the bias supplies 

to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 
Preset C5 to read -3.0 volts at the test point TP1, as read 

on the "VoltOhmyst". The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 5.5 
volts. 

Turn the fine tuning control fully clockwise. 

Adjust C3 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner unit 
through the hole provided for the adjustment of C10. Be care-
ful that the wire does not touch any of the tuned circuits as 
it may cause the frequency of the tuner oscillator to shift. 
Connect the other end of the wire to the " r-f in" terminal of 
the signal generator. Adjust C3 to obtain an audible beat 
with the signal generator. 
Turn C2 clockwise until the beat note just begins to change, 

then turn one full turn in the same clockwise direction. 
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Figure 14- KRK22D Tuner Adjustments 
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Return the fine tuning control to the mechanical center of 
its range. 
Note.-If on some units, it is not possible to reach the proper 

channel 8 oscillator frequency by adjustment uf C3, switch 
to channel 13 and adjust L42 to obtain proper channel 13 
oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L11 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C3 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L42 and back to 
channel 8 and adjust C3. 

Set the T1 core for maximum inductance ( core turned 
counter-clockwise ) . 
Connect the sweep generator through a suitable attenu-

ator, as shown in figure 15, to the input terminals of the 
antenna matching unit. 
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Figure 15-Sweep Attenuator Pads 
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Connect the signal generator loosely to the antenna ter-
minals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the 
oscilloscope. Excessive input can change oscillator injection 
during alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 
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Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C7, CIO, C15 and C20 for approximately correct 
curve shape, frequency, and band width as shown in figure 
16. 

The correct adjustment of C20 is indicated by maximum 
amplitude of the curve midway between the markers. C15 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C7 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably ( assum-
ing that C20 has been properly adjusted). C10 is the coupling 
adjustment and hence primarily affects the response band 
width. 

Connect the "VoltOhmyst" to test point TP1. Adjust C5 to 
read —3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C2, 
C7, C10 and C15 for proper response. Adjust C20 for maxi-
mum gain at midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

To\ 
Figure I6—KRK22D R-F Response 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator 
frequency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L42 to obtain an audible beat. Slightly overshoot 
the adjustment of L42 by turning the slug an additional turn 
in the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C2 to again 
obtain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and 
picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L43 and L45 for proper response as shown in 
figure 16. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within range. 

If it was necessary to readjust C5, turn the sweep and sig-
nal generators back on and recheck the channel 13 response. 
Readjust L43 and L45 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C2 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C7, C10, C15 and C20 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C7 was adjusted in the recheck of channel 8 response. 

sammi 

ALIGNMENT PROCEDURE 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator 
frequency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L5 for an audible beat. Adjust L44, L46 and L58 
for proper curve shape as shown in figure 16. Recheck the 
oscillator injection voltage at TP1, to insure that it is within 
the limits specified. Readjust C5 if necessary. 

If C5 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C7 for correct curve 
shape and recheck C2 and C3 for proper oscillator frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
16 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L44, L46 and L58 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to figure 16 for proper wave shape. Check 
the injection voltage at each channel to be within limits. 
If necessary readjust C15, C7, or C10 to obtain the proper 
response. 

With the receiver and signal generator on channel 13 ad-
just L42 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 
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Figure I7—KRK22D Oscillator Adjustments 

KRK22D ANTENNA MATCHING UNIT ALIGNMENT. 
—The antenna matching unit is accurately aligned at the 
factory. Adjustment of this unit should not be attempted in the 
customer's home since even slight misalignment may cause 
serious attenuation of the signal especially on channel 2. The 
r-f unit is aligned with a particular antenna matching trans-
former in place. If for any reason, a new antenna matching 
transformer is installed, the r-f unit should be realigned. 

The F-M Trap which is mounted in the antenna matching 
unit may be adjusted without adversely affecting the align-
ment of the unit. 
To align the antenna matching unit disconnect the lead 

from the F-M trap L53 to the channel selector switch S4. 

With a short jumper, connect the output of the matching 
unit through a 1000 mmf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 

Remove the first pix i-f amplifier tube V106. 

Connect the positive terminal of a bias box to the chassis 
and the potentiometer arm to the junction of R118, R146 and 
C120. Set the potentiometer to produce approximately —5.0 
volts of bias at the junction of R118, R146 and C120. 

Connect an oscilloscope to the junction of R129 and L103 
and set the oscilloscope gain to maximum. 

Connect a VHF signal generator to the antenna input termi-
nals. Modulate the signal generator 30% with art audio signal. 

Tune the signal generator to 45.75 mc. and adjust the 
generator output to give an indication on the oscilloscope. 
Adjust L54 in the antenna matching unit for minimum audio 
indication on the oscilloscope. 

Tune the signal generator to 41.25 mc. and adjust L57 for 
minimum audio indication on the oscilloscope. 

Remove the jumper from the output of the matching unit. 

Connect a 300 ohm Vz watt composition resistor from L53 to 
ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L53 to ground. The sensitivity of the oscilloscope should be 
approximately 0.03 volts per inch. Set the oscilloscope gain 
to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling reac-
tance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 15 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad 
to match the output impedance of the particular sweep 
employed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be ac-
complished by retuning channel number 1 to cover this range. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator, be sure not to turn the 
core too far clockwise so that it becomes lost beyond the 
core retaining spring. 

Adjust L55 and L56 to obtain the response shown in figure 
18. L55 is most effective in locating the position of the shoulder 
of the curve at 52 mc. and L56 should be adjusted to give 
maximum amplitude at 53 mc. and above consistent with the 
specified shape of the response curve. The adjustments in the 
matching unit interact to some extent. Repeat the above 
procedure until no further adjustments are necessary. 

Remove the 300 ohm resistor and crystal probe connections. 
Restore the connection between L53 and S4. Replace V106. 

Cv123 

SO MC. AT 60% * 15% RESPONSE POINT 

Figure 18—KRK22D Antenna Matching Unit Response 

KRK3I TUNER ALIGNMENT 
Models 21-S-348K to 21-S-369KU Incl. 

VHF ALIGNMENT.—A tuner unit which is operative and 
requires only touch up adjustments, requires no presetting 
of adjustments. For such units, skip the remainder of this 
paragraph. For units which are completely out of adjustment, 
preset C27 all the way out. Set channel 7 to 13 oscillator 
slugs one turn from tight. Turn T2 slug all the way out. Do not 
change any of the adjustments in the antenna matching unit. 

Disconnect the link from terminals -A" and "B" of T104 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short cir-
cuit the AGC terminal of the tuner at the terminal board to 
ground. 

Connect the oscilloscope to the test point TP2 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the 
output of the antenna matching unit at the junction of L5 and 
C4 at the bottom of the FM trap L5. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to 
one specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C33 into channel 
2, thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read —3.0 volts at the test point TP1, as 
read on the "VoltOhmyst." The limits for oscillator injection 
voltage are 2 volts minimum and not exceeding a maximum 
of 5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner 
unit through the hole provided for the adjustment of C16. 
Be careful that the wire does not touch any of the tuned 
circuits as it may cause the frequency of the tuner oscillator 
to shift. Connect the other end of the wire to the "r- f" in 
terminal of the signal generator. Adjust C25 to obtain an 
audible beat with the signal generator. 

Turn C27 clockwise until the beat note just begins to 
change, then turn one full turn in the same clockwise di-
rection. 

Return the fine tuning control to the mechanical center of 
its range. 

NOTE:—If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency of each channel. Then again on channel 8, 
adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the T2 core for maximum inductance ( core turned 
counter-clockwise). 

Connect the sweep generator through a suitable crttenu-
ator, as shown in figure 15 to the input terminals of the 
antenna matching unit. 

Connect the signal generator loosely to the antenna 
terminals. 
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CHASSIS KCS88, KCS88A, KCS88F, KCS88H 
ALIGNMENT PROCEDURE 

Set the sweep generator to cover channel 8. 
Set the oscilloscope to maximum gain and use the minimum 

input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can change oscillator injection dur-
ing alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and C7 for approximately correct 
curve shape, frequency, and band width as shown in figure 
19. 

The correct adjustment of C7 is indicated by maximum am-
plitude of the curve midway between the markers. Cll tunes 
the r-f amplifier plate circuit and affects the frequency of the 
pass band most noticeably. C21 tunes the mixer grid circuit 
and affects the tilt of the curve most noticeably ( assuming 
that C7 has been properly adjusted). C16 is the coupling ad-
justment and hence primarily affects the response band 
width. 

Connect the "VoltOhmyst" to test point TP1. Adjust C22 to 
read -3.0 volts.dc on the "VoltOhmyst" at TP1. Readjust C27, 
C21, C16 and C11 for proper response. Adjust C7 for maxi-
mum gain at midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

Set-the receiver channel switch to channel 13. 
Adjust the signal generator to the channel 13 oscillator fre-

quency 257 mc. 

Turn the fine tuning control fully clockwise. 
Adjust L49 to obtain an audible beat. Slightly overshoot the 

adjustment of L49 by turning the slug an additional turn in 
the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C27 to again ob-
tain the beat. 

Set the sweep generator to channel 13. 
From the signal generator, insert channel 13 sound and pic-

ture carrier markers, 211.25 mc. and 215.75 mc. 
Adjust L36 and L20 for proper response as shown in fig-

ure 19. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within 
range. 

If it was necessary to readjust C22, turn the sweep and 
signal generators back on and recheck the channel 13 re-
sponse. Readjust L36 and 1.20 if necessary. 
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Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C21, C16, C11 and C7 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C21 was adjusted in the reclieck of channel 8 response. 
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Figure 19-KRK31 VHF R-F Response 

If the initial setting of the oscillator injection trimmer was 
far off it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 
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Figure 20-KRK31 Tuner Adjustments 

Figure 21-KRK31 VHF Oscillator Adjustments 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator fre-
quency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L54 for an audible beat. Adjust L48 and L32 for 
proper curve shape as shown in figure 19. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator fre-
quency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
19 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L48 and L32 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to figure 19 for proper wave shape. Check 
the injection voltage at each channel to be within limits. If 
necessary readjust C11, C21 or C16 to obtain the proper 
response. 
With the receiver and signal generator on channel 13 ad-

just L49 for an audible beat with the signal generator. 

CC 
KRK27 (REAR) 

Ce C 7 
CHAN.14 CHAN. 63 

c 7 

L 5 e  

CHAN.] 
L52. 

CHAN.4 
L53 

CMS id .5 
L54 I 

CHAN.' 
L55 

CHAN.? 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 

UHF ALIGNMENT.-Ground the I-F transformer L307 by 
inserting a clip lead through the aperture provided in the 
top of the tuner. Ground the other end of the clip lead to the 
tuner case. 

Connect the oscilloscope to the test point TP301, employing 
the preamplifier if needed with the oscilloscope used. 

Connect the output of the UHF sweep generator, through 
a 300 ohm attenucrtor pad, to the antenna terminals and 
set the sweep generator to sweep channel 83, centered on 
887.5 mc. Adjust the output of the sweep generator to full 
sweep width. 

A test dial made to fit over the split gear on the tuner shaft 
is necessary for accurate alignment. Scribe marks at 0°, 9° 
and 168° should be marked on the test dial for reference. 
The 0° reference point is located with the capacitor plates 
fully meshed. By placing a 1/16" shim between the stop pin 
on the tuner and the stop plate on the gear assembly the 
plates will be in the proper fully meshed position. 
Rotate the tuning dial to the 168°, Channel 83, position. 

Connect the VHF signal generator in series with a 1000 
ohm resistor to the rear terminal of the crystal holder and 
insert markers for 41.25 mc., 43.5 mc. and 45.75 mc. 
Connect the UHF marker generator loosely to the antenna 

terminals and insert a marker at 887.5 mc. 

Adjust R-F trimmer capacitors C315 and C316 for a max-
imum amplitude overcoupled response curve centered at 
887.5 mc. as shown in figure 22(A). 

43.5 MC 
887.5 CM 

41.25 MC 14"---45.75MC 

70% 20 M C 

.A., 

43.5 MC 
473.5 MC 

41.25 45.75 MC 

Figure 22-KRK31 UHF R-F Response 

Adjust the oscillator trimmer capacitor C307 until the 
43.5 mc. marker coincides with the marker at 887.5 mc. The 
markers for 41.25 and 45.75 should be symmetrically located 
on the top of the response curve as in figure 22(A). 

Set the UHF sweep and marker generators to 473.5 mc. 
Rotate the tuning dial to the 9°, Channel 14, position. 

Adjust the oscillator trimmer C308 until the 43.5 mc. marker 
coincides with the 473.5 mc. marker, with the 41.25 and 45.75 
markers as shown. The inductance loop 1.312 across the oscil-
lator tank coil, may be repositioned, if necessary, to bring the 
oscillator trimmer within range. Refer to figure 20 for location 
of the aperture for making this adjustment. 
Repeat the above adjustments, as necessary, until the 

proper responses are obtained. Tune through the entire 
range and check the tracking. When perfectly tracked the 
three markers will be on the top of the response curves, 
however, mistracking to the extent that the 41.25 mc. and 
45.75 mc. ride down the sides of the curves to a point not 
less than 70% will not seriously affect the alignment. Should 
the markers fall below this level, it will be necessary to 
knife the RF plates to correct the mistracking. The plates 
may be knifed through the two front holes provided on the left 
side of the tuner. Always knife the plates while tuning lower 
in frequency to prevent affecting the tracking above the point 
of knifing. Check which section requires knifing by touching 
the plates with the knifing tool while observing the response, 
then proceed with the knifing of the proper section or of both 
sections if required. Note: The two holes at the rear on the 
left side of the tuner are for factory use only. 

Connect the "VoltOhmyst" to test point TP301. Set the 
"VoltOhmyst" to the 1.5v. DC scale. Tune over the entire 
range observing the reading on the meter. A reading be-
tween .05 and .4 volts should be obtained. Voltages outside 
these limits are an indication of low B voltage, low or high 
crystal impedance or an oscillator tube outside allowable 
limits. 
Connect the "VoltOhmyst" to the "bias" terminal of the 

tuner ( refer to figure 25). A reading between 0.5 and 2.5 volts 
should be obtained. Readings above or below this range 
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ALIGNMENT PROCEDURE 

will cause crystal currents outside allowable limits and in 
such cases the oscillator tube should be replaced. Replace-
ment of the oscillator tube will require recalibration at the 
high and low frequency ends of the band as previously 
outlined. 
RATIO DETECTOR ALIGNMENT.-Set the signal gen-

erator at 4.5 mc. and connect it to the first video amplifier 
grid, pin 7 of V108A, in series with a . 01 mid. capacitor. 
As an alternate source of signal, the RCA WR39E or 

WR39C calibrator may be employed. In such a case, con-
nect the calibrator to the grid of the third pix i-f amplifier, 
pin 1 of V107. 
Set the frequency of the calibrator to 45.75 mc. ( pix carrier) 

and modulate with 4.5 mc. crystal. The 4.5 mc. signal 
will be picked off at pin 9 of V108A and amplified through 
the sound i-f amplifier. 
Connect the "VoltOhmyst- to pin 7 of V102. 
Tune the ratio detector primary, 1102 top core for maximum 

d-c output on the "VoltOhmyst.- ( Peak with core at end of 
coil away from chassis.) Adjust the signal level from the 
signal generator for 5 volts on the "VoltOhmyst- when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 

Connect the " VoltOhmyst- to the junction of R104 and C107. 
Tune the ratio detector secondary T102 bottom core for zero 

d-c on the "VoltOhmyst." ( Adjust with core at chassis end 
of coil.) 
Repeat adjustments of 1102 top for maximum d-c at pin 7 

of V102 and 1102 bottom for zero d-c at the junction of R104 
and C107. Make the final adjustments with the signal input 
level adjusted to produce 5 volts d-c on the "VoltOhmyst- at 
pin 7 of V102. 

SOUND TAKE-OFF ÁLIGNMENT.-Connect the signal 
generator to the first video amplifier grid, pin 7 of V108A. 
As an alternate source of signal, the RCA WR39B or 

WR39C calibrator may be employed as above. 
Connect the " VoltOhmyst- to pin 7 of V102. 
Tune the T101 top core for maximum d-c on the "Volt-

Ohmyst.- ( Peak with core at chassis end of coil.) 
The output from the signal generator should be set to 

produce approximately 5 volts on the -VoltOhmyst- when 
the final touches on the above adjustment are made. 

(Alternate Method for Ratio Detector and 
Sound I-F Alignment) 

Set the signal generator at 4.5 mc. and connect it to the 
first video amplifier grid, pin 7 of V108A in series with a . 01 
mfd. capacitor. 
Connect the "VoltOhmyst- to pin 7 of V102. 
Tune the ratio detector secondary 1102 bottom core for 

maximum d-c on the "VoltOhmyst.- ( Peak with core at chassis 
end of coil.) 
Tune the ratio detector primary, 1102 top core for maximum 

d-c output on the -VoltOhmyst.- ( Peak with core at end of 
coil away from chassis.) Adjust the signal level from the 
signal generator for 5 volts on the "VoltOhmyst- when finally 
peaked, when making the above adjustments. 
Tune the T101 ( top) core for maximum d-c on the "Volt-

Ohmyst.- ( Peak with core at chassis end of coil.) 
The output from the signal generator should be set to 

produce approximately 5 volts on the "VoltOhmyst- when 
the final touches on the 1101 adjustment are made. 

Connect the "VoltOhmyst- to the junction of R104 and C107. 
Tune T102 bottom for zero d-c at the junction of R104 

and C107. ( Make adjustment with core at chassis end of coil.) 

4.5 MC. TRAP ADIUSTMENT.-Connect the signal gen-
erator in series with a 1500 mmf. capacitor to pin 7 of V108A. 
Set the generator to 4.5 inc. and modulate it 30% with 400 
cycles. Set the output to approximately 0.5 volt. 

Short the third pix i-f grid to ground, pin 1, V107, to prevent 
noise from masking the output indication. 
Connect the crystal diode probe of an oscilloscope to the 

plate of the video output, pin 6 of V109A. 
Adjust the core of L109 for minimum output on the oscillo-

scope. ( Make adjustment with core at chassis end of coil.) 
Remove the short from pin 1, V107 to ground. 
As an alternate method, this step may be omitted at this 

point in the alignment procedure and the adjustment made 
"on the air- after the alignment is completed. 

If this is done, tune in a station and observe the picture on 
the kinescope. If no 4.5 mc. beat is pre3ent in the picture, 
wheu..Ilie fine tuning control i et for_proper oscillcrtor-fre-

VOLTAGE CHART 

quency, then L109 requires no adjustment If a 4.5 mc. beat is 
present, turn the fine tuning control slightly clockwise so asThe following measurements represent two sets of conditions. In the first condition, a 30000 microvolt test pattern signal was fed into the receiver 
to exaggerate the beat and then adjust L109 for minimum the 

picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuit 
beat. 

the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst" between the indicated terminal and chas 
AGC CONTROL ADJUSTMENT.-Disconnect all test equip-

ment except the oscilloscope which should be connected tesis ground and with the receiver operating on 117 volts, 60 cycles, a-c. The symbol < means less than. 
pin 6 of V109A. 

Connect an antenna to the receiver antenna terminals. 
Turn the AGC control fully counter-clockwise. 

Tune in a strong signal and adjust the oscilloscope to see 
the video waveform. 

Turn the AGC control clockwise until the tips of sync begin 
to be compressed, then counter-clockwise until no compres-
sion is obtained. 

HORIZONTAL OSCILLATOR AND OUTPUT ALIGNMENT. 
-Normally the alignment of the horizontal oscillator is not 
considered to be a part of the alignment procedure, but since 
the oscillator waveform adjustment may require the use of an 
oscilloscope, it can not be done conveniently in the field. 
The waveform adjustment is made at the factory and nor-
mally should not require readjustment in the field. However, 
the waveform adjustment should be checked whenever the 
receiver is aligned. 

Turn the horizontal drive trimmer C171 fully clockwise 
then counter-clockwise one full turn. Set the stud of the 
width coil L111 flush with the inside rear edge of the chassis. 

Place a jumper across the terminals of the sine wave coil 
L121 and adjust the horizontal ( frequency) control until the 
picture pulls into sync. Remove the short across the sine 
wave coil. 

Connect the low capacity probe of an oscilloscope to 
the junction of L120, L121 and 5189. Turn the horizontal 
(frequency) control clockwise until the picture falls out of 
sync, then counter-clockwise until the picture just pulls into 
sync. The pattern on the oscilloscope should be as shown 
in Figure 23. Adjust the sine wave adjustment core L.121 
until the two peaks are at the same height. During this adjust-
ment, the picture must be kept in sync by readjusting the 
horizontal ( frequency) control if necessary. 

-----

INCORRECT 
_ 

ci170(1 

INCORRECT e CORRECT 

Figure 23-Horizontal Oscillator Waveforms 

This adjustment is very important for correct operation of 
the circuit. If tilt, broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator may occur. On the other hand, if 
the broad peak is higher than the sharp peak, the oscillator 
is overstabilized, the pull-in range becomes inadequate and 
the broad peak can cause double triggering of the oscillator 
when the hold control approaches the clockwise position. 
Remove the oscilloscope upon completion of this adjust-

ment. 
Horizontal Drive Adjustment (for correct locking range). 

Turn the horizontal ( frequency) control until the picture falls 
out of sync with the diagonal lines sloping down to the right. 
Slowly turn the horizontal control counter-clockwise and note 
the number of diagonal bars obtained just before the picture 
pulls into sync. 

Pull-in should occur with one and one-half to three bars 
present. 
With the horizontal control set at the pull-in point, adjust 

the horizontal drive trimmer C171 counter-clockwise for a 
bright vertical line in the center of the picfure. Turn the 
trimmer clockwise until the line just disappears. 

Set the brightness control to maximum and adjust the 
width control so the picture fills the mask. Return the bright-
ness control to normal and readjust the horizontal drive 
trimmer as above. 
The picture should pull into sync with one and one-half 

to three bars present, remain in sync for approximately two 
full turns counter-clockwise from pull- in, and fall out of sync 
with between 2 and 5 bars present before interrupted oscil-
lation ( motorboatin ) occnu. 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Notes on 
Measurements Pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

VI (V2) 

KRK22D 
or 
KRK29D 

6BQ7A 
R-F 
Amplifier 

30000 Mu. V. 
Signal 6 170 - - 8 0.1 7 

No Signal 6 133 - - 8 1.1 7 0 

R-F 
Amplifier 

30000 Mu. V. 
Signal 1 270 - - 3 170 2 

No Signal 1 260 - - 3 133 2 - 

V2 (V1) 

KRK22D 
or 
KR.K29D 

6X8 Mixer 
30000 Mu. V. 

Signal 9 160 8 160 6 0 7 
-2.4 to 
-3.0 

No Signal 9 145 8 145 6 0 7 
-2.8 to 
-3.5 

R-F 
Oscillator 

30000 Mu. V. 
Signal 3 95 - - 6 0 2 

-3.8 to 
-5.5 

No Signal 3 - - 6 0 2 
-3.0 to 
-5.1 

V101 6AU6 
Sound 
1-F Amp. 

30000 Mu. V. 
Signal 5 126 6 136 7 1.2 1 0.2 

No Signal 5 120 6 130 7 1.1 1 0 

V102 6AL5 
Ratio 
Detector 

30000 Mu. V. 
Signal 7 -8.0 - - 1 -0.3 -- 

7.5 kc deviation 
at 1000 cycles 

No Signal 7 -2.9 - - 1 -0.1 - 

Ratio 
Detector 

30000 Mu. V. 
Signal 2 -0.4 - - 5 7.2 

No Signal 2 -0 - - 5 3.2 

V103 6AV6 
1st Audio 
Amplifier 

30000 Mu. V. 
Signal 7 98 - - 2 0 1 -0.8 At min. volume 

No Signal 7 96 - 2 0 1 -0.8 At min. volume 

V104 6AS5 
Audio 
Output 

30000 Mu. V. 
Signal 7 250 6 262 1 149 2 & 5 141 At min. volume 

No Signal 7 240 6 252 , 1 142 2 & 5 135 At min. volume 

V105 6CB6 
1st Pix. I-F 
Amplifier 

30000 Mu. V. 
Signal 5 132 6 144 2 0 1 -4.7 'Unreliable 

measuring point 

No Signal 5 112 6 123 2 1.2 1 *0.1 

V106 6CB6 
2nd Pu. I-F 
Amplifier 

30000 Mu. V. 
Signal 5 250 6 278 2 145 1 129 

No Signal 5 230 6 255 2 136 1 124 

V107 6CB6 
3rd Piz. I-F 
Amplifier 

30000 Mu. V. 
Signal 5 130 6 142 2 2.3 1 0 

No Signal 5 121 6 136 2 2.2 1 0 
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VOLTAGE CHART 

ALIGNMENT DATA - 
1 

-----•---- 
---............._ E. Plate E. Screen E. Cathode E. Grid C „,....„____.-- ____-------------------"-- 

V117 r 
Of:=21 SUAG 

RECT. Notes on 
-'-'4.5MC TRAP F101 
O 

FUSE (3  

Tube 
No. 

Tube 
Type Function 

Operating 
Condition Piii Pin 

Volts 
Pin 
No. Volts 

Pin 
No. Volta 

Measurements .1 

vies 
6%8 T10,2, 47.25A4C No. Volts No. 

' 

Ir VIDEO AMP 
& IE SYNC 

V107 VIOE. V1OS 
rr% &CBE eh 6C136 
\s„..-1-1 31/PLK I F \.-__....% 2SEPIX 

WIID1E PIX I-FI 
GRID TRAP lit Video 30000 Mu. V. AGC control set for 

( 
r 

FE III PIX I-F 

7107 AMP 7106 AMP ros MdP 

o 

1104 Ill (2_ V108A 6X8 Amplifier Signal 9 70 8 118 6 0.8 7 -1.5 normal operation 

478 PIX 351. PIS 28P PIX 
I-F TRANS. I-F TRANS i-F TRANS PIX I TRANS. 1 AGC control set for 

-------.T101 4.5MC V110 2AU7 
No Signal 9 38 8 102 6 1.0 7 -0.3 normal operation 

viol 
&AU‘ 

SOUND TAKEOFF VERT. OSC & 
DISCI( & SYNC OUT V108B 6X8 lit Sync 30000 Mu. V. 

6 0.8 2 -34 

: 

: 
SOUNDI 
AMP 

TRANS. 
VI04 V112 Signal 3 50 - - I 
BASS 65N7GT 
AUDIO NOCE 
OUT CONTR. 

TIOB 
VIII 

5N6GT No Signal 3 46 - - 6 1.0 2 -4 I 

-------- T102 4.5 MC VERT 
OUT 

VERT SWEEP Video 30000 Mu. V. 
Contrast control I 

vIO2 
6ALS 

RATIO DEI. TRANS. 
V103 

TRANS 
OUT 

V109A 12AU7 Output Signal 6 235 -- - 8 4.0 7 - 8.5 at maximum I 
RATIO E.AV6 

III AUDIO 8 6.8 7 -0.4 
: 
• SET 

AMP No Signal 6 200 - - 

0 

L121 

, 

AGC 30000 Mu. V. 
2 112 

: 

HOR. SINE *OMITTED 
V109B 12AU7 Amplifier Signal 1 -43 - - 3 148 

WAVE COIL 
ON MODELS 

21-5-348 K & 21-S-348KU No Signal 1 0.5 - - 3 142 2 98 
I 

R178 
BRIGHTNESS 
CONTROL V110A 12AU7 

Sync 1 
Output 

30000 Mu. V. 
Signal 1 65 - - 3 8.0 2 7.4 

. 

5102-R10813U 
ON-OFF 

`tee-' 
*5101 
TV-PHONO 

No Signal 1 62 - - 3 7.9 2 7.9 
I 
. 

L I 20 LI 

( ;174 
R164 TONE , 

SWITCH R1OBA HORiZONTAL 

PICTURE (FREQ.) _ 
CONTROL CONTROL ---------tà 

RIELI.N 
HEIGHT 

ADJUSTMENT 
VERT 

11 ADJUSTMENT 
LIN. 

VERTICAL 
--HOLD 

to CONTROL 
SWITCH 

.---- 
B. V1 10B 12AU7 

Vertical 30000 Mu. V. 
Oscillator Signal 6 180 - - 8 0 7 -63 

Depends on setting 
of Vert, hold control 1 

Figure 24-Top Chassis Adjustments (KRK22D Tuner Shown) 

& Discharge 

No Signal 6 175 - - 8 0 7 -61 

Voltages shown 

are synced pix adjustment 

V111 6K6GT 
Vertical 
Output 

30000 Mu. V. 
Signal 3 262 4 280 8 0 5 -29 

4.5 MC. 
No Signal 3 255 4 273 8 0 5 -28 

---------------------..„ _.-------------T -.109 

\__ 
L102 47.2SMC. 7105 43.0 MC. 

TRAP 

T107 44.5MC. CY 6SN7GT Olioscri. zoCnotnatlrol 30000 Mu. V. Signal 2 280 - - 3 -2.5 1 -23.5 

1ff PIX I-F PIX I-F TRANS. 4T2.4PIX I-F TRANS. V 108 
3 -2.3 1 -21 

/ 

GRID TRAP r2e) 6X8 
I II VIDEO No Signal 2 273 - - 

Tio4. a‘n 
VIOS 
ec E44. ah 

V106 

GCB& 

VIO7 

em 5C136 

SYNC. V112 
AMP & III 

6SN7GT 
Horizontal 
Oscillator 

30000 Mu. V. , 
Signal 1 5 200 - - 6 0 4 -75 

? 1E PIX I-F IV 
1E' PIX VS% 
I-F AMP 

2112PIX 
IF AMP 

ME% 31.2 PI* 
1-F AMP - -- --1 1 

TRANS. I No Signal 5 193 -- - 6 0 4 -74 
vIto 

r_, 
I 

7101 1 *High Voltage 12AU7 

ve,g,e, T106 45.5 MC SOUND TAKE-OFF,- 4-5MC I Horizontal 
Output 

30000 Mu. V. 
Signal Cap • 4 164 8 11.0 5 , - 21 Pulse Present 

BoisJr` 3!!!? PIX I-F TRANS. TRANS. r V113 6BQ6GT 

V112 

,----. 
V101 - 6AU6 

SOUND I-F AMP( 

1 
*High Voltage 

6SN7G7 
V104 

E, ASS \...,....." No Signal Cap * 4 158 8 10.5 5 -20 Pulse Present 
VIII NOR. OSC. 

AUDIO I 
6K6GT 
VERT 
SWEEP 

T10/3 
VERT 
OUT 

& CONTROL 
OUT. 

DEI. TRANS.. 71°Z 
I 

V I 14 
1B3GT 

/8016 
H. V. 
Rectifier 

30000 Mu. V. 
Signal Cap • - - 2 & 7 16,000 - 

*High Voltage 
Pulse Present 

OUT 
TRANS. 

II 

l *High Voltage 
LIZIRATIO 

V103 V 02 - 6,ALS 

WAVE 
HOR.SINE &AVG 

COIL fix- 'wolf" 
AN1P. 

RATIO DET. l 

\...____I I No Signal Cap • - - 2 & 7 15,400 - - Pulse Present 

* OMITTED ON MODELS 

215348K & 215348 KU 
L120 

-i 
7103 
AUDIO 

I 

I 

fl 
V115 6AX4GT Damper 

30000 Mu. V. 
Signal 5 280 - - 3 * - 

*High Voltage ( 
Pulse Present 

R178 
BRIGHTNESS 

OUT. L  

TRANS. 
5102. * - - 

*High Voltage 
Pulse Present 

la 
CONTROL 

aloes 
No Signal 5 273 - - 3 

1 1  R164 RI74 8178 RIGS RIOBA 
30000 Mu. V. 

At average ‘ ‘ 

65 2 0 Brightness V116 21ZP4A Kinescope Signal Cap 16,000 10 465 11 

*5101 
TV-PHONO N.  

5102 & R1088 1r R108A 
ria. ON-OFF 

or 

217.P4B 
At average 

TONE ----.„ 
SWITCH 

RIS-4 
VERT HOLD 

RI 
VERT LIN. 

R166 

HEIGHT 

) ,IORIZONTAL SWITCH 

(FREQ) & VOLUME 

PICTURE 
CONTROL No Signal Cap 15,400 10 450 11 63 2 0 Brightness 

_...... 
CONTROL--U ADJUSTMENT ADJUSTMENT CONTROL CONTROL 

V117 5U4G Rectifier 
30000 Mu. V. 

Signal 4 & 6 - - -- 2 & 8 290 

Figure 25-Bottom Chassis- Adjustments- (KRK22D Tuner Shown) No Signal 4 & 6 -  -  2 & 8 280 
1 
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REPLACEMENT PARTS REPLACEMENT PARTS (Continued) 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

TUNER LTNIT ASSEMBLIES T I 78399 Transformer-Convertor transformer C303 78137 Capacitor-Fixed, headed-lead type, 0.51 mmf., 1112 Same as 83 

KRIC22D T2 78396 Transformer-Antenna matching transformer 
complete (C24, C25, C26, C27, 11, 133. 1.54, C304 78260 

+10%, 500 volts DC 
Capacitor-Fixed, headed-lead type, 0.62 mmf.• 

813 523312 Resistor-Fixed, composition, 12,000 ohms, 
+10%, 2 watts 

C 1 77865 Capacitor-Fixed, ceramic, non-insulated, Temp LS5, L56, 1.57) +10%, SOO volts DC R14 503147 Resistor-Fixed, compositioi , 470 ohms, + 10%, 

coal. - 0, 10 mmf., + 1.0 mmf., 500 volts DC 77850 Bracket-Side bracket for mounting coil and C305 78261 Capacitor-Fixed, ceramic, non-insulated, Temp. 3-5 watt 

C2 77853 Capacitor-Ceramic, variable, for fine tuning- stators coat. = 0, 22 mmf., +5%, 500 volts DC RIS to 1 
plunger type 77854 Clip-Mounting clip for fine tuning core C306 78262 Capacitor-Fixed, ceramic, non-insulated, Temp. 818 Incl. f Not used 

C3 77151 Capacitor-Adjustable, steatite, 0.8-3.0 mm.f. 77860 Connector- Grounding strap connector coal. --w- 0, 7 nand., +0.5 mmf., 500 volts DC 819 503033 Resistor-Fixed, composition, 33 ohms, + 10%, 

C4 33098 Capacitor-Fixed, ceramic, non-insulated, Temp. 76460 Contact-Test point contact C307, C308 78259 Capacitor-Adjustable, steatite, 0.6-1.4 mmf., 3¡ watt 

coef. - 750, 10 =mi., + 1.0 mmf., 500 volts DC 
77852 Core-Adjustable core for fine tuning capacitor 

complete with adjustable core 
Temp. 

R20 Same as 86 

C5 Part of S IA 79198 Detent-Detent mechanism with steel shaft C309 70596 Capacitor-Fixed, ceramic, non-insulated, 
coot. w 0, 33 mmf., +5%, 500 volts DC 

821 to 1 
R51 Incl. 1 Not used 

C6 

C7 

Part of SIB 

Same as C2 
77861 

78270 

Guide-Bakelite guide for fine tuni ng lever 

Lever-Fine tuning lever  
C310, C311 
C312 

Same as C302 852 523322 Resistor- Fixed, composition, 22,000 ohms, 
+10%, 2 watts 

C8 

C9 

77252 Capacitor-Fixed, ceramic, High "R" disc, 
1000 mmf., + 100%, - 0%, 500 volts DC 

Part of SIB 

14343 

77849 

Retainer-Fine tuning shaft retainer ring 

Retainer-Retainer for fine tuning spring 

C313 78263 Capacitor-Fixed, ceramic, non- insulated, Temp. 
coat. = - 750 0.75 mmf., +0.25 mml., 500 
volts DC 

853 523327 Resistor-Fixed, composition, 27,000 ohms, 
+10%, 2 watts  

Same as R14 

CIO 

C11 

C12 

C13 

C14 

76527 

77084 

Capacitor-Mica trimmer, 55-80 mmf. 

Capacitor-Ceramic, feed-thru, 1000 mmf. 

Not used 

Part of SIB 

Part of SIC 

79199 

78236 

76534 

77851 
76336 

Shaft-Fine tuning shaft and cam 

Shield-Front shield 

Shield-Tube shield 

Shield-"U" shaped shield for underside of unit 

Socket-Tube socket, 9 pin miniature, saddle 
mounted 

C314 

C315, C316 

CR301 

Il 

71502 

77489 

38853 

Capacitor-Fixed, headed-lead type, 2.2 mmf., 
+10%, 500 volts DC 

Part of C301 assembly 

Rectifie -crystal rectifier 1882 r 

Connector-4 contact female connector-part of 

RS4 

R301 

8302 

R303 

503110 

503215 

Part of 1.303 
Resistor-Fixed, composition, 100 ohms, + 10%, 

3-5 watt 

Resistor-Fixed, composition, 1500 ohms, 
+10%, 3-5 watt 

C15 

C16, C17 
C18 

76532 

73199 

Capacitor-Adjustable, steatite, 1-4 mud 

Same as C8 
Capacitor-Fixed, ceramic, insulated, High "K" 

disc, 270 mmf., +20%, SOO volte DC 

77856 

78241 

Spring- Fine tuning core spring 

Spring-Formed, for stabilizing fine tuning lever 
/2 

1301 

78237 

78255 

antenna matching transformer 

Connector-Single contact female connector for 
UHF connection 

Connector-2 contact female connector for UHF 

R304 

R305 

503268 

503222 

Resistor-Fixed, composition, 6800 ohms, 
+10%, y6 watt 

Resistor- Fixed, composition, 2200 ohms, 
+10%, 3¡ watt 

C19 

C20 

C2I, C22 

77616 Capacitor-Adjustable, mica, 4-40 mml. 

Same as C15 

Same as C11 

TUNER UNIT ASSEMBLIES 

KRIT.31 (KRK29D/27) 
Li 

L2 

76542 

76538 

antenna 
Trap-1F trap (41.25 mc) complete with core 

Coil--Shunt coil complete with adjustable core 

Coil with adjustable core 

S I A 77911 Stator- -Oscillator coil and stator complete with 
rotor, coils and trimmer (C22, C37, 1.49, L50, 
1.51, I.52, L53, 1.54, 1.55, L56, L57, L58, L59, 
1.60) 

C23 

C24, C25,1 
C26, C27 f 

Not used 

Part of T2 
c 1 

C2 

54207 

3056 

Capacitor-Fixed, ceramic, non-insulated, Temp. 
coed. = 0, 18 mmf., + 10%, 500 volts 

Capacitor-Fixed, ceramic, non-insulated, Temp. 

1.3 
1,4 

L.5 

76537 

76541 

76540 

-Shunt coil complete 

Trap-IF trap (45.75 me) complete with core 

Trap-FM trap complete with adjustable core 

SIB 78272 Stator-Mixer stator complete with rotor (C13, 
C36, 1.36, 1.37, 1.38, L39, L40, 1.41, 1.42, 1.43, 
L44, L45, 1.46, L47, 1.48, R9, 810, 811, 819) 

C28 73960 Capacitor-Fixed, ceramic, High "R" disc, 
10,000 mmf., + 100%, - 0%, 500 volts DC c3 70935 

coat. = 0, 5 mm.f., +0.5 rand., 500 volts 

Capacitor-Fixed, ceramic, non-insulated, Temp. 

1.6 

I.7 

78466 

76562 

Trap-IF trap 

Coil- RF amplifier coupling coil 
SIC 78274 Stator- RF plate stator complete with rotor, coils, 

capacitors and resistors (C12, C31, C39, 1.20, 
121 L22, L23, L24, L25, L26, L27, L28, L29,  

C29 

C30 

C31, C32 I 

77293 Capacitor-Fixed, ceramic, High "R" disc, 
470 mmf., + 100%, - 0%, SOO volts DC 

Not used 

Same as C29 

C4 

CS 

76739 

77084 

coef. = 0, 27 mmt, + 10%, 500 volts 
Capacitor-Fixed, ceramic, non-insulated, Temp. 

coat. = 0, 33 mmf., + 10% , 500 volts 
Capacitor-Ceramic, feed-thru, 1,000 mm.f. 

1.8 
L9 

1.10, L11 , 1 
L12, L13 f 

77859 
78271 

Connector- RF grid switch return connector 

Coil-IF input coil complete with adjustable core 

Part of SIE 
S ID 

S 1 E 

78277 

78398 

, 
L30,  L31, 1.32, R6) 

Stator- Input selector switching stator complete  
with rotor and capacitor (C 10)  

Stator- RF grid stator complete with rotor and  

11 

Li to 
L 11 Incl. } 

Part of T2 

Part of -51A 

C6 

C7 

75199 

76532 

Capacitor-Fixed, ceramic, insulated, High "R" 
di sc, st270 mmf., +20%, 500 volts 

Capacitor-Adjuable, steatite, 1-4 mmf. 

1.14 

115, L16, 1 
L17, L18 f 

73458 Coil Channel 6 RF grid coil (Part of S1E) 

Part of S 1E 
S51 78429 

coils (C38, Lb, L11, L12, 1.13, 1.14, LIS, 
116, L17, L18) 

Switch-Antenna slide switch 

1.12 to 1 
1.21 Incl. f 

Pad of SIB C8, C9 77252 Capacitor-Fixed, ceramic, High "K" disc, 
1,000 mini., + 100%, - 0%, 500 volts 

1.19 
L20 77921 

Not used 
Coil-Channel 13 RF plate coil (Part of SIC) 

Tl 78396 Transformer---.Antenna matching transformer 
complete 

L22 to 1 
1.31 bd. 

Part of SIC C 10 
C11 77151 

Same as C6 (Part of SID) 
Capacitor- Adjustable, steatite, 0.8-3.0 mmf. 126 Incl. J 121 to 1 

Part of SIC T2 
T301 

78399 
78268 

Transformer- Convertor transformer 

Transformer- UHF antenna input transformer 

122 to 1 Part of SID C12 78276 Capacitor-Fixed, ceramic, insulated, High "K" 127 78584 Coil- RF plate IF coil (Part of SIC) 76539 Board-Antenna matching transformer terminal 

L41 Incl. f , 
142 Pa of S IA Part C13 

disc, 150 mmf., * 10%, SOO volts 

Same as C6 (Part of SIB) 
1.28 to 1 
1.31 Incl. J 

Part of SIC 
78467 

board less coils and capacitors 
Board-Terminal board-6 contact  

L43, L44 Part of SIB C14 Same as C8 1.32 73460 Coil-Channel 6 RF plate coil (Part of SIC) 78233 Bracket-Side bracket for mounting coils and  

1,45, 146 Part of SIC CI5 Same as CS 1.33 77206 Coil-Filament choke coil stators 

L47 76562 Coil- RF amplifier coupling coil C16 Not used 1.34, 125 76763 Coil-Heater choke coil 78430 Cam-Actuating cam for antenna slide switch 

1.48 78466 

' 

Coil- RF choke coil C17, C18, } Same as C5 1.36 , 77919 Coil-Channel 13 mixer coil (Part of SIB) 78417 Cam-Fine tuning cam for VHF 

L49 

1.50, L51 

77859 

79097 

Connector- RF grid switch return connector 

Coil-Heater choke coil 

C 19 

C20 Same as C8 

127 to 1 
1.42 Incl. f 

Part of SIB 77854 
73591 

Clip-Fine tuning clip for fine tuning core 

Coil-Antenna matching coil (Part of Tl) 

1.52 77206 Coil-Filament choke coil C21 Same as C11 L43 78583 Coil-Mixer IF coil (Part of SIB) 77860 Connector-Grounding strap connector 

1.53 to 1 Part of T2 C22 77913 Capacitor-Adjustable, steatite, 0.8-3.0 mmf. 1.44 to 1 Part of SIB 78269 Connector-Single contact male connector for 

157 Incl. f C23 71504 Capacitor-Fixed, headed-lead type, 0.68 inmf., 147 Incl. f IF output cable 

RI 504410 Resistor-Fixed, composition, 100,000 ohms, +20 %, 500 volts L48 73874 Coil-Channel 6 mixer coil (Part of SIB) 76460 Contact-Test point contact  
*20%, 3¡ watt C24 78247 Capacitor-Fixed, ceramic, non-insulated, Temp. L49 77915 Coil-Channel 13 oscillator coil (Part of S1A) 77852 Core-Adjustable core for fine tuning capacitor  

82 523312 Resistor-Fixed, composition, 12,000 ohms, 
+10%, 2 watts C25 

coal. w - 750, 10 mm.f., * 10%, 500 volts 

Same as C11 
1 

L50 to L60 Incl. f 
Pa of S IA Part 76543 Core- Adjusting core for FM trap 

for L14, L32, 
83 

84 

85, R6, R7 

REI 

89, RIO 

523315 

503510 

Resistor-Fixed, composition, 15,000 ohms, 
*10%, 2 watts 

Part of Tl 

Part of 51E 
Part of SIC 

Resistor-Fixed, composition, 1.0 megohm, 
+10 %, 34 watt 

C26 

C27 

C28 

C29 

77865 

77853 

73960 

77293 

Capacitor-Fixed, ceramic, non-insulated, Temp. 
coef. w 0, 10 mmf., + 1 mmf., 500 volts 

Capacitor-Ceramic, variable, for fine tuning- 

plunger type 
Capacitor-Fixed, ceramic, High "K" disc, 

10,000 mmf., + 100%, - 0%, 500 volts 

Capacitor-Fixed, ceramic, High "K" disc, 470 

L61 

1.301, 1.302 
1.303 

1.304 

L305 
1.306 

78401 

78264 

72618 

78265 
78266 

Coil-Channel 6 antenna coil 

Part assembly of C301 as 

Coil-Peaking coil 

Coil-Peaking coil, 20 muh. 

Strip- Inductance strip 
Strip-Inductance strip and plate 

77918 

77914 

78582 

79328 

77917 

Core-3-5-20 x s - adjusting core 
1A8 

Core-8-32 x 27/64" adjustable core for 1.20, 
126, L49  

Core- 10-32 x 35" adjustable core for L27, L43 

Detent-Detent mechanism and shaft 
Form-Channel 6 coil form complete with core 

811 503112 Resistor-Fixed, composition, 120 ohms, + 10%, 
mmf., + 100%, -0%, 500 volts 1207 78258 Coil-IF coil complete with adjustable core 77912 Form-Channel 13 coil form complete with core 

form 
3.5 watt C30 Not used 1308, 1209 77279 Coil- RF choke coil, 0.33 muh. 78581 Form-IF coils L27, L43 coil complete 

R12 504268 Resistor-Fixed, composition, 6800 ohms, + 
20%, 3.5 waft 

C31 71502 Capacitor-Fixed, headed-lead type, 2.2 mmf., 
+20%, 500 volts 

1210, 1211 

P51 

78267 

39153 

Coil- RF choke coil, 0.15 muh. 

Connector-4 contact male connector 78406 

with core 

Gear-Tuner drive gear-20 teeth-for KCS88 

813 Same as R1 C32 Not used RI 503268 Resistor-Fixed, composition, 6800 ohms, + 
chassis 

for fine lever 
R14 503182 Resistor-Fixed, composition, 820 ohms, + 10%, C33 77616 Capacitor-Adjustable, mica, 4-40 mml 10%, 3,5 watt 77861 Guide-Bakelite guide tuning 

34 watt C34, C35 Same as C29 R2 503112 Resistor- Fixed, composition, 120 ohms, * 10%, 78256 Holder-Crystal holder 

S1A 77911 Stator-Oscillator stator complete with rotors, C36 75437 Capacitor-Fixed, ceramic, insulated, High "K" 3-5 watt 78431 Insulator-Insulator for antenna slide switch 

coils, and trimmer (CS, Li, L2, 13, L4, LS, L6, 
L7, 1.8, 19, LIO, Li 1, L42) 

disc, 100 mmf., +20%, 500 volts 

Same C26 SlA) 
83 503410 Resistor- Fixed, composition, 100,000 ohms, 

+10%, 35 watt 
78270 

76728 

Lever-Fine tuning lever 

Nut-Speednut for capacitors C7, C 1 1, C21, C25 

S 1B 78800 Stator-Mixer stator complete with rotor, coils, 
capacitors, and resistor. (C6, C9, C13, 1.12, 
L13, L14, L15, L16, 1.17, 118, L19, L20, L21, 
1.43, L44, RS, 86, R7) 

C37 
c38 

C39 

71503 

as (Part of 

Capacitor --Fixed, headed-lead type, 3.3 mmt, 
+20%, 500 volts 

Same as C31 (Part of SIC) 

R4, R5 

86 

503510 

503210 

Resistor-Fixed, composition, 1 megohm, + 10%, 
3-5 watt 

Resistor-Fixed, composition, 1,000 ohms, 

78421 

79327 

78404 

Pin-Clutch mechanism operating pin 

Plate-Mounting plate for shafts (front) 

Pulley -T ii./er driven pulley complete with 

S IC 78801 Stator- RF plate stator complete with rotor, coils, 
capacitors and resistors (C14, L22, L23, L24, 
L25, L26, L27, L28, L29, L30, L31, 1.45, 
L46, 88) 

C40 to 1 
C50 Incl. f 

CS 1 
C301-A 1 78257 

Not used 

Same as C29 
Capacitor - Variable tuning capacitor 

R7 

R8 

523315 

+10%, 3-5 watt 

Resistor-Fixed, composition, 15,000 ohms, 
+10%, 2 watts 

Part of T2 

78405 

78423 

bushing for KCS88 chassis bus 

Pulley-UHF channel marker escutcheon drive 
pulley for ICCS88 chassis 

Pulley-UHF channel marker escutcheon pulley 

SID 78802 Stator --RF grid stator complete with rotor and 
coils (L32, L33, 134, 135, 136, 1.37, 1.38, 139, 

B, C, D 1 
C302 77084 Capacitor -Fixed, ceramic, 1,000 mml., feed- 

R9 503233 Resistor-Fixed, composition, 3300 ohms, 
+10%, 3¡ watt 79236 Pulley-UHF channel marker pulley assembly 

140, L41) thru R10, 811 Same as R3 (Part of SIB) 78420 Pulley-UHF tuner drive pulley 
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CHASSIS KCS88, KCS88A, KCS88F, KCS88H 

REPLACEMENT PARTS (Continued) REPLACEMENT PARTS (Continued) 
. 

SYMBOL STOCK SYMBOL STOCK SYMBOL STOCK SYMBOL STOCK  
1 

NO. NO. DESCRIPTION NO. NO. DESCRIPTION NO. NO. DESCRIPTION NO. NO. DESCRIPTION g 
I 

14343 Retainer-Fine tuning shaft retainer ring C120 73787 Capacitor-Fixed, paper, 0.47 mf., *20%, C172 76995 Capacitor Fixed, paper, 0.0012 mf., ±5%, 8125 Same as R120 

77849 Retainer-Retainer for fine tuning spring 
200 volt. 600 volts R126 Same as 8121 « 

78419 

76547 

76549 

Ring-Retaining ring for UHF channel marker 
escutcheon pulley 

Screw-No. 4-40 x W adjusting screw for 1.55, 
L56, L57, 1.58, L59, L60 

Screw-No. 4-40 z ¡fs" adjusting screw for L50, 
1.51, L52, L53 

C121 

C122 

C123 

77293 

77293 

77252 

Capacitor-Fixed, ceramic, 470 mmf., +20%, 
SOO volts 

Capacitor-Fixed, ceramic, 470 mml., + 100%, 

-0%, 500 volts 
Capacitor-Fixed, ceramic, .001 mid., + 100%, -0%, 500 volts 

C173 

C174 

C175 

C176 

73786 

73597 

79022 

Same as C135 

Capacitor Fixed, paper, 0.27 mf., + 10%, 
200 volts 

Capacitor- - Fixed, paper, 0.047 ml., + 10%, 
1000 volts 

Capacitor Fixed, mica, 270 mmf., A=20%, 

R127 

8128 

R129 

502118 

504147 

502239 

Resistor - -Fixed, composition, 180 ohms, ±5%, 
,l,¡ watt 

Resistor - Fixed, cOmposition, 470 ohms, +20%, 
,l,¡ watt  

Resistor -- Fixed, composition, 3900 ohms, ±5%, 

. 
 I 

I 

75176 Screw-No. 4-40 z IV adjusting screw for L54 C124 Same as C121 1000 volts R130 503112 Resistor-- Fixed, composition, 120 ohms, * 10%, 

79325 Shaft-UHF channel selector knob shaft and C125A, B 79319 Capacitor-Fixed, electrolytic, 2 sections:- C177 77836 Capacitor - Fixed, ceramic, 82 mmf., * 10%, .,,¡ watt 

clutch disc 
.001 mf., 500 volts 6000 volts R131 503318 Resistor- -Fixed, composition, 18,000 ohms, 

78407 

78236 

78252 

Shalt-Tuner connecting shaft for ICCS88 chassis 

Shield-Front shield for KR1C29D section 

Shield-Oscillator shield for KRIC27 section 

C126 

C127 

78623 

79164 

Capacitor-Fixed, ceramic, .001 mf., *20%, 
SOO volts 

Capacitor -Fixed, ceramic, 9 mmfd., *0.5 mml., 
500 volt. 

C179 

C180 

79318 Capacitor Fixed, paper, 0.39 mf., * 10%, 
200 volts 

Part of Yoke 

R132 503312 
*10%, 3» watt 

Resistor - Fixed, composition, 12,000 ohms, 

* 10% , Si watt 

Part L1OS 

: 

i 

78253 Shield- RF shield for KRK27 section C128 33098 Capacitor-Fixed, ceramic, 10 mmf., * I mmf., 
C181, C182 Same as C123 8133 of 

Resistor Fixed, 15,000 ohms, I 
78254 Shield-Shield for crystal rectifier 500 volts C184 78622 Capacitor - Fixed, ceramic, 470 mml., *20%, 

SOO volts 
8134 524315 composition, 

*20% , 2 watts  
76534 

76967 

77851 

76336 

77274 

78427 

77856 

Shield-Tube shield for KRK29D section 

Shield-Tube shield for ICRK27 section 

Shield-"U" shaped shield for underside of 
ICRIC29D section 

Socket-Tube socket, 9 pin miniature saddle- 
mounted (KRIC29D) 

Socket-Tube socket, miniature, 7 pin ceramic, 
saddle-mounted (KRK27) 

Spring-Clutch mechanism operating pin coil 
spring 

Spring-Fine tuning spring 

C 129 

C130 

C131 

C132A, B 

C133 

C I34A, B 

79018 

39042 

79149 

79147 

79146 

Capacitor-Fixed, paper, .0039 mf., * 10%, 
400 volts 

Capacitor -Fixed, ceramic, 47 mmf., * 10%, 
500 volts 

Capacitor -Fixed, paper, 0.1 mi., *20%, 
600 volts 

Capacitor-Electrolytic comprising: 
1 section of 80 mfd., 400 volts and 
1 section of 80 mid., 200 volts 

Same as C122 

Capacitor-Electrolytic comprising: -  
1 section of 100 mid.' 400 volts and 

CR 101 
F101 

1101 

1102 

L102 

L103 

L104 

76675 
78214 

35787 

68590 

78204 

76011 

98482 

77674 

Crystal Crystal operating frequency 44.5 M.C. 
Fuse 0.3 amp., 250 volts 

Connector Phono input connector for KCS88, 
KCS88F 

Connector---8 contact female connector for yoke 
leads 

Trap -- 1st. I.F. grid trap complete with adjustable 
core 

Coil Peaking (36 mh) 

Coil Peaking (250 mh) 

Coil - Peaking (250 

R135 

R136 

8137 

8139 

8140 

R141 

513247 

504447 

503382 

503182 

512275 

Part of L106  
Resistor --Fixed, composition, 4700 ohms, 

*10%, 1 watt 
Resistor -Fixed, composition, 470,000 ohms, 

*20%, % watt 
Resistor--Fixed, composition, 82,000 ohms, Resistor --Fix 
*10%, Y¡ watt 

Resistor-Fixed, composition, 820 ohms, * 10%, 
watt 

Resistor - -Fixed, composition, 7500 ohms, ±5% , 
1 watt 

1 

78241 Spring-Formed spring for fine tuning lever 1 section of 30 mid., 50 volts 1.105 mh) R142 Part of L108 

78422 Spring-Formed spring for actuating clutch disc C135 73557 Capacitor-Fixed, paper, 0.1 ml., *20%, 
L106 79321 Coil Peaking (250 mh) 

8143 Same as R137 

78585 Spring-Formed spring for UHF channel marker 600 volts L107 75252 Coil - Peaking (500 mh) 8144 502516 Resistor- -Fixed, composition, 1.6 megohm,  
escutcheon C136 76994 Capacitor-Fixed, paper, 0.33 ml., *20%. L108 71528 Coil - Peaking ( 180 mh) ±5%, I,¡ watt 

78409 Spring-Tuner drive cord tension spring 200 volts 1.109 79157 Coil - 4.5 M.C. video trap with adjustable core R145 514347 Resistor-Fixed, composition, 47,000 ohms, 

78428 Spring-UHF channel marker escutcheon pulley C137 59667 Capacitor-Fixed, mica, 470 mmf., * 10%, (includes C159) *20%, 1 watt 

coil spring 1000 volts L111 79144 Coil - Width coil complete with adjustable core R146 Same as R122 

78403 Stop-Metal stop for connecting shalt for ICCS88 C138 Same as C135 L112 76640 Coil - - R.F. insul. choke, 1.5 mh 8147 503347 Resistor-Fixed, composition, 47,000 ohms, 

chassis C139 73592 Capacitor -Fixed, paper, 0.047 mf., * 10%, L113 77676 Choke -Filter choke *10%, I.i watt 

76740 

78426 

75190 

Stud-No. 6-32 z 1" adjusting stud for capacitor 
C22 

mechanism Washer-"C" washer for clutch m 

ting washer (neoprene) for Washer-Insulating 
capacitor 

C140 

C141 

39640 

73551 

600 volts 

Capacitor-Fixed, mica, 330 mml., * 10%, 
500 volts 

Capacitor- Fixed, paper, 0.1 mf., *20%, 
400 volts 

L114,L1151 
L116, L117; 

L118, 1.119 

L120 

73477 

79160 

Part of Yoke 

Coil - 2nd. and 3rd. I.F. pix choke coils 

Coil Horizontal oscillator coil complete with 
adjustable core 

R148 
R149 

R150 

8151 

78808 

503418 

Same as R107 
Control-AGC control 

Same as R107 

Resistor-Fixed, composition, 180,000 ohms,  
*10%, watt I,¡ 

78424 

78425 

Washer-Retaining washer for knob shaft spring 

Washer-Spring washer for clutch mechanism 

C142 

C143 

73552 

76474 

Capacitor-Fixed, paper, 0.033 mf., *20%, 
400 volts 

Capacitor -Fixed, mica, 82 mf., ±5%, 
1000 volts 

L121 

PC101 

79161 

79142 

Coil Horizontal sine wave coil with adjustable 
core 

Circuit Printed I.F. sound assembly (includes 
C102, C103, C104, C106, C107, C108, R101, 

R152 

R153 

503522 

503339 

Resistor- Fixed, composition, 2.2 megohm, 
*10%, % watt 

Resistor-Fixed, composition, 39,000 ohms, 
*10%, I.¡ watt 

CHASSIS ASSEMBLIES 

KCS88, KCS813A. (KRK2RD) 

KCS88F, KCS88H (KRK3I) 

C144 

C145 

C146 

39636 

79019 

Capacitor -Fixed, mica, 220 mmf., * 10%, 
500 volts 

Same as C107 

Capacitor -Fixed, paper, 0.0082 mf., * 10%, 
400 volts 

R101 

R102 

503347 

503112 

8102, 8103, R104, 8105, 8106, T101, T102) 

Resistor - Fixed, composition. 47,000 ohms, po 
±10%, ;,¡ watt 

Resistor Fixed, composition, 120 ohms, * 10%, 
watt 

R154 

8155 

8156 

503512 

503439 

Same as 8147 
Resistor-Fixed, composition, 1.2 megohm, 

*10%, .I•¡ watt 

Resistor-Fixed, composition, 390,000 ohms, 

C101 76507 Capacitor - Fix, ceramic, 3 mmf., * 1 mml., 
500 volts Fixed, C147 Same as C141 R103 504210 Resistor- Fixed, composition, 1000 ohms, 

q R157 

*10%, 3.¡ watt 
Same as 8107  

C102 

C103 

C104 

C105 

C106 

C107 

C108 

C109 

79323 

79234 

73960 

39652 

79315 

79148 

79017 

Capacitor -Fixed, ceramic, 39 mmf., * 10%, 
500 volts 

Capacitor -- Fixed, ceramic, 56 mmf., * 10%, 
500 volts 

Capacitor -Fixed, ceramic, .01 mfd., + 100%, 
- 0%, 500 volts 

Part of T102 

Capacitor --Fixed, mica, 1000 mmfd., ±5%, 
500 volts 

ed Capacitor-Fix, paper, .0033 ml., * 10%, 
400 volts 

Capacitor-Fixed, paper, 0.47 mf., * 10%, 
200 volts 

Capacitor --Fixed, paper, oil impregnated, .0047 
mi., *20%, 400 volts for KCS88A, KCS88H 
only 

C148 

C149 

C150 

C151 

C152 

C1S3 

..., 154 ... 

CI55 

78221 

73594 

73595 

79317 

73797 

73798 

73792 

73798 

Capacitor -Fixed, paper, 0.0039 nit, *5%, 
600 volts 

Capacitor -Fixed, paper, 0.01 mf., * 10%, 
600 volts 

Capacitor -Fixed, paper, 0.0022 mf., * 10%, 
600 volts 

Capacitor - Fixed, paper, 0.056 mf., * 10%, 
600 volts 

Capacitor -Fixed, paper, 0.015 mf., * 10%, 
400 volts 

Capacitor -Fixed, paper, 0.022 mf., *20%, 
600 volts 

Capacitor -Fixed, paper, 0.068 mf., * 10%, 
200 volts 

Capacitor - Fixed, paper, 0.022 mf., * 10%, 
600 volts 

R104 

R105, R106 

R107 

R108A, B 

R109 

R110 

R111 

R112 

503339 

502310 

503333 

78208 

504610 

504433 

503482 

502510 

*20%, watt 
Resistor Fixed, composition, 39,000 ohms, 

* 10%, q watt 
Resistor - Fixed, composition, 10,000 ohms, 

*5%, l, watt 
Resistor Fixed, composition, 33,000 ohms, 
* 10%, .1,,¡ waft 

Control - Volume and contrast control 

Resistor -Fixed, composition, 10 megohms, 
*20%, I,¡ watt 

Resistor- Fixed, composition, 330,000 ohms, 
*20%, w att 

Resistor-Fixed, composition, 820,000 ohms, 
±5%, I,¡ watt 

Resistor- Fixed, composition,  1 megohm, ±5%, 
¡¡ watt 

8158 

R160 

R161 

R162 

R163 

8164 
R165 

8166 

R167 

503212 

513310 

5 02239 

503322 

78210 
78806 

503447 

503322 

Resistor-Fixed, composition, 1200 ohms, 

R *10%, Si watt 
Resistor -Fixed, composition, 10,000 ohms, 
*10%, 1 watt 

Resistor -Fixed, composition, 3900 ohms, 

R *5%, I-¡ watt 
Resistor--Fixed, Fixed, composition, 22,000 ohms, 
*10%, I,¡ waft 

Same as R131 

Control-Vertical hold control 
Control--Height control 
Resistor-Fixed, composition, 470,000 ohms, 
*10%, I,¡ watt 

Resistor-Fixed, composition, 22,000 ohms, 
*10%, .5•¡ watt 

18,000 ohms, 
C109 

C110 

79014 

79316 

Capacitor -Fixed, paper, 0.01 mf., *20%, 
200 volts for KCS88, 1CCS88F only 

Capacitor - Fixed, paper, .01 mf., * 10%, 
200 volts 

C156 

C157 
C158 

78980 Capacitor --Fixed, paper, 0.001 mf., *20%, 
1600 volts 

Same as C153 
Same as C141 

8113 

R114 

524147 

504210 

Resistor-Fixed, composition, 470 ohms, *20%, 
2 watts 

Resistor - - Fixed, composition, 1000 ohms, 
*20%, I,¡  watt 

R168 

R169 

19 
32 

503439 

Resistor-Fixed, composition, 
* 5%, I,i watt 

Resistor-Fixed, composition, 390,000 ohms, 
*10%, Y,¡ watt  

33,000 ohms, 
C111 79014 Capacitor --Fixed, paper, .01 mf., *20%, 

200 volts 
C159 77364 Capacitor -Fixed, ceramic, 6 mml., * 1.0 mmf., 

500 volts R115 30180 Resistor - Fixed, composition, 120,000 ohms, 
Si 

R170 502333 Resistor-Fixed, composition, 
±5%, I,¡ watt 

8200 ohms, 
C112 47617 Capacitor -Fixed, ceramic, 270 mmf., * 10%, 

500 volts for KCS88, KCS88F only 

C160 39396 Capacitor- Fixed, ceramic, 100 mmf., * 10%, 
500 volts R116 503315 

±5%, watt 

Resistor -- Fixed, composition, 15,000 ohms, 
R171 503282 Resistor-Fixed, composition, 

*10%, 1¡ watt 
22,000 ohms, 

C112 75643 Capacitor- - Fixed, paper, .001 mf., * 10%, 
600 volts for KCS88A, KCS88H only 

C162 76475 Capacitor Fixed, mica, 68 mml., ±5%, 
1000 volte 8117 

*10%, ,I¡ watt 

Same as 8114 

8172 502232 Resistor -Fixed, composition, 
±5%, % watt 

R166 
C113 73599 Capacitor - Fixed, paper, 0.0027 mf., * 10%, 

400 volts 
C163 

C164 73562 

Same as C141 

Capacitor Fixed, paper, 0.022 mf., *20%, 
R118 302333 Resistor - Fixed, composition, 33,000 ohms, 

±5%, !4 watt 

R173 

8174 78807 

Same as 

Control-Vertical linearity control 

C114 79314 Capacitor - Electrolytic, 100 mf., + 100%, 
- 10%, 250 volts C166 

400 volts 

Same as C120 
R119 502068 Resistor- Fixed, composition, 68 ohms, ±5% , 

,q watt 
8175 
R176 30562 

Same as 8111 
Resistor -Fixed, composition, 680,000 ohms, 

C115 

C116 

73805 

78220 

Capacitor Fixed, paper, 0.0047 ml., * 10%, 
1000 volts 

Capacitor - Adjustable, 5-70 mmf. mica 

C167 

C168 

76476 

73594 

Capacitor Fixed, mica, 330 mmf., *5%, 
1000 volts 

Capacitor Fixed, paper, 0.01 mf., ±5%, 

8120 502356 Resistor-- -Fixed, composition, 56,000 ohms, 
±5%, ,S¡ watt 

Resistor 680 ohms, *20%. 

R177 503422 

±5%, watt 

Resistor-Fixed, composition, 220,000 ohms, 
*10%, % watt 

C117 Same as C113 600 volts 
8121 504168 -Fixed, composition, 

watt 8178 79139 Control-Brightness control 

C118 

C119 

39044 

77293 

Capacitor - Fixed, ceramic, 15 mmf., *5%, 
SOO volts 

Capacitor - Fixed, ceramic, 470 mml., I- 100%, 
-0%, 500 volts 

C169 

C170 
C171 

76479 

71807 

Capacitor Fixed, paper, 680 mmf., * 10%, 

600 volts 

Same as C135 
Capacitor Mica trimmer, 10-160 mml. 

. 

R122, R123 

8124 

502415 

33568 

Resistor - Fixed, composition, 150,000 ohms, 
±5%, I¡ watt 

Resistor -Fixed, composition, 18 ohms, ±5%, 
3,¡ watt 

R179 

R180 

504415 

503418 

Resistor-Fixed, composition, 150,000 ohms, 
*20%, watt I,¡  

Resistor-Fixed, composition, 180,000 ohms, 
*10%, .I..i watt 
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REPLACEMENT PARTS (Continued) 21-S-348K to 21-S-369K incl. 
21-S-348KU to 21-S-369KU incl. REPLACEMENT PARTS (Continued) 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

R181 503433 Resistor-Fixed, composition, 330,000 ohms, 
±10%, 5,¡ watt 

79239 Washer -Spring washer for horizontal frequency 
coil knob 

R182 503482 Resistor- - Fixed, composition, 820,000 ohms, 78219 Washer -#8 vellutez washer for high voltage 78329 Glass-Safety glass for Models 21S348K, KU 78621 Mask-Channel marker escutcheon mask for 
±10%, Y•¡ watt insulator 79322 Glass-Safety glass for Models 21S355K, KU ebony instruments for Model 21S348KU 

8183 502415 Resistor-- Fixed, composition, 150,000 ohms, 21S357K, KU 79216 Mask-Channel marker escutcheon mask for 
±5%, 34 watt 79235 Glass-Safety glass for 215362K, KU; 21S367K, maroon instruments for Model 21S348K 

8184 8064 Resistor--Fixed, composition, 82,000 ohms, SPEAKER ASSEMBLIES KU; 21S369K, KU 79220 Mask-Channel marker escutcheon mask for 
±5%, watt 871636-IW 79312 Grille-Metal grille for mahogany instruments maroon instruments for Model 21S3481CU 

8185 503239 Resistor-Fixed, composition, 3900 ohms, RLIOICS for Models 21S362K, KU; 21S367K, KU 79130 Mask-Channel marker escutcheon mask for 
±I0%, q watt RMR-2T4 79313 Grille-Metal grille for oak instruments for maroon instruments for Models 21S355K, 

R186 512410 Resistor- Fixed, composition, 100,000 ohms, Models 21S369K, KU 21S362K, 21S367K 

±5%, 1 watt (FOR MODELS 213348K,KU; 79234 Hood-Deflection yoke hood assembly 78316 Mask-Channel marker escutcheon mask for 

R189 503347 Resistor -- Fixed, composition, 47,000 ohms, 
±10%, watt 

213355K,KU; 2 IS3STK,KU) 79221 Knob-Channel selector knob-black-for 
ebony instruments for Models 21S348K, KU 

maroon instruments for Models 21S3551CU, 
21S362KU, 21S3671CU 

R190 503568 

.4 
Resistor-Fixed, composition, 6.8 megohm, 

±10%, .1,¡ watt 

77000 Speaker -5" P.M. speaker complete with cone 
and voice coil (3.2 ohms) 79222 Knob-Channel selector knob--brown-for 

maroon instruments for Models 21S348K, KU 

79131 Mask-Channel marker escutcheon mask for oak 
instruments for Models 21S35'71C, 21S362K, 
21S367K 

R191 513339 Resistor- Fixed, composition, 39,000 ohms, 
±10%, 1 watt 

79230 Knob-Channel selector knob-brown-for 
maroon instruments for Models 21S355K, KU; 

78317 Mask-Channel marker escutcheon mask for oak 
instruments for Models 21S357ICU, 21S369KU 

8192 503482 Reristor -Fixed, composition, 820,000 ohms, 
SPEAKER ASSEMBLIES 21S362K, KU; 21S367K, KU 

78814 Mask-Metal masking panel for mahogany 
±10%, 1,¡ watt 971420-3W 79226 Knob-Channel selector knob-medium beige- instruments for Models 21S362K, KU; 

R193 503510 Resistor- Fixed, composition, 1 megohm, ± 10%, RL105-Ell for oak át mahogany grain instruments for 
Models 21S357K, KU; 21S369K, KU 

21S367K, KU 

3,6 watt RMA-274 79077 Knob-Fine tuning control knob-for ebony and 
79071 Mask-Metal masking panel for oak instruments 

for Models 21S369K, KU 
8194 

, 
504047 Resistor -Fixed, composition, 47 ohms, +20%, (FOR MODELS 213362K,KU; 213367K,KU; maroon instruments for Model 21S348K 

), watt 213369K,KU) 79081 Knob-Fine tuning control knob for ebony and 
77871 Nut-fq-20 Knurled nut for mounting deflection 

yoke 
R195 74015 Resistor-- Fixed, wire wound, 100 ohms, ± 10%, 

2 watts 75024 Cone-Cone and voice coil (3.2 ohms) 77707 
maroon instruments for Model 21S348ICU 

Knob-Fine tuning knob-brown-for maroon 
78866 Nut-0-20 knurled nut for deflection yoke 

plate 
R196 523312 Resistor -Fixed, composition, 12,000 ohms, 

±10%, 2 watts 
77872 Speaker-8" P.M. speaker complete with cone 

and voice coil (3.2 ohms) 
instruments for Models 21S355K, 21S362K, 
215367K 79137 Pad-Deflection yoke plate pad 

RI97 503427 Resistor - Fixed, composition, 270,000 ohms, 
±10%, q watt 

NOTE: If stamping on speaker in instruments does 
not agree with above speaker number, order 
replacement parts by referring to Model 

78343 Knob-Fine tuning control knob-brown-for 
maroon instruments for Models 21S355KU, 
21S362KU, 215367KU 

78817 
78346 

Plate-Deflection yoke hood plate 
Retainer-Retainer for channel selector knob for 
Models 21S3481CU, 21S355KU, 21S357KU, 

R198 503356 Resistor-- Fixed, composition, 56,000 ohms, number of instrument, number stamped on 77717 Knob-Fine tuning control knob-medium beige 21S362KU, 21S367ICU, 21S369KU 
±10%, 4 watt speaker and full description of part required. -for oak instruments for Models 21S357K, 79084 Retainer-Safety glass retainer for ebony 

8201, R202,1 
R203 

Part of Yoke 
78432 

21S369K 
Knob-Fine tuning control knob-medium beige 78328 

instruments for Models 21S348K, KU 
Retainer-Safety glass retainer for maroon 

8204 504410 Resistor -Fixed, composition, 100,000 ohms, 
±20%, q watt MISCELLANEOUS 

-for oak instruments for Models 21S3571CU, 
21S369KU 

instruments for Models 21S348K, KU, 
21S355K, KU 

S102 78211 Switch T.V. phono-tone switch for KCS88, 
KCS88F 

79214 Back Cabinet back complete with power cord 
for Models 21S348K, 215355K, 21S357K 

79080 Knob-Picture control knob for ebony & maroon 
instruments for Models 21S348K, KU 

79136 Retainer-Safety glass retainer for oak instru-
meats for Models 21S357K, KU 

7101 79140 Coil --Sound take-off coil, 4.5 M.C. 79233 Back - Cabinet back complete with power cord 
for Models 21S348KU, 21S355KU, 21S357KU 

77709 Knob- Picture control knob for maroon inert'. 
ments-brown-for Model 21S355K, KU; 

79070 Retainer-Safety glass retainer-sides-for 
Models 215362K, KU, 21S367K, KU, 

T102 79141 Transformer - - IF. ratio detector complete with 
adjustable cores 79236 Back --Cabinet back complete with power cord 

for Models 21S3621C, 21S367K, 21S369K 77718 
215362K, KU; 21S367K, KU 

Knob-Picture control knob-medium beige- 79069 
21S369K, KU 

Retainer-Safety glass retainer -top and bottom 

T103 79159 Transformer-Audio cuitput transformer 79237 Back -Cabinet back complete w ith power cord for oak instruments for Models 21S357K, KU; -for Models 21S362K, KU, 21S367K, KU, 
KU 

T104 78203 Transformer -- 1st. pix I.F. grid complete with for Models 21S362KU, 21S367KU, 21S369KU 
79133 

21S369K, KU 
Knob-Tone control or definition switch knob for 78322 

21S369K, 
Rod-Formed threaded rod for supporting 

adjustable core 79229 Bracket--Channel marker escutcheon lamp maroon instruments for Models 21S355K, KU; deflection yoke hood assembly for Models 
T105, T106 
T107 

76433 Transformer - 1st., 2nd., and 3rd. pix I.F. 
transformer 

bracket for Models 21S348K, KU; 21S355K, 
KU; 21S357K, KU 

77735 
21S357K, KU 

Knob-Tone control or definition switch knob- 78816 

21S348K, KU, 215355K, KU, 2 IS3571C,KU 
Rod-Formed threaded rod for supporting 

T108 79143 Transformer - Vertical output transformer 
79297 Bracket- -Channel marker escutcheon lamp 

bracket for Models 21S362K, KU; 21S367K. 
brown-for mahogany instruments for Models 
215362K, KU; 21S367K, KU 

deflection yoke hood assembly for  Models 
21S362K, KU, 21S367/C, KU, 21S369K, KU 

T110 79145 Transformer -- High voltage transformer KU; 21S369K, KU 
77736 Knob-Tone control or definition switch knob- 78325 Spring-Channel marker escutcheon spring clip 

T111 79162 Transformer - Power transformer, 117 volts, 
60 cycle 

X3372 Cloth -- Grille cloth for mahogany grain instru- 
ments for Models 21S362K, KU; 21S367K, KU 

medium beige -for oak instruments for Models 
2 IS369K, KU 78347 

Modela using KRK22D for M 
Spring-Channel marker escutcheon spring clip 

Z102 79156 Plate-IF, picture plate complete 
(includes C121, C122, C123, C124, C125A, 
C125B, C126, C127, C133, C181, C182, 
L118, L119, R119, R120, R121, R122, 8124, 
R125, R126, R127, R128) 

X3371 

79217 

79218 

Cloth-Grille cloth for oak instruments for 
Models 21S369K, KU 

Cover -Cover and case assembly --ebony -for 
hidden controls for 21S348K, KU 

Cover -Cover and case assembly -maroon- 

79223 

79224 

Knob-Volume control and power switch knob- 
black-for ebony instruments for Models 
21S348K, KU 

Knob-Volume control and power switch knob-
brown-for maroon instruments for Models 

78445 
74936 

for Models using KRX31 tuning unit 

Spring-Deflection yoke grounding spring 
Spring-Kine socket and yoke leads retaining 

spring 

74594 Connector-2 contact melts connector for 
power cord 79232 

for hidden controls for 21S3481C, KU 
Cover-Cover and case assembly- -maroon - 79231 

21S348K, KU 
Knob-Volume control and power switch knob- 

73914 Spring-Retaining spring for knobs 77707, 
77717, 78343, 78432, 79077, 79081 

79138 Cover -Back cover for high voltage compartment for hidden controls for 21S355K, KU; 21S3621C 
KU; 21S367K, KU 

brown-for maroon instruments for Models 
21S355K, KU; 21S362K, KU; 21S3671C, KU 

76837 Spring-Retaining spring for knobs 77709, 
77718, 77735, 77736, 79080, 79221, 79222, 

16459 Grommet - Rubber grommet for 2nd. anode lead 79225 Cover-Cover and case assembly oak-for 79227 Knob--Volume control and power switch knob-
79226, 79230 

78218 

61139 

Holder-Fuse holder 

Holder-Tube holder for V117 
74956 

hidden controls for 213357K, KU; 21S369K, 
KU 

Cushion-For deflection yoke hood assembly 11765 

medium beige-for oak instruments for Models 
21S357K, KU; 21S3691C, KU 

Lamp-Channel marker escutcheon lamp-

30330 

78324 . 

Spring-Retaining spring for knobs 79223, 
79224, 79227, 79231 

Spring-- Safety glass retainer spring 
78215 Insulator- Polystyrene insulator for high voltage 

socket 78309 Cushion-Rubber cushion for duet sealing the 
kinescope for maroon and ebony instruments 76168 

Mazda 51 

Magnet-Focus 

78310 
79228 

Strap- Grounding strap 
Washer-For tone control or definition switch 

79150 Knob-Horizontal frequency tuning knob (brown 79238 Cushion-Rubber cushion for safety glass for 
magnet 

knob 
maroon) Models 21S3621C, KU; 21S3671C, KU; 76141 Magnet-Ion trap magnet 77697 Yoke-Deflection yoke complete with 6 contact 

79320 Lead-Anode lead assembly complete 21S369K, KU 79215 Mask-Channel marker escutcheon mask for male connector (includes L113, L114, L115, 

79155 Plate-I.F. pix mounting plate 79239 Cushion-Rubber cushion for safety glass for 
Models 21S362K, KU; 21S367K, KU; 

ebony instuments for Model 21S348K L116, C192, P102, R214, 8215, R216) 

79158 Shield-Side shield for high voltage coinpart- 21S369K, KU 
ment 77770 Cushion-Safety glass retainer cushion 

76972 Shield-Tube shield for V108A, B 78386 Decal --Brightness, volume, fine tuning controls 
73584 Shield- Tube shield for V101, V102 à V107 and channel selector switch function decal for 

for 21S362K,Models 79154 Socket-Tube socket, 7 pin, miniature for V102 
mahogany grain instuments 

KU; 21S367K, KU 
73117 Socket-Tube socket, 7 pin, miniature, wafer for 

V103, V104, V105, V106, V107 
78389 Decal -Brightness, volume, fine tuning controls 

and channel selector switch function decal for 
79153 Socket-Tube socket, 7 pin, miniature with oak instruments for Models 21S369K, KU 

;umper bar for V101 79076 Escutcheon-Channel marker escutcheon for 
68590 Socket-Tube socket, octal, for VI 1 1, V115 Model 21S348K 

77645 Socket -Tube socket, octal, wafer for V112 79219 Escutcheon -Channel marker escutcheon for 

31251 Socket-Tube socket, octal, wafer for V113, 
V117 

Models 21S3481CU, 21S355KU, 215362KU, 21S357KU,21S367KU, 21S369KU 

78870 Escutcheon - Channel marker escutcheon for 
74834 Socket-Tube, kine tube socket assembly Models 21S3551C, 21S357K, 21S362K, 
76971 Socket-Tube socket, 9 pin, miniature wafer for 21S367K, 21S369K 

V108A, B, V109A, B, VI10A, B 78345 Escutcheon -UHF channel marker escutcheon 
78243 Strap-Polystyrene strap for 2nd. anode lead for instruments using KRK31 tuner unit 
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C John F. Rider CHASSIS KCS88, KCS88A, KCS88F, KCS88H 



CHASSIS KCS88B, C, D, E, J, K, L, M, V, VA, Early 

Models 21-S- 505(U) 
"Ellis" 

Gold Tone 

Models 21-5-506(U) 
"Rupert" 
Mahogany 

Models 21-S-518(U) 
"Trillion" 

Mahogany, Limed Oak 

Models 21-5-523(U) 
"Bickford" 

Mahogany, Blonde Tropical 
Hardwood 

Models 21-5-517(U) 
"Consolate" 

Oak 

Models 21-5-519(U) 
"Radnor" 
Mahogany 

"Wister" 
Models 2I-S- 525(U)—Oak 

21-S- 5251(U)—Charcoal Oak 
21-5- 5252(U)—Nat. Walnut 

Models 2I-S-501(U) 
"Medalist 21" 

Ebony 

Models 21.S-502(U) 
"Lambert" 
Maroon 

Models 2I-S-521(U) 
"Felton" 
Mahogany 

Models 21-S- 526(U) 
"Carrot" 

Mahogany, Oak 

Models 2I-S- 503(U) 
"Arlen" 
Ebony 

Models 2I-S- 504(U) 
"Kent" 
Maroon 

Models 21-5-522(U) 
"Benson" 

Blonde Tropical Hardwood 

Models 21-5-537(U) 
"Bromley" 

Mahogany, Blonde Tropical 
Hardwood 

GENERAL DESCRIPTION 

All models are "21 inch" television receivers. Models without a "U" designation in the model number are receivers with 
VHF only and feature full 12 channel VHF coverage. Models with the "U- designation in the model number are UHF/VHF 
receivers and feature full 12 channel VHF coverage plus any UHF channels desired. All models have an auxiliary audio 
input jack to permit the use of an external record playing attachment except Models 21-S-501(U), 21- S-502(U) and 21- S-
518(U). Models 21-S-523(U) and 21- S-537(U) feature dual loudspeakers and Models 21- S-526(U) incorporate three loud-
speakers for sound reproduction. 

ELECTRICAL AND MECHANICAL 
SPECIFICATIONS 

PICTURE SIZE 227 square inches on a 21ZP4A or 
21ZP4B Kinescope 

TELEVISION R-F FREQUENCY RANGE 

Models 21-S-501 to 21-S-537 Incl. 

All 12 VHF channels 54 mc. to 88 mc., 174 mc. to 216 mc. 

Models 21- S-501U to 21-S-537U Incl. 

Any of 70 UHF channels 470 mc. to 890 mc. 
Any of 12 VHF channels 54 mc. to 88 mc , 174 mc. to 216 mc. 

INTERMEDIATE FREQUENCIES 

Picture I-F Carrier Frequency 45.75 mc. 
Sound I-F Carrier Frequency 41.25 mc. 

POWER RATING  175 watts 

AUDIO POWER OUTPUT RATING 15 watts max. 

VIDEO RESPONSE to 3.2 mc. 

SCANNING Interlaced, 525 line 

HORIZONTAL SWEEP FREQUENCY 15,750 cps. 

VERTICAL SWEEP FREQUENCY 60 cps. 

FRAME FREQUENCY (Picture Repetition Rate) 30 cps. 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK22D (Models with VHF only) 

(1) RCA 6BQ7A  R-F Amplifier 
(2) RCA 6X8 R-F Oscillator and Mixer 

(1) 

(2) RCA 6BQ7A 

(3) 

Tuner KRK30 (UHF/ VHF Models) 

RCA 6AF4  UHF Oscillator 

5 VHF R-F Amplifier 
  UHF I-F Amplifier 

VHF R-F Oscillator á Mixer 
UHF I-F Amplifier 

A K3D or 1N82 crystal is used as the UHF mixer 

All Models 

( 1) RCA 6CB6  1st Picture I-F Amplifier 

( 2) RCA 6CB6  2nd Picture I-F Amplifier 

( 3) RCA 6CB6  3rd Picture I-F Amplifier 

( 4) RCA 6X8  1st Video Amplifier and 1st Sync. 

( 5) RCA 12AU7 Video Output & AGC 

( 6) RCA 6AU6 Sound I-F Amplifier 

( 7) RCA 6AL5  Ratio Detector 

( 8) RCA 6AV6  1st Audio Amplifier 

( 9) RCA 6AS5  Audio Output 

RCA 6X8 

(10) RCA 12AU7 Vert. Osc. and Disch. & Sync. Output 

(11) RCA 6K6GT Vertical Sweep Output 

(12) RCA 6SN7GT Horizontal Sweep Oscillator and Control 

(13) RCA 6B06GT  Horizontal Sweep Output 

(14) RCA 6AX4GT  Damper 

(15) RCA 1B3-GT/8016  High Voltage Rectifier 

(16) RCA 21ZP4B  Kinescope 
RCA 21ZP4A ( Models 21- S-501(U) & 21-S-502(U) only) 

(17) RCA 5U4G  Rectifier 

A crystal diode is used for the Picture 2nd Detector 

CHASSIS DESIGNATIONS 

CHASSIS TUNER TUNER KINE- 
SCOPE MODELS M 

SPEAKERS 

KCS88B KRK22D 21ZP4B 21-S-503 
21-S-504 
21-S-505 1-5 inch 
21-S-506 
21-S-517 

21-S-519 
21-S-521 1-8 inch 
21-S-522 

21-S-525 
21-S-5251 1 5 inch 
21-S-5252 

KCS88C KRK22D 21ZP4A 21-S-501 1-5 inch 
(No Phono 21ZP4A 21-S-502 1 5 inch 
lack) 21ZP4B 21-S-518 1-8 inch 

KCS88D KRK22D 21ZP4B 21-S-537 2-8 inch 

KCS88E KRK22D 21ZP4B 21-S-526 1- 8 inch 
2 5 inch 

KCS881 KRK30 21ZP4B 21-S-503U 
21-S-504U 
21- S-505U 1-5 inch 
21- S-506U 
21- S-517U 

21-S-519U 
21- S-521U 1-8 inch 
21-S-5 22U 

2I- S-525U 
21-S-5251U 1- 5 inch 
21- S-5252U 

KCS88K KRK30 21ZP4A 21-S-501U 1-5 inch 
(No Phono 21ZP4A 21- S-502U 1-5 inch 
Jack) 21ZP4B 21- S-518U 1-8 inch 

KCS88L KRK30 21ZP4B 21-S-537U 2 -8 inch 

KCS88M KRK30 21ZP4B 21-S-526U 1 -8 inch 
2-5 inch 

KCS88V KRK22D 21ZP4B 21-S-523 2 8 inch 
(Vertical 
Mounting) 

KCS88VA KRK30 21ZP4B 21-S-523U 2 8 inch 
(Vertical 
Mounting) 

NOTE: Any chassis designation with an "X" stamped 
after the final letter indicates plate assemb y Z102 is 
used, instead of printed circuit PC102, for picture I-F 
section. Refer to partial schematic 

UNPACKING.—These receivers are shipped complete in 
cardboard cartons. The kinescope is shipped in place in the 
receiver. 
Take the receiver out of the carton and remove all packing 

material. 
Make sure that all tubes are in place and are firmly seated 

in their sockets. 
Check to see that the kinescope high voltage lead clip is in 

place. 
Plug a power cord into the 115 volt ac power source and 

into the receiver interlock receptacle. 

ANTENNA INPUT 
Models 21-S-501 to 21-S-537 Ind. 

The KRK22D tuner unit is designed for VHF reception only. 
A 300 ohm antenna input is provided, however, by removing 
the jumper between pins 1 and 5 of the matching unit input 
jack, a 72 ohm coaxial line may be used. Jumpers must be 
added between pins 1 and 4 and also between pins 2 and 
5 as shown in figure 26. The coaxial line is then fastened di-
rectly to pins 1 and 5, with the shield connected to pin 1 and 
the center conductor to pin 5. 

Models 21-S-501U to 21-S-537U Incl. 
The KRK30 tuner unit is designed for UHF-VHF reception 

with 300 ohm inputs provided for UHF and VHF use. When 
using a UHF antenna only or a VHF antenna only connect 
the single transmission line to the proper receiver antenna 
terminals. Do not connect the terminal board jumper W105. 
(Refer to figure 27.) 
When a combination UHF-VHF antenna is used, connect 

the transmission line to the VHF terminals on the terminal 
board. Connect the jumper W105 to the UHF terminals as 
shown in figure 27. 

Signals from separate UHF and VHF antennas may be fed 
to the tuner. To do this connect the individual transmission 
lines to their respective terminals on the terminal board. Do 
not connect the jumper W105. Where a "crossover network" 
is employed to match the two separate antennas to a com-
mon 300 ohm line, connect the line to the VHF terminals. Con-
nect the jumper W105 to the UHF terminals on the terminal 
board. 

CHECK FOR PROPER OPERATION.—Turn the power 
switch to the "on" position and check the operation of the 
receiver. 
Each unit has been completely and accurately adjusted at 

the factory and should operate normally at this point. How-
ever, a check of all the various functions should be performed. 
Adjustment should be made as outlined below, only where 
an indication of improper operation is evident. 

ION TRAP MAGNET ADIUSTMENT.—Set the ion trap 
magnet approximately in the position shown in Figure 3. 
Starting from this position immediately adjust the magnet by 
moving it forward or backward at the same time rotating it 
slightly around the neck of the kinescope for the brightest 
raster on the screen. Reduce the brightness control setting 
until the raster is slightly above average brilliance. Turn the 
focus control ( shown in Figure 3) until the line structure of 
the raster is clearly visible. Readjust the ion trap magnet forrn 
maximum raster brilliance. The final touches of this adjust-
ment should be made with the brightness control at the maxi-
mum clockwise position with which good line focus can be 
maintained. 
DEFLECTION YOKE ADJUSTMENT.—If the lines of the 

raster are not horizontal or squared with the picture mask, 
rotate the deflection yoke until this condition is obtained. 
Tighten the knurled yoke adjustment nuts. 

PICTURE ADJUSTMENTS.—It will now be necessary to 
obtain a test pattern or picture in order to make further 
adjustments. 

When the Horizontal Oscillator and AGC System are oper-
ating properly, it should be possible to sync the picture at this 
point. However, if the AGC control is misadjusted, and the 
receiver is overloading, it may be impossible to sync the 
picture. 

If the receiver is overloading, turn R149 on the rear apron 
(see Figure 4) counter-clockwise until the set operates nor-
mally and the picture can be synced. 

CHECK OF HORIZONTAL OSCILLATOR ADJUSTMENT.— 
Turn the horizontal hold control to the extreme clockwise 
position. The picture should be out of sync, with approxi-
mately twelve bars slanting downward to the right. Turn the 
control counter-clockwise slowly. The number of diagonal 
black bars will be gradually reduced and when only 11/2 to 
3 bars sloping downward to the right are obtained, the pic-
ture will pull into sync upon slight additional counter-clock-
wise rotalion of the control. The picture should remain in sync 
for approximately two full turns of additional counter-clock-
wise rotation of the control. Continue counter-clockwise rota-
tion until the picture falls out of sync. Rotation beyond fall-
out position should produce between 2 and 5 bars before 
interrupted oscillation ( motorboat occurs). Interrupted oscil-
lation ( motorboat) should be reached before full counter-
clockwise rotation. 

When the receiver passes the above checks and the picture 
is normal and stable, the horizontal oscillator is properly 
aligned. Skip "Adjustment of Horizontal Oscillator" and pro-
ceed with "Focus Magnet Adjustment." 
ADJUSTMENT OF HORIZONTAL OSCILLATOR.—If in the 

above check the receiver failed to hold sync over two full 
turns of counter-cicckwise rotation of the control from the 
pull-in point, it will be necessary to make the following ad-
justments. 

Turn the horizontal drive trimmer C171 fully clockwise, then 
counter-clockwise one full turn. Set the *width coil L111 with 
the stud flush with the inside edge of the chassis. Set the sine 
wave coil L121 fully counter-clockwise. 

Adjustment of the horizontal frequency control in the coun-
ter-clockwise direction will show a multiple number of bars 
before "motorboat" occurs. Adjust the sine wave coil L121 
until 3 or 4 bars are present before "motorboat" occurs, 
when the horizontal frequency control is rotated counter-
clockwise from the fall out point. 

©John F. Rider 
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If it is impossible to sync the picture and the AGC system 
is in proper adjustment it will be necessary to align the Hori-
zontal Oscillator by the method outlined in the alignment 
procedure on page 

FOCUS MAGNET ADJUSTMENT.- The focus magnet 
should be adjusted so that there is approximately three-
eighths inch of space between the rear plate of the yoke and 
the flat of the front face of the focus magnet. This spacing 
gives best average focus over the face of the tube. 
The axis of the hole through the magnet should be parallel 

with the axis of the kinescope neck with the kinescope neck 
centered in the opening. 

«met 
.0.1 TRAP 

FOCUS 
CONTROL 

FOCUS MAGNET 
POSITIONING ADJUSTMENT 

 ING 
ADJUST- NT 

LEVER 

* FOCUS CONTROL MED ION TRAP LOCATIONS 
ON VERTICALLY NOUNTED CHASSIS. 

AR A 220 

TUNER 
UNIT 

TO REMOVE KNOBS HAL 
OUTWARD CPT SHAFT 

Figure 3-Yoke and Focus Magnet Adjustments 

II OMITTED ON MODELS 

21.5-501(1), 21-$ -S0204, 
21-5-SIR(0) 

01149 
AGC 

CONTROL 

Figure 4-Rear Chassis Adjustments 

OSCILLATOR ADJUST...ENT 

CHANNEL NUMBER 

Figure 5-KRK22D R-F Oscillator Adjustments 

VHF CHANNEL SELEC TOR 
II UHF CHANGE OVER KNOB 

FINE TUNING 
I UHF TUNING 
KNOB 

UHF C:1-1 
IN ICATOR DIAL 

TO REMOVE KNOBS AND UHF 

INDICATOR DIAL PULL OUTWARD 
OFF SKAF T 

OSCILLATOR ADJUSTMENT 
CHANNEL NUMBER 

Figure 6-KRK30 VHF R-F Oscillator Adjustment 

ALIGNMEIVT PROCEDURE 
TEST EQUIPMENT.-To properly service the television 

chassis of these receivers, it is recommended that the follow-
ing test equipment be available: 

VHF Sweep Generator meeting the following require-
ments: 
(a) Frequency Ranges 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 
(c) Output constant on all ranges. 
(d) "Flat" output on all attenuator positions. 

VHF Signal Generator to provide the following frequencies 
with crystal accuracy: 

(a) Intermediate frequencies 
4.5 mc., 39.25 inc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

2  55.25  59.75  101 
3  61.25  65.75 107 
4  67.25 . 71.75  113 
5  77.25  81.75 123 
6  83.25  87.75 129 
7  175.25  179.75 221 
8 181.25  185.75 227 
9 187.25  191.75 233 

10  193.25  197.75 239 
11   199.25 203.75 245 
12 205.25 209.75 251 
13 211.25   215.75 257 

(c) Output of these ranges should be adjustable and at least 
.1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 mc. 
to 890 mc. RCA types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following frequencies 
with crystal accuracy if RCA Type 41A is used. 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

14 471.25  475.75 517 
15 477.25 481.75 523 
16 483.25 . 487.75 529 
17 489.25 . 493.75.. 535 
18 495.25 . 499.75 541 
19  501.25 505.75 547 
20 507.25 511.75. ... 553 
21  513.25 517.75 559 
22 519.25  523.75  565 
23 525.25 529.75 571 
24 531.25  535.75  . 577 
25 537.25 541.75 583 
26 543.25 547.75 .  589 
27 549.25 553.75 595 
28 555.25  559.75 601 
29 561.25 565.75 . : . 607 
30 567.25 . 571.75 613 
31   573.25 577.75 . 619 
32 579.25 583.75 625 
33 585.25  589.75 631 
34 591.25  595.75 637 
35 597.25 . 601.75  643 
36 603.25  607.75  649 
37 609.25 613.75 655 
38 615.25 619.75  661 
39 621.25 625.75  667 
40 627.25 631.75 673 
41  633.25 . 637 75 679 
42 639.25 . 643.75  685 
43 645.25 649.75 E91 
44   651.25  655 75 697 
45 657.25 . 661.75 703 
46 663.25. . 667.75  709 
47 669.25  673.75 715 
48 675.25 679 75 721 
49 681.25 . 685.75 727 
50 687.25 691.75 733 
51 693.25 697.75 739 
52 699.25 703.75 .... 745 
53 705.25 709.75 751 
54 711.25 ... 715.75 . .. 757 
55 717.25 721.75 763 
56 723.25.   727.75.. 769 
57 729.25 733.75 775 
58 735.25 739.75   781 
59 741.25 745 75 787 
60 747.25  751.75 793 

61  753.25 757.75 799 
62  759.25 763.75 805 
63 765.25 769.75 811 
64 771.25 775.75 817 
65 777.25 781.75 823 
66 783.25 787.75 829 
67 789.25..  793.75 835 
68 795.25  799.75 841 
69 801.25 805.75 847 
70 807.25 b11.75 853 
71  813.25 817.75 859 
72 819.25 823.75 865 
73 825.25 829.75 871 
74 831.25 835.75 877 
75 837.25 841.75 883 
76 843.25 847.75 889 
77 849.25 853.75 895 
78 855.25 859.75 901 
79 ... 861.25 865.75 907 
80 867.25 871.75 913 
81 873.25  877.75 919 
82 879.25 883.75  925 
83 885.25 889.75  931 

Cathode Ray Oscilloscope.-An oscilloscope with a sen-
sitivity of 5 millivolts per inch is required. A suitable pre-
amplifier may be employed with oscilloscopes of lesser 
sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC scale 
is required. RCA Senior "VoltOhmyst" or equivalent. 
PICTURE I-F TRANSFORMER ADJUSTMENTS.-

Models 21-S-501 to 2I-S•537 Incl. 
Connect the i-f signal generator, in series with a 1500 mini. 

ceramic capacitor, to the mixer grid test point TP2. 
Connect the "VoltOhmyst" to the junction of R118, R146 and 

C120 and to ground. Turn the AGC control fully clockwise. 
Obtain two 7.5 volt batteries capable of withstanding 

appreciable current drain and connect_ the ends of a 1,000 
ohm potentiometer across each. Connect the battery positive 
terminal of one to the chassis and the potentiometer arm to 
the junction of R118, R146 and C120. The second battery will 
be used later. 

Set the bias to produce approximately -4.0 volt of bias at 
the junction of RII8, R146 and C120. 
Connect the "VoltOhmyst" to the junction of R129 and 

L103 and to ground. 
Set the VHF signal generator to each of the following fre-

quencies and peak the specified adjustment for maximum 
indication on the "VoltOhmyst." ( Note: These transformers 
should be peaked with their cores at the ends of the coils 
nearest the chassis.) During alignment, reduce the input sig-
nal if necessary in order to produce 3.0 volts of d-c at R129 
and L103 with -4.0 volts of i-f bias at the junction of R118. 
R146 and CI20. 

44.5 mc  T107 
45.5 mc  T106 
43.0 mc  T105 

Set the VHF signal generator to the following frequency 
and adjust the picture i-f trap for minimum d-c output at 
R129, LI03. Use sufficient signal input to produce 3.0 volts 
of d-c on the meter when the adjustment is made. 

47.25 mc.  L102 
(Note: Core should be at end of coil nearest chassis when 

properly adjusted.) 
Models 2I-S-501U to 21-S -537U Incl. 

Connect the i-f signal generator in series with a 1500 mmf. 
ceramic capacitor, to the mixer grid test point TP2. 
Connect the "VoltOhmyst" to the junction of R118, R146 

and C120. 

Turn the AGC control fully clockwise. 
Obtain a 7.5 volt battery capable of withstanding appre-

ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction R118, 
R146 and C120. Adjust the potentiometer for --4.0 volts indi-
cation on the "VoltOhmyst." 
Connect the "VoltOhmyst" to the junction of R129 and L103 

and to ground. 
Set the VHF generator to each of the following frequencies 

and with a thin fiber screwdriver tune the specified adjust-
ment for maximum indication on the "VoltOhmyst." In each 
instance the generator should be checked against a crystal 
calibrator to insure that the generator is on frequency. 

During alignment, reduce the input signal if necessary in 
order to produce 3.0 volts of d-c at R129 and L103 with -4.0 
volts of i-f bias at the junction of R118, R146 and C120. 

44.5 mc. T107 
45.5 mc. T106 
43.0 mc. T105 

(Note: Peak transformers with cores at end of coils nearest 
chassis.) 

Set the signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at junction 
of R129 and L103. Use sufficient signal input to produce 3.0 
volts of d-c on the meter when adjustment is made. 

47.25 mc. L102 
(Note: Core should be at end of coil nearest chassis when 

properly adjusted.) 

SWEEP ALIGNMENT OF PICTURE I-F.-
Models 21-S-501 to 21-S-537 bd. 

To align the mixer plate circuit, connect the sweep gener-
ator to the mixer grid test point TP2, in series with a 1500 
mmf. ceramic capacitor. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. Connect the sweep ground lead to the top of 
the tuner. 

Set the channel selector switch to channel 4. 
Clip a 330 ohm resistor between pin 1 of V107 and ground. 
Preset C116 to minimum capacity. 
Adjust the bias box potentiometer to obtain -4.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of 11118, 
18146 and CI20. 
Connect a 180 ohm composition resistor from pin 5 of V105 

to pin 6 of V105. Connect the oscilloscope diode probe to pin 
5 of V105 and to ground. 
Couple the signal generator loosely to the diode probe in 

order to obtain markers. 
Adjust Ti ( top) and T104 (top) for maximum gain and with 

45.75 mc. at 75% of maximum response. 
Set the sweep output to give 0.3 to 0.5 volt peak-to-peak on 

the oscilloscope when making the final touch on the above 
adjustment. 

Adjust C116 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in Figure 
9. Maximum allowable tilt is 20%. 

Disconnect the diode probe, the 180 ohm and the 330 ohm 
resistors. 
Connect the oscilloscope to the junction of 11129 and L103. 
Leave the sweep generator connected to the mixer grid test 

point TP2 with the shortest leads possible. 
Adjust the output of the sweep generator to obtain 3.0 to 

5.0 volts peak- to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Figure 9-
KRK22D 

TI and T104 
Response 

Figure 10-
Overall I-F 
Response 

with KRK22D 

Retouch T105, T106 and T107 to obtain the response shown 
in Figure 10. 

Increase sweep output ten times and check attenuation at 
41.25 mc. Adjust T105 and TIO7 to set 41.25 mc. between 25 
and 35 times down with curve as shown in Figure 10. 

Move the sweep generator to the antenna terminals. Con-
nect -3.0 volts bias to pin 5 of V103. Adjust T106 and TI07. 
slightly to correct for any overall tilt while switching from 
channel to channel. 

Models 21-S-501U to 21-S -537U Inc!. 

To align the mixer plate circuit, connect the sweep gener-
ator to the mixer grid test point TP2, in series with a 1500 
mmf. ceramic capacitor. Use the shortest leach; possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. Connect the sweep ground lead to the top of 
the tuner. 

Set the channel selector switch to channel 4. 
Clip a 330 ohm resistor between pin 1 of V107 and ground. 
Preset C116 to minimum capacity. 
Adjust the bias box potentiometer to obtain -4.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of 18118. 
18146 and C120. 

Connect a 180 ohm composition resistor from pin 5 of V105 
to pin 6 of V105. Connect the oscilloscope diode probe to pin 
5 of V105 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

Adjust T2 ( top) and T104 ( top) for maximum gain and 
with 45.75 mc. at 75% of maximum response. 

Set the sweep output to give 0.3 to 0.5 volt peak-to-peak 
on the oscilloscope when making the final touch on the above 
adjustment. 
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Figure 7—Chassis Top View (shown with KRK22D Tuner) 
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Adjust C116 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in 
Figure II. Maximum allowable tilt is 20%. 

Disconnect the diode probe, the 180 ohm and the 330 ohm 
resistors. 

4 
45.75 MC 
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Figure 13-
KRK30 
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1-F Response 
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450MC 
-93% 

4.5e ec 

Figure 11- Figure 12-
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Response with KRK30 

4575 MC 

Connect the oscilloscope to the junction of R129 and L103. 
Leave the sweep generator connected to the mixer grid test 

point TP2 with the shortest leads possible. 
Adjust the output of the sweep generator to obtain 3.0 to 

0.5 volts peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 
Retouch T105, T106 and T107 to obtain the response shown 

in Figure 12. 
Increase sweep output ten times and check attenuation at 

41.25 mc. Adjust T105 and T107 to set 41.25 mc. between 30 
and 40 times down with curve as shown in Figure 12. 

To align the I-F amplifier circuit of the KRK30, connect the 
VHF sweep generator to the front terminal of the 1N82 crystal 
holder in series with a 1000 ohm resistor and a 1500 mmf. 
ceramic capacitor. Use the shortest leads possible, grounding 
the sweep ground lead to the tuner case. 
To do this, remove the crystal cover and connect the re-

sistor, after insulating the lead with tubing, to the crystal 
front terminal. 

Set the UHF CHANGEOVER switch to the UHF position, and 
the UHF TUNING between channels 69 and 69 at ROO ITN-. 

Connect a 180 ohm composition resistor and a 1500 mmf. 
capacitor in series between test point TP3 and ground with 
the capacitor connected to TP3 and the resistor to ground. 

Connect the oscilloscope diode probe to the junction between 
the resistor and capacitor. ( See Figure 20.) 
Couple the VHF signal generator loosely to the diode probe 

in order to obtain markers. 
Connect the potentiometer arm of the second bias supply 

to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the sweep generator to produce 0.5 volt or less peak-to-
peak on the oscilloscope. 
Adjust C308, on the UHF section, and L9, on the VHF sec-

tion, of the tuner for maximum gain with 45.75 mc. and 42.5 
mc. markers as shown in figure 13. 

If necessary adjust L27 to place the 45.75 mc. marker at 
the peak of the curve. Adjust L43 for minimum tilt of the curve 
as shown in figure 13. 
Remove the resistor, capacitor and diode probe from TP3 

and connect the oscilloscope to the junction of R129 and L103. 
Use 3.0v peak-to-peak on the oscilloscope. 
Connect the VHF sweep generator to the antenna ter-

minals. Keep the AGC bias at -3.0 V and the I-F bias at 
-4.0 volts. 
Couple the signal generator loosely to the grid of the first 

picture I-F amplifier. 
Switch through all VHF channels and check for proper 

curve shape as in figure 12. Retouch T106 and T107 slightly 
to correct for any overall tilt that is essentially the same on 
all channels. 

Disconnect the VHF sweep generator and connect the UHF 
sweep generator to the antenna terminals. Check on all UHF 
channels for proper wave shape as shown in figure 12, re-
touching C308 and L9 if necessary to correct any overall tilt. 
Do not retouch T2, T104, T105, T106 or T107. 
Remove the sweep and marker generators and the bias 

supplies. 

KRIC22D TUNER ALIGNMENT.-

Models 21-S-501 to 21-S-537 Incl. 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C2 all the way out 

Set channel 7 to 13 oscillator slugs one turn from tight. Turn 
T1 slug all the way out. Do not change any of the adjust-
ments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" or T104 
and terminate the link with a 39 ohm composition resistor. 
Turn the receiver channel selector switch to channel 2. 
The 43.5 mc. trap is adjusted with zero bias. To insure that 

he bias will remain constant, take a clip lead (aid short 
circuit the AGC terminal of the tuner at the terminal board 
to ground. 
Connect the oscilloscope to the test point TP1 on top of the 

tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the out-
put of the antenna matching unit at the junction of L53 and 
C24 at the bottom of the FM trap L53. 
Tune the signal generator to 43,5 mc. and modulate it 30% 

with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C19 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to one 
specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C19 into channel 2, 
thereby reducing sensitivity on channel 2. 
Connect the potentiometer arm of one of the bias supplies 

to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 
Preset C5 to read -3.0 volts at the test point TP1, as read 

on the "VoltOhmyst". The limits for oscillator injection voltage 
are 2 volts minimum and not exceeding a maximum of 5.5 
volts. 
Turn the fine tuning control fully clockwise. 

Adjust C3 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner unit 
through the hole provided for the adjustment of C10. Be care-
ful that the wire does not touch any of the tuned circuits as 
it may cause the frequency of the tuner oscillator to shift. 
Connect the other end of the wire to the "r-f in" terminal of 
the signal generator. Adjust C3 to obtain an audible beat 
with the signal generator. 
Turn C2 clockwise until the beat note just begins to change, 

then turn one full turn in the same clockwise direction. 
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Figure 14- KRK22D Tuner Adjustments 

Return the fine tuning control to the mechanical center of 
its range. 
Note.-If on some units, it is not possible to reach the proper 

channel 8 oscillator frequency by adjustment of C3, switch 
to channel 13 and adjust L42 to obtain proper channel 13 
oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L11 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C3 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L42 and back to 
channel 8 and adjust C3. 

Set the Tl core for maximum inductance ( core turned 
counter-clockwise ) . 

300!,, 
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Connect the sweep generator through a suitable attenu-
ator, as shown in figure 15, to the input terminals of the 
antenna matching unit. 
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Figure 15-Sweep Attenuator Pads 

Connect the signal generator loosely to the antenna ter-
minals. 

Set the sweep generator to cover channel 8. 
Set the oscilloscope to maximum gain and use the minimum 

input signal which will produce a usable pattern on the 
oscilloscope. Excessive input can change oscillator injection 
during alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C7, C10, C15 and C20 for approximately correct 
curve shape, frequency, and band width as shown in figure 
16. 

The correct adjustment of C20 is indicated by maximum 
amplitude of the curve midway between the markers. C15 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C7 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably ( assum-
ing that C20 has been properly adjusted). C10 is the coupling 
adjustment and hence primarily affects the response band 
width. 

Connect the "VoltOhmyst" to test point TP1. Adjust C5 to 
read -3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C2, 
C7, CIO and C15 for proper response. Adjust C20 for maxi-
mum gain at midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

P  S 

Figure I6-KRK22D Tuner R-F Responses 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator 
frequency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L42 to obtain an audible beat. Slightly overshoot 
the adjustment of L42 by turning the slug an additional turn 
in the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C2 to again 
obtain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and 
picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L43 and L45 for proper response as shown in 
figure 16. 

Turn oft the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within range. 

If it was necessary to readjust C5, turn the sweep and sig-
nal generators back on and recheck the channel 13 response. 
Readjust L43 and L45 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C2 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C7, C10, C15 and C20 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C7 was adjusted in the recheck of channel 8 response 

lf the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator 
frequency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L5 for an audible beat. Adjust L44, L46 and L58 
for proper curve shape as shown in figure 16. Recheck the 
oscillator injection voltage at TP1, to insure that it is within 
the limits specified. Readjust CS if necessary. 

If C5 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C7 for correct curve 
shape and recheck C2 and C3 for proper oscillator frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
16 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L44, L46 and L58 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to figure 16 for proper wave shape. Check 
the injection voltage at each channel to be within limits. 
If necessary readjust C15, C7, or C10 to obtain the proper 
response. 

With the receiver and signal generator on channel 13 ad-
just L42 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 
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Figure 17-KRK22D Tuner Oscillator Adjustments 

ICRIC22D or KR1130 ANTENNA MATCHING UNIT ALIGN-
MENT.-The antenna matching unit is accurately aligned at 
the factory. Adjustment of this unit should not be attempted 
in the customer's home since even slight misalignment may 
cause serious attenuation of the signal especially on chan-
nel 2. The r-f unit is aligned with a particular antenna match-
ing transformer in place. If for any reason, a new antenna 
matching transformer is installed, the r-f unit should be 
re-aligned. 
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The F-M Trap which is mounted in the antenna matching 
unit may be adjusted without adversely affecting the align-
ment of the unit. 
To align the antenna matching unit disconnect the lead 

from the F-M trap L53 ( L5) to the channel selector witch 
S4 ( SIE). 

With a short jumper, connect the output of the matching 
unit through a 1000 mmf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 

Remove the first pix i-f amplifier tube V106 

Connect the positive terminal of a bias box to the chassis 
and the potentiometer arm to the junction of R118, R146 and 
C120. Set the potentiometer to produce approximately -5.0 
volts of bias at the junction of RI18, R146 and C120. 

Connect an oscilloscope to the junction of R129 and L103 
and set the oscilloscope gain to maximum. 

Connect a VHF signal generator to the antenna input termi-
nals. Modulate the signal generator 30% with an audio signal. 

Tune the signal generator to 45.75 mc. and adjust the 
generator output to give an indication on the oscilloscope. 
Adjust L54 ( L4) in the antenna matching unit for minimum 
audio indication on the oscilloscope. 

Tune the signal generator to 41.25 mc. and adjust L57 ( LI) 
for minimum audio indication on the oscilloscope. 

Remove the jumper from the output of the matching unit. 

Connect a 300 ohm i/2 watt composition resistor from L53 
(L5) to ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L53 ( L5) to ground. The sensitivity of the oscilloscope should 
be approximately 0.03 volts per inch. Set the oscilloscope 
gain to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals.' In order to prevent coupling reac-
tance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 15 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad 
to match the output impedance of the particular sweep 
employed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be ac-
complished by retuning channel number I to cover this range. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator, be sure not to turn the 
core too far clockwise so that it becomes lost beyond the 
core retaining spring. 

Adjust L55 ( 1.3) and L56 ( 1.2) to obtain the response shown 
in figure 18. L55 ( L3) is most effective in locating the position 
of the shoulder of the curve at 52 mc. and L56 ( L2) should be 
adjusted to give maximum amplitude at 53 mc. and above 
consistent with the specified shape of the response curve. The 
adjustments in the matching unit interact to some extent. Re-
peat the above procedure until no further adjustments are 
necessary. 

Restore the connection between L53 ( L5) and S4 ( S1E). Re-
place V106. 

SHOULDER----«-
AT 52 MC 60 MC 

( 53 MC 100% RESPONSE 

SO MC AT 6O ± 15% RESPONSE POINT 

Figure I8-KRK22D or KRK30 Antenna Matching 
Unit Response 

KRK30 TUNER ALIGNMENT 

Models 21-S-50IU to 21- S-537U Incl. 

VHF ALIGNMENT.-A tuner unit which is operative and 
requires only touch up adjustments, requires no presetting 

of adjustments. For such units, skip the remainder of this 
paragraph. For units which are completely out of adjustment, 
preset C27 all the way out. Set channel 7 to 13 oscillator 
slugs one turn from tight. Turn T2 slug all the way out. Do not 
change any of the adjustments in the antenna matching unit. 

Disconnect the link from terminals -A- and " 13" of T104 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short cir-
cuit the AGC terminal of the tuner at the terminal board to 
ground. 

Connect the oscilloscope to the test point TP2 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the 
output of the antenna matching unit at the junction of L5 and 
C4 at the bottom of the FM trap L5. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on .top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to 
one specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C33 into channel 
2, thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, as measured by the 
-VoltOhmyst - at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read -3.0 volts at the test point TP1, as 
read on the "VoltOhmyst.- The limits for oscillator injection 
voltage are 2 volts minimum and not exceeding a maximum 
of 5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner 
unit through the hole provided for the adjustment of C16. 
Be careful that the wire does not touch any of the tuned 
circuits as it may cause the frequency of the tuner oscillator 
to shift. Connect the other end of the wire to the -r-f- in 
terminal of the signal generator. Adjust C25 to obtain an 
audible beat with the signal generator. 

Turn C27 clockwise until the beat note just begins to , 
change, then turn one full turn in the same clockwise di-
rection. 

Return the fine tuning control to the mechanical center of 
its range. 

NOTE:-If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency of each channel. Then again on channel 8, 
adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the T2 core for maximum inductance ( core turned 
counter-clockwise). 

Connect the sweep generator through a suitable crttenu-
ator, as shown in figure 15 to the input terminals of the 

CAOS Connect 

matching unit. 

Connect the signal generator loosely to the antenna 
terminals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can change oscillator injection dur-
ing alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and Cl for approximately correct 
curve shape, frequency, and band width as shown in figure 

19. 
The correct adjustment of Cl is indicated by maximum am-

plitude of the curve midway between the markers. C11 tunes 

the r-f amplifier plate circuit and affects the frequency À the 
pass band most noticeably. C21 tunes the mixer grid circuit 
and affects the tilt of the curve most noticeably ( assuming 
that Cl has been properly adjusted). C16 is the coupling ad-
justment and hence primarily affects the response band 
width. 
Connect the "VoltOhmyst" to test point WI. Adjust C22 to 

read -3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C27, 
C21, C16 and Cll for proper response. Adjust Cl for maxi-
mum gain at midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

Set-the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator fre-
quency 257 mc. TP3 

TEST PT 

Turn the fine tuning control fully clockwise. PLATF) 

Adjust L49 to obtain an audible beat. Slightly overshoot the . 
adjustment of L49 by turning the slug an additional turn in 
the same direction from the original setting, then reset the C22 

oscillator to proper frequency by adjusting C27 to again ob-
tain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and pic-
ture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L36 and L20 for proper response as shown in fig-
ure 19. C27 

FINE 705196Turn off the sweep and signal generators. ADJ 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
19 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 
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I - F ADJUSTMENT 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C21, C16, C11 and Cl for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TPI 
if C21 was adjusted in the recheck of channel 8 response. 

® /P. 

72 
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Figure 19-KRK30 Tuner VHF R-F Responses 

If the initial setting of the oscillator injection trimmer was 
far off it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator fre-
quency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L54 for an audible beat. Adjust L14, L48 and L32 for 
proper curve shape as shown in figure 19. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator fre-

quency. 

et OMITTED ON SOME UNITS 
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IREAR) 
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CRYSTAL 
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COVER 

L4 
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SA'NCOIDTH 

,• 
R- F GR1D 

CHANNEL 6 

Figure 20-KRK30 Tuner Adjustments 

If the markers fail to fall within this requirement readjust 
L48 and L32 in order to obtain curves within the proper limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the restionse 
curves, referring to figure 19 for proper wave shape. Check 
the injection voltage at each channel to be within limits. If 
necessary readjust C11, C21 or C16 to obtain the proper 
response. 
With the receiver and signal generator on channel 13 ad-

just L49 for an audible beat with the signal generator. 

UHF SECTION 
(REAR VIEW) 

CHAN 3 

• LOS 
CHAN 4 

- L53 
CHAN S 

L54 I 
CHAN 6 

L 55 
CHAN 7 

Figure 21-KRK30 Tuner Oscillator Adjustments 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the crpnropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 

©John F. Rider 
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UHF ALIGNMENT R-F.-Alignment of the UHF section of 
the tuner may only be performed with the UHF section re-
moved from the tuner assembly. RF adjustments require re-
moval of the tuner shield which may only be done with the 
UHF tuner separate from its mounting 

I-F and oscillator adjustment may be accomplished without 
removing the tuner. 

Connect a 100 ohm composition resistor between the center 
conductor of the I-F cable W301 and the tuner case. 
Connect the oscilloscope to the center conductor of W301 

at the 100 ohm resistor, employing the preamplifier if needed 
with the oscilloscope used. Ground the oscilloscope to the 
tuner case. 
Connect the output of the UHF sweep generator, through 

a 300 ohm attenuator pad, to the antenna terminals and set 
the sweep generator to sweep channel 83, centered on 887.5 
mc. Adjust the output of the sweep generator to full sweep 
width. 
A test dial made to fit over the split gear on the tuner shaft 

is necessary for accurate alignment. Scribe marks at 0°, 5° 
and 164° should be marked on the test dial for reference. The 
0° reference point is located with the capacitor plates fully 
meshed. With the stop pin on the tuner against the stop plate 
on the gear assembly the plates will be in the proper fully 
meshed position. 

Rotate the tuning dial to the 164°, Channel 83, position. 
Connect the VHF signal generator in series with a 1000 

ohm resistor to the junction of W301 and L310. , This may be 
done by inserting the lead from the resistor, which should be 
covered with insulated tubing, through the aperture provided 
for crystal removal. ( See figure 20.) Insert markers for 41.25 
mc., 43.5 mc. and 45.75 mc. 
Connect the UHF marker generator loosely to the antenna 

terminals and insert a marker at 887.5 mc. 
Adjust R-F trimmer capacitor tabs C304 ana C305 for a 

maximum amplitude overcoupled response curve centered at 
887.5 mc. as shown in figure 22(A). 

43.5 MC 
887.5 MC 

41.25MC-• ...45.75 MC 

43 5 MC 
473 5 MC 

41 25MC 45 75 MC 

Figure 22-KRK30 Tuner UHF R-F Responses 

Adjust the oscillator trimmer capacitor C306 until the 43.5 
mc. marker coincides with the marker at 887.5 mc. The 
markers for 41.25 and 45.75 should be symmetrically located 
on the top of the response curve as in figure 22(A). 

Set the UHF sweep and marker generators to 473.5 mc. 
Rotate the tuning dial to the 5°, Channel 14, position. 

Adjust the oscillator trimmer C307 until the 43.5 mc. marker 
coincides with the 473.5 mc. marker, with the 41.25 and 45.75 
markers as shown. The inductance loop L311 across the oscil-
lator grid coil on some units, may be repositioned, if neces-
sary, to bring the oscillator trimmer within range. Refer to 
figure 20 for location of the aperture for making this adjust-
ment. 
Repeat the above adjustments, as necessary, until the 

proper responses are obtained. Tune through the entire range 
and check the tracking. When perfectly tracked the three 
markers will be on the top of the response curves, however, 
mistracking to the extent that the 41.25 mc. and 45.75 mc. ride 
down the sides of the curves to a point not less than 70% will 
not seriously affect the alignment. Should the markers fall 
below this level, it will be necessary to knife the RF plates to 
correct the mistracking. The plates must be knifed with the 
shield cover removed. Always knife the plates while tuning 
lower in frequency to prevent affecting the tracking above the 
point of knifing. Check which section requires knifing by 
touching the plates with the knifing tool while observing the 
response, then proceed with the knifing of the proper section 
or of both sections if required. 
Connect the "VoltOhmyst" between the center conductor 

of W301 and ground. Set the "VoltOhmyst" to the I.5v. DC 
scale. Tune over the entire range observing the reading on 
the rpeter. A reading between . 03 and . 35 volts should be 
obtained. Voltages outside these limits are an indication of 
low B voltage, low or high crystal impedance or an oscillator 
tube outside allowable limits. This voltage is an indication 
of correct crystal current and may be varied by repositioning 
the flag L309 with respect to L303. 
Connect the "VoltOhmyst" to the "bias" terminal of the 

tuner ( refer to figure 20). A reading between 0.5 and 2.5 volts 

should be obtained. Readings above or below this range 
will cause crystal currents outside allowable limits and in such 
cases the oscillator tube should be replaced. Replacement of 
the oscillator tube will require recalibration at the high and 
low frequency ends of the band as previously outlined. 

RATIO DETECTOR ALIGNMENT.-Set the signal gen-
erator at 4.5 me. and connect it to the first video amplifier 
grid, pin 7 of V108A, in series with a . 01 mfd. capacitor. 
As an alternate source of signal, the RCA WR39B or 

WR39C calibrator may be employed. In such a case, con-
nect the calibrator to the grid of the third pix i-f amplifier, 
pin 1 of V107. 
Set the frequency of the calibrator to 45.75 mc. ( pix carrier) 

and modulate with 4.5 mc. crystal. The 4.5 mc. signal 
will be picked off at pin 9 of V108A and amplified through 
the sound i-f amplifier. 
Connect the "VoltOhmyst" to pin 7 of V102. 
Tune the ratio detector primary, T102 top core for maximum 

d-c output on the "VoltOhmyst." ( Peak with core at end of 
coil away from chassis.) Adjust the signal level from the 
signal generator for 5 volts on the "VoltOhmyst" when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 
Connect the "VoltOhmyst" to the junction of R104 and C107. 
Tune the ratio detector secondary T102 bottom core for zero 

d-c on the "VoltOhmyst." ( Adjust with core at chassis end 
of coil.) 
Repeat adjustments of T102 top for maximum d-c at pin 7 

of V102 and T102 bottom for zero d-c at the junction of R104 
and C107. Make the final adjustments with the signal input 
level adjusted to produce 5 volts d-c on the "VoltOhmyst" at 
pin 7 of V102 

SOUND TAKE-OFF ALIGNMENT.-Connect the signal 
generator to the first video amplifier grid, pin 7 of V108A. 
As an alternate source of signal, the RCA WR39B or 

WR39C calibrator may be employed as above. 
Connect the "VoltOhmyst" to pin 7 of V102. 
Tune the TIO1 top core for maximum d c on the " Volt-

Ohmyst." ( Peak with core at chassis end of coil.) 
The output from the signal generator should be set to 

produce approximately 5 volts on the "VoltOhmyst" when 
the final touches on the above adjustment are made. 

(Alternate Method for Ratio Detector and 
Sound I-F Alignment) 

Set the signal generator at 4.5 mc and connect it to the 
first video amplifier grid, pin 7 of V108A in series with a . 01 
mfd. capacitor. 
Connect the "VoltOhmyst" to pin 7 of V102. 
Tune the ratio detector secondary T102 bottom core for 

maximum d-c on the "VoltOhmyst." ( Peak with core at chassis 
end of coil.) 
Tune the ratio detector primary, T102 top core for maximum 

d-c output on the "VoltOhmyst." ( Peak with core at end of 
coil away from chassis.) Adjust the signal level from the 
signal generator for 5 volts on the "VoltOhmyst" when finally 
peaked, when making the above adjustments. 
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Tune the T101 ( top) core for maximum d-c on the " Volt-
Ohmyst." ( Peak with core at chassis end of coil.) 
The output from the signal generator should be set to 

produce approximately 5 volts on the "VoltOhmyst" when 
the final touches on the T101 adjustment are made. 

Connect the "VoltOhmyst" to the junction of R104 and C107. 
Tune T102 bottom for zero d-c at the junction of R104 

and C107. ( Make adjustment with core at chassis end of coil.) 

4.5 MC. TRAP ADJUSTMENT.-Connect the signal gen-
erator in series with a 1500 mmf. capacitor to pin 7 of V108A. 
Set the generator to 4.5 mc and modulate it 30% with 400 
cycles. Set the output to approximately 0.5 volt. 

Short the third pix i-f grid to ground, pin 1, V107, to prevent 
noise from masking the output indication. 
Connect the crystal diode probe of an oscilloscope to the 

plate of the video output, pin 6 of V109A. 
Adjust the core of L109 for minimum output on the oscillo-

scope. ( Make adjustment with core at chassis end of coil.) 
Remove the short from pin 1, V107 to ground. 
As an alternate method, this step may be omitted at this 

point in the alignment procedure and the adjustment made 
"on the air" after the alignment is completed. 

If this is done, tune in a station and observe the picture on 
the kinescope. If no 4.5 mc. beat is present in the picture, 
when the fine tuning control is set for proper oscillator- fre-

quency, then L109 requires no adjustment. If a 4.5 mc. beat is 
present, turn the fine tuning control slightly clockwise so as 
to exaggerate the beat and then adjust L109 for minimum 
beat. 

AGC CONTROL ADJUSTMENT.-Disconnect all test equip-
ment except the oscilloscope which should be connected to 
pin 6 of V109A. 

Connect an antenna to the receiver antenna terminals. 

Turn the AGC control fully counter-clockwise. 

Tune in a strong signal and adjust the oscilloscope to see 
the video waveform. 

Turn the AGC control clockwise until the tips of sync begin 
to be compressed, then counter-clockwise until no compres-
sion is obtained. 

HORIZONTAL OSCILLATOR AND OUTPUT ALIGNMENT. 
-Normally the alignment of the horizontal oscillator is not 
considered to be a part of the alignment procedure, but since 
the oscillator waveform adjustment may require the use of an 
oscilloscope, it can not be done conveniently in the field. 
The waveform adjustment is made at the factory and nor-
mally should not require readjustment in the field. However, 
the waveform adjustment should be checked whenever the 
receiver is aligned. 

Turn the horizontal drive trimmer C171 fully clockwise 
then counter-clockwise one full turn. Set the stud of the 
width coil L111 flush with the inside rear eck e of the chassis. 
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Place a jumper across the terminals of the sine wave coil 
L121 and adjust the horizontal ( frequency) control until the 
picture pulls into sync. Remove the short across the sine 
wave coil. 

Connect the low capacity probe of an oscilloscope to 
the junction of L120, LI21 and R189. Turn the horizontal 
(frequency) control clockwise until the picture falls out of 
sync, then counter-clockwise until the picture just pulls into 
sync. The pattern on the oscilloscope should be as shown 
in Figure 23. Adjust the sine wave adjustment core 1.121 
until the two peaks are at the same height. During this adjust-
ment, the picture must be kept in sync by readjusting the 
horizontal ( frequency) control if necessary. 

c-N-/ 
A 

INCORRECT INCORRECT CORRECT 

Figure 23 -Horizontal Oscillator Waveforms 

This adjustment is very important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator may occur. On the other hand, if 
the broad peak is higher than the sharp peak, the oscillator 
is overstabilized, the pull- in range becomes inadequate and 
the broad peak can cause double triggering of the oscillator 
when the hold control approaches the clockwise position. 
Remove the oscilloscope upon completion of this adjust-

ment. 
Horizontal Drive Adjustment (tor correct locking range). 

Turn the horizontal ( frequency) control until the picture falls 
out of sync with the diagonal lines sloping down to the right. 
Slowly turn the horizontal control counter-clockwise and note 
the number of diagonal bars obtained just before the picture 
pulls into sync. 

Pull- in should occur with one and one-half to three bars 
present. 

With the horizontal control set at the pull-in point, adjust 
the horizontal drive trimmer C171 counter-clockwise for a 
bright vertical line in the center of the picture. Turn the 
trimmer clockwise until the line just disappears. 

Set the brightness control to maximum and adjust the 
width control so the picture fills the mask. Return the bright-
ness control to normal and readjust the horizontal drive 
trimmer as above. 
The picture should pull into sync with one and one-half 

to three bars present, remain in sync for approximately two 
full turns çounter-clockwise from pull- in, and fall out of sync 
with between 2 and 5 bars present before interrupted oscil-
lation ( motorboating) occurs 
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The following measurements represent two sets of conditions. In the first condition, a 30000 microvolt test pattern signal was fed into the receiver, 

picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuit- 

the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst" between the indicated terminal and chas- 

ground and with the receiver operating on 117 volts, 60 cycles, a-c. The symbol < means less than. 

' 

Tube 
No. 

Tube 
Type 

Operating 
Function Condition 

E. Plate E. Screen E. Cathode E. Grid 

Notes on 
Measurements Pi . 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Notes on 
Measurements 

V108A 6X8 
1st Video 
Amplifier 

30000 Mu. V. 
Signal 9 70 8 118 6 0.8 7 -1.5 

AGC control set for 
normal operation 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts No Signal 9 38 8 102 6 1.0 7 -0.3 

AGC control set for 
normal operation 

VI (V2) 

KRK22D 

OF 

KRK30 

6BQ7A 
R-F 
Amplifier 

30000 M . V. 
Signal 6 170 - - 8 0.1 7 

V108B 6X8 let Sync 30000 Mu. V. 
Signal 3 50 - - 6 0.8 2 -34 

No Signal 3 46 - - 6 1.0 2 -4 
No Signal 6 133 - - 8 1.1 7 0 

V109A 12AU7 
Video 
Output 

30000 Mu. V. 
Signal 6 235 - 8 4.0 7 -8.5 

Contrast control 
at maximum R-F 

Amplifier 
30000 Mu. V. 

Signal 1 270 - - 3 170 2 
No Signal 6 200 - - 8 6.8 7 -0.4 

No Signal 1 260 - - 3 133 2 
V109B 12AU7 

AGC 
Amplifier 

30000 Mu. V. 
Signal 1 -43 - - 3 148 2 112 

V2 (V1) 

KRK22D 
or 

KRK30 

6X8 Mixer 
30000 Mu. V. 

Signal 9 160 8 160 6 0 7 
-2.4 to 
-3.0 No Signal 1 0.5 - - 3 142 2 98 

No Signal 9 145 8 145 6 0 7 
-2.8 to 
-3.5 

V110A 12AU7 
Sync 
Output 

30000 Mu. V. 
Signal 1 65 - - 3 8.0 2 7.4 

No Signal 1 62 - - 3 7.9 2 7.9 
R-F 
Oscillator 

30000 Mu. V. 
Signal 3 95 - - 6 0 2 

-3.8 to 
-5.5 

V110B 12AU7 
Vertical 
Oscillator 
& Discharge 

30000 Mu. V. 
Signal 6 180 - 8 0 7 -63 

Depends on setting 
of Vert, hold control 

No Signal 3 90 - - 6 0 2 
-3.0 to 
-5.1 

No Signal 6 175 - 8 0 7 -61 
Voltages shown 
are synced pi: 

adjustment 

V101 6AU6 
Sound 
I-F Amp. 

30000 Mu. V. 
Signal 5 126 6 136 7 1.2 1 0.2 

VIII 6K6GT 
Vertical 
Output 

30000 Mu. V. 
Signal 3 262 4 280 8 0 5 -29 

No Signal 5 120 6 130 7 1.1 1 0 
No Signal 3 255 4 273 8 0 5 -28 

V102 6AL5 
Ratio 
Detector 

30000 Mu. V. 
Signal 7 -8.0 - - 1 -0.3 - - 

7.5 kc deviation 
at 1000 cycles 

V112 6SN7GT 
Horizontal 
Osc. Control 

30000 Mu. V. 
Signal 2 280 - - 3 -2.5 1 -23.5 

I No Signal 7 -2.9 - - 1 -0.1 - - No Signal 2 273 - - 3 -2.3 1 -21 

Ratio 
Detector 

30000 Mu. V. 
Signal 2 -0.4 - - 5 7.2 - - 6SN7GT 

Horizontal 
Oscillator 

30000 Mu. V. 
Signal 5 200 - - 6 0 4 -75 

No Signal 2 -0 - - 5 3.2 - - No Signal 5 19.3 - - 6 0 4 -74 

V113 6BQ6GT 
Horizontal 
Output 

30000 Mu. V. 
Signal Cap • 4 164 8 11.0 5 -21 

*High Voltage 
Pulse Present 

V103 6AV6 
1st Audio 
Amplifier 

30000 Mu. V. 
Signal 7 98 - - 2 0 1 -0.8 At min. volume 

No Signal Cap • 4 158 8 10.5 S -20 
*High Voltage 
Pulse Present No Signal 7 96 - - 2 0 1 -0.8 At min. volume 

V104 6AS5 
Audio 
Output 

30000 Mu. V. 
Signal 7 250 6 262 1 149 2 & 5 141 At min. volume 

V114 
1B3GT 
/8016 

H. V. 
Rectifier 

30000 Mu. V. 
Signal Cap • - - - 2 & 7 16,000 - 

'High Voltage 
Pulse Present 

No Signal Cap • -- - 2 & 7 15,400 - 
*High Voltage 
Pulse Present No Signal 7 240 6 252 1 142 2 & 5 135 At min. volume 

V105 6CB6 
lit Pix. I-F 
Amplifier 

30000 Mu. V. 
Signal 5 132 6 144 2 0 1 -4.7 *Unreliable 

measuring point 

V115 6AX4GT Damper 
30000 Mu. V. 

Signal 5 280 - - 3 • -.- - 
*High Voltage 
Pulse Present 

No Signal 5 273 - - 3 • - 
*High Voltage 
Pulse Present No Signal 5 112 6 123 2 1.2 1 *0.1 

V106 6CB6 
2nd Pis. I-F 
Amplifier 

30000 Mu. V. 
Signal 5 250 6 278 2 145 1 129 V116 21ZP4A 

or 
21ZP4B 

-, 

Kinescope 
30000 Mu. V. 

Signal Cap 16,000 10 465 11 65 2 0 
At average 
Brightness 

No Signal S 230 6 255 2 136 1 124 
No Signal Cap 15,400 10 450 11 63 2 0 

At average 
Brightness 

V107 6CB6 
3rd Piz. I-F 
Amplifier 

30000 Mu. V. 
Signal 5 130 6 142 2 2.3 1 0 V117 5U4G Rectifier 

30000 Mu. V. 
Signal 4 & 6 - - - 2 & 8 290 - - 

No Signal 5 121 6 136 2 2.2 1 0 No Signal 4 & 6 - - - 2 & 8 280 - - 

©John F. Rider 
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FRONT AND REAR SECTIONS 

FRONT WITH SWITCH SHAFT -.3Z 
OF SWITCH 6101 sNEWED FROM 

IN EXTREME COuNTER•CLOCIOVISC Pe 

c.r ,.. 1.i.,-;,¡..R33t0K7 ' 

cceo„s\, M0, EG ir eL8R. B, , its 1;iER:2c..)9011_ 
- 1 POSITION „ A...I.. HIGH s 

E TITPFFIT' 4 - PS1ONO. MIN HIGHS 5 - 17910.10 . NORMAL . 

• G - PHONO. MIN. LOWS. 

2 - Tv. NORMAL 
3 - TV MIN. LOWS 

M. 

D 

+4 

I 143 

C2 
FINE 

'TUNING 
CCNTR 

Le 

L 16 

IR 

1.20 

121 
300 

144 
 6-4 

A4-3 -2.8 no - 3.5 V. 
=0.68 R2 
SOW. 12K 

C3 4  
SI A 0.13_3 e  
REAR -31 

2\ L1 ét. Ie .2 

L2 "• • 

L3 ol 

CONY 
TRANS.  

W 103 

27K D 1 

51 FRONT AND REAR 
SECTIONS VIEWED 
FROM FRONT AND 

SHOWN IN CHANNEL 
NO 2 posIrtost 
(54 - Go MC) 

0-48940 j 

4.21150v 

RITA 

1000 

1104 
1ST PIK 

I.F TRANS 

C 

f.570 C •ii8  

.11.102 1-4.; 

IS ret' 

415101 
REAR 

103 

6A V6 
'ST AUDIO 
AMPL 

7 

6. 
CI 12 
270 

T1,07 
*TN. PIX. 
IF TRANS 
44.5 MC 

10. 
6A55 
AUDIO 
OUTPUT 

+240V 

1C *113 
- .0027 

25 

• 13..V 

RIII 
820K 

R1I2 e Y - 

I'''EG? C114- 
, K 100 MF 

*  

T103 
Au010 

OUTPUT TO 

RED I 

rts 

114- » t 1 É 
- 2-8" KRS 

L: L,C 
.72;63 COLOR 

P.M 
SPEAKERS 
(SEE TABLE ON 
PUSE 2 FOR 
MODEL NOS . 
• 

RCS 888.88C 

I-5 . OR I- 8-
SPEAKER 

0260v 

• roo CORRECT SPEAKF.R 
PHASING REFER TO COLOR 
DOTS FOR PROPER ComsEcr0Ns. 

6C B6 
1ST PIK. IF 
AmoL 

o 

0146 R 117 
ISO K 1000 

C120 
0.47 

12,15 0145 
120 IC 47K 
AV .•••1 

C1361,02144 

O3 3T .V 1.6 
MEG. 

42800. 

NOTE: Chassis designations with an -X- as the final letter ( such as c ,,. 
KCS88CX) use plate assembly Z102, instead of printed circuit PC102, for .0022 

picture IF section and are connected as shown below. 

V 105 7,05 
6C B6 200 PM. 
1ST. PIX.1.F IF TRANS 
AMPL, 430 MC. 

VIOG 7106 

6C B 6 3" P'"• 
2.0 IF TRA.s41.001... • 

41.001... . . 45.5 MC 

v107 rio? 

6C B6 4 «ro %PR.' 
3120 PM. I , .F CR101 
AmPL 44.5 MC 2XE, DOI 

C139 
.047 

R ISO 
33K 

R116 1 
ISIS, 

1I"6 C119 
33 ' 1470 

1-105 V106 T 10S 

C 
•3.0 •AC 1,.....Ezes , t., 4,..:s. .s.„•1:41, 2mo. PM 
1-F TRANS 

V 

123, 

3 4 C121 

•1.2, 
e t9 

68 

470 

C 113, 
.001 

12121 
680 ee,12(3 CI22 

470 

124 v 

C173 

001 
3 

0124 
Is 

200V 

42554 

O C124_<0126 
010 T?680 

C182 
.001 

C125 
.001 

L119 

6C B6 
3RD. PIX I.F 
Amp, 

2.2v 

e%2o7 

V we A 

Llo3 6X8 
CR '01 36 MU- 14 Isr. vloeO 
7.00 CRT oRNwNT 

• I IV CI, 

Clos 
1 

13E, 

C126 
.001 

C133 
470 

CS D 

rael C179 
0.39 

0280y .280 v 

E 6--41-
--

4/0 

0128 
470 

oG 

C128 

10 
8129 
3900 

1104 
25044.1.0 
GRN 

. 2 V 

AmpL. 

9 

1105 
C.30 250 eau.N 

6'7 ORR. ORR C131 
0.1 

38v 
0132 0133 
12K 2711 

0135 
10 

R130 

120 

C129 - 
.0039 

+32, 

R 136 
4700 

LIOS 
250 
MU. 

• 

C132 
80 MF. I 

0105 5 

124U7 
4•0 c 

»en- R147 
.0.5V 47K 

RISO 
I > 

8215 e 

+280V 

2 

• 

CIROI1 RIAO 
lOO "K 
a 

1R131 
18K 

C141 
0.1 

0152 
R149 2.2616G 
SOO K 
A-G.0 
colo12 

CIAO 
12,51 330 
ISO IS 

4v 

V 108 

6 X 8 
1ST SYNC 

+4‘V 

R153 042 

39K .033 

0157 
331E 

v1104 

124U7 
SvNc 

OuTouT 
0162 CI45 
22K .0033 

ymo 

I2AU7 
VERT swag 
etc g DIseit 

R 167 C 152 C155 12172 
22K .015 .022 22K 

OIGO c'44 C146 
.7.9V 0 K 220 10082 

3 

12156 RISS 
t.2 39015 v. 
MEG. 

C184 
470 I IR2105g. Y 

0161 
3900 

C170 

0. I 
C143 

T 82 

R163 
18K 

- 61 

CIAO 

.0039 

R164 
1.5 MEO. 

VERTICAL 
1.10L D 
comrs2 

6 '75 v 

3 
C147 
0.1 

•280V 

RIES 
470 IS 
vv. 

0165 
3.5 MEG 

2 HEIGHT 
CONTR 

I I 

10022 3131K 

R134 

IS K 

6K6-6T 
VERT SWEEP 
OUTPUT 

C159 

Iz 1109 
troop 

,094 

124U7 
woe° 
OUTPUT 

0137 
4700 

L100 
180 MU 
We, 

2oov 

68v 

41084 e - 10 FL 
PICTURE 

CONTRAST 
CONTROL 

• 
C13413 
30 le MI 

T1013 
VERT. SWEEP 
OuriouT TO 

- 

C153 

-28V 

CIS, R1613 
.056 18 K 

12173 
470K 

C154 y 
cm, .068 Rt69 0174 

I  01 

8200 

R171 390K 2.5 MEG 
VERT LINE. 
CoNrR 

1255V 
C156 ' 001  

4 

GRN 

0140 

820 

R142 
39K 

'07 
500 
803,4 

GRNWRT 

11 HI I 
7500 

• 280V 

0177 

220K 

0178 
200 K 

ISRIGsPNESS 2 

CONTROL 
3 

C 135 
0.1 

 II 

01431 

470 K 

O 

Rile 
'50 K 

C157 
.022 

RED 

11 2 • 

R120 
1-104 5611 

Rile 
4 

E2 
g= 680 

5121 me-m 
1118 

_C181 
1.001 

.23 C179 
150 K.' 0.39 

*2 80 V. 

C 137 005 

+280V. +142 V 

All chassis listed above are identical except as 
noted on schematic diagram. The physical location 

of controls S102/R108A&B and S101 are inter-
REPLACEMENT PARTS changed on vertically mounted chassis KCS88V. 

SYMBOL STOCK 
NO. NO. 

L49 
L50, L51 
L52 
L53 to 
L57 Incl. 
L58 
RI 

R2 

R3 

7785 
79067 
77206 

504410 

523312 

523315 

R4 
R5 502233 

DESCRIPTION 

onnector- gri switc return connec or 
Coil-Heater choke coil 
Coil-Filament choke coil 

Part of antenna matching transformer T2 

(Part of S4) 
Resistor-Fixed, composition, 100,000 ohms, 

2.:205, w. 
Resistor-Fixed, composition, 12,000 ohms, 

-±l0%, 2 w. 
Resistor-Fixed, composition, 15,000 ohms, 
±-105., 2 w. 

(Part of Ti) 
Resistor-Fixed, composition, 3300 ohms, 

w. ( Part of S2) 

•250v-4-.. 

-2, 

ONE 

6SN7-6T 
HON. SWEEP 
°.0 • corirve. 

E 5 193V 

0181 
330K 

C162 

68 7-

0182 
820K 

R180 
18014) 

CI ,3 

6211 

2 

*4 

C 166 

L eg  Y 

R ISO 
ISO K 

.8#3,  
RISS 
10016 

1120 
001212 
FREQ. 

1_121 
00011 

1 554104.1 
TA• 

RI89 
47 I< 

> 
C167 
330 

RI90 
6.8 

0192 

820K 

v1,3 
6E46-61 
NOR SWEEP 
OUTPUT 

5611 

 3 

R197 
270K 

C169 0194 
4 , 0 47 2 v 156 v 

S C17 
C171 0.1 

10-160 
14012. DRIVE > RI96 

CONTR. 1214 

C168 
.01 

• 280 

R193 
I MEG 

e e 4MM•liMe 

0181 
39 K 

C172 

.0012 

F101 

0.3 VAR 

C174 lit9S 
0.27 I 100 

Cl7S 
.047 

T110 
4-v 
TRANS. 

VI14. 

1133-6T 
RECT 

273V L_1 

3 

680 K 
R175 
82015 

+ 16.000 V 

- C176 
270 

LK, 
voOrm 
CoNTR 

vils 
6AX4-6T 
DAMPER 

L112 

LS 10.1.11 

C177 c137 13102,4 
no 330 PIN VIEW 

DEFLECTION YOKE 
--I fi i- -  - - -  - -  -  - -, RED  

I 5'.' Clou c le0 VERT COILS I 

It I. 115 L 114 GRR .::ri.71 
3 - 12203 

'000 

1g' 
L _ _  

0201 R202 1 
560 

-  -  UK RED 

V Ili 

21ZP4A 
OR 

212 P4B 
K1NE SCO PE 

r•HDA. LAMP 

Y 

V 117 

5U4-6 
RECT TI I 

• 
Reo 

RED 
TEL 

1 

• 
GRN 

GR. TEL 
3102 Sv 

34 
ROUE 
VIE 

• 

The schematic is shown in the latest 

condition at the time of printing. 
All resistance value in ohms. IC 1000. 

All capacitance values less than 1 in 

MF and above 1 in MMF unless otherwise 

noted. 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

R6, R7 

R8 

R9. RIO 

R11 

R12 

R13 

R14 

R15 

502410 

502210 

503510 

503112 

504268 

503182 

Resistor-Fixed, composition, 100,000 ohms, 
w. ( Part of S2) 

Resistor-Fixed, composition, 1000 ohms, 
-±285, w. ( Part of S3) 

Resistor-Fixed, composition, 1.0 megohm, 
C.:10%, Vs w. 

Resistor - Fixed, composition, 120 ohms, 
-2:10%, w. 

Resistor-Fixed, composition, 6800 ohms, 
w. 

Same as RI 

Resistor - Fixed, composition, 820 ohms, 
Vs w. 

Same as R11 

Direction of arrows at controls indicates 
clockwise rotation. 

SYMBOL STOCK 
NO. NO. DESCRIPTION 

TI 
T2 

CI to 
C4 Incl. 
C5 
C6 

C7 
CO, C9 

CIO 

CI 1 

78399 
78396 

77084 
75199 

76532 
77252 

75199 

77151 

Transformer-Converter transformer 
Transformer-Antenna matching transformer 
complete ( C24, C25, C26, C27, ) 1, L53, 
L54, L55, 1.56, L57) 

Part of antenna matching transformer 

Capacitor-Ceramic, feed-thru, 1000 mmf. 
Capacitor-Fixed, ceramic, 270 mml., 

500 V. 
Trimmer-Adjustable, 1-4 mmf. 
Capacitor - Fixed, ceramic, 1000 mmf., 

500 V. 
Capacitor - Fixed, ceramic, 270 mmf., 

500 v. DC. Part of S4 
Trimmer-Adjustable 0.8-3.0 mmf. 

L113 

CL 1540.1 
R204 

Y 6 3V a 100K 

4. 86 • 16._ - v 

LOCK 

5102 

+280v 
SUPPLY 

• di II5V 60 , 
C1324 C13 4 4 SuPPLY 
80 IIAIr 10014F 

EE 139 028 _ 0 

All voltages measured with "Volt-

Ohmyst - and with no signal input. Volt-
ages should hold within ± 20% with 117 

v. a-c supply. 

Figuee 26-Circuit 
Schematic Diagram 
KCS88B, KCS88C, 
KCS88D, KCS88E 

or KCS881. 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

C12 

C13 

CI5 
C16 
C17 to 
C19 Incl. 
C20 

C21 
C22 

C23 

78276 

71599 

78397 

78503 

77913 

71504 

Capacitor-Fixed, ceramic, 150 mmf., 
500 v. DC. Part of S3 

Capacitor-Fixed, ceramic, 270 mmf., 
500 v. DC. Part of S2 

Same as C5 
Trimmer-Mica, 80-150 mmf. 

Same as C5 

Capacitor-Fixed, ceramic, 82 mmf., 
500 v. 

Same as C11 
Capacitor-Adjustable, steatite, 0.8-3.0 mmf. 

Part of Si 
Capacitor-Fixed, headed-lead, 0.68 mmf., 

500 v. DC. Part of S2  

©John F. Rider CHASSIS KCS88B, C, D, E, V 



CHASSIS KCS88J, K, L, M, VA 

ANT. MATCHING UNIT 
r- - , L5 L4 _ 

F•M 1-F I F 
I TRAP TRAP TRAP 

I re C2 

TUNER 
UNIT , 

KRK- 30 
r-

161 

J2 

P302 I"•Ur 

a 

10• 

L62 

_ L20 
rs rer, 

REAR 

S., 

.2 

, • 3 

I • 4 

•5 

33 

SIC 5,-E - 
REAR FRONT 13 

•2 Q.. • • 

• 3 II • 

•A 10• 

• 5 9. 
• 

C6 51.0 
270 rotor,' 

C IS 
270 

L25 

124 

1.2 

122 

019 SI -8 
1000 REAR 

<R11 , 
>100K g? 

TP1.9 o. 

C23 
0.68 -

mAIF 

S. 

407501.4  I.'1L54 

UHF SECTION -7-

'tO"r 680 

f C 306 ./-7 - 0 

0l.lIEO IN 
C303 c303 Some UNITS I CR 301 

O K30 0* 
1303.3 L30112 1311 IN 82 
• C3,13 0307 ec3, , 1309 MIXER 

2 14-j_ 6vA30F1 4   

SI-C S I- C 
REAR FRONT 

CI 

C31 
2 2.2 

L28 

L29 

Llo 

L 31 

  C2e 

REAR 
VIEW 

PI- Ad 
PIN 
VIEW 

KRK-29C , 
VHF SECTION 

C38 
3.3 

-)  7"12 L 3G  Filg050 CONY. T R. 

4T? C20 

82 T 1e 0,c6. 14 * 
fC  

2 

142 , > .1•351 
1(i7 -)L 33 L.6.3 Di 4-

• 3 - 090V 

; •4 

L39 • • 021 

SR -44, 0.8-3 

ro. 1.31 
L49 022 -.I R2I 8 C26 
= 0.8 -3 e- 120 a ., 

ROAR:;-----9-115.114--.----,..n -7- I-- I 
is , rusz,i. -- , FRO 

I 

• • •7",' ‘ 1 SO I 
C 24 r e 012 

1.58 1.51 10 I ! I0014 I 

1 •5 1.57‘ 1152 

1 J 6 CHANNEL SELECTOR sw,r4N SI ' 
¡ I" IRON , ANO REAR SECTIoNS v.ERED ' 

FRO.-, FRONT AND 51.0w. IN 
CHANNEL HO 2 POSITION 

25 
0 8-3 

1302 
6800 

C309 

7 

12303 

6800 

C311 R301 
2200 

2 

STOCK 
NO. 

O 

C305 

C3011 

F 
OIL 

10 

T 

SI 

IN it vAIEN USING CONUSINATION UHF. VHF ANY 

CONNECT TRANS/A.14Ni To VHF TERMINALS 

FOR SEPARATE UHF AND VHF ANTENNAS 
OISCONNECT w 105 . AND CONNECT TRANSM 
LINES TO RE sPecrIvE TERANNAL. 

052 
22K 

{470K 

5 55 --"r17 91 

UHF VHF 

ANTE.*A 
** 

11)  U- TERM BID 

w105= C:)w.04 

8 

VHF UHF 

IL  

SYMBOL 
NO. DESCRIPTION 

C24 

C25 
C26 

C27 

C28 

C29 

C31 

C33 
C34, C35 
C36 

C38 

C39 

78247 

77865 

79192 

73960 

77293 

77616 

75437 

71503 

Capacitor-Fixed, ceramic, III mml., _1 
mml., 500 v. 

Same as C11. 
Capacitor--Fixed, ceramic, 10 mml., 7L-1.0 
mml., 500 v. 

Trimmer - Ceramic, variable - fine tuning 
type 

Capacitor - Fixed, ceramic, 10,000 mml., 
500 v. 

Capacitor - Fixed, ceramic, 470 mml., 
+100%, -0%, 500 v. Part of 53 

Capacitor-Fixed, headed-lead type, 2.2 
mml., -2:20%, 500 V. DC 

Capacitor-Adjustable mica, 4-40 mml. 

Same as C29 
Capacitor - Fixed, ceramic, 100 mml., 

-±-20%, 500 v. DC. Part of S2 

Capacitor-Fixed, headed-lead type, 3.3 
mml., ±-20%, 500 v. DC. Part of S5 

Same as C31. Part of S3 

.280V. 

/E- F 

A- 6 • C 

0103 

R115 
1201( 

CIOO_ 1144 

I°23 16 -. 

.280v. 

124 

123 
•001 

R 145 
47K 

C139 
- .047 

C 13e..r.‹Rt5o 
.00221! 391E 

Figure 27-Circuit 
Schematic Diagram 
KCS813.1, KCS138K, 
KCS88L, KCSRAM 

or KCS8811A 

Tto4 
151 PIA 
I F TR ANN 

PC  101  

,,o, F;j11. 
-•-• TAKE OFF 
3 IA TRANS 

t. c  

11G I 
15K 

15  8 D 

1146 RII1 
ISO K 1000 

C120 
0.47 

68 

R180 
180K 

1118 CII9 
') 1470 - 

01098 

MAU 7 
C 

AmpL 

CO .5V. 

R181 
330K 

1182 0184 

820K 8214 

VIOS 

6CB6 
15T PIN IF 
 AmPl• 

V ,ca 
6AU6 
SOUND 
,-F AmPL 

T lo5 
ONO PIC. 
1.1 TRANS 
43.0 MC 

3 4 C 121 R 

1.27 470 S680 

el:8119 

.2130V 

1147 
47K 

82 /4 2 

R148 
3310 

1149 
5001‹ 
A 6 C 
CORTO 

<1151 
>18K 

_C141 
0.1 

1152 

C 140 
12151 330 
180K 

vI12 

1102 
RATio DE r. 
704A45. 
A.S 

V102 

6AL5 
RATIO 
DETECTOR 

.3.2 
-  - n -I Ov i% s /  

0 I 2 ...,_3_ lox 
C105 • C ae 

; - 180 .F--- --S,_ 10.47 

I 1 sjii - 2.9V  

0 _ __j - 0.1V 7 0106 
1.1000 

R733 IC 107 
39 K 1.0033 

*IN MODELS 21350M , 502u ANO 5115U( KCS 88141 
GRITTED- SlOI, J0l, WIOl. 0102,C117 AND CHANNEL IND. LAMP 
CYANG[0.- clo9 To .004/, rill To . 00l 
CoNNEETEO-Cio9 ro JUHC1,0•4 oF 1104,1154 AND C107 

C.12 BETWEEN V 103.7 AM> G1.10 
RIS4 , C 1 u3 400 5116.1 TO GOD. 
V116.10 TO JUNCTION OF 047.0197 4017 R 105 2 

IN MODELS 213523U(KCS 88VA) AND SIS 537u ( KCS 881-) 
CHANGED- Cal To . 0018 C 109 To .0027 AND C110 To . 015 

RIOS 

12106 
10K 

0132+ 012 

`1D 5 0179 
0.39 

• 2800 

6SN7-61 
MOR. SWEEP 
OSC CONTR. 

DESCRIPTION 

R186 
100K 

6 X 8 
1ST SYNC 

4-46V 

3 

CIG7 FIR 
330 - 11-4 

C168 
.01 

• 2s0 ,6'-

SYMBOL 
NO. 

STOCK 
NO. 

LI to 
L5 Incl. 
L6 
L7 
L8 
L9 

LIO to 
L13 bd. 
L14 

LIS to 
L19 Incl. 
L20 

L21 to 
L26 bd. 
L27 
L28 to 
L31 Incl. 

78466 
76562 
77859 
79542 

73458 

77921 

78584 

Part of antenna matching transformer 

Coil- RF choke 
Coil- RF amplifier coupling coil 
Coil- RF grid switch return connector coil 
Coil--I.F, input coil complete with adjust-
able core 

Part of S3 and 55 

Coil-Channel No. 6 RF grid coil. Part of 
S3 and S5 

Part of S3 and 55 

Coil-Channel No. 13 RF plate coil. Part 
of 53 and S5 

Part of S3 and S5 

Coil- RF plate I.F. coil. Part of S3 

Part of S3 and S5 

D 

RISS 
1.Z 
MEG 

v.0A 1. 10A 

6C86 
2No• 45.5 MC. 45.1P4.. 

1364, 

0124 
18 

-001..10 

1,120 e 1192 
801211 5 eto is 
FREQ 

4.12 
0001 

I SNE •AvE C 169 0194 
-.- 470 47 ..., 

000 bzr, e--if- • .38.• ' / 

C171 
R19,3 410-160 
I me. t't wok. DRIVE 

CONTR -I.-

E o--11-
C185 
470 

02809 

0161 
3900 

e 'le.; 

 If  
072 
.0012 

SYMBOL 
NO. 

6C 86 
MNPL 

PC 102 --- 

C C146 

E TP101 

TEST 
• POINT 

iR 5101 
FRoral 

9 

7107 
47H. 
1.F TRANS 
44.5 MC 

0128 
470 

C4'7'03 

RIGS .175 V 

220144 ' 0082 - 6ty 

.C. 1°4389 7 

CI43 

 T ez 

VII3 

6E46-6T 

F101 
0.3 AMP 

elm  

L32 73460 

L33 
L35 
L36 
L37 to 
L42 Ind. 

L43 
L44 to 
L47 Incl. 
L48 

L49 

L50 to 
L60 Incl. 
L61 
RI 

HOE SWEEP 
OUTPUT 

77206 
76763 
77919 

78583 

73874 

77915 

78401 
502268 

RIGA 
1.5 MEG 

VERTICAL 
HOLD 
CONTR 

158V. 

• c 173 

C147 
0.1 

ri 
•280V 

R I913 
56E 

DESCRIPTION 

FRONT AND REAR SECTIONS 
OF !mu.. 5101 VIEWED FROM 

FRONT WITH SWITCH *HAFT 
IN EXTREME CouNTER-CLocKENSE 
POSITION NO, I 

POS 1 - TV Ma HIGHS 
2 - Tv NORMAL 
3 - TV MIN LOWS 
4 - PMONO MIN HIGHS 
- PHONO NORMAL 

G - /1940140 MIN LOWS 

31 510? 
REAR 

• YEL 

al 1 
21 

8 A S ISLK,.,1 

L103 
CR101 36 No H 
250 Der oRs véNT 

C128 

1'0 
R129 
3900 

1104 
250 Wm 
8114 

142 V 

1166 
470K 
-AAP  

R165 
3,5 OTEO 
HEIGHT 

C0.8 , 2 

R197 
270K 

6Avie.3 v6 
lOT AUDIOAMPL 

16 820K 

c 
121088 't rî .on' i_ 8v, 

.• C:77 e MEG,  
10 

3 d r Co/ 

7 96.V. R., 

IR.I1E2 •IY 

VOL. 

• * R1013 

I I • 34E& 0 

C.019 - I, ilwi067 - 1211:17 . • Y . 0027 

Ri54 , 11,e4 33K ii.--.. 

CI121 
* IE 

C110 

- .01 3R31.10›, 47K 270 T 
e * 

V 104 

6AS5 
AUDIO 
OUTPUT 

.1101 
PION. 
INPUT 

IC *113 
.0027 

7103 

AUDIO 
OUTPUT IR 

240v BUJ 

.0082 

P.m 
SPEAKERS 
(SEE TABLE ON 
PAGE 2 FOR 
MODEL NOS ) 
• 

RCS 88J . 88 K 

SPEAKER 

TU 

IVII I '13 .,,,*42 ;8.Y^ 
2 a- 500.05. 

1 

.280 v 

1 L 
1 I. 1<Cs m 

4-0\ I-tt- tg<,5, 
COLOR 
COT 

• FOR CORRECT SPEAKER 
PHASING REFER To COLOR 
007s FOR PROPER CoNNECT1ONS. 

uos 6X8 c,30 zso 
151 viOr0 47 044 oRN 

MAP,. 

• 

C 1328-
80 MF I 

v 89 A 

MAU7 
CI31 VIDEO 

OUTPUT 

0159 
6 

0157 
470E 

01084 
7 lo 

c<f*. "Re 
CONTROL 

L108 
180 MUM 
WFIT 

1142 
390 

1.07 
500 

08+1 nue mIT 

1141 
7500 

.260 

mo 
820 

• 280V 

R177 
220K 

6K6-6T R175 i 
vu, 

ZOO K 

C135 
0.1 

7\ 

1167 C152 C155 8172 ',RR' 5wEeo cloT,o7 TO 811K,NTNESS 2 

22K .015 .022 22K ""Ur .- - -I CONTROL 3 

3 . 2'".1Cle  lir;...,ALEN  C157 .022 1.0022re C:53 
.022 _ a  7 3 1..0 I il :Re0  

if - . 273 V L.. _ J 
Ci51 0168 
056 18 K 

C.49 

1 .01 

Coil-Channel No. 6 RF plate coil. Part of 
S3 and S5 

Coil-Filament choke coil 
Coil-Heater choke coil 
Coil-Channel No. 13 mixer coil. 

Part of SI and S2 

Coil-Mixer I.F. coil. Part of SI and S2 

Part of SI and S2 

Coil-Channel No. 6 mixer coil. Part of 
SI and S2 

Coil-Channel No. 13 oscillator coil. Part 
of SI and S2 

Part of SI and S2 

Coil-Channel No. 6 antenna coil 
Resistor-Fixed, composition, 6800 ohms, 
±-20%, ½ w. 

CI54 
.068 

8200 

470K 
12173 7 

7 t 

R169 R174 

39015 2.5 MEG 
VERT LINE 
COSTO 

2 

v114 

183 -GT 
Ws, ROOT 

0117 C137 
120 330 

tt. 

8175 
820K 

0176 
CROIE - 

.15.400 V 

0102 51 

rLec non roKe Pm VIEW 
a RFC 

Cleo VERT COILS I 
9. 1.115 1114 6 rà 
RZ03 
1000 

R201 R202 1 
560 560 I 

FE . 139 029 . 0 

21Z PAA 
04 

2IZP4B 
KINESCOPE 

c 11.8 

1' 1 

* CHANNEL 
1140 LACIO 

V III 

5U4-G 
RECT. Tlii 

RED 8,0) 

Rep 
reL 

GRN 

bel 

+260V 
SUPPLY 

L IL 
324 C1344 1800F II.) mr. 

Bol RED 

0204 
100K 

r155. Go ,s 
SUPPLT 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

R2 502112 Resistor - Fixed. composition, 120 ohms, 
7....10%, Vs w. 

R3 502410 Resistor-Fixed, composition, 100,000 ohms, 
7..20%, vi w. Part of S2 

R4. R5 502510 hesistor-Fixed, composition, 1 meg , 
Vi w. 

R6 502210 Resistor-Fixed, composition, 1000 ohms, 
±20%, Vi w. Part of S3 

R7 522315 Resistor-Fixed, composition, 15,000 ohms, 
8:10%, 2 w. 

R8 Part of T2 

R9 502233 Resistor-Fixed, composition, 3300 ohms, 
t-.10% Vi w. Part of S2 

RIO, All Same as R3. Part of S2 

RI2 Same as R3 

R13 522312 Resistor-Fixed, composition, 12,000 ohms, 
-1710%, 2 w. 

R14 502182 Resistor - Fixed, composition, 820 ohms, 
8:10%, th w. 
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SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

, STOCK 
, NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

RI66 503447 Resistor-Fixed, composition, 470,000 ohms, 

R19 502033 Resistor - Fixed, composition, 33 ohms, 
1-10%, 1/4 w. Part of S2 

C133 
CI34A, B 79146 

Part of Z102 or PC102 
Capacitor-Fixed, electrolytic, 

L111 
L112 

79144 
76640 

Coil-Width coil 
Reactor- RF., insulated choke, 1.5 MH R167 503322 

-1-10%, Ms w. 
Resistor-Fixed, composition, 22,000 ohms, 

R20 Same as 56 100 mid., - 10%, + 50%, 400 Y. DC 
30 told., -10%, +250%, 50 v. DC 

L113 
1.114 

77676 Choke-Filter choke 
R168 3219 

110%, 1/4 w. 

Resistor-Fixed, composition, 18,003 ohms, 
521 
SI 79068 

Same as R2 
Stator-Oscillator coil and stator complete 
with rotor, coils and trimmer ( C22, 1.36 

C135 73557 Capacitor-Fixed, paper, 0.1 ml., ±20%. 
600 volts 

to 7 
1.117 Incl. ( 
1.118, 1.119 

Part of Yoke 

Part of PC102 or Z102 5169 503439 

-1-5%, 1/4 w 
Resistor-Fixed, composition, 390,000 ohms, 

S2 78272 
to L60) 

Stator-Mixer stator complete with rotor 
(CI3, C23, C36, L36 to L60, R9, RIO, 511, 

C136 

CI37 

76994 

76476 

Capacitor-Fixed, paper, 0.33 mi., 1-20%, 
200 volts 

Capacitor-Fixed, mica, 330 mm(., -1-10%. 

1.120 

L120 

79534 

79160 

Coil-Horizontal frequency coil (Square 
nut on adjustable core) 

Coil-Horizontal frequency coil (Hexagon 

5170 502333 

-1-10%, Vs w, 

Resistor-Fixed, composition, 33,000 ohms, 
-+-5% , Vi w. 

519) 1000 volts nut on core) 5171 503282 Resistor-Fixed, composition, 8200 ohms, 

S3 78274 Stator- RF plate stator complete with rotor, 
coils, resistors and capacitors ( C12, C31, 
C39, 1.10 to 1.32, 56) 

CI38 

C139 

73595 

73592 

Capacitor-Fixed, paper, 0.0022 mi., -1-10%, 
600 volts 

Capacitor-Fixed, paper, 0.047 mi., 1:10%. 

1.121 
PC101 

79161 
79142 

Coil-Horizontal sine wave coil 
Circuit-Printed I.F. sound circuit assembly 5172 502322 

-1-10%, Vi w. 
Resistor-Fixed, composition, 22,000 ohms, 

-1-5%, 1/4 w. 

S4 78277 Stator-Input selector switching stator com- 
piste with rotor and capacitor ( CIO) C140 39640 

600 volts 
Capacitor-Fixed, mica, 330 mml.. 1-10%, 

PC102 
R101 to 7 

79479 
Circuit-Printed I.F. picture circuit assembly 

Part PC101 

5173 

5174 78807 

Same as 5166 

Control-Vertical linearity control 
S5 78398 Stator- RF grid stator complete with rotor, 

coils and capacitors ( C38, LIO to L32) C141 73551 
500 volts 

Capacitor-Fixed, paper, 0.1 mi., -1-20%, 

R106 Incl. f 
R107 503333 

of 

Resistor-Fixed, composition, 33.000 ohms, 5175 Same as RIII 
680,000 

T1 78396 Transformer-Antenna matching transformer 
complete C142 73552 

400 volts 
Capacitor-Fixed, paper, 0.033 mi., -1-20%, RIO8A, B 78208 

-1-10%. Vs W. 
Control-"On-Off" volume and picture con- 

5176 30562 Resistor-Fixed, composition, ohms, 
1-5%, Ms W. 

220,000 
T2 
C301 to 1 
C303 Incl, 1. 

78399 

79553 

Transformer-Converter transformer ( R8) 

Capacitor-Variable tuning capacitor 
C143 76474 

400 volts 
Capacitor-Fixed, mica, 82 mint., -1-5%, 

1000 volts 
5109 504610 

trol 

Resistor - Fixed, composition, 10 meg. , 
:t20%. VS w. 

RI77 

R178 

503422 

79139 

Resistor-Fixed, composition, ohms, 
-1-10%. 1/4 w. 

Control-Brightness control 

C304, C305 79554 Stator-OscIllelor stator assembly C144 58271 Capacitor-Fixed, mica, 220 mml,. -1-10%. RI10 504433 Resistor-Fixed, composition, 330,000 ohms, 
1/4 

R179 504415 Resistor-Fixed, composition, 150,000 ohms, 
-1-20%, 1/4 w. 

C306 79555 Capacitor-Oscillator trimmer capacitor 500 volts 
502482 

1-20%, w. 
Resistor 820,000 5180 503418 Resistor-Fixed, composition, 180,000 ohms, 

C307 79556 Capacitor - Adjustable, ceramic, 0.8-3.5 
mml. 

C145 79315 Capacitor-Fixed, paper, 0.0033 ml., 1-10%, 
400 volts 

5111 -Fixed, composition, ohms, 
-.1.-5%, Vs w. -110%, Vi W. 

Resistor 330,000 
C308 79558 Capacitor-Trimmer, 10-50 mml. CI46 79019 Capacitor - Fixed, paper, 0.0082 mf., 

1-10%, 400 volts 

R112 502510 Resistor-Fixed, composition, I megohm, 
1-5%, Vs w. 

R181 503433 -Fixed, composition, ohms, 
-1-10%, Vi w. 

C309 to 1 
C3Il Incl. 1 
C312, C313 

79559 

79560 

Capacitor-Feed thru, 1000 mml. 

Capacitor- Fixed, ceramic, I mml., 1-0.1 
mml., 500 v. DC, non-insulated 

C147 

C148 78221 

Same as C141 

Capacitor-Fixed, paper, 0.0039 mf., -1-5%, 
600 volts 

R113 

5114 

524147 

504210 

Resistor - Fixed, composition, 470 ohms, 
1-20%, 2 watts 

Resistor-Fixed, composition, 1000 ohms, 
1:20%, Vs w. 

R182 

R183 

503482 

502415 

Resistor-Fixed, composition, 820,000 ohms, 
1.-10%, 1/4 w 

Resistor-Fixed, composition, 150,000 ohms, 
±5%, VI w. 

CR301 77489 Rectifier-UHF diode crystal germanium 
rectifier 

C149 73594 Capacitor-Fixed, paper, 0.01 mi., 1-10%, 
600 volts 5115 30180 Resistor-Fixed, composition, 120,000 ohms, 

1-5%, 1/4 W. 
5184 502382 Resistor-Fixed, composition, 82,000 ohms, 

-1-5%. Vi w. 
L30I, 1.302 Coil- RF tank plate C150 Same as CI38 F1116 503315 Resistor-Fixed, composition, 15,000 ohms, R185 503239 Resistor-Fixed, composition, 3900 ohms, 

L303 79557 Tank Assembly-complete with capacitor 
(Cl) 

C151 79317 Capacitor-Fixed, paper, 0.056 mi. 1-10%, 
600 volts 

R117 
1-10%, f/s w. 

Same as 5114 R186 512410 
1:10%, 1/4 w. 

Resistor-Fixed, composition, 100,000 ohms, 

1.304 
L305 to 1 

79564 Board-Antenna terminal board assembly CI52 73797 Capacitor-Fixed, paper, 0.015 mt. -1-10%, 
400 volts 5118 502333 Resistor-Fixed, composition, 33,000 ohms, 

-1-5%, Vs w. 5189 503347 

1:5%, 1 w. 

Resistor-Fixed, composition, 47,000 ohms. 
L307 Incl. S 79565 Choke- RF choke C153 73798 Capacitor-Fixed, paper, 0.022 mf. 1:20%, RI19 to 7 ± 10%, Vs w. 

1.308, 1.309 Coil-Mixer coupling coil for oscillator and 
600 volts R122 Incl. ( Part of Z102 or PC102 5190 503568 Resistor-Fixed, composition, 6.8 megohm, 

output section CI54 79016 Capacitor-Fixed, paper, 0.068 mf. 1:10%. RI23 502415 Resistor-Fixed, composition, 150,000 ohms, 1-10%. Ms w. 

L310 79567 Coil-I.F, output coil 0.15 microhenries 
200 volts -1-5%, i/3 W. R191 513339 Resistor-Fixed, composition, 39,000 ohms, 

1.311 
R301 

79566 
502222 

Coil-Oscillator loop coil 

Resistor-Fixed, composition, 2200 ohms, 
1--10%, Vs w. 

C155 

C156 

73798 

78980 

Capacitor-Fixed, paper, 0.022 mf., 1-10%, 
600 volts 

Caacitor-Fixedaer, 0.001 ml., p, pp ., 1- 
1600 volts 

5124 to 1 
l ( RI28 Inc. 

5129 502239 

Part of Z102 or PC102 

Resistor-Fixed, comp- .sition, 3900 ohms, 
d--5%, 1/4 se 

R192 503482 
-1-10%,  

Resistor-Fixed. composition, 820,000 ohms. 
1-10%, Ifs w. 

1 
R302 512268 Resistor-Fixed, composition, 6800 ohms, 

1-.10%, 1 w. 
C157 

' 

Same as C153 5130 503112 

. 

Resistor-Fixed, composition, 120 ohms, 
i/, 

R193 503510 Resistor - Fixed, composition, meg., 
-±10%, 1/4 w. 

5303 502268 Resistor-Fixed, composition, 6800 ohms, 
1:10%, Va w. 

C158 
C159 77364 

Same as C141 
Capacitor-Fixed, ceramic, 6 mint., -1-1.0 5131 503318 

1:10%, w. 
Resistor-Fixed, composition, 18,000 ohms. 

5194 504047 Resistor - Fixed, composition, 47 ohms, 
1:20% . 1/4 w. 

C101 76507 Capacitor-Fixed, ceramic, 3 mml., -1-1 
mml., 500 volts DC C160 39396 

mml.. 500 volts 
Capacitor - Fixed, ceramic, 100 mend, 5132 513312 

:I:10%, 1/4 w. 
Resistor-Fixed, composition, 12,000 ohms, 

5195 74015 Resistor-Fixed, wire wound, 100 ohms, 
-1-10%, 2 w. 

C102 to 7 1:10%, 500 volts -±10%, 1 w. 5196 523312 Resistor-Fixed, composition, 12,000 ohms, 
C108 Incl. f. Part of PC101 CI62 76475 Capacitor-Fixed, mica, 68 mmf., -1-5%, 5133 Part of L105 1:10%, 2 w. 

C109 79014 Capacitor-Fixed, paper, .01 mf., -1-20%, 
200 volts DC (For KCS-88B, E, I, M only) CI63 

1000 volts 
Same as CI41 

5134 524315 Resistor- Fixed, composition, 15,000 ohm s, 
1-20%, 2 watts 

5197 503427 Resistor-Fixed, compos ition, 270,000 ohms, 
±-10%, Ms w. 

C109 79017 Capacitor-Fixed, paper, .0047 rel., -1-20%, CI64 73562 Capacitor-Fixed, paper, 0.022 mf., -1-20%, RI35 Part of 1.106 5198 70351 Resistor-Fixed, composition. 56,000 ohms, 
400 v. DC ( For KCS-88C, K only) 400 volts 5136 503247 Resistor-Fixed, composition, 4700 ohms. -1-5%, Vi w. 

C109 73599 Capacitor-Fixed, paper, 0.0027 ml., -1-10%, 
600 volts DC (For KCS-88D, L, V, VA 
only) 

-1-10%, 

C166 
C167 76476 

Same as C120 
Capacitor-Fixed, mica, 330 mml.. ±.5%, 

 1000. volts 
R137 504447 

1-10%, 1/4 w. 
Resistor-Fixed, composition, 470,000 ohms, 
1-20%, V3 W. 

5201 to 1 
R203 Incl. ( 

5204 504410 

Part of Yoke 

Resistor-Fixed, composition, 100,000 ohms, 
C110 

CLIO 

79316 

79530 

Capacitor-Fixed, paper, .01 mf., 
200 v. DC (For KCS-88B, C, E, 1, K, M) 

Capacitor-Fixed, paper, . 015 mf., 1-10%. 
200 v. DC (For ICCS-88D, L, V, VA only) 
85' oper. temp. 

C168 

C169 

73594 

59667 

Capacitor-Fixed, paper, 0.01 mi., 1.:5%, 
600 volts 

Capacitor-Fixed, mica, 470 mml.. ±10%, 
1000 v .DC  

R139 

R140 

503382 

503182 

Resistor-Fixed, composition, 82,000 ohms, 
-1:10%, Ms W. 

Resistor - Fixed, composition, 820 ohms, 
1:10%, Vs w. 

S101 

T101,1102 

78211 
±20%, VI w. 

Switch-T.V.-Phono-tone switch (For all 
chassis except 1CCS-88C and K) 

Part of PC101 

C111 79014 Capacitor-Fixed, paper, .01 mf., -1-20%, 
200 v. DC 

C170 

C171 71807 

Same as C135 

Trimmer-Horizontal drive 10-160 mml. 

R141 46441 Resistor - Fixed, composition, 7500 ohms, 
-1-5%, 1 w. 

1103 79159 Transformer-Audio transformer ( For KCS-
88B, C, ,I, K only) 
Transformer(For KCS-

C112 

C112 

47617 

75643 

Capacitor-Fixed, ceramic, 270 mml., 1-10%, 
500 v. DC (For KCS-88B, D, E, J. L. M, 
V. VA) 

Capacitor-Fixed, paper, .001 mf., 1:10%, 
600 v. DC (For KCS-88C, K only) 

CI72 

C173 

CI74 

76995 

73786 

Capacitor-Fixed, paper, 0.0012 mf., -1-5%, 
600 volts 

Same as C135 

Capacitor-Fixed, paper, 0.27 mi., -1-10%, 

5142 

R143 

5144 

R145 

502516 

514347 

Part of 1.108 

Same as R137 

Resistor - Fixed, composition, 1.6 meg., 
1:5%. Vs w. 

Resistor-Fixed, composition, 47,000 ohms, 

1103 

1104 
T105 to 1 

1107 Incl. j 
1108 

79476 

78203 

79143 

-Audio transformer 
88D, E, L, M, V. VA only) 

Transformer-lst. I.F. grid transformer 

Part of PC102 or Z102 

Transformer-Vertical output transformer 

C113 73599 Capacitor-Fixed, paper, . 0027 inf., -1-10%. 
600 v. DC (For KCS-88B, C. E, I. K, M) CI75 73597 

200 volts 

Capacitor-Fixed, paper, 0.047 mi., -1-10%, R146 

-1-20%, 1 w. 

Same as R123 1110 TIII 
79145 
79162 

Transformer-High voltage transformer 
Transformer-Power transformer 

C113 79531 Capacitor-Fixed, paper, . 0018 mf., -1-10%, 1000 volts R147 503347 Resistor-Fixed, composition, 47,000 ohms, Z102 79156 Circuit-Picture I.F. circuit plate assembly 
600 v. DC (For KCS-88D, L, V. VA only) C176 79022 Capacitor-Fixed, mica, 270 mini., -1-20%, 

±10%, Vs w. 
SPEAKER ASSEMBLIES 

C114 79314 Capacitor-Fixed, electrolytic, 100 mi., 
-10%, + 100%, 250 v. DC C177 79532 

1000 volts 
Capacitor - Fixed, ceramic, 120 

5148 
5149 78808 

Same as R107 
Control- AGC control 971636-IW 

C115 

C116 

78979 

78220 

Capacitor-Fixed, paper, . 0082 mf., -1-10%, 
1000 v. DC 

Capacitor-Variable mica, 5-70 trimmer 
C179 79318 

mini., 
1-10%, 3500 v. DC 

Capacitor-Fixed, paper, 0.39 mf., 1-10%, 
200 volts 

R150 
5151 503418 

Same as R107 
Resistor-Fixed, composition, 180,000 ohms, 
-1-10%, Vs w. 

RLIO1C5 
RMA-274 

(FOR MODELS 215501 6, U. 2IS502 6 U. 

CII7 73599 Capacitor-Fixed, paper, . 0027 mi., 110%, 
600 v. DC (For all chassis except 
KCS-88C, K) 

C180 

C181 to 1 

Part of 'Yoke 5152 

R153 

503522 

503339 

Resistor - Fixed, composition, 2.2 meg. , 
-1-10%, Vs W. 

Resistor 39,000 

21S503 6 U. 2IS504 6 U, 2IS505 6 U. 
21S506 & U. 215517 6 U. 21S519 & U. 

di U. 2IS525 6 U. 
C118 39044 Capacitor-Fixed, ceramic, 15 mml., -1-5%, 

500 v. DC 

C183 Incl. S 

CI84 78622 

Part of Z102 or PC102 

Capacitor-Fixed, ceramic, 470 mmf., 1.:20%, R154 

-Fixed, composition, ohms, 
±10%, V. w. 

Same as 5147 

2IS521 & U. 21S522 
21S526 & U. 21S537 6 U) 

C119 

C120 

C121 to 7 

77293 

73787 

Capacitor - Fixed, ceramic, 470 mml.. 
+100%, -0%, 500 v. DC 

Capacitor-Fixed, paper, 0.47 mf., -1-20%, 
200  200 v DC 

C185 
CR101 

F101 

76675 
78214 

500 volts 

Part of PC102 
Crystal-2nd. detector 
Fuse-.3 amps., 250 volts 

RISS 

RI56 

503512 

503439 

Resistor - Fixed, composition, 1.2 meg., 
-1-10%, 1/4 w, 

Resistor-Fixed, composition, 390,000 ohms. 
--L-10%. Vs w. 

77000 Speaker-5" P.M. speaker complete with cone and voice coil ( 3.2 ohms) 

SPEAKER ASSEMBLIES 

CI27 Inc. S Part of Z102 or PC102 1101 35787 Connector- Phono input connector ( For all 5157 Same as R107 92586-4W 

C128 33098 Capacitor-Fixed, ceramic, 10 mml.. -1:1.0 
mml., 500 volts 1102 68590 

chassis except KC-88C and K) 

Plug-Female plug for deflection yoke 

5158 503212 Resistor - Fixed composition, 1200 ohms, 
1-10%. Vs w. 

(FOR MODELS 215518 6, U. 2IS519 6 U. 
215521 6 U. 2IS522 6 U. 215523 6 U. 

C129 79018 Capacitor-Fixed, paper, 0.0039 mf., -1-10%, 
400 volts 

1.102 
1.103 

78204 
76011 

Trap-1st. 1.F. grid trap 
Coil-Peaking 36 UH 

R160 513310 Resistor-Fixed, composition, 10,000 ohms, 
-1-10%; 1 w. 215537 6 U) 

C130 

CI31 

39042 Capacitor-Fixed, ceramic, 47 mml.. -1-10%, 
500 volts 

79149 Capacitor-Fixed, paper, 0.1 ml., -1-20%. 
600 volts 

1.104 
1.105 
L106 

98482 
77674 
79321 

Coil-Peaking 250 UH 
Coil-Peaking 250 UH ( Includes 5133) 
Coil-Peaking 250 UH 

5161 

5162 

502239 

503322 

Resistor - Fixed, composition, 3900 ohms, 
±5%, f, w. 

Resistor-Fixed, composition, 22,000 ohms, 
-1-10%, Vs w. 

74664 Speaker-8" P.M. speaker complete with 
cone and voice coil ( 3.2 ohms) 

NOTE: If stamping on speaker in instrument 
does not agree with above speaker num-

C132A, B 79147 Capacitor-Fixed, electrolytic, 
80 mfd., -10%, +50%, 400 V. DC 

1.107 
1108 

75252 
71528 

Coil-Peaking 500 UH 
Coil-Peaking 180 UH ( Includes R142) 

5163 
R164 78210 

Same as 5131 
Control-Vertical hold control 

her, order replacement parts by referring 
to Model number of instrument, number 
stamped on speaker and full description 

80 mfd., -10%, + 100%, 200 v. DC L109 79157 Trap-4.5 M.C. trap 5165 78806 Control-Height adjustment control of part required. 
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CHASSIS KCS84F, 84H, 841, 84K, Early 

Models 24-S- 53I, 24-S-53IU Models 24-S-532, 24-S- 532U 
"Bertram" "Martel" 

Mahogany, Blonde Tropical Hardwood Birch 

PICTURE SIZE 327 square inches on a 24CP4A Kinescope 

TELEVISION R-F FREQUENCY RANGE 
Models 24-S-529, 24-S-531 & 24-S-532 

All 12 television channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 

Models 24-S-529U, 24-S-531U & 24-S -532U 
Any of 70 UHF channels 470 mc. to 890 mc. 
Any of 12 VHF channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 

INTERMEDIATE FREQUENCIES 

Picture I-F Carrier Frequency 45.75 mc. 
Sound I-F Carrier Frequency 41.25 mc. 

POWER RATING  245 watts 

AUDIO POWER OUTPUT RATING  

VIDEO RESPONSE   

SWEEP DEFLECTION   

FOCUS   

4 watts max. 

To 3.5 mc. 

Magnetic 

Magnetic 

ANTENNA INPUT IMPEDANCE 
Models 24-S-529, 24-S-531 & 24-S-532 

Choice: 300 ohms balanced or 72 ohms unbalanced 

Models 24- S-529U, 24-S-531U 6. 24-S-532U 

UHF-300 ohms balanced. 
VHF-300 ohms balanced. 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK22D (24-S-529, 24-S-531 & 24-S-532) 

(1) RCA 6B07A  R-F Amplifier 

(2) RCA 6X8 R-F Oscillator and Mixer 
RCA TUBE COMPLEMENT 
Tube Used 
Tuner KRK3OD (or El (24- S-529U, 24-S-531U (S. 24-S -532U) 

(1) RCA 6P.F4 UHF Oscillator 

S VHF R-F Amplifier 
(2) RCA 6BQ7A t. UHF I-F Amplifier 

S VHF R-F Oscillator & Mixer 
t UHF I-F Amplifier 

A K3D or 1N82 crystal is used as the UHF mixer. 

All Models 

(3) RCA 6X8  

Function 

( 1) RCA 6CF6  1st Picture I-F Amplifier 
( 2) RCA 6CF6  2nd Picture I-F Amplifier 
( 3) RCA 6CB6  3rd Picture I-F Amplifier 
( 4) RCA 12AU7. Picture 2nd Det. and Horiz. Sync. Sep. 
1 5) RCA 6X8 Video Amplifier and Vert. Sync. Sep. 
( 6) RCA 12AU7 Video Output á AGC 
( 7) RCA 6AU6 1st Sound I-F Amplifier 
( 8) RCA 6AU6 2nd Sound I-F Amplifier 
( 9) RCA 6AL5  Ratio Detector 
(10) RCA 6AV6 1st Audio Amplifier 
(11) RCA 6AQ5  Audio Output 
(12) RCA 12AU7 Vert. Osc. and Disch. & Sync. Output 
(13) RCA 6AQ5 Vertical Sweep Output 
(14) RCA 6SN7GT Horizontal Sweep Oscillator and Control 

Horizontal Sweep Output 
Damper 

High Voltage Rectifier 
 Kinescope 

Rectifier 
 Rectifier 

(15) RCA 6CD6G  
(16) RCA 6AU4GT   
(17) RCA 1B3-GT 
(18) RCA 24CP4A 
(19) RCA 5U4G   
(20) RCA 5Y3GT 
SCANNING  Interlaced, 525 line 

HORIZONTAL SWEEP FREQUENCY  15,750 cps 

VERTICAL SWEEP FREQUENCY 60 cps 

FRAME FREQUENCY (Picture Repetition Rate) 30 cps 

Figure 6-KRK3OD (or E) 

Models, 
24-S-529, 
24-S-529U 

"Brentwood" 
hlabogany, Oak 

CHASSIS DESIGNATIONS 

CHASSIS TUNER 
KINE-
SCOPE MODELS 

KCS84F KRK22D 24CP4A 24-S-529 
24-S-532 
(Horizontal 
Mounting) 

KCS84H KRK3OD 24CP4A 24-S-529U 
24- S-532U 
(Horizontal 
Mounting) 

KCS84J KRK22D 24CP4A 24-S-531 
(Vertical 
Mounting) 

KCS84K KRK3OE 24CP4A 24- S-531U 
(Vertical 
Mounting) 

FOCu5 MAGNET 
MOUNTING SCREWS 

KINESCOPE 

SOCKET 
DEFLECTION YOKE 
ADJUSTMENTS 

TOP one BOTTOM 

FOCUS 
MAGNET 

ION TRAP 

NACRE T 

FOCUS CONTROL 

INS ION TRAP 

LOCATIONS ON 

VERTICALLY 

mounrro 

CHASSIS 

K 

FOCUS 
CONTROL 

CENTERING 
ADJUSTMENT 
WING NUT 

CENTERING / FOCUS MAGNET 

ADJUSTMENT POSITIONING 
LEVER ADJUSTMENT 

DEFLECTION 

YOKE 

YOKE 

RETAINING 
PLATE 

PIN CuSHION 

CORRECTION 

MAGNETS 

(TOP o. 

OTT0m) 

KINESCOPE 

Figure 3-Yoke and Focus Magnet Ad'ustments 

Figure 4-Rear Chassis Adjustments 

Figure 5-KRK22D 

R-F Oscillator 

Adjustments 

CHANNEL FINE TARING 
SELECTOR KNOB 
KNOB 

TO REMOVE KNOBS PuLL 
OUTWARD OFF SHAFT 

VHF R-F Oscillator 

gill HIGH VO 

FINE TUNING 
&UHF TUNING 
KNOB 

VHF CHANNEL ecucsoR 
& UHF CHANGE OVER KNOB 

UHF CHANNEL 
INOICATOR DIA 

1 

TO REMOVE KNOBS AND UHF 
INDICATOR DIAL PULL OUTWARD 
OFF SHAFT 

ALIGNMENT PROCEDURE 

OSCILLATOR ADJUSTMENT 
 CHANNEL NUMBER 

TEST EQUIPMENT.-To properly service the television 
chassis of these receivers, it is recommended that the follow-
ing test equipment be available: 

VHF Sweep Generator meeting the following require-
ments: 

(a) Frequency Ranges 
35 to 90 mc., 1 mc. to 12 mc sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 
(d) -Flat- output on all attenuator positions. 

VHF Signal Generator to provide the following frequencies 
with crystal accuracy: 

(a) Intermediate frequencies 
4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

Output.of these ranges should be adjustable and at least 
.1 volt maximum 

VHF Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 mc 
to 890 mc. RCA types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following frequencies 
with crystal accuracy if RCA Type 41A is used. 

Cathode Ray Oscilloscope.-An oscilloscope with a sen-
sitivity of 5 millivolts per inch is required. A suitable pre-
amplifier may be employed with oscilloscopes of lesser 
sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC scale 
is required RCA Senior "VoltOhmyst" or equivalent. 
KRK22D OR KRK3OD (OR E) ANTENNA MATCHING 

UNIT ALIGNMENT.-The antenna matching unit is ac-
curately aligned at the factory. Adjustment of this unit 
should not be attempted in the customer's home since even 
slight misalignment may cause serious attenuation of the 
signal especially on channel 2. The r-f unit is aligned with 
a particular antenna matching transformer in place. If for 
any reason, a new antenna matching transformer is in-
stalled, the r-f unit should be realigned. 
The F-M Trap which is mounted in the antenna matching 

unit may be adjusted without adversely affectilg the align-
ment of the unit. 
To align the antenna matching unit disconnect the lead 

from the F-M trap L5 ( or L53) to the channel selector switch 
SI -E ( or S4). 
With a short jumper, connect the output of the matching 

unit through a 1000 mmf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 
Replace the cover on the matching unit while making all 

adjustments. 
Remove the first pix i-f amplifier tube V106. 
Connect the positive terminal of a bias box to the chassis 

and the potentiometer arm to the junction of R127 and R148. 
Set the poteniometer to produce crpproximaely -5.0 volts of 
bias at the junction of R127 and R148. 
Connect an oscilloscope to the junction of RI35 and L102 

and set the oscilloscope gain to maximum. 
Connect a VHF signal generator to the antenna input 

terminals. Modulate the signal generator 30% with an audio 
signal. 
Tune the signal generator to 45.75 mc. and adjust the gen-

erator output to give an indication on the oscilloscope. Adjust 
L4 ( or L54) in the antenna matching unit for minimum crudio 
indication on the oscilloscope. 
Tune the signal generator to 41.25 mc. and adjust LI ( or 

L57) for minimum audio indication on the oscilloscope. 
Remove the jumper from the output of the matching unit. 
Connect a 300 ohm 1/2 watt composition resistor from L5 

(or L53) to ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L5 ( or 1.53) to ground. The sensitivity of the oscilloscope 
should be approximately 0.03 volts per inch. Set the oscillo-
scope gain to maximum. 
Connect the VHF sweep generator to the matching unit 

antenna input terminals. In order to prevent coupling react-
ance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 19 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep 
employed. 
Connect the signal generator loosely to the matching unit 

antenna terminals. 
Set the sweep generator to sweep from 45 mc. to 54 mc. 

With RCA Type WR59A sweep generators, this may be 
accomplished by returning channel number 1 to cover thin 
range. With WR59B sweep generators this may be accom-
plished by retuning channel number 2 to cover the range. In 
making these adjustments on the generator, be sure not to 
turn the core too far clockwise so that it becomes lost beyond 
the core retaining spring. 

Adjust 1.2 ( or L56) and L3 ( or L55) to obtain the response 
shown in figure 20. 1.3 ( or L55) is most effective in locating 
the position of the shoulder of the curve at 52 mc. and L2 ( or 
L56) should be adjusted to give maximum amplitude at 53 mc. 
and above consistent with the specified shape of the response 
curve. The adjustments in the matching unit interact to some 
extent. Repeat the above procedure until no further adjust-
ments are necessary. 
Remove the 300 ohm resistor and crystal probe connections. 

Restore the connection between L5 ( or 1.53) and SI -E ( or S4). 
Replace V106. 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-
Models 21-S-529, 2I- S-531 and 21-S-532 

Connect the i-f signal generator across the link circuit on 
terminals A and B of 1104. 
Connect the "VoltOhmyst" to the junction of R123 and 

CI42. Turn the AGC control fully clockwise. 
Obtain two 7.5 volt batteries capable of withstanding 

appreciable current drain and connect the ends of a 1,000 
ohm polentiometer across each. Connect the battery positive 
terminal of one to the chassis and the potentiometer arm to 
the junction of R123 and C142. The second battery will be 
used later. 

Set the bias to produce approximately -5.0 volt of bias at 
the junction of R123 and C142. 
Connect the "VoltOhmyst" to the junction of R135 and 

L102 and to ground. 
Set the VHF signal generator to each of the following fre-

quencies ancl peak the specified adjustment for maximum 
indication on the "VoltOhmyst." During alignment, reduce 
the input signal if necessary in order to produce 3.0 volts of 
d-c at R135 and L102 with -5.0 volts of i-f bias at the junction 
of R123 and C142. 

44.5 mc. 1108 
45.5 mc.  T107 
43.0 mc. 1106 

Set the VHF signal generator to the following frequency 
and adjust the picture i-f trap for minimum d-c output at 
R135, L102. Use sufficient signal input to produce 3.0 volts 
of d-c on the meter when the adjustment is made. 

47.25 mc. 1.118 
Models 24-S-529IJ, 24- S-531U and 24-S-53211 

Connect the i-f signal generator across the link circuit on 
terminals A and B of T104. 
Connect the "VoltOhmyst" to the junction of R123 and 

C142. 
Turn the AGC control fully clockwise. 
Obtain a 7.5 volt battery capable of withstanding appre-

ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction RI23 and 
C142. Adjust the potentiometer for -5.0 volts indication on 
the "VoltOhmyst." 
Connect the "VoltOhmyst" to the juuction of R135 and 1102 

and to ground. 
Set the VHF generator to each of the following frequencies 

and with a thin fiber screwdriver tune the specified adjust-
ment for maximum indication on the "VoltOhmyst." In each 
instance the generator should be checked against a crystal 
calibrator to insure that the generator is on frequency. 

During alignment, reduce the input signal if necessary in 
order to produce 3.0 volts of d-c at R135 and L102 with -5.0 
volts of i-f bias at the junction of R123 and C142. 

44.5 mc 1108 
45.5 mc   T107 
43.0 mc T106 

Set the signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at junction 

©John F. Rider 
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C RASSIS KCS84F, 84H, 841, 84K, Early 

of R135 and L102. Use sufficient signal input to produce 3.0 
volts of d-c on the meter when adjustment is made. 

47.25 mc L118 

SWEEP ALIGNMENT OF PICTURE I-F.— 

Models 21-S-529, 2I-S-531 and 21-S-532 

To align Ti and T104, connect the sweep generator to the 
mixer grid test point TP2, in series with a 1500 mmf. ceramic 
capacitor. Use the shortest leads possible, with not more than 
one inch of unshielded lead at the end of the sweep cable. 
Connect the sweep ground lead to the top of the tuner. 

Set the channel selector switch to channel 4. 
Clip 330 ohm resistors across terminals A and B of T107 

and T108. 
Preset C122•to minimum capacity. 
Adjust the bias box potentiometer to obtain —5.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of R123 
and C142. Set the AGC control fully clockwise. 
Connect a 180 ohm composition resistor from pin 5 of V106 

to terminal A of T106. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 
Couple the signal generator loosely to the diode probe in 

order to obtain markers. 
Adjust Ti ( top) and T104 ( top) for maximum gain and 

with 45.75 mc. at 75% of maximum response. 
Set the sweep output to give 0.3 volt peak-to-peak on the 

oscilloscope when making the final touch on the above 
adjustment. 

Adjust C122 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in Figure 
23. Maximum allowable tilt is 20%. 
Disconnect the diode probe, the 180 ohm and two 330 ohm 

resistors. 
Connect the oscilloscope to the junction of R135 and L102. 
Leave the sweep generator connected to the mixer grid test 

point TP2 with the shortest leads possible. 
Adjust the output of the sweep generator to obtain 3.0 volts 

peak-to-peak on .the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 
Retouch T106, T107 and T108 to obtain the response shown 

in Figure 24. 
Models 21-5-529U, 21-5-531U and 21-S -532(1 

To align T2 and T104, connect the sweep generator to the 
mixer grid test point TP2, in series with a 1500 mmf. ceramic 
capacitor. Use the shortest leads possible, with not more than 
one inch of unshielded lead at the end of the sweep cable. 
Connect the sweep ground lead to the top of the tuner. 

Set the channel selector switch to channel 4. 
Clip 330 ohm resistors across terminals A and B of T107 

and T108. 
Preset C122 to minimum capacity. 
Adjust the bias box potentiometer to obtain —5.0 volts of 

bias as measured by a "VoltOhmyst" at the junction of R123 
and C142. Set the AGC control fully clockwise. 
Connect a 180 ohm composition resistor from pin 5 of V106 

to terminal A of T106. Connect the oscilloscope diode probe 
to pin 5 of V106 and to ground. 
Couple the signal generator loosely to the diode probe in 

order to obtain markers. 
Adjust T2 ( top) and T104 ( top) for maximum gain and 

with 45.75 mc. at 75% of maximum response. 
Set the sweep output to give 0.3 volt peak-to-peak on the 

oscilloscope when making the final touch on the above ad-
justment. 

Adjust C122 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in 
Figure 12. 

Disconnect the diode probe, the 180 ohm and two 330 ohm 
resistors. 

Connect the oscilloscope to the junction of RI35 and L102. 
Leave the sweep generator connected to the mixer grid 

test point TP2 with the shortest leads possible. 
Adjust the output of the sweep generator to obtain 3.0 

volts peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the 

first pix i-f amplifier. Adjust the output of the signal gener-
ator to produce small markers on the response curve. 
Retouch T106, T107 and T108 to obtain the response 

shown in Figure 13. 
To align the I-F amplifier circuit of the KRK3OD ( or E), 

connect the VHF sweep generator to the front terminal of 
the IN82 crystal holder in series with a 1000 ohms and 1500 
mmf ceramic capacitor. Use the shortest leads possible, 
grounding the sweep ground lead to the tuner case. 
To do this, remove the crystal cover and connect the re-

sistor, after insulating the lead with tubing, to the crystal front 
terminal. 

Set the UHF CHANGEOVER switch to the UHF position, 
and the UHF TUNING between channels 68 and 69 at 
800 mc. 
Connect a 180 ohm composition resistor and a 1500 mmf. 

capacitor in series between test point TP3 and ground with 
the capacitor connected to TP3 and the resistor to ground. 
Connect the oscilloscope diode probe to the junction be-
tween the resistor and capacitor. 
Couple the VHF signal generator loosely to the diode 

probe in order to obtain markers. 
Connect the potentiometer arm of the second bias supply 

to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the sweep generator to produce 0.3 or leas peak-to-
peak on the oscilloscope. 

Adjust C308, on the UHF section, and L9, on the VHF 
section, of the tuner for maximum gain with picture and 
sound carrier markers as shown in figure 14. 

If necessary adjust L27 to place the 45.75 mc. marker at 
the peak of the curve. Adjust L43 for minimum tilt of the 
curve as shown in figure 13. 
Remove the resistor, capacitor and diode probe from TP3 

and connect the oscilloscope to the junction of R135 and 
L102. Use 3.0v. peak-to-peak on the oscilloscope. 

Retouch L307 and L9 slightly, if necessary, to produce 
the curve shown in figure 14. Do not retouch T2, T104, 1106, 
T107 or T108. 
Connect the VHF sweep generator to the antenna ter-

minals. Keep the AGC bias at —3.0 V and the 1-F bias at 
—5.0 volts. 
Couple the signal generator loosely to the grid of the first 

picture I-F amplifier. 
Switch through all VHF channels and check for proper 

curve shape as in figure 13. Retouch 1107 and T108 slightly 
to correct for any overall tilt that is essentially the same on 
all channels. 

Disconnect the VHF sweep generator and connect the 
UHF sweep generator to the antenna terminals. Check on 
all UHF channels for proper wave shape as shown in figure 
13, retouching T107 and T108 if necessary to correct any 
overall tilt. 
Remove the sweep and marker generators and the bias 

supplies. 

KRK22D TUNER ALIGNMENT 
Models 24-S-529, 24-S-531 and 21-S-532 

A tuner unit which is operative and requires only touch 
up adjustments, requires no presetting of adjustments. For 
such units, skip the remainder of this paragraph. For units 
which are completely out of adjustment, preset C2 all the 
way out. Set channel 7 to 13 oscillator slugs one turn from 
tight. Turn T2 slug all the way out. Do not change any of 
the adjustments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of T104 
and terminate the link with a 39 ohm composition resistor. 
Turn the receiver channel selector switch to channel 2. 
The 43.5 mc. trap is adjusted with zero bias. To insure 

that the bias will remain constant, take a clip lead and 
short circuit the AGC terminal of the tuner at the terminal 
board to ground. 
Connect the oscilloscope to the test point TP1 on top of 

the tuner unit. Set the oscilloscope to maximum gain. 
Connect the output of the VHF signal generator to the 

output of the antenna matching unit at the junction of L53 
and C24 at the bottom of the FM trap L53. 
Tune the signal generator to 43.5 mc. and modulate it 

30% with a 400 cycle sine wave. Adjust the signal gener-
ator for maximum output. 

Adjust C19 on top of the tuner, for minimum 400 cycle 
indication on the oscilloscope. If necessary, this adjustment 
can be retouched in the field to provide additional rejection 
to one specific frequency in the i-f band pass. However, in 
such cases, care should be taken not to tune C19 into chan-
nel 2, thereby reducing sensitivity on ch innel 2. 
Connect the potentiometer arm of on of the bias supplies 

to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 
Preset C5 to read —3.0 volts at the test point TP1, as read 

on the "VoltOhmyst." The limits for oscillator injection volt-
age are 2 volts minimum and not exceeding a maximum of 
5.5 volts. 
Turn the fine tuning control fully clockwise. 
Adjust C3 for proper oscillator frequency, 227 mc. This 

may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 

beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner 
unit through the hole provided for the adjustment of C10. 
Be careful that the wire does not touch any of the tuned 
circuits as it may cause the frequency of the tuner oscillator 
to shift. Connect the other end of the wire to the "r-f in" 
terminal of the signal generator. Adjust C3 to obtain an 
audible beat with the signal generator. 
Turn the C2 clockwise until the beat note just begins to 

change, then turn one full turn in the same clockwise 
direction. 

Return the fine tuning control to the mechnical center 
of its range. 
Note.—If on some units, it is not possible to reach the 

proper channel 8 oscillator frequency by adjustment of C3, 
switch to channel 13 and adjust L42 to obtain proper chan-
nel 13 oscillator frequency as indicated in the table on 
page 8. Then, switch to channel 12 and adjust L11 to obtain 
proper channel 12 oscillator frequency. Continue down to 
channel 8, adjusting the appropriate oscillator trimmer to 
obtain the proper frequency on each channel. Then again 
on channel 8, adjust C3 to obtain proper channel 8 oscil-
lator frequency. Switch back to channel 13 and readjust 
L42 and back to channel 8 and adjust C3. 

Set the T2 core for maximum inductance ( core turned 
counter-clockwise). 
Connect the sweep generator through a suitable attenua-

or, as shown in Figure 19, to the input terminals of the 
antenna matching unit. 
Connect the signal generator loosely to the antenna 

terminals. 
Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the mini-
mum input signal which will produce a usable pattern on 
the oscilloscope. Excessive input can change oscillator in-
jection during alignment and produce consequent misalign-
ment even though the response as seen on the oscilloscope 
may look normal. 

Insert markers, of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C7, C10, C15 and C20 for approximately correct 
curve shape, frequency, and band width as shown in Fig-
ure 18. 

The correct adjustment of C20 is indicated by maximum 
amplitude of the curve midway between the markers. C15 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. Cl tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably ( as-
suming that C20 has been properly adjusted). C10 is the 
coupling adjustment and hence primarily affects the re-
sponse band width. 
Connect the "VoltOhmyst" to test point TP1. Adjust C5 to 

read —3.0 volts dc on the "VoltOhmyst" at TPI. Readjust 
C2, Cl, C10 and C15 for proper response. Adjust C20 for 
maximum gain at midpoint of the curve. Repeat if neces-
sary until the proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator 
frequency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L42 to obtain an audible beat. Slightly overshoot 
the adjustment of L42 by turning the slug an additional turn 
in the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C2 to again 
obtain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and 
picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L43 and L45 for proper response as shown in 
Figure 18. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within 
range. 

If it was necessary to readjust C5, turn the sweep and 
signal generators back on and recheck the channel 13 
response. Readjust L43 and L45 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C2 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C7, C10, C15 and C20 for correct curve shape, fre-
quency and bandwidth. 
Turn off the sweep and signal generators, switch back to 

channel 13 and check the oscillator injection voltage at 
TP1 if C7 was adjusted in the recheck of channel 8 response 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillaor injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 
Turn off the sweep generator and switch the receiver to 

channel 6. 
Adjust the signal generator to the channel 6 oscillator 

frequency 129 mc. 
Set the fine tuning control to the center of its mechani-

cal range. 
Adjust L5 for an audible beat. Adjust L44, L46, and L58 for 

proper curve shape as shown in Figure 18. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C5 if necessary. 

If C5 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust Cl for correct curve 
shape and recheck C2 and C3 for proper oscillator fre-
quency. 
Check the response of channels 2 through 6 by switching 

the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the 
response and oscillator injection voltage obtained. See Fig-
ure 18 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L44, L46 and L58 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to Figure 18 for proper wave shape. Check 
the injection voltage at each chcrnnel to be within limits. 
If necessary readjust C15, Cl, or C10 to obtain the proper 
response. 

With the receiver and signal generator on channel 13 ad-
just L42 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each chan-
nel and adjusting the appropriate oscillator slug to obtain 
the audible beat. It should be possible to adjust the oscillator 
to obtain the audible beat on each channel. Recheck the 
oscillator injection voltage on each channel to verify that the 
voltage is within the specified limits. 

KRIC3OD (OR E) TUNER ALIGNMENT 

Models 24- S-529U, 24-S-53IU and 21-S-532U 

VHF ALIGNMENT.—A tuner unit which is operative and 
requires only touch up adjustments, requires no presetting 
of adjustments. For such units, skip the remainder of this 
paragraph. For units which are completely out of adjustment, 
preset C27 all the way out. Set channel 7 to 13 oscillator 
slugs one turn from tight. Turn T2 slug all the way out. Da not 
change any of the adjustments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of 1104 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short cir-
cuit the AGC terminal of the tuner at the terminal board to 
ground. 

Connect the oscilloscope to the test point TP2 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the 
output of the antenna matching unit at the junction of L5 and 
C4 at the bottom of the FM trap L5. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to one 
specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C33 into channel 
2, thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 
Preset C22 to read —3.0 volts at the test point TP1. as 

read on the "VoltOhmyst." The limits for oscillator injection 
voltage are 2 volts minimum and not exceeding a maximum 
of 5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
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which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner 
unit through the hole provided for the adjustment of C16. 
Be careful that the wire does not touch any of the tuned 
circuits as it may cause the frequency of the tuner oscillator 
to shift. Connect the other end of the wire to the " r-f" in 
terminal of the signal generator Adjust C25 to obtain an 
audible beat with the signal generator. 
Turn C27 clockwise until the beat note just begins to 

change, then turn one full turn in the same clockwise 
direction. 

Return the fine tuning control to the mechanical center of its 
range. 

NOTE:-If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the T2 core for maximum inductance ( core turned 
counter-clockwise). 

Connect the sweep generator through a suitable attenuator, 
as shown in figure 19 to the input terminals of the antenna 
matching unit. 

Connect the signal generator loosely to the antenna 
terminals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the mini-
mum input signal which will produce a usable pattern on 
the oscilloscope. Excessive input can change oscillator in-
jection during alignment and produce consequent misalign-
ment even though the response as seen on the oscilloscope 
may look normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and C7 for approximately correct 
curve shape, frequency, and band width as shown in fig-
ure 18. 
The correct adjustment of CT is indicated by maximum 

amplitude of the curve midway between the markers. C11 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C21 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably ( as-
suming that C7 has been properly adjusted). C16 is the 
coupling adjustment and hence primarily affects the re-
sponse band width. 
Connect the "VoltOhmyst" to test point TP1. Adjust C22 

to read -3.0 volts dc on the "VoltOhmyst" at TP1. Read-
just C27, C21, C16 and C11 for proper response. Adjust 
C7 for maximum gain at midpoint of the curve. Repeat if 
necessary until the proper response is obtained. 

Set the receiver channel switch to channel 13. 
Adjust the signal generator to the channel 13 oscillator 

frequency 257 mc. 
Turn the fine tuning control fully clockwise 
Adjust L49 to obtain an audible beat. Slightly overshoot 

the adjustment of L49 by turning the slug an additional 
turn in the same direction from the original setting, then 
reset the oscillator to proper frequency by adjusting C27 
to again obtain the beat. 

Set the sweep generator to channel 13. 
From the signal generator, insert channel 13 sound and 

picture carrier markers, 211.25 mc. and 215.75 mc. 
Adjust L36 and L20 for proper response as shown in 

figure 18. 
Turn off the sweep and signal generators. 
Connect the "VoltOhmyst" to the tuner test point TP1. 
Check the oscillator injection voltage to be within limits 

as previously specified. Adjust if necessary to bring within 
range. 

If it was necessary to readjust C22, turn the sweep and 
signal generators back on and recheck the channel 13 
response. Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to chan-
nel 8. 

Readjust C21, C16, C11 and C7 for correct curve shape, 
frequency and band width.. 
Turn off the sweep and signal generators, switch back 

to channel 13 and check the oscillator injection voltage at 
TP1 if C21 was adjusted in the recheck of channel 8 
response. 

If the initial setting of the oscillator injection trimmer was 

far off, it may be necessary to adjust the oscillator fre-
quency and response on channel 8, adjust the oscillator in-
jection on channel 13 and repeat the tracking procedure 
several times before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator 
frequency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L54 for an audible beat. Adjust L14, L48 and L32 
for proper curve shape as shown in figure 18. Recheck the 
oscillator injection voltage at TP1, to insure that it is within 
the limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct 
curve shape and recheck C27 and C25 for proper oscillator 
frequency. 
Check the response of channels 2 through 6 by switching 

the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
18 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L49 and L32 in order to obtain curves within the proper limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the re-
sponse curves, referring to figure 18 for proper wave shape. 
Check the injection voltage at each channel to be within 
limits. If necessary readjust C11, C21 or C16 to obtain the 
proper response. 
With the receiver and signal generator on channel 13 

adjust L49 for an audible beat with the signal generator. 
Adjust the oscillator to frequency on all channels by 

switching the receiver and the frequency standard to each 
channel and adjusting the appropriate oscillator slug to 
obtain the audible beat. It should be possible to adjust the 
oscillator to obtain the audible beat on each channel. Re-
check the oscillator injection voltage on each channel to 
verify that the voltage is within the specified limits. 
UHF ALIGNMENT.-R-F alignment of the UHF section of 

the tuner may only be performed with the UHF section re-
moved from the tuner assembly. RF adjustments require 
removal of the tuner shield which may only be done with 
the UHF tuner separate from its mounting. 

I-F and oscillator adjustments may be accomplished with-
out removing the tuner. 
Connect a 100 ohm composition resistor between the 

center conductor of the I-F cable W301 and the tuner case. 
Connect the oscilloscope to the center conductor of W301 

at the 100 ohm resistor, employing the preamplifier if 
needed with the oscilloscope,used. Ground the oscilloscope 
to the tuner case. 
Connect the output of the UHF sweep generator, through 

a 300 ohm attenuator pad, to the antenna terminals and 
set the sweep generator to sweep channel 83, centered on 
887.5 mc. Adjust the output of the sweep generator to full 
sweep width. 
A test dial made to fit over the split gem on the tuner 

shaft is necessary for accurate alignment. Scribe marks at 
0°, 5° and 164° should be marked on the test dial for ref-
ence. The 0° reference point is located with the capacitor 
plates fully meshed. With the stop pin on the tuner against 
the stop plate on the gear assembly the plates will be in 
the proper fully meshed position. 

Rotate the tuning dial to the 164°, Channel 83, position. 
Connect the VHF signal generator in series with a 1000 

ohm resistor to the junction of W301 and L310. This may be 
done by inserting the lead from the resistor, which should 
be covered with insulated tubing, through the aperture 
provided for removal of the crystal. ( See figure 9.) Insert 
markers for 41.25 mc., 43.5 mc. and 45.75 mc. 
Connect the UHF marker generator loosely to the antenna 

terminals and insert a marker at 887.5 mc. 
Adjust R-F trimmer capacitor tabs C304 and C305 for a 

maximum amplitude overcoupled response curve centered 
at 887.5 mc. as shown in figure 11(A). 

Adjust the oscillator trimmer capacitor C306 until the 43.5 
mc. marker coincides with the marker at 887.5 mc. The markers 
for 41.25 and 45.75 should be symmetrically located on the top 
of the response curve as in figure 11(A). 

Set the UHF sweep and marker generators to 473.5 mc. 
Rotate the tuning dial to the 5°, Channel 14, position. 

Adjust the oscillator trimmer C307 until the 43.5 mc. 
marker coincides with the 473.5 mc. marker, with the 41.25 
and 45.75 markers as shown. The inductance loop L311 
across the oscillator grid coil on some units, may be re-
positioned, if necessary, to bring the oscillator trimmer 
within range. Refer to figure 9 for location of the aperture 
for making this adjustment. 
Repeat the above adjustments, as necessary, until the 

proper responses are obtained. Tune through the entire 

range and check the tracking. When perfectly tracked the 
three markers will be on the top of the response curves, 
however, mistracking to the extent that the 41.25 mc. and 
45.75 mc, ride down the sides of the curves to a point not 
less than 70% will not seriously affect the alignment. Should 
the markers fall below this level, it will be necessary to 
knife the RF plates to correct the mistracking. The plates 
must be knifed with the cover shield removed. Always 
knife the plates while tuning lower in frequency to prevent 
affecting the tracking above the point of knifing. Check 
which section requires knifing by touching the plates with 
the knifing tool while observing the response, then proceed 
with the knifing of the proper section or of both sections if 
required. 
Connect the "VoltOhmyst" between the center conductor 

of W301 and ground Set the "VoltOhmyst" to the 1.5v. 
DC scale. Tune over the entire range observing the reading 

on the meter. A reading between .03 and .35 volts should 
be obtained. Voltages outside these limits are an indication 
of low B voltage, low or high crystal impedance or an oscil-
lator tube outside allowable limits. 
Connect the "VoltOhmyst" to the "bias" terminal of the 

tuner ( refer to figure 9). A reading between 0.5 and 2.5 
volts should be obtained. Readings above or below this 
range will cause crystal currents outside allowable limits 
and in such cases the oscillator tube should be replaced. 
Replacement of the oscillator tube will require recalibrcrtion 
at the high and low frequency ends of the band as pre-
viously outlined. 

RATIO DETECTOR ALIGNMENT.-Set the signal gener-
ator at 4.5 mc. and connect it to the first sound i-f grid, pin 1 
of VI01. 
As an alternate source of signal, the RCA WR39B or WR39C 

calibrator may be employed. In such a case, connect the cali-
brator to the grid of the third pix i-f amplifier, pin 1 of 3/108. 

Set the frequency of the calibrator to 45.75 mc. ( pix carrier) 
and modulate with 4.5 mc. crystal. The 4.5 mc. signal will be 
picked off at L103 and amplified through the sound i-f 
amplifier. 
Connect the "VoltOhmyst" to pin 2 of V103. 
Tune the ratio detector primary, T102 top core for maximum 

d-c output on the "VoltOhmyst." Adjust the signal level from 
the signal generator for 6 volts on the "VoltOhmyst" when 
finally peaked. This is approximately the operating level of 
the ratio detector for average signals. 
Connect the "VoltOhmyst" to the junction of R108 and C109. 
Tune the ratio detector secondary T102 bottom core for zero 

d-c on the "VoltOhmyst." 
Repeat adjustments of T102 top for maximum d-c at pin 2 of 

V103 and T102 bottom for zero d-c at the junction of R108 and 
C109. Make the final adjustments with the signal input level 
adjusted to produce 6 volts d-c on the "VoltOhmyst" at pin 2 
of V103. 
SOUND I-F ALIGNMENT.-Connect the signal generator 

to the first sound i-f amplifier grid, pin 1 of V101. 
As an alternate source of signal, the RCA WR39B or WR39C 

calibrator may be employed as above. 
Connect the "VoltOhmyst" to pin 2 of V103. 
Tune the 1101 top core for maximum d-c on the "Volt-

Ohmyst." 
The output from the signal generator should be set to pro-

duce approximately 6.0 volts on the "VoltOhmyst" when the 
final touches on the above adjustment are made. 

4.5 MC. TRAP ADJUSTMENT.-Connect the signal gener-
ator in series with a 100 ohm resistor to pin 2 of V109. Set the 
generator to 4.5 mc. and modulate it 30% with 400 cycles. Set 
the output to approximately .0.5 volt. 

Short the third pix i-f grid to ground, pin 1, V108, to prevent 
noise from masking the output indication. 
Connect the crystal diode probe of an oscilloscope to the 

plate of the video amplifier, pin 9 of V110. 
Adjust the core of L104 for minimum output on the oscillo-

scope. 
Remove the short from pin I. V108 to ground. 
As an alternate method, this step may be omitted at this 

point in the alignment procedure and the adjustment made 
"on the air" after the alignment is completed. 

If this is done, tune in a station and observe the picture on 
the kinescope. If no 4.5 mc. beat is present in the picture, when 
the fine tuning control is set for proper oscillator-frequency, 
then L104 requires no adjustment If a 4.5 mc. beat is present, 
turn the fine tuning control slightly clockwise so as to exag-
gerate the beat and then adjust L104 for minimum beat. 

AGC CONTROL ADJUSTMENT.-Disconnect all test equip-
ment except the oscilloscope which should be connected to 
pin 9 of V110. 
Connect an antenna to the receiver antenna terminals. 
Turn the AGC control fully counter-clockwise. 
Tune in a strong signal and adjust the oscilloscope to see 

the video waveform. 
Turn the AGC control clockwise until the tips of sync begin 

to be compressed, then counter-clockwise until no compres-
sion is obtained. 

HORIZONTAL OSCILLATOR ADJUSTMENT. - Normally 
the adjustment of the horizontal oscillator is not considered 
to be a part of the alignment procedure, but since he oscil-
lator waveform adjustment may require the use of an oscillo-
scope, it can not be done conveniently in the field. The wave-
form adjustment is made at the factory and normally should 
not require readjustment in the field. However, the waveform 
adjustment should be checked whenever the receiver is 
aligned or whenever the horizontal oscillator operation is 
improper. 
Horizontal Frequency Adjustment.-Tune in a station and 

sync the picture. If the picture cannot be synchronized with 
the horizontal hold control R196, then adjust the 1114 fre-
quency core on the rear apron until the picture will syn-
chronize. If the picture still will not sync, turn the T114 
waveform adjustment core ( under the chassis) out of the coil 
several turns from its original position and readjust the TI14 
frequency core until the picture is synchronized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive 
control C174B, the width control L109 and the linearity control 
L111 until the picture is correct. 

Horizontal Oscillator Waveform Adjustment.-The hori-
zontal oscillator waveform may be adjusted by either of 
two methods. The method outlined in paragraph A below 
may be employed in the field when an oscilloscope is not 
available. The service shop method outlined in paragraph B 
below requires the use of an oscilloscope. 
A.-Turn the horizontal hold control completely clockwise. 

Place adjustment tools on both cores of 1114 and be prepared 
to make simultaneous adjustments while watching the picture 
on the screen. First, turn the 1114 frequency core ( on the tear 
apron) until the picture falls out of sync and three or four 
diagonal black bars sloping down to the right appear on the 
screen. Then, turn the waveform adjustment core ( under the 
chassis) into the coil while at the same time adjusting the 
frequency core so as to maintain three or four diagonal black 
bars on the screen. Continue this procedure until the oscil-
lator begins to motorboat, then turn the waveform adjustment 
core out until the motorboating just stops. As a check, turn 
the 1114 frequency core until the picture is synchronized then 
reverse the direction of rotation of the core until the picture 
falls out of sync with the diagonal bars sloping down to the 
right. Continue to turn the frequency core in the same direc-
tion. No more than three or four bars should appear on the 
screen. Instead, the horizontal oscillator should begin the 
motorboat. Retouch the adjustment of the 1114 waveform 
adjustment core if necessary until this condition is obtained. 

B -Connect the low capacity probe of an oscilloscope to 
terminal C of T114. Turn the horizontal hold control one-
quarter turn from the clockwise position so that the picture is 
in sync. The pattern on the oscilloscope should be as shown 
in Figure 24. Adjust the waveform adjustment core of T114 
until the two peaks are at the same height. During this ad. 
justment, the picture must be kept in sync by readjusting the 
hold control if necessary. 

This adjustment is very important for correct operation of 
the circuit. If the broad peak of the wave on the oscilloscope 
is lower than the sharp peak, the noise immunity becomes 
poorer, the stabilizing effect of the tuned circuit is reduced 
and drift of the oscillator becomes more serious. On the other 
hand, if the broad peak is higher than the sharp peak, the 
oscillator is overstabilized, the pull-in range becomes inade-
quate and the broad peak can cause double triggering of the 
oscillator when the hold control approaches the clockwise 
position. 
Remove the oscilloscope upon completion of this adjust-

ment. 
Horizontal Locking Range Adjustment.-Set the horizontal 

hold control to the full counter-clockwise position. Momen-
tarily remove the signal by switching off channel then back. 
The picture may remain in sync. If so turn the 1114 fre-
quency core slightly and momentarily switch off channel. 
Repeat until the picture falls out of sync with the diagonal 
lines sloping down to the left. Slowly turn the horizontal 
hold control clockwise and note the least number of diagonal 
bars obtained just before the picture pulls into sync. 

If more than 3 bars are present just before the picture pulls 
into sync, adjust the horizontal locking range trimmer C174A 
slightly clockwise. If less than 2 bars are present adjust 
C174A slightly counter-clockwise. Turn the horizontal hold 
control counter-clockwise, momentarily remove the signal and 
recheck the number of bars present at the pull-in point. 
Repeat this procedure until 2 or 3 bars are present. 

Turn the horizontal hold control to the maximum clockwise 
position. Adjust the 1114 frequency core so that the diagonal 
bar sloping down to the right appears on the screen and then 
reverse the direction of adjustment so that bar just moves to 
the left side of the screen leaving the picture in synchroniza-
tion. 
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VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 15000 microvolt test pattern signal was led into the receiver, 

the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuit-

ing the receiver antenna terminals. Voltages shown are read with a type WV97A senior -VoltOhmyst- between the indicated terminal and chas-

sis ground and with the receiver operating on 117 volts, 60 cycles, d-c. The symbol < means less than. 

Tube 
No. 

Tube 
Type Function 

E. Plate E. Screen E. Cathode E. Grid 

Notes on 
Measuiements 

Operating 
Condition Pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

VI ( V2) 

KRK22D 
or 
KRK3OD 
for El 

61307A 
R-F 
Amplifier 

15000 Mu. V. 
Signal 6 170 - 8 0.1 7 

No Signal 6 7 0 

R-F 
Amplifier 

15000 Mu. V. 
Signal 1 270 - 3 170 2 

No Signal • 1 260 - 3 133 2 

V2 (VD 

KRK22D 
or 
KRK3OD 
(or E) 

6X8 Mixer 
15000 Mu. V. 

Signal 9 160 8 160 6 0 7 
-2.4 to 
-3.0 

Na Signal 9 145 8 145 6 0 7 
-2.8 to 
-3.5 

R-F 
Oscillator 

15000 Mu. V. 
Signal 3 95 6 0 2 

-3.8 to 
-5.5 

No Signal 3 90 6 0 2 
-3.0 to 
-5.1 

V101 6AU6 
1st Sound 
I-F Amp. 

15000 Mu. V. 
Signal S 122 6 138 7 1.01 1 0 

No Signal 5 113 6 126 7 .95 1 0 

V102 6AU6 
2nd Sound 
I-F Amp. 

15000 Mu. V. 
Signal 5 210 6 130 7 0 1 -2.05 

*Unreliable 
measuring point. 
Voltage depends 

on noise. 
No Signal 5 205 6 122 7 . 0 1 * - 1.12 

V103 6AL5 
Ratio 
Detector 

15000 Mu. V. 
Signal 7 1.7 1 21 

7.5 kc deviation 
at 1000 cycles 

No Signal 7 4.1 - - 1 11.8 

Ratio 
Detector 

15000 Mu. V. 
Signal 2 1.7 - - 5 21 

No Signal 2 4.1 - - 5 11.8 

-1st 

V104 6AV6 
Audio 

Amplifier 
15000 Mu. V. 

Signal 7 78 - - 2 0 1 -.7 At min. volume 

No Signal 7 76 - - 2 0 1 -.65 At min. volume 

V105 6A05 
Audio 
Output 

15000 Mu. V. 
Signal 5 205 6 220 2 15.2 1-7 0 At min. volume 

No Signal 5 198 6 207 2 14.5 1-7 0 At min. volume 

V106 6CF6 
1st Pis. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 218 6 240 2 132 1 -8.2 

*Unreliable 
measuring point. 
Make measure-
ment at T104-B. 

No Signal 5 95.5 6 105 2 1.18 1 *<0.1 

V107 6CF6 
2nd Pix. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 222 6 243 2 <0.1 1 -8.45 

No Signal 5 95.5 6 105 2 0.53 1 <0.1 

V108 6CB6 
3rd Pis. I-F 
Amplifier 

15000 Mu. V. 
Signal 5 138 6 150 2 2.3 1 0 

No Signal 5 130 6 143 2 2.2 1 <0.1 
, 

V109A 12AU7 
Picture 
2nd Det. 

15000 Mu. V. 
Signal 1 -25.8 3 0 2 -1.85 

No Signal 1 -14 - 3 0 2 -.6 

Tube 
Na. 

Tube 
Type Function 

E. Plate E. Screen E. Cathode E. Grid 

Notes on 
Measurements 

Operating 
Conditv,n Pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

V109B 12AU7 
Horiz. Sync 
Separator 

15000 Mu. V. 
Signal 6 260 - 8 160 7 122 

No Signal 6 253 - 8 105 7 94.5 

V1I0A 6X8 
Video 
Amplifier 

15000 Mu. V. 
Signal 9 120 8 147 6 .9 7 -1.85 

AGC control set for 
normal operation 

No Signal 9 95 8 138 6 1.35 7 -.6 
AGC control set for 
normal operation 

V110B 6X8 
Vert. Sync 
Separator 

15000 Mu. V. 
Signal 3 79 6 .90 2 -26.8 

No Signal 3 46.5 - - 6 1.35 2 -2.1 

VI 11A 12AU7 
Video 
Output 

15000 Mu. V. 
Signal 6 231 8 13 7 0 

No Signal 6 225 -- 8 12.5 7 0 

VII1B 12AU7 
AGC 
Amplifier 

15000 Mu. V. 
Signal 1 -55 3 135 2 125 

No Signal 1 0.3 - 3 132 2 68 . 

V112A 12AU7 
Sync 
Output 

15000 Mu. V. 
Signal 1 83 - 3 0 2 -3.28 

No Signal 1 84 3 0 2 -1.3 

V112B 12AU7 
Vertical 
Oscillator 
& Discharge 

15000 Mu. V. 
Signal 6 80 8 0 7 -63.5 

Depends on setting 
of Vert. hold control 

No Signal 6 182 - 8 0 7 -60 
Voltages shown 
are synced pis 
adjustment 

V113 6AQ5 
Vertical 
Output 

15000 Mu. V. 
Signal 5 253 6 262 2 0 1-7 - 28.8 

No Signal 5 245 6 253 2 0 1-7 -27.5 

V114 6SN7GT 
Horizontal 
Osc. Control 

15000 Mu. V. 
Signal 2 175 3 -3.5 1 -21 

No Signal 2 170 3 -5.5 1 -17.5 

6SN7GT 
Horizontal 
Oscillator 

15000 Mu. V. 
Signal 5 183 6 0 4 -67 

No Signal 5 179 6 0 4 -65 

V115 6CD6G 
Horizontal 
Output 

15000 Mu. V. 
Signal Cap • 8 193 3 22 5 -- 14 

*High Voltage 
Pulse Present 

No Signal Cap • 8 185 3 20.5 5 - 13.5 
*High Voltage 
Pulse Present 

V116 
1B3GT 
/8016 

H. V. 
Rectifier 

15000 Mu. V. 
Signal Cap * 2 & 7 18,700 - 

*High Voltage 
Pulse Present 

No Signal Cap * - 2 & 7 18,350 
*High Voltage 
Pulse Present 

V117 6AU4GT Damper 
15000 Mu. V. 

Signal 5 261 3 
*High Voltage 
Pulse Present 

No Signal 5 253 3 * 
*High Voltage 
Pulse Present 

V118 24CP4A Kinescope 
15000 Mu. V. 

Signal Cap 18,700 10 428 11 44.5 2 0 
At average 
Brightness 

No Signal Cap 18,350 10 425 11 39.5 2 0 
At average 
Brightness 

V119 
V120 

5U4G 
5Y3GT 

Rectifiers 
15000 Mu V. 

Signal 4 6 6 -- 2 di 8 277 - 

No Signal 4 & 6 - 2 & 8 271 

©John F. Rider 
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CHASSIS KCS84F, KCS84I 
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VIEW 

RII 
120 

7 
CONv 
TRANS 

4105 

cuT .01 

21 

$12Ut 
13 
, - C29 
I 1470 

51 FRONT 4110 REAR' 
SECTIONS VIEWED 
FROM FRONT AND 
SNOWN IN CHANNEL' 
NO.2 POSITION , 
(54 - 00 MC.) 

D• 42214,L 

All voltages measured with "Volt- Figure 28— 
Schematic Diagram 

Ohmyst" and with no signal input. Volt- KCS84F or KCS84I 
ages should hold within ± 20% with 
117 v. a-c supply. 

Direction of arrows at controls indi-
cates clockwise rotation. 

REPLACEMENT PARTS 

OV 

R F A.G 

1104 
1ST PO< 

TRANI, 

CI20 , 
1470 11:. 

RI20 

K 10.22 +270V. 

1--) 
C 146 

4 5 . 001 . 

R152 
470K 

R iSI 
- C124 A 390 K 
I 10 AlF. 

V lOI 

6A U6 
Iv SOUND 
F Am.L. 

TRH 
SOuN 0 I- F 
TRANS 
4.5 MC 

cerRibtt 
• 11.3  •I1S 

• 

Y 

CIOI CI95 

• 155 V. 

1/104 

6CF 6 
1ST. PIK 
I-• AIMPL 
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.001 
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45 MC 

C 

I F 
A.6 C 

RI33 
470 
*AA.  

V107 

6CF 6  MI-FRTR FIE 
2NO AN5 
fE AREL 45.5 MC 

V102 

6AU6 
2ND. SOUND 
fE MAPL. 

•203V F 

7102 
RATIO DOT 
TRANS 
4.5 MC 

C104 - 
.01 

14270V. 

1555 1/1 

V10913 R R,60 

12AU7 et. 
NOR. SYNC C148 
SEPARATOR 270 

RIGI C150 
27015 0.1 

I- 

C149 
330 

yea 

6CB6 
ORO PIN 
1.F AmPL 

VI10 

6X8 
VERT SYNC 
SRPARATOR 

R163 
47)1 

5 I + ,5164 
;39K 

0105 

GALS 
RATIO 
DETECTOR 

1100 
4114 FIX 
I.F TRAMS 
44.5 MC. 

Ri66 e V1124 

2200 12AU7 
R ., SyNC 
0,0‘; OUTPUT 

:e,$ e6(à5,z p2.2 MRO .033 .O2Z 

4-1 
C ISO 
220 

C147 CI52 

T.00119 • 
•270 V. -cis3 MEG.. 81 

The schematic is shown in the latest 
condition at the time of printing. 

All resistance values in ohms. 
1000. 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

LI to 

L42 Incl. 

L43 

L44 

145 

L46 

L47 

148 

149 

150, 151 

152 

153 to 

157 toc!. 

L58 

RI 

R2 

R3 

R4 

R5 

R6, R7 

R8 

R9, RIO 

R11 

77919 

73874 

77921 

73460 

76562 

78466 

77859 

79067 

77206 

504410 

$23312 

523315 

502233 

502410 

502210 

503510 

503112 

(Part of Si, S2, S3, S4) 

Coil-Channel No. 13 mixer coil ( Part of 

SI, S2, S3, 54) 

Coll-Channel No. 6 mixer coil ( Part of 

SI, S2, S3, 54) 

Coil-Channel No. 13 RF plate coil ( Part 

of Si, S2, S3, S4) 

Coil-Channel No. 6 RF plate coil ( Part 

of SI, S2, S3, S4) 

Coil- RF amplifier coupling coil 

Coil- RF choke coil 

Connector- RF grid switch return connector 

Coll-Heater choke coil 

Coil-Filament choke coil 

Part of Antenna matching transformer 

(Part of S4) 

Resistor-Fixed, composition, 100,000 ohms, 

1:20%, 1/2  W. 

Resistor-Fixed, composition, 12,000 ohms, 

± 10%, 2 w. 

Resistor-Fixed, composition, 15,000 ohms, 

-±10%, 2 w. 

(Part of TI) 

Resistor-Fixed, composition, 3300 ohms, 

-±-10%, 1/2  w. ( Part of S2) 

Resistor-Fixed, composition, 100,000 ohms, 

-±10%, 1/2  w. ( Part of S2) 

Resistor-Fixed, composition, 1000 ohms, 

± 20%, 1/2  w. ( Part of S3) 

Resistor-Fixed, composition, 1.0 megohms, 

w. • 

Resistor-Fixed, composition, 120 ohms, 

-1.-10%, 1/2  w. 
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Po S 1- Tv MIN NIGH 
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12AU7 L1102 
250 PI% 12014.01 
DOT. 8111.5E0 

C183 - 
0.1 

vils 

6CD6-G 
NOR. SWEEP 
OUTPUT 

C 187 
0.27 I 

, 
0217 
27K 

1̀25: 47° 

R209 

L104 
4.5 mc 
TRAP 

V 1104 LioS 

6)(8 C157 250 Liu•il 
VIDEO 47 °RR • ORN 
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RI35 96V 
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SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

R12 

R13 

R14 

RIS 

S4 

TI 

T2 

CI to 

C4 bd. 

C5 

C6 

C7 

1 

504268 

503182 

78802 

78399 

78396 

77084 

75199 

76532 

Resistor-Fixed, composition, 6800 ohms, 

-±-20%, 1/2  w. 

Same as RI 

Resistor-Fixed, composition, 820 ohms, 

-±10%, 1/2  w. 

Same as R11 

Stator- RF grid stator complete with rotor 

and coils ( L32 to 141 Incl.) 

Transformer-Convertor transformer 

Transformer-Antenna matching transformer 

complete ( C24, C25, C26, C27, II, 153. 

154, L55, L56, L57) 

Part of Antenna matching transformer 

Capacitor-Ceramic. feed-thru, 1000 mmf. 

Capacitor - Fixed, ceramic, 270 mmf., 

-±-20%, 500 V. 

Trimmer-Adjustable, 1-4 mml. 

0157 RI38 
12K 2714. 

VIIIA 

12AU7 
C1513 VIDEO 
0.1 OUTPUT 

 If-
LIO 
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I'Ve: 4 11144 
IF 180 
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05 

+270V. 
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2244 .015 .027 22K ouTpuy 
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f-e-f 
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C162 11177 $.,R26„1 
.047 15K 

_C 166 
1.068 

127(9 

- 3 2 

C160 11178 

183 -67 
0.0 RECT 

SYMBOL 
NO. 

STOCK 
NO. 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

C8, C9 

CIO 

C11 

C12 

CI3 

C15 

CI6 

CI7 to 

CI9 Incl. 

C20 

C2I 

C22 

C23 

7752 

75199 

77151 

78276 

71599 

78397 

78603 

77913 

71504 

Capacitor - Fixed, ceramic, 1000 mml., 

+100%, -0%, SOO v. 

Capacitor - Fixed, ceramic, 270 mmf., 

-±-20%, 500 v. DC ( Part of S4) 

Trimmer-Adjustable, 0.8-3.0 mmf. 

Capacitor - Fixed, ceramic, ISO mmf., 
st-10%, 500 v. DC ( Part of S3) 

Capacitor - Fixed, ceramic, 270 mmf., 
i-20%, SOO v. DC ( Part of S2) 

Same as C5 

Trimmer-Mica, 80-150 mmf. 

Same as C5 

Capacitor - Fixed, ceramic, 82 malt., 
±-10%, 500 V. 

Same as CII 

Capacitor-Adjustable, steatite, 0.8-3.0 mmf. 

(Part of SI) 

Capacitor-Fixed, headed-lead, 0.68 Mini., 

-±-20%, 500 v. DC ( Part of S2) 

470K 
Y 

R 183 
2.5 MEG. 
vER7.LINE . 
coNTR. 

+18.350V 

41146 
270 

LIO 
120 MU- 14 

BLU drat 
o 1 
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500 MU- kl 
Garr WHT 
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+270V R145 

2oo K 
511101.ns E 55 
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VIEW 
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27IV. 81R, I 
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.1.13LK. ea. 310 
L117 r 

a 4270 V. 
C1194 C1174 
80 A•F. roomi SUPPLY 

102 

ItS V. GOA, 
SUPPLy 

DESCRIPTION 

C24 

C25 

C26 

C27 

C28 

C29 

C31 

C33 

C34, C35 

C36 

C38 

C39 

78247 

77865 

79192 

73960 

77293 

77616 

75437 

71503 

Capacitor-Fixed, ceramic, 10 mmf., 

mmf., 500 v. 

Same as C11 

Capacitor-Fixed, ceramic, 10 mmf 

mmf., 500 v. 

Trimmer-Ceramic, variable-fine tuning 

Capacitor-Fixed, ceramic, 10,000 mmf., 

500 v. 

Capacitor - Fixed, ceramic, 470 mmf., 

+100%, -0%, 500 v. ( Part of S3) 

Capacitor-Fixed, headed-lead type, 2.2 

i-20%, 500 v. DC 

Capacitor-Adjustable, mica, 4-40 mmf. 

Same as C29 

Capacitor - Fixed, ceramic, 100 mmf., 

st20%, 500 v. DC ( Part of S2) 

Capacitor-Fixed, headed-lead type, 3.3 

mmf., -i-20%, 500 v. DC ( Part of S5) 

Same as C31 ( Part of S3) 
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SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

CI02, C103 
C104, C105 
C106 
CI07, C108 

C109 

C110 

CUL 

C112 

C113 

C114 

CII5 

C116 

1111 

39644 

73595 

73787 

79017 

79015 

79014 

47617 

73599 

73561 

(Part of 71011 
Same as C101 
(Part el T102) 
Capacitor-Fixed, mica, 470 mml., 

500 v. DC 
Capacitor-Fixed, paper, 0.0022 mt., 

600 v. DC 
Capacttor-Fixed, paper, 0.47 ml., 
200 v. DC 

Capacitor-Fixed, paper, 0.0047 mt., ±-20%, 
400 v. DC 

Capacitor-Fixed, paper, 0.033 mt., J-10%, 
200 v. DC 

Capacitor-Fixed, paper, 0.01 ml , 
200 v. DC 

Capacitor-Fixed, ceramic, 270 mmf., 500 
v. DC 

Capacitor-Fixed, paper, 0.0027 ml.. -±-10%, 
600 v. DC 

Capacitor-Fixed, paper, 0.01 mt., ±-20%, 
400 v. DC 
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SYMBOL 
NO.. 

STOCK 
NO. DESCRIPTION 

C117A, B 

C118 

C119A,B 

C120 

C121 

C122 
C123 

C124A, B. C 

CI25, CI26 

CI27 

C128 
CI29 

782i2 

79020 

77644 

77293 

73794 

78220 
39044 

78213 

78622 

Capacitor-Electrolytic, 100/20 mi., 400/50 
v. DC 

Capacitor-Fixed, paper, 0.0027 mf., ±1091. 
1000 v. DC 

Capacitor-Electrolytic. 80/20 mt., 400/400 
v. DC 

Capacitor-Fixed, ceramic, 470 mml., + 100 
-0%. 500 v. DC 

Capacitor-Fixed, paper, 0.22 ml., 
200 v. DC 

Capacitor-Adjustable, mica, 5-70 mml. 
Capacitor-Fixed, ceramic, 15 mml., 500 v. 
DC 

Capacitor - Electrolytic, 10/5/30 mi., 
350/350/50 v. DC 

Same as C120 

Capacitor - Fixed, ceramic, 470 mud., 
±-20%, 500 v. DC 

Same as C120 
Same as CI27 

NO. 
SYMBOL 

STOCK 
NO. DESCRIPTION 

C130A, B 

C131 

C132 
C133 
C134 

C135 
C137 

C1381 

CI39 
C140 

CI41 
C142 
C143 

77672 

78623 

73960 
33098 

39042 

73557 

78980 

78796 

C144 76575 

Capacitor-Fixed, ceramic, dual, 
mmf., + 100 -0%, 500 v. DC 

Capacitor - Fixed, ceramic, 1000 mml., 
2-,20%, 500 v. DC 

Same as C120 
Same as C101 

Capacitor-Fixed, ceramic, 10 mmf., 500 v. 
DC 

(Part of LI04) 
Capacitor-Fixed, ceramic, 47 mml., 500 v. 
DC 

Capacitor-Fixed, paper, 0.1 ml.. 
600 v. DC 

Same as C115 
Capacitor-Fixed, paper, 0.001 ml., 

1600 v. DC 
Same as C138 
Same as C110 
Capacitor-Fixed, mica, 680 mml., 

1000 v. DC 
Capacitor - Fixed, ceramic, 180 mml., 

±-10% , 3500 v. DC 

470/470 CI45 
CI46 

C147 

C148 

CI49 

C150 

C151 

C152 

C153 

C154 

CI55 

C156 
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to.„1 SUPPLY 115760,7 
SUPPLY 

STOCK 
NO. DESCRIPTION 

75249 

78221 

76579 

39640 

73551 

73552 

71922 

76474 

73810 

58271 

79019 

Same as C109 
Capacitor-Fixed, paper, 0.001 ml., 
600 v. DC 

Capacitor-Fixed, paper, 0.0039 ml., 
600 v. DC 

Capacitor-Fixed, mica, 270 mml.. 
1000 Y. DC 

Capacitor-Fixed, mica, 330 mml., 500 v. 
DC 

Capacitor-Fixed, paper, 0.1 ml., 
400 v. DC 

Capacitor-Fixed, paper, 0.033 ml,, 
400 v. DC 

Capacitor-Fixed, ceramic, 180 mml., 500 
y. DC 

Capacitor-Fixed, mica, 82 mml., :L-5%, 
1000 v. DC 

Capacitor-Fixed, paper, 0.022 ml., 
1000 v. DC 

Capacitor-Fixed, mica, 220 mml,, 
500 v. DC 

Capacitor-Fixed, paper, 0.0082 ml.. 
400 V. DC 

©John F. Rider CHASSIS KC,S84H, KCS84K 
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CHASSIS KCS84F, 84H, 841 84K 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK ! 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

R20 Some as R6 RI75 Some as RI52 
CI57 Some as C115 R21 Same as R2 

R114 502447 Resistor-Fixed, composition, 470,000 ohms, 
-±20%, 

18176 502322 Resistor-Fixed, composition, 22,000 ohms, 
CI58 

C159 

C160 

78221 

73594 

Some as C150. 

Capacitor-Fixed, paper, 0.0039 mi. , ±5% , 
600 v. DC 

Capacitor-Fixed, paper, 0.01 mf., ±10%, 
600 v. DC 

TI 

T2 
C301 to 1 
C303 Incl. 1 

78396 

78399 

79553 

Transformer-Antenna matching transformer 

complete 
Transformer-Convertor transformer ( 188) 

Capacitor-Variable tuning capacitor 

18115 

R116 

502433 

512156 

Vs w. 
Resistor-Fixed, 330,000 oh composition, ms, , c 
±-20%, Vs w. 

Resistor-Fixed, composition, 560 ohms, 
, -±-10%, 1 w. 

18177 502315 

18178 502439 

-±105-, vs w. 

Resistor-Fixed, composition, 15,000 ohms, 
-±5%, Vs w. 

Resistor-Fixed, composition, 390,000 ohms, 

-2:10% , Vs CI61 Some as C115 C304, C305 79554 Stator-Oscillator stator assembly 18117 522218 ! Resistor-Fixed, composition, 1800 ohms, w. 

CI62 73592 Capacitor-Fixed, paper, 0.047 mf., -2-.10%. 
600 v. DC 

C306 
C307 

79555 
79556 

Capacitor-Oscillator trimmer capacitor 
Capacitor - Adjustable, ceramic, 0.8-3.5 

R118 502210 
-±-10%, 2 w. 

Resistor-Fixed, composition, 1000 ohms, 
±10%, V: w. 

R179 

18180 

502312 

512322 

Resistor-Fixed, composition, 12,000 ohms, 
±10%, Vs w. 

Resistor-Fixed, composition, 22,000 ohms, 
C163 

C164 

73797 

73798 

Capacitor-Fixed, paper, 0.015 mf., :1,10%, 
400 v. DC 

Capacitor-Fixed, paper, 0.022 mf., -±20% , 
600 v. DC 

C308 
C309 to 1 
C311 Incl. ( 

79558 

79559 

mml. 
Capacitor-Trimmer, 10-50 mml. 

Capacitor-Feed thru. 1000 mmf. 

18119 

18120 

502515 

502418 

Resistor-Fixed, composition, 1.5 megohms, 
-±.5%, ./1 w. 

Resistor-Fixed, composition, 180,000 ohms, 
-±-5%, ,i2 w. 

18181 

R182 

502333 

502447 

-±5%, 1 w. 
Resistor-Fixed, composition, 33,000 ohms, 
±.5%, Vs w. 

Resistor-Fixed, composition, 470,000 ohms, 
C166 

C167 

C168 

79016 

75345 

73592 

Capacitor-Fixed, paper, 0.068 mf., -±-10%. 
200 v. DC 

Capacitor-Fixed, paper, 0.027 mf. , :1:10% , 
600 v. DC 

Capacitor-Fixed, paper, 0.047 mf., ;1:20%, 
600 v. DC 

C3I2, C313 

CR301 

L301, 1.302 
1.303 

79560 

77489 

79557 

Capacitor-Fixed, ceramic, 1 mad., -±0.1 
mmf., 500 v. DC, non-insulated 

Rectifier - UHF diode crystal germanium 
rectifier 

Coil- RF tank plate 
Tank Assembly-complete with capacitor 

. 
18121 

18122 

18123 
18124 

77671 

502315 

502515 

Resistor-Fixed, composition, 3800 ohms, 
i-10%, 7 w. 

Resistor-Fixed, composition, 15,000 ohms, 
-±-10%, 42 w. 

Some as R103 
Resistor- Fixed, compos ition. 1.5 megohms, 

R183 
18184, 18185 

18186 

78807 
S02439 

502422 

-±10%. Vs w. 
Control-Vertical Linearity Control 
Resistor-Fixed, composition, 390,000 ohms, 

-.1.--5%, Ys w. 
Resistor-Fixed, composition, 220,000 ohms, 

J.--10% Va w. 
C169 Some as C150 (C7) ±-10%, Vs w. R187 502410 Resistor-Fixed, composition, 100.000 ohms, 
C170 Same as C111 L304 79564 Board-Antenna terminal board assembly R125 502068 Resistor - Fixed composition, 68 ohms, ±20%, Vs w. 
CI73 Same as C146 L305 to 1 -±-5%, Va w. 18188 502233 Resistor-Fixed, composition, 3300 ohms, 
CI74A, B 75217 Trimmer-dual trimmer, 10-160 mini. L307 Incl. Ç 79565 Choke- RF choke RI26 1 502356 Resistor-Fixed, composition, 56,000 ohms, ±10%, Y: w. 

CI76 79063 Capacitor-Fixed, mica, 47 mmf., i-5%, L308, L309 Coil-Mixer coupling coil for oscillator and I ±5%. 42 w. R189 $02315 Resistor-Fixed, composition, 15,000 ohms, 
1000 v. DC output section R127 Same as R103 -2.-20%, Vs W. 

CI77 Same as C150 1310 79567 Coil-IF. output coil 0.15 microhenries RI28 502033 Resistor - Fixed, composition, 33 ohms, 18190 502415 Resistor-Fixed, composition, 150,000 ohms 

C178 73553 Caoacitor-Fixed, paper, 0.047 mf., ±--20%, L311 79566 Coil-Oscillator loop coil -±5%, Vs w. -±10%, Vs w: 
400 v. DC R301 502222 Resistor-Fixed, composition, 2200 ohms, R129 Some as 18103 18191 502433 Resistor-Fixed, composition, 330,000 ohms 

CI78 73562 Capacitor-Fixed, paper, 0.022 mf., -2:20%. -±-10%, Vs W. RI30 Same as R126 2=10%, Vs w. 

CI80 
400 v. DC 

Same as C110 
18302 512268 Resistor-Fixed, composition, 6800 ohms, 

J-10%, 1 w. 
RI31 502118 Resistor - Fixed, composition, 180 ohms, 

J-5%, Vs w. 
18192 502482 Resistor-Fixed, composition, 820,000 ohms 

-..1:10%, Vs w. 

CI81 76476 Capacitor-Fixed, mica, 330 mmf., -±5%, 
1000 v. DC 

R303 502268 Resistor-Fixed, composition, 6800 ohms, 
i-10%, 'la w. 

18132 502539 Resistor-Fixed, composition. 3.9 megohms, 
2-.:10%, Va w. 

18193 502433 Resistor-Fixed, composition, 330,000 ohmr 
±-10%, Vs w. 

CI82 73594 Capacitor-Fixed, paper, 0.01 mf., -±5%, 
600 v. DC 

CI86 73557 Capacitor-Fixed, paper, 0.1 mf., -±10%, 
600 v. DC 

18133 502147 Resistor - Fixed, composition, 470 ohms, 
-±-20%, Vs w. 

R194 502382 Resistor-Fixed, composition, 82,000 ohms, 
J-10%, 'la w. 

C183 Same as C138. C187 73786 Capacitor-Fixed, paper, 0.27 mf., -±10%. 18134 I 502347 Resistor-Fixed, composition, 47,000 ohms, R195 502410 Resistor-Fixed, composition, 100,000 ohms, 

C184 6479 Capacitor-Fixed, popes, 680 mmf., -.1-10% 
600 v. DC C188, C189 73597 

200 v. DC 
Capacitor-Fixed, paper, 0.047 mf., -±-10%, 

I 

R135 502239 

-±-10%, Vs w. 
Resistor - Fixed, composition, 3900 ohms, R196 77639 

±-5%, Vs w. 
Control-Horizontal Hold Control 

CI85 75249 Capacitor-Fixed, paper, 0.001 mf., ±5%, 
600 v. DC C190 79022 

1000 v. DC 
Capacitor-Fixed, mica, 270 mmf., -±-20%, 

I 
RI36 502112 

-.1-5%, Va w. 
Resistor - Fixed, composition, 120 ohms, 

R198 502239 Resistor-Fixed, composition, 3900 ohm•- , 
±-10%, 'la w. 

LI to 1 1000 v. DC , ±.10%, Vs w. 18199 512415 Resistor-Fixed, composition, 150,000 ohms, 

L5 Incl. 1 Part of Antenna matching transformer C192 Part of Yoke 18137 Same as 18113 i-5%, 1 w. 

L6 78466 Coil- RF choke C193 79018 Capacitor-Fixed, mica, 0.0039 mf., ±10%, RI38 (Part of 1.105) 18200 502315 Resistor-Fixed, composition, 15,000 ohm., 

L7 76562 Coil- RF amplifier coupling coil 400 v. DC R139 522318 Resistor-Fixed, composition, 18,000 ohms, 
-±10%, Vs w. 

L8 
L9 

LIO to 1 

77859 
79542 

Coil- RF grid switch return connector coil 
Coil-I.F, input coil complete with adjust- 
able core 

C194 to 1 
C197 Incl. f 
CI98 75643 

Some as C120 

Capacitor-Fixed, paper, 0.001 mf., ±-10%, 
600 V. DC 

18140 502256 

18141 

±10%, 2 w. 
Resistor-Fixed, composition, 5600 ohms, 
-±-10%, Va w. 

Same as 18114 

R201 

18202 

512518 

512347 

Resistor-Fixed, composition, 1.8 megohms, 

±5%, 1 w. 
Resistor-Fixed, composition, 47,000 ohms, 

-±-5%, I w. 

113 Incl. Ç (Part of S3 .and S5) C199 73960 Capacitor-Fixed, ceramic, 1000 mmf., 500 R142 522275 Resistor - Fixed, composition, 7500 ohms, 
R203 Same as 18192 

L14 73458 Coil-Channel No. 6 RF grid coil ( Part of v. DC ±-5%, 2 w. 18204 502510 Resistor-Fixed, composition, 1 megohm, 

S3 and S5) F101 78798 Fuse-0.45 amp R144 502118 Resistor - Fixed, composition, 180 ohms, 
-±-10%, Vs w. 

LIS to / 1101 35787 Connector- Phono input connector -±-10%, Vs w. R205 502047 Resistor - Fixed, composition, 47 ohms 

119 Incl. Ç 
120 77921 

(Part of S3 and S5) 
Coil-Channel No. 12 RF plate coil ( Part 

of S3 and S5) 

1102 

L101 

68590 

73477 

Connector-Deflection Yoke connector, 8 
contact, female 

Choke-Filament choke coil 

RI45 
18146 

78209 
502127 

Control-Brightness control 
Resistor - Fixed, composition, 270 ohms, 
±10%. Vs w. 

18206 78797 

±-20%, VI w. 

Resistor-Fixed, wire wound, 47 ohms, 
±-10%, 2 w. 

L21 to 1 75253 Coil 120 UH Same R114 
R207 522327 Resistor-Fixed, composition, 27,000 ohms, 

L26 bd.  (Part of S3 and S5) 
L102 -Peaking coil, R147 as ±-10%, 2 w. 

127 
L28 to 1 

78584 Coil- RF plate 1.F. coil ( Part of 53) 
1103 

1104 

98482 
76983 

Coil-Peaking coil, 250 UH 
Coil-4.5 MC, trap 

RI48 502343 

502415 

Resistor-Fixed, composition, 43,000 ohms, 
-i..-5%, Vs w. 

Resistor 150,000 ohms, 

R208 
R209 502356 

Same as 18161 
Resistor-Fixed, composition, 56,000 ohms, 

L31 Incl. f (Part of S3 and S5) L105 77674 Coil-Peaking coil, 250 UH R149 -Fixed, composition, 
Vs 

-2:10%, Vs w. 

132 73460 Coil-Channel No. 6 RF plate coil ( Part 
of S3 and S5) 

1.106 
L107 

78222 
75252 

Coil-Peaking coil, 250 UH 
Coil-Peaking coil, 500 UH 

R150 512347 
J-5%, w. 

Resistor-Fixed, composition, 47,000 ohms, 
±-20%, 1 w. 

18210 78795 Resistor-Fixed, wire wound, 1.2 ohms, 
-1--5%, t,$ w. 

133 77206 Coil-Filament choke coil 1.108 71529 Coil-Peaking coil, 120 UH RISI 502439 Resistor-Fixed, composition, 390,000 ohms, 
R211 to 1 
18213 Incl. Ç (Part of Yoke) 

135 76763 Côn- Heater choke coil L109 76441 Coil-width coil -±-10%. Vs w. 18214 502410 Resistor-Fixed, composition, 100,000 ohms  
L36 77919 Coil-Channel No. 13 mixer coil 1110 76640 Choke- RF choke, 1.5 UH RI52 502447 Resistor-Fixed, composition, 470,000 ohms. ±20%, l/5 w. 
U7 to 1 
1.42 Incl. 1 
L43 
L44 to 1 
L47 lad. 
L48 

78583 

73874 

(Part of Si and S2; 

Coil-Mixer I . F. coil ( Part of SI and S2) 

(Part of Si and S2) 

Ca-Channel No. 6 mixer coil ( Part of 
SI and S2) 

LIII 
1.112 
LII3 to 1 
L116 Incl. Ç 

L117 
1.118 

76442 
73477 

77676 

78204 

Coil-Horizontal linearity coil 

Choke-Filament choke 

Part of Yoke 

Choke-Filter choke 
Coil-lst I.F. grid trap 

RI53 
R154 

RISS 

18156 

78808 
502368 

502468 

±10%. Va w. 
Same as R132  
Control-AGC Control 
Resistor-Fixed, composition, 68,000 ohms, 
-±10%, 41 w. 

Resistor-Fixed, composition, 680,000 ohms, 
±10%. Vs w. 

R215 
R216 

R217 
SIOI 
T101 

T102 

78211 
76981 

77112 

(Part of 1.106) 
Same as R113 
Same as R207 
Switch-TV, Phono and Tone Switch 
Transformer-Sound I.F. transformer 

Transiormer-ilatio Det. transformer 

149 77915 Coil-Channel No. 13 oscillator coil ( Part 
L119 Same as LI12. 

18157 502310 Resistor-Fixed, composition, 10,000 ohms, TIO3 76997 Transformer-Audio output transformer 
of SI and S2) P102 74594 Connector-Male connector for deflection 

-±10%. Vs w. T104 78203 Transformer-1st I.F. Grid transformer 
150 to 1 
160 Incl. ( 
L61 78401 

(Part of Si and S2) 

Coil-Channel No. 6 antenna coil 

PC101 76433 
yoke 

Transformer-let, 2nd and 3rd Pix. I.F. 
transformers Includes T106, TIO7 and 
1108 

18158 

18159 
18160 502318 

Same as 18140 

Same as 18155 
Resistor-Fixed, composition, 18,000 ohms, 

T106 to 1 
TIO8 Incl. f 
T112 78809 

(Part of PC101) 

Transformer-Vertical output transformer 
R1 502268 Resistor-Fixed, composition, 6800 ohms, 

±20%, Vs w. 
18101 502082 Resistor - Fixed, composition, 82 ohms, 

-±-10%. V: w. R161 502427 
± 10% , Va -ye. 

Resistor-Fixed, composition, 270,000 ohms, 
TI13 
T114 

78805 
76440 

Transformer-Power transformer 
Transformer-Syncroguide transformer 

182 502112 Resistor-Fixed, composition, 120 ohms, 
±-10%, Vs w. 

18102 (Part of T101) -±10%, Vs w. 

Resistor 2.2 
T11.5 78810 Transformer-Hi Voltage transformer 

183 502410 Resistor-Fixed, composition, 100,000 ohms, 
±-20%, Vs w. ( Part of S2) 

18103 502210 Resistor - Fixed, composition, 1000 ohms, 
±--20%, V: w. 

18162 502522 - Fixed, composition, megohms, 
-±-10%, Va W. 

78869 Yoke-Deflection yoke complete with male 
connector 1113, 1114. 1115, L116, 18211, 

C192. For Models 24S529 
R4, R5 502510 Resistor - Fixed, composition, I meg., 

±-10%, Vs w. 

R104 522310 Resistor - Fixed, composition, 10,000 ohms, 
±-.20%, 2 Ye. 

18163 502347 Resistor- Fixed, composition, 47,000 ohms, 
-±-10%, VI w. 

R212, 18213, and 
U, 24S532 and U 

R6 502210 Resistor-Fixed, composition, 1000 ohms, 
±-20%, 41 w. ( Part of S3) 

R105 512210 Resistor-Fixed, composition, 1000 ohms, 
i-10%, 1 w. 

181 64 
18165 502512 

Same as R108 
Resistor-Fixed, composition, 1.2 megohms, 

79490 Yoke- Deflection yoke complete with male 
connector for Models 24S531 and U. 

R7 522315 Resistor-Fixed, composition, 15,000 ohms, 
18106 77670 Resistor-Fixed, wire wound, 3300 ohms, 

-±10%, 

±-10%, Vs ye, 
2200 

SPEAKER ASSEMBLIES  -±-10%, 2 w. 
7 w. R166 502222 Resistor-Fixed, composition, ohms, 

R8 (Part of '1'2) 
18107 502047 Resistor - Fixed, composition, 47 ohms, 

-±-10%, Va w. R167 512256 
±5%. V1 w. 

Resistor-Fixed, composition, 5600 ohms, 971892-1 
189 502233 Resistor-Fixed, composition, 3300 ohms, 

J-10%, Vs w. ( Part of S2) 
18108 502339 Resistor-Fixed, composition, 39,000 ohms, 

±-10%, i/s W. RI68 502522 
±10%. 1 w. 

Resistor-Fixed, composition, 2.2 megohms, 
RMA 274 

RIO, R11 Same as R3 ( Part of S2) 10,000 -±10%, Vs w. 77777 Speaker-10" PM. ( 1.47 oz.) speaker com-

R12 Same as 183 
18109, R110 502310 Resistor-Fixed, composition, ohms, 

±-5%, Vs w. R169 502322 Resistor-Fixed, composition, 22,000 ohms, 
plete with cone and voice coil (3.2 
ohms) Plug-in type terminal board  

1813 

1814 

522312 

502182 

Resistor-Fixed, composition, 12,000 ohms, 
±-10%, 2 w' 

Resistor-Fixed, composition, 820 ohms, 
±-10%, V: w. 

R111 

R112A, B 

502610 

78208 

Resistor-Fixed, composition, 10 megohms, 
±20%, Ya w. 

Control-Power, volume and picture con- 
trol 

18170. 18171 
18172 78210 

-2-.10%. Vs w. 
Same as R160 
Control-Vertical hold control 

NOTE: If stamping on speaker in instru-
ment does not agree with above speaker 
number, order replacement parts by 
referring to Model number of Instrument. 

1819 502033 Resistor - Fixed, composition, 33 ohms, RI13 $002312 Resistor-Fixed, composition, 12,000 ohms, 
R173 78806 Control-Height control number stamped on speaker and full 

±10%, Vs W. (Part of S2) -±10%, Vs w. R174 (Part of L108) description of part required. 

©John Y. Rider 
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(1) RCA 6AU6  
(2) RCA 6CB6 

(3) RCA 6CB6 
(4) RCA 6CB6 
(5) RCA 6CL6  

(6) RCA 6AU6 
(7) RCA 6AU6 

©John F. Rider 

Models 2I-D-527, 21-D-527U 
"Ashland" 

Mahogany, Blonde Tropical Hardwood 

PICTURE SIZE 227 square inches on a 21ZP4B Kinescope 

TELEVISION R-F FREQUENCY RANGE 

Model 21-D-527 

All 12 VHF channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 

Model 21-D-527U 

Any of 70 UHF channels 470 mc. to 890 mc. 

Any of 12 VHF channels, 54 mc. to 88 mc,, 174 mc. to 216 mc. 

INTERMEDIATE FREQUENCIES 

Picture I-F Carrier Frequency  45.75 mc. 

Sound I-F Carrier Frequency 41.25 mc. 

VIDEO RESPONSE  To 3.6 mc. 

SEE POWER RATING 250 watts max. 

AUDIO POWER OUTPUT RATING 4.5 watts max. 

CHASSIS DESIGNATIONS Model 21-D-527-KCS90 

Model 21-D-527U-KCS90A 

FOCUS  Magnetic 

SWEEP DEFLECTION  Magnetic 

SCANNING  Interlaced, 525 line 

HORIZONTAL SCANNING FREQUENCY 15,750 cps 

VERTICAL SCANNING FREQUENCY 60 cps 

FRAME FREQUENCY (Picture Repetition Rate) 30 cps 

RCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK22D-Model 21-D-527 
(1) RCA 6BQ7A  R-F Amplifier 
(2) RCA 6X8  R-F Oscillator and Mixer 

Tuner KRK30C-Model 21-D-527U 

(1) RCA 6AF4 

(2) RCA 6BQ7A 

(3) RCA 6X8   

 UHF Oscillator 

5 VHF R-F Amplifier 
-J UHF I-F Amplifier 

VHF R-F Oscillator & Mixer 
UHF I-F Amplifier 

A K3D or a IN82 crystal is used as the UHF mixer 

All Models 
1st Picture I-F Amplifier 

 2nd Picture I-F Amplifier 

 3rd Picture I-F Amplifier 
 4th Picture I-F Amplifier 

Video Amplifier 

1st Sound I-F Amplifier 

2nd Sound I-F Amplifier 

(8) RCA 6AL5 Ratio Detector 
(9) RCA 6AV6 let Audio Amplifier 

(10) RCA 6AQ5 Audio Output 
(11) RCA 12AU7 Vert. Sync. Sep. and AGC 
(12) RCA 12AU7 Horiz. Sync. Sep. and Sync. Ampl. 

(13) RCA 6J5 Vert. Sweep Osc. and Discharge 
(14) RCA 6A05 Vertical Sweep Output 
(15) RCA 6SN7GT Horizontal Sweep Oscillator and Control 

(16) RCA 6BQ6GT Horizontal Sweep Output 
(17) RCA 6AX4GT  Damper 

(18) RCA 1B3-GT High Voltage Rectifier 
(19) RCA 5U4G (2 tubes)  Rectifiers 

(20) RCA 21ZP4B  Kinescope 

RIDE SCOPE 
NocHEr tue:e 

FOCUS 
CONTKIL 

FOCUS VAGNET 
POSITIONING ADJUSTMENT 

C NTERING 
ADJUSTMENT 

LEVER 

m Focus CONTROL AHD ION TRAP LOCATIONS 
ON VERTICALLY MOUNTED CHASSIS 

Figure 3-Yoke and Focus Magnet Adjustments 

IRRitO 
TUNER 
UNIT 

r------ -.-
CHANNEL 
!WWI 

JI0, 
PHONO 
INPUT 

CITE 
HORIZONTAL 

DRIVE 

RISE 
ACC 

CONTROL 

Figure 4-Rear Chassis Adjustments 

FINE TUNING 
MOO 

TO REMOVE moss PULL 
OUTWARD CFF SHAFT 

OSCILLATOR ADJUSTMENT 

CHANNEL NUMBER 

Figure 5-KRK22D R-F Oscillator Adjustments 

FINE TUNING 
UHF" TUNING 
KNOB 

TO REMOVE KNOBS ANO UHF 
INDICATOR DIAL PULL OUTWARD 
OFF SHAFT 

SC I LL A TOR ADJUSTMENT 
CHANNEL NUMBER 

Figure 6-KRK30C VHF R-F Oscillator Adjustment 

CHASSIS REMOVAL-To remove the chassis from the 
cabinet for repair or installation of a new kinescope, remove 
the control knobs, the cabinet back, unplug the speaker 
cable, the kinescope socket, the antenna cable, the yoke and 
high voltage cable. Take out the chassis bolts under the cab-
inet. Withdraw the chassis from the back of the cabinet. 

ALIGNMENT PROCEDURE 
TEST EQUIPMENT.-To properly service the television 
chassis of these receivers, it is recommended that the follow-
ing test equipment be available: 

VHF Sweep Generator meeting the following require-
ments: 
(a) Frequency Ranges 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(c) Output constant on all ranges. 
(d) "Flat" output on all attenucrtor positions. 

VHF Signal Generators (two) to provide the following 
frequencies with crystal accuracy ( See Sound Take-Off 
Alignment on page 15): 

Intermediate frequencies 
4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

Radio frequencies 
Output of these ranges should be adjustable and at least 
.1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 
UHF Sweep Generator with a frequency range of 470 mc. 

to 890 mc. RCA types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following frequen-
cies with crystal accuracy if RCA Type 41A is used. 

Cathode Ray Oscilloscope.-An osrilloscope with a sen-
sitivity of 5 millivolts per inch is required. A suitable pre-
amplifier may be employed with oscilloscopes of lesser 
sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC 
scale is required. RCA Senior "VoltOhmyst" or equivalent. 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-
Models 2I-D-527 and 21-D-527U 

Note: All alignment adjustments should be made with 
cores at chassis end of coils except T108 (top) which should 
be peaked with core at end of coil away from chassis. 
Connect the i-f signal generator, in series with a 1500 mmf. 

ceramic capacitor, to the mixer grid test point TP2. 
Connect the "VoltOhmyst" to the junction of R152, R153 

and C122 and to ground. Turn the AGC control to minimum. 
Obtain two 7.5 volt batteries capable of withstanding 

appreciable current drain and connect the ends of a 1,000 
ohm potentiometer across each. Connect the battery positive 
terminal of one to the chassis and the potentiometer arm to 
the junction of R152, R153 and C122. The second battery 
will be used later. 

Set the bias to produce approximately -5.0 volts of bias 
at the junction of R152, R153 and C122. 
Connect the "VoltOhmyst" to pin 9 of V110 and to ground. 
Set the VHF signal generator to each of the following fre-

quencies and peak the specified adjustment for maximum 
indication on the "VoltOhmyst." During alignment, reduce 
the input signal if necessary in order to produce 3.0 volts 
of d-c at pin 9 of V110 with -5.0 volts of i-f bias at the 
junction of R152, R153 and C122. 

44.0 mc. 1107 
45.5 mc 1106 
42.75 mc. 1105 

Set the signal generator to each of the following frequen-
cies and adjust the corresponding circuit for minimum d-c 
output at pin 9 of VI10. Use sufficient signal input to pro-
duce 3.0 volts of d-c on the meter when the final adjustment 
is made. 

39.25 mc.  L101 
41.25 mc.  T104 top core 
47.25 mc.  L119 

SWEEP ALIGNMENT OF PICTURE I-F.-
Model 2I-D-527 

To align 12 and T104, connect the sweep generator to the 
mixer grid test point TP2, in series with a 1500 mmf. ceramic 
capacitor. Use the shortest leads possible, with not more 
than one inch of unshielded lead at the end of the sweep 
cable. Connect the sweep ground lead to the top of the 
tuner case. 

Set the channel selector to channel 4. 
Connect a 180 ohm composition resistor between terminal 

"B" of 1105 and the junction of R121 and R125. 
Short the grids of the third and fourth picture I-F ampli-

fiers to ground, pin 1 of V108 and V109. 
Connect the oscilloscope diode probe to terminal "B" of 

T105 and ground. Set the sweep output for 0.5 volts peak-
to-peak on the oscilloscope. Couple the signal generator 
loosely to the diode probe in order to obtain markers. 

The shunt trimmer C119 across terminals "A" and "F" of 
1104 is variable and is provided as a bandwidth adjustment. 
Preset the shunt trimmer to minimum capacity. Adjust Ti 
(top) and 1104 ( top and bottom) for maximum gain with 
45.75 mc. at 75% of maximum response. 

Adjust the shunt trimmer C119 until 42.25 mc. is at 75% 
response with respect to the low frequency shoulder as 
shown in Figure 9. Readjust Ti and 1104 if necessary to 
obtain proper wave shape, see Figure 9. Maximum allowable 
tilt is 25%. 
To align the fourth picture i-f transformer 1108 connect 

the sweep generator to the fourth picture i-f grid, pin 1 of 
V109. Couple the signal generator loosely to obtain markers. 
Connect the oscilloscope to pin 9 of V110 and set to read 

3 to 5 volts peak-to-peak. 
Adjust 1108 top and bottom cores for maximum gain and 

curve shape as shown in Figure 12. 
Adjust C193 to place the 41.25 mc. marker at 80% and 45.75 

mc. marker at 90%. Readjust 1108 for flat top curve as 
shown in figure 12. 
NOTE: C193 is incorporated as part of T108, fourth picture 

I-F transformer. Adjustment is made by varying the pene-
tration of the insulated lead, from terminal "E", into the 
ceramic sleeve at the bottom of 1108 as seen in figure 26 
on page 16. Care should be taken when adjusting to prevent 
damage to the lead or its insulation. 

Remove the 180 ohm resistor and the shorts on pin 1 of 
V108 and V109. 

Adjust the bias box potentiometer to obtain -5.0 volts 
of bias as measured by a "VoltOhmyst" at the junction of 
R152, R153 and C122. 
Connect the sweep generator to the mixer grid test point 

TP2 with the shortest leads possible. 
Adjust the output of the sweep generator to obtain 3.0 to 

5.0 volts peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Figure 9-
KRK22D 

T I and T104 
Response 

Figure 10-
0 reran 1-F 
Response 

Retouch T105, TIO6 and 1107 to obtain the response shown 
in Figure 10. 

Increase sweep output ten times and check attenuation at 
41.25 mc. Adjust 1105 and 1107 to set 41.25 mc. between 30 
and 40 times down with curve as shown in Figure 10. 
Move the sweep generator to the antenna terminals. Con-

nect -3.0 volts bias to pin 5 of V103. Adjust 1106 and 1107 
slightly to correct for any overall tilt while switching from 
channel to channel. 

Model 21-D-527U 
To align the mixer plate circuit, connect the sweep gener-

ator to the mixer grid test point TP2, in series with a 1500 
mmf. ceramic capacitor. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. Connect the sweep ground lead to the top of 
the tuner. 

Set the channel selector switch to channel 4. 
Connect a 180 ohm composition resistor between terminal 

"B" of 1105 and the junction of R121 and R125. 
Short the grids of the third and fourth picture I-F ampli-

fiers to ground, pin 1 of V108 and V109. 
Connect the oscilloscope diode probe to terminal "B" of 

1105 and ground. Set the sweep output for 0.5 volts peak-to-
peak on the oscilloscope. Couple the signal generator loosely 
to the diode probe in order to obtain markers. 
The shunt trimmer C119 across terminals "A" and "F" of 

1104 is variable and is provided as a bandwidth adjustment. 
Preset the shunt trimmer to minimum capacity. Adjust 12 
(top) and 1104 ( top and bottom) for maximum gain with 
45.75 mc. at 75% of maximum response. 

Adjust the shunt trimmer C119 until 42.25 mc. is at 75% 
response with respect to the low frequency shoulder as 
shown in Figure 11. Readjust 12 and 1104 if necessary to 
obtain proper wave shape, see Figure 11. Maximum allow-
able tilt is 25%. 
To align the fourth picture I-F transformer 1108, connect 

the sweep generator to the fourth picture i-f grid, pin 1 of 
V109. Couple the signal generator loosely to obtain markers. 
Connect the oscilloscope to pin 9 of V110 and set to read 

3 to 5 volts peak-to-peak. 

MODELS 21-D-527 Ashland, Ch. KCS90; -527U Ashland, Ch. KCS90A; Early 



TO ANT. TERMINALS 

T102 
RATIO 
DET. 

TRANS. 

V103 
BALS 
RATIO 
DET. 

71013 
41.8 PIS 14 
TRANS. 

V102 
6AU6 
81SND 
AMP 

VIII 
JI02 12 AU7 
YOKE AGC 
SOCKET VERT 

SYNC SEP. 

V116 
6130661 
HOPIS 
OUT. 

101 
SND 14 
TRANS 

VII8 
6AX4GT 
DAMPER 

KINESCOPE SOCKET 
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Figure 7—Chassis Top View (shown with KRK22D Tuner) 
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Adjust T108 top and bottom cores for maximum gain and 
curve shape as shown in Figure 12. 

Adjust C193 to place the 4.1.25 mc. marker at 80% and 
45.75 mc. marker at 90%. Readjust T108 for flat top curve 
as shown in Figure 12. 
NOTE: C193 is incorporated as part of 1108, fourth picture 

I-F transformer. Adjustment is made by varying the pene-
tration of the insulated lead, from terminal "E", into the 
ceramic sleeve at the bottom of 1108 as seen in figure 26 
on page 16. Care should be taken when adjusting to prevent 
damage to the lead or its insulation. 

Remove the 180 ohm resistor and the shorts on pin 1 of 
V108 and V109. 

Adjust the bias box potentiometer to obtain -5.0 volts of 
bias as measured by a "VoltOhmyst" at the junction of R152, 
R153 and C122. 
Connect the sweep generator to the mixer grid test point 

TP2 with the shortest leads possible. 
Adjust the output of the sweep generator to obtain 3.0 to 

0.5 volts peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator 
to produce small markers on the response curve. 

4125A1C. 457514C 

575/4C 80% 90% 4  
425A/C Il Y75%'S% 
70% 

Figure 11-
KRK30C 

T2 and T104 
Response 

42 514C 457514C. 
90% 

Figure 12-
T108-

4th Picture 
I-F Response 

Figure 13-
KRK30C 

L9 and C.30ii 
1-F Response 

Retouch T105, T106 and 1107 to obtain the response shown 
in Figure 10. 

Increase sweep output ten times and check attenuation at 
41.25 mc. Adjust 1105 and 1107 to set 41.25 mc. between 30 
and 40 times down with curve as shown in Figure 10. 
To align the I-F amplifier circuit of the KRK30C, connect the 

VHF sweep generator to the rear terminal of the 1.N82 crystal 
holder in series with a 1000 ohm resistor and a 1500 mmf. 
ceramic capacitor. Use the shortest leads possible, ground-
ing the sweep ground lead to the tuner case. To do this, 
remove the crystal cover at the right side of the UHF tuner 
section. ( Refer to Figure 20.) Cover one lead of the 1000 
ohm resistor with a short piece of insulated tubing and 
fashion a hook at the end of this lead. Connect to the front 
terminal of the crystal holder through the aperture under 
the crystal cover. Connect the capacitor and generator as 
stated above. 

Set the UHF CHANGEOVER switch to the UHF position, 
and the UHF TUNING between channels 68 and 69 at 800 
mc. 
Connect a 180 ohm composition resistor and a 1500 mmf. 

capacitor in series between test point TP3 and ground with 
the capacitor connected to TP3 and the resistor to ground. 

Connect the oscilloscope diode probe to the junction between 
the resistor and capacitor. 

Couple the VHF signal generator loosely to the diode 
probe in order to obtain markers. 

Connect the potentiometer CaM of the second bias supply 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the sweep generator to produce 0.5 volt or less peak-
to-peak on the oscilloscope. 

Adjust C308, on the UHF section, and L9, on the VHF 
section, of the tuner for maximum gain with 45.75 mc. and 
42.25 mc. markers as shown in figure 13. 

If necessary adjust L27 to place the 45.75 mc. marker at 
90% on the curve. Adjust 1.43 for minimum tilt of the curve 
as shown in figure 13. 

Remove the resistor, capacitor and diode probe from TP3 
and connect the oscilloscope to pin 9 of V110. Use 3.0 to 5.0 
volts peak-to-peak on the oscilloscope. 

Connect the VHF sweep generator to the VHF antenna ter-
minals. Keep the AGC bias at -3.0 V and the I-F bias at 
-5.0 volts. 

Couple the signal generator loosely to the grid of the first 
picture I-F amplifier. 

Switch through all VHF channels and check for proper 
curve shape as in figure 10. Retouch T106 and 1107 slightly 
to correct for any overall tilt that is essentially the same on 
all channels. 

Disconnect the VHF sweep generator and connect the UHF 
sweep generator to the UHF antenna terminals. Check on all 

UHF channels for proper wave shape as shown in figure 10, 
retouching C308 and 1.9 if necessary to correct any overall 
tilt. 

Do not retouch 1.27, I.43, 12, 1104, T105, T106 or 1107. 

Remove the sweep and marker generators and the bias 
supplies. 

KRK22D TUNER ALIGNMENT.-

Model 21-D-527 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C2 all the way out. 
Set channel 7 to 13 oscillator slugs one turn from tight. Turn 
Tl slug all the way out. Do not change any of the adjust-
ments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" or T104 
and terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short 
circuit the AGC terminal of the tuner at the terminal board 
to gr)und. 

Connect the oscilloscope to the test point TP1 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the out-
put of the antenna matching unit at the junction of L53 and 
C24 at the bottom of the FM trap 1.53. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C19 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to 
one specific frequency in the i-f band pass. However, in 
such casto, care should be taken not to tune C19 into channel 
2, thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C5 to read -3.0 volts at the test point TP1, as read 
on the "VoltOhmyst." The limits for oscillator injection volt-
age are 2 volts minimum and not exceeding a maximum of 
5.5 volts. 

Turn the fine tuning control fully clockwise. 
Adjust C3 for proper oscillator frequency, 227 mc. This 

may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner unit 
through the hole provided for the adjustment of CIO. Be care-
ful that the wire does not touch any of the tuned circuits as 
it may cause the frequency of the tuner oscillator to shift. 
Connect the other end of the wire to the "r-f in" terminal of 
the signal generator. Adjust C3 to obtain an audible beat 
with the signal generator. 

Turn C2 clockwise until the beat note just begins to change, 
then turn one full turn in the same clockwise direction. 
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Figure 14-KRK22D Tuner Adjustments 

Return the fine túning control to the mechanical center of 
its range. 

300s, 
BALANCED 
OUTPUT 

Note.-If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C3, 
switch to channel 13 and adjust L42 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust LI1 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C3 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L42 and back to 
channel 8 and adjust C3. 

Set the T1 core for maximum inductance ( core turned 
counter-clockwise). 

Connect the sweep generator through a suitable attenu-
ator, as shown in figure 15, to the input terminals of the 
antenna matching unit. 

PAD FOR FAO FOR 
50..n. COAX. 72A_ COAX. 

PAD FOR 
300 e. BAL 
INPUT 

Figure 15-Sweep Attenuator Pads 

Connect the signal generator loosely to the antenna ter-
minals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the mini-
mum input signal which will produce a usable pattern on the 
oscilloscope. Excessive input can change oscillator injection 
during alignment and produce consequent misalignment 
even though the response as seen on the oscilloscope may 
look normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C7, C10, C15 and C20 for approximately correct 
curve shape, frequency, and band width as shown in figure 
16. 

The correct adjustment of d20 is indicated by maximum 
amplitude of the curve midway between the markers. C15 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C7 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably ( as-
suming that C20 has been properly adjusted). CIO is the 
coupling adjustment and hence primarily affects the response 
band width. 

Connect the "VoltOhmyst" to test point TP1. Adjust CS to 
read -3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C2, 
C7, CIO and C15 for proper response. Adjust C20 for maxi-
mum gain at midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

0\  
 To-\  

O 

Figure 16-KRK22D R-F Responses 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator 
frequency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust 1.42 to obtain an audible beat. Slightly overshoot 
the adjustment of L42 by turning the slug an additional turn 
in the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C2 to again ob-
tain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and 
picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust 1.43 and L45 for 'proper response as shown in 
figure 16. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within 
range. 

If it was necessary to readjust C5, turn the sweep and sig-
nal generators back on and recheck the channel 13 response. 
Readjust 1.43 and L45 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C2 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C7, C10, C15 and C20 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C7 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator 
frequency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L5 for an audible beat. Adjust L44, L46 and L58 
for proper curve shape as shown in figure 16. Recheck the 
oscillator injection voltage at TP1, to insure that it is within 
the limits specified. Readjust C5 if necessary. 

If C5 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C7 for correct curve 
shape and recheck C2 and C3 for proper oscillator frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
16 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L44, L46 and L58 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to figure 16 for proper wave shape. Check 
the injection voltage at each channel to be within limits. 
If necessary readjust C15, C7, or CIO to obtain the proper 
response. 

With the receiver and signal generator on channel 13 ad-
just L42 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 
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Figure 17-KRK22D Oscillator Adjustments 

KRK22D OR KRK30C ANTENNA MATCHING UNIT 
ALIGNMENT.-The antenna matching unit is accurately 
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CHASSIS KCS90, KCS90A 

aligned at the factory. Adjustment of this unit should not 
be attempted in the customer's home since even slight mis-
alignment may cause serious attenuation of (he signal es-
pecially on channel 2. The r-f unit is aligned with a par-
ticular antenna matching transformer in place. If for any 
reason, a new antenna matching transformer is installed, 
the r-f unit should be realigned. 

The F-M Trap which is mounted in the antenna matching 
unit may be adjusted without adversely affecting the align-
ment of the unit. 

To align the antenna matching unit disconnect the lead 
from the F-M trap L53 ( L5) to the channel selector switch 
S4 ( S1E). 

With a short jumper, connect the output of the matching 
unit through a 1000 mmf. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 

Remove the first pix i-f amplifier tube V106. 

Connect the positive terminal of a bias box to the chassis 
and the potentiometer arm to the junction of R118, R146 and 
CI20. Set the potentiometer to produce approximately -5.0 
volts of bias at the junction of R118, R146 and C120. 

Connect an oscilloscope to the junction of R129 and L103 
and set the oscilloscope gain to maximum. 

Connect a VHF signal generator to the antenna input termi-
nals. Modulate the signal generator 30% with an audio 
signal. 

Tune the signal generator to 45.75 mc. and adjust the 
generator output to give an indication on the oscilloscope. 
Adjust L54 ( L4) in the antenna matching unit for minimum 
audio indication on the oscilloscope. 

Tune the signal generator to 41.25 mc and adjust L57 ( Li) 
for minimum audio indication on the oscilloscope. 

Remove the jumper from the output of the matching unit. 

Connect a 300 ohm 1/2 watt composition resistor from L53 
(L5) to ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L53 ( L5) to ground. The sensitivity of the oscilloscope should 
be approximately 0.03 volts per inch. Set the oscilloscope 
gain to maximum 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling reac-
tance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 15 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad 
to match the output impedance of the particular sweep 
employed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be ac-
complished by retuning channel number I to cover this range. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator, be sure not to turn the 
core too far clockwise so that it becomes lost beyond the 
core retaining spring. 

Adjust L55 ( L3) and L56 ( L2) to obtain the response shown 
in ligure 18. L55 ( L3) is most effective in locating the position 
of the shoulder of the curve at 52 mc. and L56 ( L2) should be 
adjusted to give maximum amplitude at 53 mc. and above 
,-onsistent with the specified shape of the response curve. The 
adjustments in the matching unit interact to some extent. 
Repeat the above procedure until no further adjustments are 
necessary. 

Remove the 300 ohm resistor and crystal probe connections. 
Restore the connection between L53 ( L5) and S4 ( SIE). 
Replace V106. 

SHOULDER 
AT 52 MC 

( 55 MC 100% RESPONSE 

60 MC 

50 MC AT 60% * 15% RESPONSE POINT 

requires only touch up adjustments, requires no presetting 
of adjustments. For such units, skip the remainder of this 
paragraph. For units which are completely out of adjustment, 
preset C27 all the way out. Set channel 7 to 13 oscillator 
slugs one turn from tight. Turn T2 slug all the way out. Do not 
change any of the adjustments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B- of T104 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short cir-
cuit the AGC terminal of the tuner at the terminal board to 
ground. 

Connect the oscilloscope to the test point TP2 on top of 
the tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the 
output of the antenna matching unit at the junction of L5 and 
C4 at the bottom of the FM trap L5. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to 
one specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C33 into channel 
2, thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, as measured by the 
"VoltOhmyst - at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read -3.0 volts at the test point TP1, as read 
on the "VoltOhmyst." The limits for oscillator injection volt-
age are 2 volts minimum and not exceeding a maximum of 
5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner 
unit through the hole provided for the adjustment of C16. 
Be careful that the wire does not touch any of the tuned 
circuits as it may cause the frequency of the tuner oscillator 
to shift. Connect the other end of the wire to the " r-f- in 
terminal of the signal generator. Adjust C25 to obtain an 
audible beat with the signal generator. 

Turn C27 clockwise until the beat note just begins to 
change, then turn one full turn in the same clockwise di-
rection. 

Return the fine tuning control to the mechanical center of 
its range. 

NOTE:-If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency of each channel. Then again on channel 8, 
adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the T2 core for maximum inductance ( core turned 
counter-clockwise). 

Connect the sweep generator through a suitable attenu-
ator, as shown in figure 15 to the input terminals of the 
antenna matching unit. 

Connect the signal generator loosely to the antenna 
terminals. 

Cv123 Set the sweep generator to cover channel 8. 

Figure In --KRK221) or KRK30C Anttnna Matching 
(*nit Ru,ponse 

ICRIC30C TUNER ALIGNMENT 

Model 2I- D-527U 

VHF ALIGNMENT.-A tuner unit which is operative and 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can change oscillator injection dur-
ing alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and C7 for approximately correct 
curve shape, frequency, and band width as shown in figure 
19. 
The correct adjustment of C7 is indicated by maximum 

amplitude of the curve midway between the markers C11 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C21 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably ( as-
suming that C7 has been properly adjusted). C16 is the 
coupling adjustment and hence primarily affects the response 
band width. 
Connect the "VoltOhmyst" to test point TP1. Adjust C22 to 

read -3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C27, 
C21, C16 and Cl 1 for proper response. Adjust C7 for maxi-
mum gain at midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator fre-
quency 257 mc. 
Turn the fine tuning control fully clockwise 

Adjust L49 to obtain an audible beat. Slightly overshoot the 
adjustment of L49 by turning the slug an additional turn in 

3 ® 3 

Cy'« 

T P2 
TEST PT 
ALIGN 

signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator fre-
quency. 
Check the response of channels 2 through 6 by switching 

the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
19 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L48 and L32 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to figure 19 for proper wave shape. Check 
the injection voltage at each channel to be within limits. If 
necessary readjust C11, C21 or C16 to obtain the proper 
response. 
With the receiver and signal generator on channel 13 ad-

just L49 for an audible beat with the signal generator. 
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Figure 19-KRK30C VHF R-F Response 
the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C27 to again ob-
tain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and pic-
ture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L36 and L20 for proper response as shown in fig-
ure 19. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within 
range. 

If it was necessary to readjust C22, turn the sweep and 
signal generators back on and recheck the channel 13 re-
sponse. Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C21, C16, C11 and C7 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C21 was adjusted in the recheck of channel 8 response. 

If the initial setting of the oscillator injection trimmer was 
far off it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 
Turn off the sweep generator and switch the receiver to 

channel 6. 
Adjust the signal generator to the channel 6 oscillator fre-

quency 129 mc. 
Set the fine tuning control to the center of its mechanical 

range. 
Adjust L54 for an audible beat. Adjust L14, L48 and L32 

for proper curve shape as shown in figure 19. Recheck the 
oscillator injection voltage at TP1, to insure that it is within 
the limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
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L 48/ TEl 132 L36 L14 
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Figure 20-KRK30C Tuner Adjustments 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 
UHF ALIGNMENT.-R-F alignment of the UHF section of 

the tuner may only be performed with the UHF section re-
moved from the tuner assembly. R-F adjustments require re-
moval of the tuner shield which may only be done with the 
UHF tuner separate from its mounting. 

I-F and oscillator adjustments may be accomplished with-
out removing the tuner. 

Connect a 100 ohm composition resistor between the center 
conductor of the I-F cable W301 and the tuner case. 

Connect the oscilloscope to the center conductor of W301 
at the 100 ohm resistor, employing the preamplifier if needed 
with the oscilloscope used. Ground the oscilloscope to the 
tuner case. 
Connect the output of the UHF sweep generator, through 

a 300 ohm crttenucrtor pad, to the antenna terminals and 
set the sweep generator to sweep channel 83, centered on 
887.5 mc. Adjust the output of the sweep generator to full 
sweep width. 
A test dial made to fit over the split gear on the tuner shaft 

is necessary for accurate lalignment. Scribe marks at 0°, 5° 
and 164° should be marked on the test dial for reference. 
The 0' reference point is located with the capacitor plates 
fully meshed. With the stop pin on the tuner against the stop 
plate on the gear assembly the plates will be in the proper 
fully meshed position. 

Rotate the tuning dial to the 164°. Channel 83, position. 
Connect the VHF signal generator in series with a 1000 

ohm resistor to the junction of W301 and L310. This may be 
done by inserting the lead from the resistor, which should 
be covered with insulated tubing, through the aperture pro-
vided for crystal removal. ( See figure 20.) Insert markers for 
41.25 mc., 435 mc. and 45.75 mc. 
Connect the UHF marker generator loosely to the antenna 

terminals and insert a marker at 887.5 mc. 
Adjust R-F trimmer capacitor tabs C304 and C305 for a 

maximum amplitude overcoupled response curve centered 
at 887.5 mc as shown in figure 22(A). 
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Figure 21-KRK30C Oscillator Adjustments 
433pC 43 5 MC 
887.5 MC 473.5MC 

41.25 MC+ 45.75 MC 41 25MC 45 75 MC 

OPENING 
AT TOP 

Figure 21-KRK30C Oscillator  Adjustments 

START CORD 
FRONT 

PULLEY P2 POSITIONED WITH STUD AT 

TOP WHEN SHAFT A IS FULLY 

rCT1 COUNTER - CLOCKWISE 

- 

START 
CORD 
AT 

FRONT 

1/2  

TURNS 

DIAL CORO REPLACEMENT - SHAFT A FULLY COUNTER -

CLOCKWISE. STUD ON PULLEY P2 AT TOP. FLAT ON 

PULLEY P3 AT TOP. OPENING IN PI AT TOP. ASSEMBLE 

CORD AS SHOWN 

Figure 23-KRK30C Dial Cords 

CV111 

Adjust the oscillator trimmer capacitor C306 until the 43.5 
mc. marker coincides with the marker at 887.5 mc. The 
markers for 41.25 and 45.75 should be symmetrically located 
on the top of the response curve as in figure 22(A). 

Set the UHF sweep and marker generators to 473.5 mc. 
Rotate the tuning dial to the 5°, Channel 14, position. 

Adjust the oscillator trimmer C307 until the 43.5 mc. marker 
coincides with the 473.5 mc. marker, with the 41.25 and 45.75 
markers as shown. The inductance loop L311 across the oscil-
lator grid coil on some units, may be repositioned, if neces-
sary, to bring the oscillator trimmer within range. Refer to 
figure 20 for location of the aperture for making this ad-
justment. 

Repeat the above adjustments, as necessary, until the 
proper responses are obtained. Tune through the entire 
range and check the tracking. When perfectly tracked the 
three markers will be on the top of the respoase curves, 
however, mistracking to the extent that the 41.25 mc. and 
45.75 mc. ride down the sides of the curves to a point not 
less than 70% will not seriously affect the alignment. Should 
the markers fall below this level, it will be necessary to 
knife the RF plates to correct the mistracking. The plates 
must be knifed with the shield cover removed. Always knife 
the plates while tuning lower in frequency to prevent af-
fecting the tracking above the point of knifing. Check which 
section requires knifing by touching the plates with the knif-
ing tool while observing the response, then proceed with the 
knifing of the proper section or of both sections if required. 

Connect the "VoltOhmyst" between the center conductor 
of W301 and ground. Set the "VoltOhmyst" to the 1.5v. DC 
scale. Tune over the entire range observing the reading on 
the meter. A reading between .03 and . 35 volts should be 
obtained. Voltages outside these limits are an indication of 
low B voltage, low or high crystal impedance or an oscillator 
tube outside allowable limits. This voltage is an indication 
of correct crystal current and may be varied by repositioning 
the flag L309 with respect to L3. 
Connect the "VoltOhmyst" to the "bias" terminal of the 

tuner ( refer to figure 20). A reading between 0.5 and 2.5 
volts should be obtained. Readings above or below this 

range will cause crystal currents outside allowable limits 
and in such cases the oscillator tube should be replaced. 
Replacement of the oscillator tube will require recalibration 
at the high and low frequency ends of the band as pre-
viously outlined. 

SOUND I-F AND RATIO DETECTOR ALIGNMENT.-Set 
the signal generator at 4.5 mc. and connect it to the first 
sound i-f grid, pin 1 of V101 in series with a 1500 mmf. 
capacitor. 

Connect the "VoltOhmyst" to pin 2 of V103. 

Tune the ratio detector secondary T102 bottom core for 
maximum d-c on the "VoltOhmyst." ( Peak with core at 
chassis end of coil.) 
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GRID TRAP 
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WAVE COIL 

VERT 
OUT, 

TRANS. 

Tune the ratio detector primary, T102 top core for maxi-
mum d-c output on the "VoltOhmyst." ( Peak with core at 
end of coil away from chassis.) Adjust the signal level from 
the signal generator for 5 volts on the "VoltOhmyst" when 
finally peaked, when making the above adjustments. 

Tune the T101 ( top) core for maximum d-c on the " Volt-
Ohmyst." ( Peak with core at chassis end of coil.) 

The output from the signal generator should be set to 
produce approximately 5 volts on the "VoltOhmyst" when 
the final touches on the T101 adjustment are made. 

Connect the ."VoltOhmyst" to the junction of R107 and 
C109. 

Tune T102 bottom for zero d-c at the junction of R107 and 
C109. ( Make adjustment with core at chassis end of coil.) 

SOUND TAKE-OFF ALIGNMENT.-Connect two ( 2) sig-
nal generators to the grid of the fourth picture i-f amplifier, 
pin 1 of V109. 

Set one generator to 45.75 mc., unmodulated, and adjust 
output for .5 volts. 

Set the second generator to 41.25 mc., and modulate 30%, 
at 400 cycles, with an output of .2 volts. 

Connect the oscilloscope, in series with diode probe, to 
the plate of the video amplifier, pin 6 of V110. 

Set the oscilloscope to maximum gain. 

Adjust T109 for minimum output indication on the oscil-
loscope. 

As an alternate method, this may be accomplished by 
using a received signal as the source for adjustment. 

If this is done, tune in a station and observe the picture on 
the kinescope. If no 4.5 mc. beat is present in the picture, 
when the fine tuning control is set for proper oscillator- fre-
quency, short the terminals of the fixed 4.5 mc. trap L105. 
With a 4.5 mc. beat present, turn the fine tuning control 
slightly clockwise so as to exaggerate the beat and then 
adjust T109 for minimum beat. 

AGC CONTROL ADJUSTMENT.-Disconnect all test equip-
ment except the oscilloscope which should be connected to 
pin 6 of V110. 

Connect an antenna to the receiver antenna terminals. 

Turn the AGC control fully counter-clockwise. 

Tune ir, a strong signal and adjust the oscilloscope to see 
the video waveform. 

117-- ita 

Turn the AGC control clockwise until the tips of sync begin 
to be compressed, then counter-clockwise until no compres-
sion is obtained. 
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HORIZONTAL OSCILLATOR ALIGNMENT.-Normally the 
adjustment of the horizontal oscillator is not considered to be 
a part of the alignment procedure, but since the oscillator 
waveform adjustment may require the use of an oscilloscope, 
it usually can not be done conveniently in the field. The 
waveform adjustment is made at the factory and normally 
should not require readjustment in the field. However, the 
waveform adjustment should be checked whenever the re-
ceiver is aligned or whenever the horizontal oscillator oper-
ation is improper. 

Tune in a station and sync the picture. If the picture 
cannot be synchronized with the horizontal ( freq.) control, 
then adjust the waveform adjustment core ( top of chassis) 
out of the coil several turns from its original position and 
readjust the frequency control until the picture is synchro-
nized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive 
trimmer C179, the width control L111 and the linearity con-
trol L113, until the picture is correct. 

Connect the low capacity probe of an oscilloscope to the 
center terminal of 1112, at the junction of R195. Dress the 
oscilloscope probe at least one inch away from the sine wave 
coil L110. Turn the horizontal frequency control so that the 
picture is in sync. The pattern on the oscilloscope should be 
as shown in Figure 24. Adjust the waveform adjustment coil 
L110 until the two peaks are at the same height. During this 
adjustment, the picture must be kept in sync by readjusting 
the frequency control if necessary. 

Remove the oscilloscope upon completion of this adjust-
ment. 

Turn the horizontal frequency control to the extreme clock-
wise position. The picture should be out of sync, with a mini-
mum of twelve bars slanting downward to the left. Turn the 
control counter-clockwise slowly. The number of diagonal 
black bars will be gradually reduced and when only Ph to 
3 bars sloping downward to the left are obtained, the pic-
ture will pull into sync upon slight additional counter-clock-
wise rotation of the control. The picture should remain in sync 
for approximately two full turns of additional counter-clock-
wise rotation of the control. Continue counter-clockwise rota-
tion until the picture falls out of sync. Rotation beyond the 
fall-out position should produce between 2 and 5 bars before 
interrupted oscillation ( motorboat) occurs. Interrupted os-
cillation ( motorboat) should be reached before full counter-
clockwise rotation. 

When the receiver passes the above checks and the picture 
is normal and stable, the horizontal oscillator is properly 
aligned, 
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Figure 24-Horizontal 0 cilia/or Wardorms Figure 25-Top chassis Adjustments 
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CHASSIS KCS90, KCS90A 

VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 30,000 microvolt test pattern signal was fed into the receiver, 
the picture synchronized and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short 
circuiting the receiver antenna terminals. Voltages shown are read with a type WV97A senior -VoltOhmyst- between the indicated terminal and 
chassis ground and with the receiver operating on 117 volts, 60 cycles, a-c. 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Plate 
(ma.) 

Screen 
(ma.) 

Notes on 
Measurements 

VI ( V2) 

KRK22D 
or 

KRK30C 

6X8 Mixer 
30,000 Mu. V. 

Signal 9 160 8 160 6 o 7 
-2.4 to 
-3.0 

No 
Signal 9 145 8 145 6 O 7 

-2.8 to 
-3.5 

R-F 
Oscillator 

30,000 Mu. V. 
Signal 3 95 6 o 2 

-3.8 to 
-5.5 

No 
Signal 3 90 6 o 2 

-3.0 to 
-5.1 

V2 ( VI) 

KRK22D 
or 

KRK30C 

6BQ7A 
R-F 
Amplifier 

30,000 Mu. V. 
Signal 6 170 8 0.1 7 

No 
Signal 6 133 8 1.1 7 O 

R-F 
Amplifier 

30,000 Mu. V. 
Signal 1 270 3 170 2 

No 
Signal 1 260 3 133 2 

V101 6AU6 
1st Sound 
I-F Amp. 

30,000 Mu. V. 
Signal 5 110 6 120 7 0.9 1 -0.08 

No 
Signal 5 104 6 114 7 0.88 1 -0.24 

V102 6AU6 
2nd Sound 
I-F Amp. 

30,000 Mu. V. 
Signal 5 114 6 124 7 O 1 -4.8 

No 
Signal 5 111 6 121 7 O 1 -2.95 

V103 6AL5 
Ratio 
Detector 

30,000 Mu. V. 
Signal 

2 
7 

-10.3 
1.22 

5 
1 

1.22 
10.7 

No 
Signal 

2 
7 

-7.5 
3.5 

5 
1 

2.9 
7.9 

V104 6AV6 
1st Audio 
Amplifier 

30,000 Mu. V. 
Signal 7 92 2 o 1 -0.7 

No 
Signal 7 91 2 o 1 -0.88 

At min. 
volume 

V104 6AV6 
R-F Bias 
Clomp 

30,000 Mu. V. 
Signal 5-6 -5-1 

No 
Signal 5-6 .56 

V105 6A05 
Audio 
Output 

30,000 Mu. V. 
Signal 5 249 6 264 2 16 7 O 

No 
Signal 5 243 6 256 2 15.3 7 O 

At min. 
volume 

V106 6AU6 
1st Pix. I-F 
Amplifier 

30,000 Mu. V. 
Signal 5 236 6 257 7 0.03 1 -7.9 

No 
Signal 5 117 6 130 7 1.08 1 0.07 

V107 6CB6 
2nd Pix. I-F 
Amplifier 

30,000 Mu. V. 
Signal 5 235 6 256 2 0.02 1 -7.9 

No 
Signal 5 107 6 115 2 0.47 1 0.07 

V108 6CB6 
3rd Pix. I-F 
Amplifier 

30,000 Mu. V. 
Signal 5 109 6 117 2 1.0 1 O 

No 
Signal 5 104 6 Ill 2 .96 1 o 

V109 6CB6 
4th Pix. I-F 
Amplifier 

30,000 Mu. V. 
Signal 5 196 6 1719 2 1.8 1 O 

No 
Signal 5 185 6 123 2 1.65 1 O 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. 

Pin 
Volts No. Volts 

Plate 
(ma.) 

Screen 
(ma.) 

Notes on 
Measurements 

V110 6CL6 
Video 
Amplifier 

30,000 Mu. V. 
Signal 6 131 3-8 179 1 1.14 2-9 *-2.8 

•Depends 
on picture 

No 
Signal 6 120 3-8 128 1 1.05 2-9 •-1.03 

•Depends 
on picture 

VII1A 12AU7 
AGC 
Rectifier 

30,000 Mu. V. 
Signal 1 -43 3 130 2 107 

No 
Signal 1 .04 3 124 2 62 

VII1B 12AU7 
Vert. Sync. 
Separator 

30,000 Mu. V. 
Signal 6 53 - 8 O 7 65 

AGC control 
set for 
normal 

operation 

No 
Signal 6 66 8 0 7 10.5 

V112A 12AU7 
Hor. Sync. 
Separator 

30,000 Mu. V. 
Signal 1 305 3 190 2 110 

No 
Signal 1 296 3 118 2 97 

V112B 12AU7 
Sync. 
Amplifier 

30,000 Mu. V. 
Signal 6 52 8 O 7 -0.49 

No 
Signal 6 50 8 0 7 -0.27 

V113 615 
Vert. Osc, 30,000 Mu. V. 
& Discharge Signal 3 102 8 .015 5 -36.5 

No 
Signal 3 100 8 .015 5 --34.5 

V114 6AQ5 
Vertical 
Output 

30,000 Mu. V. 
Signal 5 294 6 309 2 24 1 .04 

No 
Signal 5 288 6 300 2 23 1 .03 

V115 6SN7GT 
Horizontal 30,000 Mu. V. 
Osc. Control Signal 2 306 3 5.5 1 -25 

No 
Signal 2 298 3 -4.6 1 -26.8 

Horizontal 
Oscillator 

30,000 Mu. V. 
Signal 5 191 6 0 4 -85 

No 
Signal 5 187 6 o 4 -92 

V116 6BQ6 
Horizontal 
Output 

30,000 Mu. V. 
Signal Cap • 135 4 185 8 24 5 -16 

No 
Signal Cap. • 130 4 185 8 24 5 -15.5 

'High Voltage 
Pulse Present 

(40 Megs. in series 
with VTVM) 

V117 1B3GT 
H. V. 
Rectifier 

30,000 Mu. V. 
Signal Cap 2 & 7 17,250 

No 
Signal Cap 2 & 7 16,800 

•High 
Voltage 
Pulse 
Present 

V118 6AX4 Damper 
30,000 Mu. V. 

Signal 5 302 3 *130 

No 
Signal 5 298 3 •125 

'High Voltage 
Pulse Present 

(40 Meg'. in series 
with VTVM) 

V119 212PAB Kinescope 
30,000 Mu. V. 

Signal Conekjl1!j 10 550 11 138 2 92 

No 
Signal Cone 16,800 10 530 11 127 2 89 

At average 
Brightness 

V120 
V121 5U4G Rectifiers 

30,000 Mu. V. 
Signal 4 & 6 - - 2 & 8 320 - 

No 
Signal 4 & 6 - - 2 & 8 313 - 
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REPLACEMENT PARTS 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

1.48 
I.49 

1.50, 1.51 
1.52 
1.53 to t 
1.57 Incl. { 
1.58 
RI 

R2 

R3 

R4 
R5 

R6, R7 

R8 

R9, RIO 

78466 
77859 

79067 
77206 

504410 

523312 

523315 

502233 

502410 

502210 

503510 

Coil-RF. choke coil 
Connector-R.F. grid switch return con-

nector 
Coil-Heater choke coil 
Coil-Filament choke coil 
Part of Antenna matching transformer 

Part of S4 
Resistor - Fixed, composition, 100,000 

ohms, 1:20%, 1/2 w-
Resistor - Fixed, composition, 12,000 

ohms, -±- 10%, 2 w. 
Resistor - Fixed, composition, 15,000 

ohms, -±- 10%, 2 w. 
Part of Ti 
Resistor-Fixed, composition, 3300 ohms, 
±10%, ½ w. (Part of S2) 

Resistor-Fixed, composition, 100,000 
ohms, -±- 10%, 1/2 w. ( Part of S2) 

Resistor-Fixed, composition, 1000 ohms, 
-±-20%, j/2 w. ( Part of S3) 

Resistor-Fixed, composition, 1.0 meg-
ohm, -±- 10%, ½ w. 
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SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

R11 

R12 

R13 
R14 

R15 
Si 

S2 

S3 

S4 

Ti 
T2 

503112 

504268 

503182 

79068 

78800 

78801 

78802 

78399 
78396 

Resistor-Fixed, composition, 120 ohms, 
1/2 w. 

Resistor-Fixed, compositios., 6800 ohms, 
+20%, Ve w. 

Same as RI 
Resistor-Fixed, composition, 820 ohms, 
+10%. V: w. 

Same as R11 
Stator-Oscillator stator complete with 

rotor, coils and trimmer (C5, LI to LI1 
Incl., 1.42) 

Stator-Mixer stator complete with rotor, 
coils, capacitors and resistors ( C6, C9, 
C13, L12 to 1.21 Incl., 1,43, L44, R5, R6, 
R7) 

Stator-R.F. plate stator complete with 
rotor, coils, capacitors and resistors 
(C14, L22 to 1.31 Incl., L45, 1.46, R8) 

Stator-R.F, grid stator complete with 
rotor and coils ( 1.32 to L41 Incl.) 

Transformer-Convertor transformer 
Transformer-Antenna matching trans-

former complete ( C24, C25, C26, C27, 
11, 1.53, L54, L55, L56, L57) 

0.3 AM.. 

C106 t •Ái7SVIC107 III • 
10 

  10K 
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The schematic is shown in the latest 
condition at the time of printing. 

All resistance value in ohms. IC = 1000. 

All capacitance values less than 1 in 
MF and above 1 in MMF unless otherwise 
noted. 

Direction of arrows at controls indicates 
clockwise rotation. 

All voltages measured with "VoltOhm-
yst" and with no signal input. Voltages 
should hold within -±-20% with 117 v. 
a-c supply. 
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Figure 18-Circuit 
Schematic Diagram 

KCS90A 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

CI to t 
C4 Incl. { 
C5 

C6 

Cl 
C8, C9 

C10 

C11 
C12 

C13 

C15 
C16 
C17, to 
C19 Incl. 
C20 

C21 

77084 

75199 

76532 
77252 

75199 

77151 
78276 

71599 

78397 

78603 

Part of Antenna matching transformer 
Capacitor - Ceramic, feed-thru, 1000 

mmf. 
Capacitor-Fixed, ceramic, 270 mmf., 

-±-.20%, 500 v. 
Trimmer-Adjustable, 1-4 mmf. 
Capacitor-Fixed, ceramic, 1000 mmf., 
+100%, -0%, 500 v. 

Capacitor-Fixed, ceramic, 270 mmf., 
-±-20%, 500 v. D.C. ( Part of S4) 

Trimmer-Adjustable, 0.8-3.0 mmf. 
Capacitor-Fixed, ceramic, 150 mmf., 

-±-10%, 500 v. D.C. ( Part of S3) 
Capacitor-Fixed, ceramic, 270 mmf., 

-2:20%, 500 v. D.C. ( Part of S2) 
Same as C5 
Trimmer-Mica, 80-150 mmf. 
Same as C5 

Capacitor-Fixed, ceramic, 82 mmf., 
-2:10%, 500 v. 

Same as C11 

JI02 F 
7911.4 VIEW 

133 036-0 

-C171 
;0.22 

+3000 

LII8 
FILTNR 
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SRN 

2 1."11413 
RINE SOS,. 

Rt114 

7'25V 13214211;20395 
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•275V. +130V 1 Re 40 eg e• w 
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- 

C18.36-70 51F 

C1884 _ 90 MF 

VI20 

5114-6 
RICTIFICRS 

• 3•35 

CKANNIL 
WC, LAM," 

®31301  y 

1 

R2oS « L0 

1064 - 

• 5.05 
ItalltLOCK 

uSv 
SuPPLy 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

C22 

C23 

C24 

C25 
C26 

C27 

C28 

C29 

C31 

C33 
C34, C35 
C36 

C38 

C39 

77913 

71504 

78247 

77865 

79192 

73960 

77293 

77616 

75437 

71503 

Capacitor-Adjustable, steatite, 0.8-3.0 
mint ( Part of SI) 

Capacitor - Fixed, headed-lead, 0.68 
rand., +20%, 500 v. D.C. ( Part of S2) 

Capacitor-Fixed, ceramic, 10 mmf., 
mmf., 500 v. 

Same as C11 
Capacitor-Fixed, ceramic, 10 mmf., 

+1.0 mmf., 500 v. 
Trimmer-Ceramic, variable-fine tun-

ing type 
Capacitor-Fixed, ceramic, 10,000 mmf., 

500 v. 
Capacitor-Fixed, ceramic, 470 mmf., 
+100%, -0%, 500 v. 

(Part of S3) Capacitor-Fixed, headed-
lead type, 2.2 mmf., -±-20%, 500 v. D.C. 

Capacitor-Adjustable, mica, 4-40 mmf. 
Same as C29 
Capacitor-Fixed, ceramic, 100 mmf., 

-±-20%, 500 v. D.C. ( Part of S2) 
Capacitor-Fixed, headed-lead type, 3.3 

mmf., ±-20%, 500 v. D.C. ( Part of S5) 
Same as C31 ( Part of S3) 
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CHASSIS KCS90 
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R2 
1201 
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11413.m 
PIN 
VIEW 

1.119 S 1101 

9.0 •WiS  f30.200I • CI20 

15K J.4 1. 27 I 10 
• lee. 

__ce i.U.T 172. 
1c.°0 I 1. 01 
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R4 
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C221. 1 C32 
10001 1470 ;(1 e 
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470 I 

II IRONT AND REARI 
SECTIONS view2O 1 
FROm FRONT AND 
SHOWN IN CRANNELI 
NO.2 POSITION , 
54 - 60 MC.) 1 

1 
0.4113•0 

SYMBOL 
NO. DESCRIPTION 

Li to t 
L5 Incl. { 
16 
L7 
L8 

L9 

LIO to t 
L13 Incl.{ 
L14 

L15 to t 
1,19 Incl. { 
120 

1.21 to t 
1.26 Incl.{ 
1.27 
L28 to t 
L31 Incl 
1.32 

L33 
L35 
L36 
I.37 to t 
L42 Ind.{ 
L43 
I.44 to t 
L47 Incl. { 
I.48 

L49 

L50 to t 
L60 Incl. 
L61 
RI 

R2 

R3 

R4, R5 

78466 
76562 
77859 

79542 

73458 

77921 

78584 

73460 

77206 
76763 
77919 

78583 

73874 

77915 

78401 
502268 

502112 

502410 

502510 

Part of Antenna matching transformer 

Coil-R.F. choke 
Coil-R.F. amplifier coupling coil 
Coil-R.F. grid switch return connector 

coil 
Coil-I.F, input coil complete with ad-

justable core 
Part of S3 & S5 

Coil-Channel #6 R.F. grid coil ( Part of 
S3 6 S5) 

Part of S3 & S5 

Coil-Channel # 13 R.F. plate coil ( Part 
of S3 & S5) 

Part of S3 á S5 

Coil-R.F. plate I.F. coil ( Part of S3) 
Part of S3 & S5 

Coil-Channel #6 R.F. plate coil ( Part 
of S3 & S5) 

Coil-Filament choke coil 
Coil-Heater choke coil 
Coil-Channel # 13 mixer coil 
Part of SI & S2 

Coil-Mixer I.F. coil ( Part of SI á S2) 
Part of SI & S2 

Coil-Channel #6 mixer coil ( Part of 
SI & S2) 

Coil-Channel # 13 oscillator coil ( Part 
of Si & S2) 

Part of SI & S2 

Coil-Channel #6 antenna coil 
Resistor-Fixed, composition, 6800 ohms, 

±-20%, 1/2 W. 
Resistor-Fixed, composition, 120 ohms, 

-4-10%, 1/2 W. 
Resistor - Fixed, composition, 100,000 

ohms, -±-20%, 1/2 w. ( Part of S2) 
Resistor-Fixed, composition, 1 meg., 

-4-10%, 1/2 w. 

42759 

CI95 
.022 

t-11 
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470K 
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T 06 
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Rife e RIGS 
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.300V. 

RISS 
33010. 

R1915 

SYMBOL 
NO. 

STOCK 
NO. 

R6 

R7 

R8 
R9 

R10, R11 
R12 
RI3 

R14 

R19 

R20 
R21 
Ti 

502210 

522315 

502233 

522312 

502182 

502033 

78396 

T2 78399 

C301 to t 79553 
C303 Incl.{ 

Resistor-Fixed, composition, 1000 ohms, I 
-±-20%, 1/2 w. ( Part of S3) 

Resistor - Fixed, composition, 15,000 
ohms, -± 10%, 2 w. 

Part of T2 
Resistor-Fixed, composition, 3300 ohms, 

-4-10%, 1/2 w. ( Part of S2) 
Same as R3 ( Part of S2) 
Same as R3 
Resistor - Fixed, composition, 12,000 

ohms, -4-10%, 2 w. 
Resistor-Fixed, composition, 820 ohms, 

Vz w. 
Resistor-Fixed, composition, 33 ohms, 

-±-10%, 1/2 w. ( Part of S2) 
Same as R6 
Same as R2 
Transformer-Antenna matching trans-
former complete 

Transformer-Convertor transformer 
(R8) 

Capacitor-Variable tuning capacitor 
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Figure 27-Circuit 
Schematic Diagram 

KCS90 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

C304, C305 
C306 
C307 

C308 
C309 to t 
C311 Incl 
C312, C313 

CR301 

L301, L302 
L303 

1.304 

1.305 to 
L307 Incl 
L308, L309 

L310 

79554 
79555 
79556 

79558 
79559 

79560 

77489 

79557 

79564 

79565 

79567 

Stator-Oscillator stator zssembly 
Capacitor-Oscillator trimmer capacitor 
Capacitor-Adjustable, ceramic, 0.8-3.5 
mmf. 

Capacitor-Trimmer, 10-50 mmf. 
Capacitor-Feed thru, 1000 mmf. 

Capacitor-Fixed, ceramic, 1 mmf., ±- 0.1 
mmf., 500 v. D.C., non-insulated 

Rectifier-UHF diode crystal germanium 
rectifier 

Coil-R.F. tank plate 
Tank Assembly-complete with capaci-

tor ( C7) 
Board-Antenna terminal board assem-

bly 
Choke-R.F. choke 

Coil-Mixer coupling coil for oscillator 
& output section 

Coil-I.F, output coil 0.15 microhenries 
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NO. 
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1 SYMBOL 

1 NO. 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION SYMBOL 

NO. 
STOCK 
NO. DESCRIPTION 

R117 504210 Resistor-Fixed, composition, 1000 ohms, 
C172 Same as C156 ? 

+10%, V2 w. 
C112 76508 Capacitor-Fixed, paper, 0.0015 mf., C173 73553 Capacitor-Fixed, paper, 0.047 mf., R118 Part of T104 R170 Same as R143 

-±5%, 600 v. -±10%, 400 v. R119 502210 Resistor-Fixed, composition, 1000 ohms, R171 30733 Resistor-Fixed, composition, 3300 ohms, 
C113 73561 Capacitor-Fixed, paper, 0.01 mf., C174 Same as C150 ±-20%, 1/2 w. -±-5%, 1/2 w. 

-±10%, 400 v. C175 73787 Capacitor-Fixed, paper, 0.47 mf., R120 502110 Resister-Fixed, composition, 100 ohms, R172 503318 Resistor-Fixed, composition, 18,000 
C114 73558 Capacitor-Fixed, paper, 0.047 mf., -±10%, 200 v. +5%, 1/2 w. ohms, + 10%, 1/2 w. 

-±10%, 200 v. CI76 76579 Capacitor-Fixed, mica, 270 mmf., +5%, R121 Same as R119 R173 503482 Resistor-Fixed, composition, 820,000 
C115 47617 Capacitor-Fixed, ceramic, 270 mmf., 1000 V. R122 36714 Resistor-Fixed, composition, 15,000 ohms, -± 10%, 1/2 w. 

-±10%, 500 v. CI77 73594 Capacitor-Fixed, paper, 0.01 mf., -±5%, ohms, +5%, V2 W. R174 79384 Control-Vertical hold control 
C116 73599 Capacitor-Fixed, paper, 0.0027 mmf., 600 v. R123 Same as R119 R175 503415 Resistor-Fixed, composition, 150,000 

-±10%, 600 v. C178 75643 Capacitor-Fixed, paper, 0.001 mf., R124 502022 Resistor-Fixed, composition, 22 ohms ohms, -± 10%, 1/2 w. 
C117 Same as C113 -±5%, 1000 v. +5%, 1/2 w. R176 78807 Control-Height control 
C118 Same as C109 C179 79376 Trimmer-Mica, 10-160 mmf. R125 512215 Resistor-Fixed, composition, 1500 ohms R177 Same as R113 , 
C119 71496 Capacitor-Adjustable, mica, 5/70 mmf. C180 76995 Capacitor-Fixed, paper, 0.0012 mf., +20%, 1/2 w. R178 502239 Resistor-Fixed, composition, 3900 ohms, 
C120 53511 Capacitor-Fixed, ceramic, 10 mmf., +5%, 600 v. R126 502356 Resistor-Fixed, composition, 56,000 ±-10%, 1/2 w. 

-±5%, 500 v. C181 73557 Capacitor-Fixed, paper, 0.1 mf., -±5%, ohms, +5%, 1/2 w. RI79 502368 Resistor-Fixed, composition, 68,000 
C121, C122 78905 Capacitor-Fixed, paper, 0.22 mf., 600 V. R127 502068 Resistor-Fixed, composition, 68 ohms ohms, -±- 10%, 1/2 w. 

C123 
-±20%, 200 v. 

Part of T104 
CI82 73786 Capacitor-Fixed, paper, 0.27 mf., 

+10%, 200 v. R128 
+5%, 1/2 w. 

Same as R119 
R180 522343 Resistor-Fixed, composition, 43,000 

ohms, ±-5%, 2 w. 
C124 77g93 Capacitor-Fixed, ceramic, 470 mmf., C183 Same as C113 R129 502247 Resistor-Fixed, composition, 4700 ohms, R181 503522 Resistor-Fixed, composition, 2.2 meg., 

+100%, -0%, 500 v. C184, C185 73597 Capacitor-Fixed, paper, 0.047 mf., +5%, 1/2 w. +20%, 1/2 w. 
C125 73960 Capacitor-Fixed, ceramic, 0.001 mf., +10%, 1000 v. R130 502118 Resistor-Fixed, composition, 180 ohms R182 79491 Control-Vertical linearity control 

+100%, -0%, 500 v. D.C. C186 79022 Capacitor-Fixed, mica, 270 mmf., +5%, 1/2 w R183 514147 Resistor-Fixed, composition, 470 ohms, 
C126 78622 Capacitor-Fixed, ceramic, 470 mmf., +20%, 1000 v. R131 77668 Resistor-Fixed, w.w., 4000 ohms, -± 10% +20%, 1 w. 

-±20%, 500 v. D.C. C187 Part of Yoke 7 W. R185 504315 Resistor-Fixed, composition, 15,000 
C127 Same as C124 C188 79391 Capacitor-Fixed, electrolytic, 90-20-10- R132 Same as R119 ohms, -±20%, 1/2 w. 
CI28 
C129 
C130 
C131 

Same as C125 
Same as C126 
Same as C125 
Same as C126 

A,B,C,D 

C189 
A,B,C,D 

79392 

50 mfd., 400-400-400-50 volts respec- 
tively 

Capacitor-Fixed, electrolytic, 5-70-25-5 
mfd., 450-400-400-400 volts respec- 

R133 
R134 

R135 

523310 

502239 

Part of T108 
Resistor-Fixed, composition, 10,000 

ohms, -± 10%, 2 w. 
Resistor-Fixed, composition, 3900 ohms, 

R186 
R188 503415 

Same as R175 
Resistor-Fixed, composition, 150,000 
ohms, + 10%, 1/2 w. 

C132A,B 97947 Capacitor-Fixed, ceramic, 0.001/0.001 tively ±5%, 1/2 w. R189 503433 Resistor-Fixed, composition, 330,000 

mf., + 100%, -0%, 500 v. D.C. C190 79380 Capacitor-Electrolytic, 20 mf., -10%, R136 503033 Resistor-Fixed, composition, 33 ohms, ohms, -± 10%, 1/2 w. 

C134 78623 Capacitor-Fixed, ceramic, 1000 mmí., +250%, 25 V. +10%, 1/2 w. R190 Same as R173 
-±20%, 500 v. D.C. C191 79488 Capacitor-Fixed, ceramic, 27 mf., + 5%, R137 504122 Resistor-Fixed, composition, 220 ohms, R191 503422 Resistor-Fixed, composition, 220,000 

C135 75166 Capacitor-Stand-off capacitor, 1500 500 v. +20%, 1/2 w. ohms, + 10%, 1/2 w. 
mmf., 500 volts C192 Same as C109 R138 513318 Resistor-Fixed, composition, 18,000 R192 503368 Resistor-Fixed, composition, 68,000 

C137 Part of T108 CI93 Part of T108 ohms, + 10%, 1 w. ohms, + 10%, 1/2 w. 
C138 39044 Capacitor-Fixed, ceramic, 15 mmf., 

-±10%, 500 v. 
C194 33380 Capacitor-Fixed, ceramic, 12 mmf., 

-±5%, 500 v. 
R139 76642 Resistor-Fixed, w.w., 6750 ohms, :4:10%, 

10 w. 
R193 503239 Resistor-Fixed, composition, 3900 ohms, 

-±10%, 1/2 w. 
C139 Part of T108 C195 73798 Capacitor-Fixed, paper, 0.022 mf., R140 76445 Control-Contrast control R194 513410 Resistor-Fixed, composition, 100,000 
C140 Part of L105 ±.10%, 600 v. R141 523282 Resistor-Fixed, composition, 8200 ohms, ohms, -± 10%, 1 w. 
C141 79019 Capacitor-Fixed, paper, 0.0082 mf., C196 Same as C163 +10%, 2 w. R195 Same as R192 

-±10%, 400 v. C197 Same as C157 R142 Part of L107 R196 513356 Resistor-Fixed, composition, 56,000 
CI42 39042 Capacitor-Fixed, ceramic, 47 mmf., C198 Some as C125 R143 513282 Resistor-Fixed, composition. 8200 ohms, ohms, + 10%, 1 w. 

±-10%, 500 v. F101 78214 Fuse-0.3 amp. +10%, 1 w. R197 Same as R169 
C143 Same as C138 1101 35787 Connector-Phone input connector R144 504210 Resistor-Fixed, composition, 1000 ohms, R198 504047 Resistor-Fixed, composition, 47 ohms, 
C144 73794 Capacitor-Fixed, paper, 0.22 mf., J102 68590 Connector-Deflection yoke connector -±20%, 1/2 w. +20%, 1/2 w. 

+10%, 400 v. female R145 503433 Resistor-Fixed, composition, 330,000 R199 76410 Resistor-Fixed, wire wound, 220 ohms, 
C145, C146 73784 Capacitor-Fixed, paper, 0.1 mf., + 10%, L101 79383 Trcrnaformer-1st I.F. grid trap ohms, + 10%, 1/2 w. -±10%, 4 w. 

200 V. L102 73477 Coil-Choke coil R146 503447 Resistor-Fixed, composition, 470,000 R200 523315 Resistor-Fixed, composition, 15,000 
C147 Same as C116 L103 Part of T108 ohms, + 10%, 1/2 w. ohms, -± 10%, 2 w. 
C148 73920 Capacitor-Fixed, paper, 0.0047 mf., L104 98482 Coil-Peaking, 250 UH R147 512522 Resistor-Fixed, composition, 2.2 meg. R202 Same as R160 

±-5%, 400 v. L105 76482 Trap-4.5 MC trap ( with C140) -±5%, 1 w. R203 76382 Resistor-Fixed, w.w., 0.82 ohms, -±5%, 
C149 39640 Capacitor-Fixed, mica, 330 mf., -±-5%. L106 75252 Coil-Peaking, 500 UH R148 503310 Resistor-Fixed, composition, 10,000 1/3  w. 

500 v. L107 76647 Coil-Peaking, 180 UH ohms, ±- 10%, 1/2 w. R204, R205 Part of Yoke 
CI50 73562 Capacitor-Fixed, paper, 0.022 mf., L110 79161 Coil-Horizontal sine wave coil R149 502427 Resistor-Fixed, composition, 270,000 R206 514410 Resistor-Fixed, composition, 100,000 

±10%, 400 V. L111 76441 Coil-Width coil ohms, +5%, Vz w. ohms, ±-20%, 1 w. 
C151 73552 Capa,itor-Fixed, paper, 0.033 mf., L112 76640 Reactor-R.F. choke, 1.5 UH R150 503418 Resistor-Fixed, composition, 180,000 R207 79377 Resistor-Fixed, w.w., 250 ohms, ± 10%, 

+10%, 400 v. L113 76442 Coil-Horizontal linearity coil ohms, + 10%, 1/2 w. 7 w. 
C152 39632 Capacitor-Fixed, mica, 150 mmf., L114 to t Part of Yoke R151 Same as R149 R208 76989 Resistor-Fixed, w.w., 4650 ohms, ±- 10%, 

+10%, 500 v. D.C. L117 Incl. i R152 Same as R148 7 w. 
C153 Same as C141 L118 77676 Choke-Filter choke R1S3 502362 Resistor-Fixed, composition, 62,000 R209 513327 Resistor-Fixed, composition, 27,000 
C154 73561 Capacitor-Fixed, paper, 0.01 mf., L119 79390 Transformer-1st I.F. grid trap ohms, +5%, 1/2 w. ohms, + 10%, 1 w. 

+10%, 400 v. R101 503082 Resistor-Fixed, composition, 82 ohms, R154 502468 Resistor-Fixed, composition, 680,000 R210 503247 Resistor-Fixed, composition, 4700 ohms, 
C155 74250 Capacitor-Fixed, mica, 560 mmí., -±10%, 1/2 w. ohms, ±- 10%, 1/2 w. +10%, 1/2 w. 

-±10%, 1000 v. R102 504447 Resistor-Fixed, composition, 470,000 R155 Same as RI45 R211 Same as RI64 
C156 76474 Capacitor-Fixed, mica, 82 mf., +5%, ohms, -± 20%, 1/2 w. R156 78808 Control-AGC control R212 Part of Yoke 

1000 v. R103 523322 Resistor-Fixed, composition, 22,000 R157 503539 Resistor-Fixed, composition, 3.9 meg., R213 514347 Resistor-Fixed, composition, 47,000 
CI57 79017 Capacitor-Fixed, paper, 0.0047 mf., ohms, + 10%, 2 w. +10%, 1/2 w. ohms, -± 10%, 1 w. 

+20%, 400 v. R104 Part of T101 R158 503468 Resistor-Fixed, composition, 680,000 R215 503512 Resistor-Fixed, composition, 1.2 meg., 
C158 72809 Capacitor-Fixed, mica, 5 mmf., + 20%, R105 503210 Resistor-Fixed, composition, 1000 ohms, ohms, + 10%, 1/2 w. ±10%, 1/2 w. ( in yoke) 

1500 v. +10%, 1/2 w. R159 503547 Resistor-Fixed, composition, 4.7 meg. R216 503233 Resistor-Fixed, composition, 3300 ohms, 
C159 73554 Capacitor-Fixed, paper, 0.027 mf., R106 503047 Resistor-Fixed, composition, 47 ohms, +10%, 1/2 w. +10%, 1/2 w. 

-±10%, 400 v. D.C. +10%, 1/2 w. R160 503427 Resistor-Fixed, composition, 270,000 R217 502010 Resistor-Fixed, composition, 10 ohms, 
C160 73920 Capacitor-Fixed, paper, 0.0047 mf., R107 503339 Resistor-Fixed, composition, 39,000 ohms, + 10%, 1/2 w. +20%, 1/2 w. 

-±5%, 600 v. ohms, + 10%, 1/2 w. R162 36714 Resistor-Fixed, composition, 15,000 SIO1 77656 Control-Rotary switch control tone 
C161 79543 Capacitor-Fixed, paper, 0.068 mt., R108, R109 502310 Resistor-Fixed, composition, 10,000 ohms, -4-10%, 1/2 w. T101 76981 Transformer-lst sound trcmsíormer 

:±10%, 600 v. ohms, -.± 5%, 1/2 w. R163 502356 Resistor-Fixed, composition, 56,000 T102 77112 Transformer-Ratio detector transformer 
C162 73792 Capacitor-Fixed, paper, 0.068 mf., R110 504610 Resistor-Fixed, composition, 10 meg., ohms, -± 10%, 1/2 w. T103 77821 Transformer-Audio output transformer 

-±10%, 200 v. D.C. +20%, 1/2 w. R164 503322 Resistor-Fixed, composition, 22,000 T104 79388 Trcmsformer-lst I.F. grid transformer 
C163 73592 Capacitor-Fixed, paper, 0.047 mf., RII1A, B 77655 Control-Volume -On-Off" brightness ohms, + 10%, 1/2 w. T105, T106, 76433 Transformer-lst, 2nd & 3rd pix trans-

-±10%, 600 v. control R165 503227 Resistor-Fixed, composition, 2700 ohms T107 former 
C164 78980 Capacitor-Fixed, paper, 0.001 mt., R112 503312 Resistor-Fixed, composition, 12,000 +10%, 1/2 w. T108 79389 Transformer-4th pix I.F. transformer 

-±10%, 1600 v. ohms, + 10%, 1/2 W. R166 503422 Resistor-Fixed, composition, 220,000 T109 79386 Transformer-Sound take-off transformer 
C165 73809 Capacitor-Fixed, paper, 0.015 mf., R113 504433 Resistor-Fixed, composition, 330,000 ohms, + 10%, 1/2 w. T110 79379 Transformer-Vertical oscillator trans-

-±10%, 1000 v. D.C. ohms, +20%, 1/2 W. R167 503456 Resistor-Fixed, composition, 560,000 former 
C167 76574 Capacitor-Fixed, ceramic, 39 mmf., R114 Same au R102 ohms, + 10%, Is w. Till 79394 Transformer-Vertical output trans-

-±10%, 3500 v. R115 513147 Resistor-Fixed, composition, 470 ohms, R168 503327 Resistor-Fixed, composition, 27,000 former 
C169 76578 Capacitor-Fixed, mica, 100 mmf., +10%, 1 w. ohms, + 10%, 1/2 w. T112 79160 Coil-Horizontal frequency coil 

-±10%, 1000 v. R116 523210 Resistor-Fixed, composition, 1000 ohms, R169 503310 Resistor-Fixed, composition, 1 meg., T113 78810 Transformer-High voltage transformer 
C171 Same as C144 +10%, 2 w. +10%, 1/2 w. T114  79387 Transformer-Power transformer 
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CHASSIS KCS89, 89A, 89B, 89C, Early 

FOCUS   

Model 
24-D•542 
24-D•542U 

"Chesterton" 
Mahogany 

Models 24-D-543, 24-D-543U Models 24-D-544, 24-D-544U 
"Freernont" "Prentiss" 

Natural Walnut. Natural Walnut, Mahogan) 

Blonde Tropical Hardwood 

PICTURE SIZE 327 square inches on a 24CP4A Kinescope 

TELEVISION R-F FREQUENCY RANGE 

Models 24-D-542, 24-D-543 and 24-D-544 
All 12 television channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 

Models 24-D-542U, 24.1)-543U and 24-D-544U 

Any of 70 UHF channels   470 mc. to 890 mc. 
Any of 12 VHF channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 

INTERMEDIATE FREQUENCIES 
Picture I-F Carrier Frequency   45.75 mc. 

Sound I-F Carrier Frequency 

POWER RATING 

AUDIO POWER OUTPUT RATING 

VIDEO RESPONSE To 3.6 mc. 

SWEEP DEFLECTION Magnetic 

Magnetic 

41.25 mc. 

275 watts 

4.5 watts max. 

ANTENNA INPUT IMPEDANCE 

Models 24-D-542, 24-D-543 and 24-D-544 
Choice: el ohms balanced or 72 ohms unbalanced. 

Models 24-D-542U, 24-D -54313 and 24-D-54411 

UHF-300 ohms balanced. 
VHF-300 ohms balanced. 

CHASSIS DESIGNATIONS 

CHASSIS TUNER 
ENE-
SCOPE MODELS 

KCS89 KRK22D 24CP4A 24-D-542 
24-D-543 

(Horizontal 
Mounting) 

KCS89A KRK3OB 24CP4A 24-D-542U 
24-D-543U 
(Horizontal 
Mounting) 

KCS89B KRK22D 24CP4A 24-D-544 
(Vertical 

Mounting) 

KCS89C KRK3OB 24CP4A 24-D-544U 
(Vertical 

Mounting) 

RCA TUBE COMPLEMENT 

Tube Used Function 
Tuner KRK22D (Models with VHF only) 

(1) RCA 6BQ7A   R-F Amplifier 
(2) RCA 6X8   R-F Oscillator and Mixer 

TCA TUBE COMPLEMENT 
Tube Used Function 

Tuner KRK3OB (UHF,/ VHF Models) 
(I) RCA 6AF4 UHF Oscillator 

i VHF R-F Amplifier 
  UHF I-F Amplifier 
VHF R-F Oscillator & Mixer 
UHF 1-F Amplifier 

A K3D or a 1N82 crystal is used as the UHF mixer. 

All Models 
( I ) RCA 6AV6 1st Picture I-F Amplifier 
( 2 ) RCA 6CB6 2nd Picture I-F Amplifier 
( 3 ) RCA 6CB6 3rd Picture I-F Amplifier 
( 4 ) RCA 6CB6 4th Picture I-F Amplifier 
( 5 ) RCA 6CL6 Video Amplifier 
( 6 ) RCA 6AU6 1st Sound I-F Amplifier 
( 7 ) RCA 6AU6 2nd Sound I-F Amplifier 
( 8 ) RCA 6AL5 Ratio Detector 
( 9 ) RCA 6AV6 1st Audio Amplifier 
(10) RCA 6AQ5 Audio Output 
(11) RCA 12AU7 Vertical Sync Separator and AGC 
(12) RCA 12AU7 Horiz. Sync Separator and Sync Amplifiel 
(13) RCA 615   Vert. Sweep Osc. and Discharge 
(14) RCA 6AQ5 Vertical Sweep Output 
(15) RCA 6SN7GT Horizontal Sweep Oscillator and Control 
(16) RCA 6CD6G Horizontal Sweep Output 
(17) RCA 6AU4GT  Damper 
(18) RCA 1B3GT   High Voltage Rectifier 

Rectifiers 
Kinescope 

(2) RCA 6BQ7A 

(3) RCA 6X8 

(19) RCA 5U4G (2 tubes) 
(20) RCA 24CP4A   

FOCUS MAGNET DEFLECTION 
MOUNTING SCREWS YOKE 

KINESCOPE 
SOCKET 

[ 1:t FOCUS 
MAGNET 

* 1 

le 

ION TRAP 
MAGNET 

FOCUS 
CONTROL 

FOCUS CONTROL 

AND ION TRAP 

LOCATIONS ON 

VERTICAL( r 

crourerEo CENTERING 

CHASSIS AO4uSTRENT 
LEvER 

DEFLECTION TORE 
ADJUSTMENTS 
TOP And BOT TOM 

CENTERING 
ADJUSTMENT 
WING NUT 

PIN CUSHION 

CORRECTION 

MAGNETS 

( TOP and 

OT TOM 

VOTE 
RETAINING 
PLATE 

FOCUS MAGNET 

POSITIONING 

ADJUSTMENT KINESCOPE 

Figure 3-Yoke and Focus Magnet Adjustments 

MIKA» 
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JICH 
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MUTE 

RI SA 
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L  
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CONTROL 

Figure 4-Rear Chassis Adjustments 

1.911, CHANGE OVER KHOO 
V14T Ç MANN( L KLEC TOR 

UHF CHANNEL 
„...1.51CATOR DIAL 

FINE TUNING 
ASAR TUNING 
KNOS 

TO REMOVE KNOOS AND LINE 
INDICATOR DIAL PULL OUTWARD 
OPP SHAFT 

OSE I LLATOR ACUUSTIAENT 
CHANNEL NUMSER 

Figure 6-KRK3OB VHF R-F Oscillator Adjustment 

CHECK OF HORIZONTAL OSCILLATOR ADJUSTMENT. 
-Turn the horizontal ( freq.) control to the extreme clockwise 
position. The picture should be out of sync, with a minimum 
of twelve bars slanting downward to the left. Turn the 
control counter-clockwise slowly. The number of diagonal 
black bars will be gradually reduced and when only 11/2 to 
3 bars sloping downward to the left are obtained, the pic-
ture will pull into sync upon slight additional counter-clock-
wise rotation of the control. The picture should remain in sync 
for approximately two full turns of additional counter-clock-
wise rotation of the control. Continue counter-clockwise rota-
tion until the picture falls out of sync. Rotation beyond the 
fall- out position should produce between 2 and 5 bars before 
interrupted oscillation ( motorboat occurs). Interrupted oscil-
lation ( motorboat) should be reached before full counter-
clockwise rotation. 

cHANNEL FINE TUNING 
KHOO 

TO REMOS'! KNOBS FULL 
OUTWARD CiFF SHAFT 

as1.2.• 

OSCILLATOR ADJUSTMENT 

CMANNEL NUMBER 

Figure 5-KRK22D R-F Oscillator Adjustments 

ALIGNMENT PROCEDURE 
TEST EQUIPMENT.-To properly service the television 
chassis of these receivers, it is recommended that the follow-
ing test equipment be available: 

VHF Sweep Generator meeting the following require-
ments: 
(a) Frequency Ranges 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 
(c) Output constant on all ranges. 
(d) "Flat- output on all attenucrtor positions. 

VHF Signal Generators (two) to provide the following 
frequencies with crystal accuracy ( See Sound Take-Off 
Alignment on page 15): 

Intermediate frequencies 
4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

Output of these ranges should be adjustable and at least 
.1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of 470 mc. 
to 890 mc. RCA types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following frequen-
cies with crystal accuracy if RCA Type 41A is used. 

Cathode Ray Oscilloscope.-An oscilloscope with a sen-
sitivity of 5 millivolts per inch is required. A suitable pre-
amplifier may be employed with oscilloscopes of lesser 
sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC 
scale is required. RCA Senior "VoltOhmyst- or equivalent. 

PICTURE I-F TRANSFORMER ADJUSTMENTS.-
All Models 

Note: All alignment adjustments should be made with 
cores at chassis end of coils except T108 (top) which should 
be peaked with core at end of coil away from chassis. 

Connect the i-f signal generator, in series with a 1500 mml. 
ceramic capacitor, to the mixer grid test point TP2. 
Connect the "VoltOhmyst" to the junction of R152, R153 

and C122 and to ground. Turn the AGC control to minimum. 
Obtain two 7.5 volt batteries capable of withstanding 

appreciable current drain and connect the ends of a 1,000 
ohm potentiometer across each. Connect the battery positive 
terminal of one to the chassis and the potentiometer arm to 
the junction of R152, R153 and C122. The second battery 
will be used later. 

Set the bias to produce approximately -5.0 volts of bias 
at the junction of R152, R153 and C122. 
Connect the "VoltOhmyst" to pin 9 of V110 and to ground. 
Set the VHF signal generator to each of the following fre-

quencies and peak the specified adjustment tor maximum 
indication on the "VoltOhmyst." During alignment, reduce 
the input signal if necessary in order to produce 3.0 volts 
of d-c at pin 9 of V110 with -5.0 volts of i-f bias at the 
junction of R152, R153 and C122. 

44.0 mc  T107 
45.5 mc T106 
42.75 mc  T105 

Set the signal generator to each of the following frequen-
cies and adjust the corresponding circuit for minimum d-c 
output at pin 9 of V110. Use sufficient signal input to pro-
duce 3.0 volts of d-c on the meter when the final adjustment 
is made. 

39.25 mc L101 
41.25 mc T104 top core 
47.25 mc.  L119 

SWEEP ALIGNMENT OF PICTURE I-F.-
Models 24.D-542, 24-D-543 and 24-D-544 

To align T2 and T104, connect the sweep generator to the 
mixer grid test point TP2, in series with a 1500 mnif. ceramic 
capacitor. Use the shortest leads possible, with not more 
than one inch of unshielded lead at the end of the sweep 
cable. Connect the sweep ground lead to the top of the 
tuner case. 

Set the channel selector to channel 4. 
Connect a 180 ohm composition resistor between terminal 

"B- of T105 and the junction of R121 and R125. 
Short the grids of the third and fourth picture I-F ampli-

fiers to ground, pin 1 of V108 and V109. 
Connect the oscilloscope diode probe to terminal "B" of 

T105 and ground. Set the sweep output for 0.5 volts peak-
to-peak on the oscilloscope. Couple the signal generator 
loosely to the diode probe in order to obtain markers. 
The shunt trimmer C119 across terminals "A- and "F" of 

T104 is variable and is provided as a bandwidth adjustment. 
Preset the shunt trimmer to minimum capacity. Adjust T1 
(top) and T104 ( top and bottom) for maximum gain with 
45.75 mc. at 75% of maximum response. 

Adjust the shunt trimmer C119 until 42.25 mc. is at 75% 
response with respect to the low frequency shoulder as 
shown in Figure 9. Readjust Tl and T104 if necessary to 
obtain proper wave shape, see Figure 9. Maximum allowable 
tilt is 25%. 

To align the fourth picture i-f transformer T108 connect 
the sweep generator to the fourth picture i-f grid, pin 1 of 
V109. Couple the signal generator loosely to obtain markers. 
Connect the oscilloscope to pin 9 of V110 and set to read 

3 to 5 volts peak-to-peak. 
Adjust T108 top and bottom cores for maximum gain and 

curve shape as shown in Figure 12. 
Adjust C193 to place the 41.25 mc. marker at 80% and 45.75 

mc. marker at 90%. Readjust T108 for flat top curve as 
shown in figure 12. 

NOTE: C193 is incorporated as part of T108, fourth picture 
I-F transformer. Adjustment is made by varying the pene-
tration of the -insulated lead, from terminal "E", into the 
ceramic sleeve at the bottom of T108 as seen in figure 26 
on page 16. Care should be taken when adjusting to prevent 
damage to the lead or its insulation. 

Remove the 180 ohm resistor and the shorts on pin 1 of 
V108 and V109. 

Adjust the bias box potentiometer to obtain -5.0 volts 
of bias as measured by a "VoltOhmyst" at the junction of 
R152, R153 and C122. 
Connect the sweep generator to the mixer grid test point 

TP2 with the shortest leads possible. 
Adjust the output of the sweep generator to obtain 3.0 to 

5.0 volts peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

42 514C 
70% 

45 7514C 
-75% 5% 

Figure 9-
KRK22D 

T1 and T104 
Response 

Retouch T105, T106 and T107 to obtain the response shown 
in Figure 10. 

Increase sweep output ten times and check attenuation at 
41.25 mc. Adjust T105 and T107 to set 41.25 'mc. between 30 
and 40 times down with curve as shown in Figure 10. 
Move the sweep generator to the antenna terminals. Con-

nect -3.0 volts bias to pin 5 of V103. Adjust T106 and T107 
slightly to correct for any overall tilt while switching from 
channel to channel. 

Models 24-D-542U, 24-D-543U and 24-D-544U 

To align the mixer plate circuit, connect the sweep gener-
ator to the mixer grid test point TP2, in series with a 1500 
mmf. ceramic capacitor. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. Connect the sweep ground lead to the top of 
the tuner. 

Set the channel selector switch to channel 4. 
Connect a 180 ohm composition resistor between terminal 

-13- of T105 and the junction of R121 and R125. 

Figure 10-
Overall I-F 
Response 
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CHASSIS KCS89, 89A, 89B, 89C 

Short the grids of the third and fourth picture I-F ampli-
fiers to ground, pin 1 of V108 an:: V109. 
Connect the oscilloscope diode probe to terminal -13- of 

T105 and ground. Set the sweep output for 0.5 volts peak-to-
peak on the oscilloscope. Couple the signal generator loosely 
to the diode probe in order to obtain markers. 
The shunt trimmer C119 across terminals -A" and "F" of 

T104 is variable and is provided as a bandwidth adjustment. 
Preset the shunt trimmer to minimum capacity. Adjust T2 
(top) and T104 ( top and bottom) for maximum gain with 
45.75 mc. at 75% of maximum response. 

Adjust the shunt trimmer C119 until 42.25 mc. is at 75% 
response with respect to the low frequency shoulder as 
shown in Figure 11. Readjust T2 and TIO4 if necessary to 
obtain proper wave shape, see Figure 11. Maximum allow-
able tilt is 25%. 
To align the fourth picture I-F transformer 1108. connect 

the sweep generator to the fourth picture i-f grid, pin 1 of 
V109. Couple the signal generator loosely to obtain markers. 
Connect the oscilloscope to pin 9 of V110 and set to read 

3 to 5 volts peak-to-peak. 
Adjust 1108 top and bottom cores for maximum gain and 

curve shape as shown in Figure 12. 
Adjust C193 to place the 41.25 mc. marker at 80% and 

45.75 mc. marker at 90%. Readjust 1108 for fiat top curve 
as shown in Figure 12. 
NOTE: C193 is incorporated as part of 1108, fourth picture 

I-F transformer. Adjustment is made by varying the pene-
tration of the insulated lead, from terminal "E", into the 
ceramic sleeve at the bottom of 1108 as seen in figure 26 
on page 16. Care should be taken when adjusting to prevent 
damage to the lead or its insulation. 

Remove the 180 ohm resistor and the shorts on pin 1 of 
V108 and V109. 

Adjust the bias box potentiometer to obtain —5.0 volts of 
bias as measured by a "VoltOhmyst" at the junction of R152, 
R153 and C122. 
Connect the sweep generator to the mixer grid test point 

TP2 with the shortest leads possible. 
Adjust the output of the sweep generator to obtain 3.0 to 

0.5 volts peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator 
to produce small markers on the response curve. 

4125MC. 45751AC 
80% 90% 

4575MC 
42 51AC 75%'5% 
70% 

Figure 11— 
KRK3OB 

T2 and T104 
Response 

42 51.1C 457531C 
90% 

Figure 12— 
T108-

4th Picture 
1-F Response 

Figure 13— 
KRK3OB 

L9 and C308 
I-F Response 

Retouch 1105, 1106 and 1107 to obtain the response shown 
in Figure 10. 

Increase sweep output ten times and check attenuation at 
41.25 mc. Adjust 1105 and T107 to set 41.25 mc. between 30 
and 40 times down with curve as shown in Figure 10. 

To align the I-F amplifier circuit of the KRK30B, connect the 
VHF sweep generator to the front terminal of the 1N82 crystal 
holder in series with a 1000 ohm resistor and a 1500 mmf. 
ceramic capacitor. Use the shortest leads possible, ground-
ing the sweep ground lead to the tuner case. To do this, 
remove the crystal cover at the right side of the UHF tuner 
section. ( Refer to Figure 20.) Cover one lead of the 1000 
ohm resistor with a short piece of insulated tubing and 
fashion a hook at the end of this lead. Connect to the front 
terminal of the crystal holder through the aperture under 
the crystal cover. Connect the capacitor and generator as 
stated above. 

Set the UHF CHANGEOVER switch to the UHF position, 
and the UHF TUNING between channels 68 and 69 at 800 
mc. 
Connect a 180 ohm composition resistor and a 1500 mmf. 

capacitor in series between test point TP3 and ground with 
the capacitor connected to TP3 and the resistor to ground. 

Connect the oscilloscope diode probe to the junction between 
the resistor and capacitor. 
Couple the VHF signal generator loosely to the diode 

probe in order to obtain markers. 
Connect the potentiometer arm of the second bias supply 

to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal tin the tuner. 

Set the sweep generator to produce 0.5 volt or less peak-
to-peak on the oscilloscope. 

Adjust C308, on the UHF section, and L9, on the VHF 
section, of the tuner for maximum gain with 45.75 mc. and 
42.25 mc. markers as shown in figure 13. 

If necessary adjust 127 to place the 45.75 mc. marker at 
90% on the curve. Adjust L43 for minimum tilt of the curve 
as shown in figure 13. 
Remove the resistor, capacitor and diode probe from TP3 

and connect the oscilloscope to pin 9.of V110. Use 3.0 to 5.0 
volts peak-to-peak on the oscilloscope. 
Connect the VHF sweep generator to the VHF antenna ter-

minals. Keep the AGC bias at —3.0 V and the I-F bias at 
—5.0 volts. 
Couple the signal generator loosely to the grid of the first 

picture I-F amplifier. 
Switch through all VHF channels and check for proper 

curve shape as in figure 10. Retouch 1106 and 1107 slightly 
to correct for any overall tilt that is essentially the same on 
all channels. 

Disconnect the VHF sweep generator and connect the UHF 
sweep generator to the UHF antenna terminals. Check on all 
UHF channels for proper wave shape as shown in figure 10, 
retouching C308 and 19 if necessary to correct any overall 
tilt. 

Do not retouch L27, 143, 12, T104, 1105, 1106 or 1107. 
Remove the sweep and marker generators and the bias 

supplies. 
ICRIC22D TUNER ALIGNMENT.— 

Models 24-D-542, 24-D-543 and 24-D-544 

A tuner unit which is operative and requires only touch up 
adjustments, requires no presetting of adjustments. For such 
units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, preset C2 all the way out. 
Sot channel 7 to 13 oscillator slugs one turn from tight Turn 
Tl slug all the way out. Do not change any of the adjust-
ments in the antenna matching unit. 

Disconnect the link from terminals "A- and -13- or 1104 
and terminate the link with a 39 ohm composition resistor. 
Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short 
circuit the AGC terminal of the tuner at the terminal board 
to ground. 

Connect the oscilloscope to the test point TP1 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the out-
put of the antenna matching unit at the junction of L53 and 
C24 at the bottom of the FM trap L53. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 
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Figure 14—KRK221) Tuner Adjustments 

LIN 
11, GRID 
CHAN 5 

Adjust C19 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necebsary, this adjustment can 
be retouched in the field to provide additional rejection to 
one specific frequency in the i-f band pass. However, in 
such cases, care should be taken not to tune C19 into channel 
2, thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce —3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 
Preset C5 to read —3.0 volts at the test point TP1, as read 

on the "VoltOhmyst." The limits for oscillator injection volt-
age are 2 volts minimum and not exceeding a maximum of 
5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adjust C3 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner unit 
through the hole provided for the adjustment of C10. Be care-
ful that the wire does not touch any of the tuned circuits as 
it may cause the frequency of the tuner oscillator to shift. 
Connect the other end of the wire to the " r-f in" terminal of 
the signal generator. Adjust C3 to obtain an audible beat 
with the signal generator. 

Turn C2 clockwise until the beat note just begins to change, 
then turn one full turn in the same clockwise direction. 
Return the fine tuning control to the mechanical center of 

its range. 

Note.—If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C3, 
switch to channel 13 and adjust L42 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L11 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency on each channel. Then again on channel 8, 
adjust C3 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L42 and back to 
channel 8 and adjust C3 

Set the T1 core for maximum inductance ( core turned 
counter-clockwise). 

Connect the sweep generator through a suitable attenu-
ator, as shown in figure 15, to the input terminals of the 
antenna matching unit. 

PAD FOR PAD FOR 
SO IX COAX 72 A. COAX. 

PAD FOR 
300:1, SAL 
INPUT 

Figure. 15—sweep Alleimator Pads 

Connect the signal generator loosely to the antenna ter-
minals. 

Set the sweep generator to cover channel 8. 
Set the oscilloscope to maximum gain and use the mini-

mum input signal which will produce a usable pattern on the 
oscilloscope. Excessive input can change oscillator injection 
during alignment and produce consequent misalignment 
even though the response as seen on the oscilloscope may 
look normal. 

A S 

IPCI\D / AC:\ 

CV 115 

Figure 16—KRK22O R.F ReXPOI1Se5 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C7, C10, C15 and C20 for approximately correct 
curve shape, frequency, and band width as shown in figure 
16. 

The correct adjustment of C20 is indicated by maximum 
amplitude of the curve midway between the markers. C15 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C7 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably ( as-
suming that C20 has been properly adjusted). CIO is the 
coupling adjtistment and hence primarily affects the response 
band width. 

Connect the "Voltohmyst- to test point TP1. Adjust C5 to 
read —3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C2, 
C7, CIO and C15 for proper response. Adjust C20 for maxi-
mum gain at midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator 
frequency 257 mc. 

Turn the line tuning control fully clockwise. 

Adjust L42 to obtain an audible beat. Slightly overshoot 
the adjustment of L42 by turning the slug an additional turn 
in the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C2 to again ob-
tain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and 
picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust 143 and L45 for proper response as shown in 
figure 16. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust if necessary to bring within 
range. 

If it was necessary to readjust C5, turn the sweep and sig-
nal generators back on and recheck the channel 13 response. 
Readjust L43 and L45 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C2 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C7, CIO, C15 and C20 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C7 was adjusted in the recheck of channel 8 response. 
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eigure 17—KRK221) Oscillator Adjustments 

If the initial setting of the oscillator injection trimmer was 
far off, it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 
Turn off the sweep generator and switch the receiver to 

channel 6. 

Adjust the signal generator to the channel 6 oscillator 
frequency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L5 for an audible beat. Adjust 144, L46 and 158 
for proper curve shape as shown in figure 16. Recheck the 
oscillator injection voltage at TP1, to insure that it is within 
the limits specified. Readjust C5 if necessary. 

If C5 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C7 for correct curve 
shape and recheck C2 and C3 for proper oscillator frequency. 

Check the response of channels 2 through 6 by switching 
the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
16 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L44, 146 and 158 in order to obtain curves within the proper 
limits.  
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Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and ob the response 
curves, referring to figure i6 for proper wave shape. Check 
the injection voltage at each channel to be within limits. 
If necessary readjust C15, Cl. or CIO to obtain the proper 
response. 

With the receiver and signal generator on channel 13 ad-
just L42 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 
ICRE22D OR KRIC3OB ANTENNA MATCHING UNIT ALIGN-

MENT.-The antenna matching unit is accurately aligned 
at the factory. Adjustment of this unit should not be at-
tempted in the customer's home since even slight misalign-
ment may cause serious attenuation of the signal especially 
on channel 2. The r-f unit is aligned with a particular antenna 
matching transformer in place. If for any reason, a new an-
tenna matching transformer is installed, the r-f unit should 
be realigned. 

The F-M Trap which is mounted in the antenna matching 
unit may be adjusted without adversely affecting the align-
ment of the unit. 
To align the antenna matching unit disconnect the lead 

from the F-M trap L53 ( L5) to the channel selector switch 
S4 ( SIE). 
With a short jumper, connect the output ot the matching 

unit through a 1000 mnif. capacitor to the grid of the second 
pix i-f amplifier, pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 
Remove the first pis i-f amplifier tube VI06. 

Connect the positive terminal of a bias box to the chassis 
and the potentiometer arm to the junction of R118, R146 and 
C120. Set the potentiometer to produce approximately -5.0 
volts of bias at the junction of R118, R146 and C120. 

Connect an oscilloscope to the junction'of RI29 and L103 
and set the oscilloscope gain to maximum. 

Connect a VHF signal generator to the antenna input termi-
nals. Modulate the signal generator 30% with an audio 
signal. 

Tune the signal generator to 45.75 mc. and adjust the 
generator output to give an indication on the oscilloscope. 
Adjust L54 ( L5) in the antenna matching unit for minimum 
audio indication on the oscilloscope. 

Tune the signal generator to 41.25 mc. and adjust L57 ( LI) 
for minimum audio indication on the oscilloscope. 

Remove the jumper from the output of the matching unit. 

Connect a 300 ohm 1/2 watt composition resistor from L53 
lL5) to ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L53 ( 1.5) to ground. The sensitivity of the oscilloscope should 
be approximately 0.03 volts per inch. Set the oscilloscope 
gain to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling reac-
tance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 15 shows three different resistance pads for 
use with sweep generators with 50 ohm co-as output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad 
to match the output impedance of the particular sweep 
employed. 

Connect the signal generator loosely to the matching unit 
antenna terminals. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be ac-
complished by retuning channel number 1 to cover this range. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator, be sure not to turn the 
core too far clockwise so that it becomes lost beyond the 
core retaining spring. 

Adjust L55 ( L3) and L56 ( 1.2) to obtain the response shown 
in figure 18. L55 ( 1,3) is most effective in locating the position 
of the shoulder of the curve at 52 mc. and L56 ( L2) should be 
adjusted to give maximum amplitude at 53 mc. and above 
consistent with the specified shape of the response curve. The 
adjustments in the matching unit interact to some extent. 
Repeat the above procedure until no further adjustments are 
necessary. 

Remove the 300 ohm resistor and crystal probe connections. 
Restore the connection between L53 ( L5) and S4 ( S1E). 
Replace V106. 

SHOuLDER 
AT 52 PAC 

53 MC 100% asspoNSE 

Co mc. 

SO PAc AT SOX ± 25% RE Se0.3e POINT 

C0123 

Figure 18-KR1a1D or KRK3OB Antenna Matching 
Unit Response 

ICRIK3OB TUNER ALIGNMENT 
Models 24-D-542U, 24-D-5431.1 and 24-D-544U 

VHF ALIGNMENT.-A tuner unit which is operative and 
requires only touch up adjustments, requires no presetting 
of adjustments. For such units, skip the remainder of this 
paragraph. For units which are completely out of adjustment, 
preset C27 all the way out. Set channel 7 to 13 oscillator 
slugs one turn from tight. Turn T2 slug all the way out. Do not 
change any of the adjustments in the antenna matching unit. 

Disconnect the link from terminals "A" and "B" of T104 and 
terminate the link with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short cir-
cuit the AGC terminal of the tuner at the terminal board to 
ground. 

Connect the oscilloscope to the test point TP2 on top of 
the tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the 
output of the antenna matching unit at the junction of L5 and 
C4 at the bottom of the FM trap L5. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimum 4'10 cycle indi-
cation on the oscilloscope. If necessary, this aajustment can 
be retouched in the field to provide additional rejection to 
one specific frequency in the i-f band pass. However, in' such 
cases, care should be taken not to tune C33 into channel 
2, thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce -3.0 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read -3.0 volts at the test point TP1, as read 
on the "VoltOhmyst." The limits for oscillator injection volt-
age are 2 volts minimum and not exceeding a maximum of 
5.5 volts. 

Turn the fine tuning control fully clockwise. 

Adjust C25 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner 
unit through the hole provided for the adjustment of C16. 
Be careful that the wire does not touch any of the tuned 
circuits as it may cause the frequency of the tuner oscillator 
to shift. Connect the other end of the wire to the "r-f" in 
terminal of the signal generator. Adjust C25 to obtain an 
audible beat with the signal generator. 

Turn C27 clockwise until the beat note just begins to 
change, then turn one full turn in the same clockwise di-
rection. 

Return the fine tuning control to the mechanical center of 
its range. 

NOTE:-If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 
proper frequency of each channel. Then again on channel 8, 
adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L49 and back to 
channel 8 and adjust C25. 

Set the T2 core for maximum inductance (core turned 
counter-clockwise). 

Connect the sweep generator through a suitable attenu-
crtor, as shown in figure 15 to the input terminals of the 
antenna matching unit. 

CH oa. 

Connect the signal generator loosely to the antenna 
terminals. 

Set the sweep generator to cover channel 8. 

TP3 
TEST PT 

(MIXER PLATE) 

C 25 
05C ADJ - 

C22 
05C 1NJ - 

ADJ 

C27 
FINE TUNING 

ADJUSTMENT 

L50 THROUGH L60 
INDIVIDUAL CHANNEL 
OSC ADJUSTMENTS 

LIS 
0 SC CRAN 13 
TI‘•CKING ADJ. 

Figure 19-KRK3OB VHF R-F Response 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can change oscillator injection dur-
ing alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181.25 mc. and 185.75 mc. 

Adjust C21, C16, C11 and C7 for approximately correct 
curve shape, frequency, and band width as shown in figure 
19. 
The correct adjustment of C7 is indicaed by maximum 

amplitude of the curve midway between the markers. C11 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. C21 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably ( as-
suming that C7 has been properly adjusted). C16 is the 
coupling adjustment and hence primarily affects the response 
band width. 

Connect the "VoltOhmyst" to test point TP1. Adjust C22 to 
read -3.0 volts dc on the "VoltOhmyst" at TP1. Readjust C27, 
C21. C16 and C11 for proper response. Adjust C7 for maxi-
mum gain at midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

Set the receiver channel switch to channel 13. 
Adjust the signal generator to the channel 13 oscillator fre-

quency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L49 to obtain an audible beat. Slightly overshoot the 
adjustment of L49 by turning the slug an additional turn in 
the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C27 to again ob-
tain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and pic-
ture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust 1.36 and L20 for proper response as shown in fig-
ure 19. 

Turn off the sweep and signal generators. 
Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits- as 
previously specified. Adjust if necessary to bring within 
range. 

If it was necessary to readjust C22, turn the sweep and 
signal generators back on and recheck the channel 13 re-
sponse. Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 
Readjust C21, C16, C11 and C7 for correct curve shape, 

frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C21 was adjusted in the recheck of channel 8 response.  

TP2 
TEST PT 
ALIGN 

If the initial setting of the oscillator injection trimmer was 
far off it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

RP PLATE R- F CRI 
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Figure 10-KRK3OB Tuner Adjustments 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator fre-
quency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust I.54 for an audible beat. Adjust L14, L48 and 1.32 
for proper curve shape as shown in figure 19. Recheck the 
oscillator injection voltage at TP1, to insure that it is within 
the limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator fre-
quency. 
Check the response of channels 2 through 6 by switching 

the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
19 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fail within this requirement readjust 
L48 and L32 in order to obtain curves within the proper 
limits. 
Switch the channel selector,- signal generator and marker 

generator through channels 7 to 13 and observe the response 
curves, referring to figure 19 for proper wave shape. Check 
the injection voltage at each channel to be within limits. If 
necessary readjust CII, .C21 or C16 to obtain the proper 
response. 
With the receiver and signal generator on channel 13 ad-

just L49 for an audible beat with the signal generator. 
Adjust the oscillator to frequency on all channels by switch-

ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 
UHF ALIGNMENT.-R-F alignment of the UHF section of 

the tuner may only be performed with the UHF section re-
moved from the tuner assembly. R-F adjustments require re-
moval of the tuner shield which may only be done with the 
UHF tuner separate from its mounting. 

1-F and oscillator adjustments may be accomplished with-
out removing the tuner. 
Connect a 100 ohm composition resistor between the center 

conductor of the I-F cable W301 and the tuner case. 
Connect the oscilloscope to the center conductor of W301 

at the 100 ohm resistor, employing the preamplifier if needed 
with the oscilloscope used. Ground the oscilloscope to the 
tuner case. 
Connect the output of the UHF sweep generator, through 

a 300 ohm attenucrtor pad, to the antenna terminals and 
set the sweep generator to sweep channel 83, centered on 
887.5 mc. Adjust the output of the sweep generator to full 
sweep width. 
A test dial made to fit over the split gear on the tuner shaft 
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Figure 21-KRK3OB VHF Oscillator Adjustments 
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Figure 22-KRK3OB R-F Response 
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Figure 23-KRK3OB Dial Cords 

Figure 24-Horizontal Oscillator Waveforms 

is necessary for accurate alignment. Scribe marks at 0°, 5° 
and 164° should be marked on the test dial for reference. 
The 0° reference point is located with the capacitor plates 
fully meshed. With the stop pin on the tuner against the stop 
plate on the gear assembly the plates will be in the proper 
fully meshed position. 

Rotate the tuning dial to the 164', Channel 83, position. 
Connect the VHF signal generator in series with a 1000 

ohm resistor to the junction of W301 and L310. This may be 
done by inserting the lead from the resistor, which should 
be covered with insulated tubing, through the aperture pro-
vided for crystal removal. ( See figure 20.) Insert markers for 
41.25 mc., 43.5 mc. and 45.75 mc. 
Connect the UHF marker generator loosely to the antenna 

terminals and insert a marker at 887.5 mc. 
Adjust R-F trimmer capacitor tabs C304 and C305 for a 

maximum amplitude overcoupled response curve centered 
at 887.5 mc. as shown in figure 22(A). 

Adjust the oscillator trimmer capacitor C306 until the 43.5 
mc. marker coincides with the marker at 887.5 mc. The 
markers for 41.25 and 45.75 should be symmetrically located 
on the top of the response curve as in figure 22(A). 

Set the UHF sweep and marker generators to 473.5 mc. 
Rotate the tuning dial to the 5°, Channel 14, position. 

Adjust the oscillator trimmer C307 until the 43.5 mc. marker 
coincides with the 473.5 mc. marker, with the 41.25 and 45.75 
markers as shown. The inductance loop L311 across the oscil-
lator grid coil on some units, may be repositioned, if neces-
sary, to bring the oscillator trimmer within range. Refer to 
figure 20 for location of the aperture for making this ad-
justment. 

Repeat the above adjustments, as necessary, until the 
proper responses are obtained. Tune through the entire 
range and check the tracking. When perfectly tracked the 
three markers will be on the top of the response curves, 
however, mistracking to the extent that the 41.25 mc. and 
45.75 mc. ride down the sides of the curves to a point not 
less than 70% will not seriously affect the alignment. Should 
the markers fall below this level, it will be necessary to 
knife the RF plates to correct the mistracking. The plates 
must be knifed with the shield cover removed. Always knife 
the plates while tuning lower in frequency to prevent af-
fecting the tracking above the point of knifing. Check which 
section requires knifing by touching the plates with the knif-
ing tool while observing the response, then proceed with the 
knifing of the proper section or of both sections if required. 
Connect the "VoltOhmyst" between the center conductor 

of W301 and ground. Set the "VoltOhmyst" to the 1.5v. DC 
scale. Tune vier the entire range observing tLe reading on 
the meter. A reading between .03 and .35 volts should be 
obtained. Voltages outside these limits are an indication of 
low B voltage, low or high crystal impedance or an oscillator 
tube outside allowable limits. This voltage is an indication 
of correct crystal current and may be varied by repositioning 
the flag L309 with respect to L3. 
-Connect the "VoltOhmyst" to the ' bias" terminal of the 

tuner ( refer to figure 20), A reading between 0.5 and 2.5 
volts should be o5tained Readings above or below this 
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range will cause crystal currents outside allowable limits 
and in such cases the oscillator tube should be replaced. 
Replacement of the oscillator tube will require recalibration 
at the high and low frequency ends of the band as pre-
viously outlined. 

SOUND I-F AND RATIO DETECTOR ALIGNMENT-Set 
the signal generator at 4.5 mc. and connect it to the first 
sound i-f grid, pin 1 of V101 in series with a 1500 mmf. 
capacitor. 
Connect the "VoltOhmyst" to pin 2 of V103. 

Tune the ratio detector secondary T102 bottom core for 
maximum d-c on the "VoltOhmyst." ( Peak with core at 
chassis end of coil.) 
Tune the ratio detector primary, T102 top core for maxi-

mum d-c output on the "VoltOhmyst." ( Peak with core at 
end of coil away from chassis.) Adjust the signal level from 
the signal generator for 5 volts on the "VoltOhmyst" when 
finally peaked, when making the above adjustments. 

Tune the T101 ( top) core for maximum d-c on the " Volt-
Ohmyst." ( Peak with core at chassis end of coil.) 

The output from the signal generator should be set to 
produce approximately 5 volts on the "VoltOhmyst" when 
the final touches on the T101 adjustment are made. 

Connect the "VoltOhmyst" to the junction of R107 and 
C109. 
Tune T102 bottom for zero d-c at the junction of R107 and 

C109. ( Make adjustment with core at chassis end of coil.) 

SOUND TAKE-OFF ALIGNMENT.-Connect two ( 2) sig-
nal generators to the grid of the fourth picture i-f amplifier, 
pin 1 of V109. 

Set one generator to 45.75 mc., unmodulcrted, and adjust 
output for .5 volts. 

Set the second generator to 41.25 mc., and modulate 30%, 
at 400 cycles, with an output of .2 volts. 

Connect the oscilloscope, in series with diode probe, to 
the plate of the video amplifier, pin 6 of VI10. 

Set the oscilloscope to maximum gain. 
Adjust T109 for minimum output indication on the oscil-

loscope. 
As an alternate method, this may be accomplished by 

using a received signal as the source for adjustment. 
If this is done, tune in a station and observe the picture on 

the kinescope. If no 4.5 mc. beat is present in the picture, 
when the fine tuning control is set for proper oscillator-fre-
quency, short the terminals of the fixed 4.5 mc. trap L105. 
With a 4.5 mc. beat present, turn the fine tuning control 
slightly clockwise so as to exaggerate the beat and then 
adjust T109 for minimum beat. 

AGC CONTROL ADJUSTMENT.-Disconnect all test equip-
ment except the oscilloscope which should be connected to 

pin 6 of V110. 

Connect an antenna to the receiver antenna terminals. 
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Figure 25-Top Chassis Adjustments 
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Figure 26-Bottom Chassis Adjustments 

Turn the AGC control fully counter-clockwise. 

Tune in a strong signal and adjust the oscillos...ope to see 
the video waveform. 

Turn the AGC control clockwise until the tips of sync begin 
to be compressed, then counter-clockwise until no compres-
sion is obtained. 
HORIZONTAL OSCILLATOR ALIGNMENT.-Normally the 

adjustment of the horizontal oscillator is not considered to be 
a part of the alignment procedure, but since the oscillator 
waveform adjustment may require the use of an oscilloscope, 
it usually can not be done conveniently in the field. The 
waveform adjustment is made at the factory and normally 
should not require readjustment in the held. However, the 
waveform adjustment should be checked whenever the re-
ceiver is aligned or whenever the horizontal oscillator oper-
ation is improper. 

Tune in a station and sync the picture. If the picture 
cannot be synchronized with the horizontal ( freq.) control, 
then adjust the waveform adjustment core ( top of chassis/ 
out of the coil several turns from its original position and 
readjust the frequency control until the picture is synchro-
nized. 

Examine the width and linearity of the picture. If picture 
width or linearity is incorrect, adjust the horizontal drive 
trimmer C179, the width control L111 and the linearity con-
trol L113, until the picture is correct. 

Connect the low capacity probe of an oscilloscope to the 
center terminal of T112, at the junction of R195. Dress the 
oscilloscope probe at least one inch away from the sine wave 
coil L110. Turn the horizontal frequency control so that the 
picture is in sync. The pattern on the oscilloscope should be 
as shown in Figure 24. Adjust the waveform adjustment coil 
L110 until the two peaks are at the same height. During this 
adjustment, the picture must be kept in sync by readjusting 
the frequency control if necessary. 

Remove the oscilloscope upon completion of this adjust-

Inent Turn the horizontal frequency control to the extreme clock-
wise position. The picture should be out of sync, with a mini-
mum of twelve bars slanting downward to the left. Turn the 
control counter-clockwise slowly. The number of diagonal 
black bars will be gradually reduced and when only 11/2 to 
3 bars sloping downward to the left are obtained, the pic-
ture will pull into sync upon slight additional counter-clock-
wise rotation of the control. The picture should remain in sync 
for approximately two full turns of additional counter-clock-
wise rotation of the control. Continue counter-clockwise rota-
tion until the picture falls out of sync. Rotation beyond the 
fall-out position should produce between 2 and 5 bars before 
interrupted oscillation ( motorboat) occurs. Interrupted os-
cillation ( motorboat) should be reached before full counter-
clockwise rotation. 

When the receiver passes the above checks and the picture 
is normal and stable, the horizontal oscillator is properly 
aligned. 
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VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition, a 30,000 microvolt test pattern signal was fed into the receiver, 
the picture synchronized and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short 
circuiting the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst" between the indicated terminal and 
chassis ground and with the receiver operating on 117 volts, 60 cycles, a-c. 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

E. Grid 
Plate 

Pin (ma.) 
No. Volts 

Screen 
(ma.) 

Notes on 
Measurements 

VI ( V2) 6X8 

KRK22D 
or 

KRK3OB 

V2 ( VI) 

KRK22D 
or 

KRK3OB 

6BQ7A 

Mixer 
30,000 Mu. V. 

Signal 160 160 o 
-2.4 to 

7 -3.0 - 

No 
Signal 145 145 

-2.8 to 
7 -3.5 

R-F 
Oscillator 

30,000 Mu. V. 
Signal 95 o 

-31 to 
- 5.5 

No 
Signal 90 o 

-3.0 to 
-5.1 

R-F 
Amplifier 

30,000 Mu. V. 
Signal 170 0.1 

No 
Signal 133 1.1 O 

R-F 
Amplifier 

30,000 Mu. V. 
Signal 270 170 

No 
Signal 260 133 

V101 6AU6 
1st Sound 
1-F Amp. 

30,000 Mu. V. 
Signal 110 120 0.9 1 -0.08 - 

No 
Signal 104 114 0.88 1 -0.24 

V102 6AUG 

V103 

, V104 6AV6 

V104 6AV6 

2nd Sound 30,000 Mu. V. 
I-F Amp. Signal 

Ratio 

114 124 - 4.8 

No 
Signal 111 121 O -2.95 

6AL5 Detector 

lit Audio 
Amplifier 

30,000 Mu. V. 
Signal 

2 
7 

- 10.3 
1.22 

5 
1 

1.22 
10.7 

No 
Signal 

2 -7.5 
3.5 

5 2.9 
7.9 

30,000 Mu. V. 
Signal 92 1 -0.7 

No 
Signal 91 o 1 -0.88 

At min. 
volume 

R-F Bias 
Clamp 

30,000 Mu. V. 
Signal 5-6 -5.1 

No 
Signal 5-6 .56 

V105 6AQ5 
Audio 
Output 

30,000 Mu. V. 
Signal 249 264 16 o 

No 
Signal 243 256 15.3 O 

At min. 
volume 

V106 6AU6 
1st Pix. 1-F 30,000 Mu. V. 
Amplifier Signal 236 257 0.03 - 7.9 

No 
Signal 117 130 1.08 0.07 

V107 6CB6 
2nd PLz. I-F 30,000 Mu. V. 
Amplifier Signal 235 256 0.02 1 -7.9 

No 
Signal 107 115 0.47 0.07 

V108 6CB6 
3rd Piz. I-F 30,000 Mu. V. 
Amplifier Signal 109 117 1.0 1 

No 
Signal 104 111 .96 1 0 

V109 6CB6 
4th Pix, I-F 
Amplifier 

30,000 Mu. V. 
Signal 

No 
Signal 

196 129 1.8 1 0 

185 123 1.65 

Tube 
No. 

Tube 
Type Function 

Operating 
Condition 

E. Plate E. Screen E. Cathode E. Grid 

Pm 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

Plate 
(ma.) 

Screen 
(ma.) 

Notes on 
Measurements 

V110 6CL6 
Video 
Amplifier 

30,000 Mu. V. 
Signal 6 131 3-8 179 1.14 2-9 •-2.8 

No 
Signal 6 120 3-8 128 1.05 2-9 *-1.03 

•Depends 
on picture 

*Depends 
on picture 

VII1A 12AU7 
AGC 
Rectifier 

30,000 Mu. V. 
Signal 1 -43 130 107 

No 
Signal .04 124 62 

AGC control 
set for 
normal 

operation 

VII1B 12AU7 
Vert. Sync. 
Separator 

30,000 Mu. V. 
Signal 53 O 65 

No 
Signal 6 66 O 10.5 

V1 1 iA 12AU7 
Mor. Sync. 
Separator 

30,000 Mu. V. 
Signal 1 305 190 110 

No 
Signal 296 118 97 

V11213 

V113 

12AU7 
Sync. 30,000 Mu. V. 
Amplifier L. Signal 6 52 O 7 - 0.49 

No 
Signal 6 50 O 7 -0.27 

6J5 
Vert. Osc. 
& Discharge 

30,000 Mu. V. 
Signal 176 -58 

No 
Signal 177 -58 

V114 6AQ5 

V115 

Vertical 
Output 

30,000 Mu. V. 
Signal 5 290 303 25 0.13 

No 
Signal 5 285 298 24.5 0.10 

6SN7GT 
Horizontal 
Osc. Control 

30,000 Mu. V. 
Signal 

No 
Signal 

306 5.5 -25 

298 -4.6 - 26.8 

Horizontal 
Oscillator 

30,000 Mu. V. 
Signal 191 o 4 -85 

No 
Signal 5 187 o -92 

V116 6CD6G 
Horizontal 
Output 

30,000 Mu. V. 
Signal Cap • 137 160 22 - 12 

No 
Signal Cap * 141 162 22 - 12 

*High Voltage 
Pulse Present 

(40 Mega. in series 
with VTVM) 

V117 1B3GT 
H. V. 
Rectifier 

30,000 Mu. V. 
Signal Cap 267 19,750 

No 
Signal Cap • 267 19,250 

'High 
Voltage 
Pulse 

Present 

V118 6AU4 Damper 
30,000 Mu. V. 

Signal 5 300 •134 

V119 24CP4A Kinescope 

No 
Signal 5 291 •134 

*High Voltage 
Pulse Present 

(40 Megs. in series 
with VTVM) 

30,000 Mu V. 
Signal 

No 
Signal 

19,750 10 600 11 133 70 

Cone 19,250 10 590 11 122 66 

V120 
V121 5U4G Rectifiers 

30,000 Mu. V. 
Signal 466 268 320 

No 
Signal 466 - 268 313 

At average 
Brightness 

©John F. Rider CHASSIS KCS89,89A, 89B, 89C 



CHASSIS KCS89, KCS89B 
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F.M 1.F I.F 
TRAP TRAP TRAP 

-••• C26 -N. 

.3 SID 
04 REAR 

SIC 
FRONT 

12. ° 

110 

SIC 
REAR 

145 

CIS 
1-4 148 

TEST .LC 13 CIA_ 

,210INTS -- T 270 270 
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 Ow  

ANT 
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30021. 
DAL 

ANT 

72 rA 
COAX 

T2 1 JI.E PIA Al P113.14 
ANT REAR PIN 17 114 

VIEW VIEW VIEW 

V760 /i n  -4 

vz 
68117A — 
R.F »AFL 

 013" 68001%.23I0 

Ti 
ov C31 
.1.1v 11 470 

I 
CI7 

I1000 

• 145 v 

C32 
1470 

rots- 3 

51 FR047 AND REARI 
SECTIONS VIEWED 
FROM FRONT ANO 
SWORN IN CHANNEL' 
NO.2 POSITION 
(54-80 Mc.) I 

0,4940 _I 

WI 

1 G 

1470 .2t V. 

-C29 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

R2 

R3 

R4 
145 

R6, R7 

R8 

R9, R10 

R11 

R12 

R13 
R14 

R15 
TI 
T2 

CI to f. 
C4 Incl. 
C5 

C6 

C7 
C8, C9 

CIO 

C11 
C12 

C13 

C15 
C16 
C17 to 
C19 Incl. ç 
C20 

523312 

523315 

502233 

502410 

502210 

503510 

503112 

504268 

503182 

78399 
78396 

77084 

75199 

76532 
77252 

75199 

77151 
78276 

71599 

78397 

78603 

Resistor—Fizied, composition, 12,000 
ohms, ±- 10%, 2 w. 

Resistor—Fixed, composition, 15,000 
ohms, ±- 10%, 2w. 

Part of TI 
Resistor—Fixed, composition, 3300 ohms, 
+10%, 1/2 w. ( Part of S2) 

Resistor—Fixed, composition, 100,000 
ohms, + 10%, 1/2 w. ( Part of S2) 

Resistor—Fixed, composition, 1000 ohms, 
+20%, 1/2 w. ( Part of S3) 

Resistor—Fixed, composition, 1.0 meg-
ohm, + 10%, 'low. 

Resistor—Fixed, composition, 120 ohms, 
w. 

Resistor—Fixed, composition, 6800 ohms, 
+20%, 1/2 w. 

Same as RI 
Resistor—Fixed, composition, 820 ohms, 

1/2 w. 
Same as R11 
Transformer—Convertor transformer 
Transformer—Antenna matching trans-
former complete ( C24, C25, C26, C27, 
11, 1.53, 1.54, L55, L56, L57) 

Part of Antenna matching transformer 
Capacitor—Ceramic, feed-thru, 1000 

mmf. 
Capacitor—Fixed, ceramic, 270 mmf., 

:!.-.20%, 500 v. 
Trimmer—Adjustable, 1-4 mmf. 
Capacitor—Fixed, ceramic, 1000 mmf., 
+100%, —0%, 500 v. 

Capacitor—Fixed, ceramic, 270 mmf., 
±-20%, 500 v. D.C. ( Part of S4) 

Trimmer—Adjustable, 0.8-3.0 inmf. 
Capacitor—Fixed, ceramic, 150 mmf., 

-±10%, 500 v. D.C. ( Part of S3) 
Capacitor—Fixed, ceramic, 270 mmf., 

±-20%, 500 v. D.C. ( Part of S2) 
Same as C5 
Trimmer—Mica, 80-150 mmf. 

Same as C5 
Capacitor—Fixed, ceramic, 82 mmf., 

-±10%, 500 v. 
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Figure 27—Circuit 
Schematic Diagram 
KCS89 or KCS89B 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

C21 
C22 

C23 

C24 

C25 
C26 

C27 

C28 

C29 

C31 

C33 
C34, C35 
C36 

77913 

71504 

78247 

77865 

79192 

73960 

77293 

77616 

75437 

Same as C11 
Capacitor—Adjustable, steatite, 0.8-3.0 

mmf. ( Part of SI) 
Capacitor—Fixed, headed-lead, 0.68 

mmf., 500 v. D.C. ( Part of S2) 
Capacitor—Fixed, ceramic, 10 mmi., ±-. 1 

mmf., 500 v. 
Same as C11 
Capacitor—Fixed, ceramic, 10 mmf., 

mmf., 500 v. 
Trimmer—Ceramic, variable—fine tun-

ing type 
Capacitor—Fixed, ceramic, 10,000 mmf., 

500 v. 
Capacitor—Fixed, ceramic, 470 mmf., 
+100%, —0%, 500 v. 

(Part of S3) Capacitor—Fixed, headed-
lead type, 2.2 mmf., -±20%, 500 v. 
D.C. 

Capacitor—Adjustable, mica, 4-40 mmf. 
Same as C29 
Capacitor—Fixed, ceramic. 100 mail., 

±-20%, 500 v. D.C. ( Part of S2) 

F101 
0.34.41 

0209 C140 
211( .0047 

0172 1159 
3300 1.018 

1202 
270K 
 41W  

.01 

SYMBOL 

/135V. 

C167 
39 

  / 300V. 

STOCK 

RI74 
I MEG 
VERT. 01010 
CONTROL 

0114 
4701 

V ..c.e 
C1151_ 124 
2701 0113 

390K 

+135V. . 275V 

VbD 

eA0.5 
AUDIO 
OUTPUT 

1103 
AUDIO 
OUTPUT 
TRANS. 
I -

.0010T2 =  I 

234, _ 

R116 
1000 

C161313. 
200w 

4300v 

7109 
Soiwo TAKE' OFF 
TRANS. 

VilO 

6CLG 
VIDEO 
AmPL 

SPKR 
101 

AM 
SPEARFAS 

SPKR 
102 

1.105 
4.5 MC 
TRAP 
ENNWEL 

L106 
SOO 
1404 

CARR-

RI37 
220 

CI89D 6139 
5 MP 6750 

.275V 

The schematic is shown in the latest 
condition at the time of printing. 

All resistance value in ohms. K = 1000. 

All capacitance values less than 1 in 
MF and above 1 in MMF unless otherwise 
noted. 

Direction of arrows at controls indi-
cates clockwise rotation. 

6143 
8200 

All voltages measured with "VoltOhm-
yst" and with no signal input. Voltages 
should hold within +20% with 117 v. 
a-c supply. 

uo 
INK 

3 PICTURE 
CONT 

1107 

14084*. C144 
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RI46 
47011 

0141 
8200 
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 11  .022 Y--vit.  

1C/64 ...) 5 • 2850 810 
Z.001 o 

T113 
NV TRAMS 

600 •177v 

Y - 

R176 
2.5 MEG 
HEIGHT 
CONTR 

CIG1 0178 R1130 
.047 3300 39K 

C200 R179 
I 150K 

0M EG 
1/7 = 

0188 
3 ISO K  

EN, 1-v-C189 4  

4.5 0F /300V. 

V117 

In-GT 
R-V ReCT 

• P17 

11-1:2212 
UN CONTR 

P102-41 
DEF.- YOKE PIS VIEW 

1212 
1000 

C38 71503 Capacitor—Fixed, headed-lead type, 
3.3 mmf., -±- 20%, 500 v. D.C. ( Part of 
S5) 

C39 Same as C31 ( Part of S3) 
LI to t 
L5 Incl. 1 Part of Antenna matching transformer 
L6 78466 Coil—R.F. choke 
L7 76562 Coil— HF. amplifier coupling coil 
L8 77859 Coil—R.F. grid switch return connector 

coil 
L9 79542 Coil-1.F, input coil complete with ad-

justable core 
LIO to t 
1.13 Incl.( Part of S3 & S5 
1.14 73458 Coil—Channel #6 R.F.grid coil ( Part 

of S3 & S5) 
L15 to t 
L19 Incl. ( Part of S3 & S5 
1.20 77921 Coil—Channel # 13 R.F plate coil ( Part 

of S3 & S5) 
L2I to t 
L26 Incl. ( Part of S3 & S5 
L27 78584 Coil— RF. plate I.F. coil ( Part of S3) 
L28 to 
L31 Incl. j Part of S3 & S5 

J102 E 
TERN VRKI 

LE. 131/ 033.0 

V119 

24CP4A 
KINE5COPe 

3 

01114 

4135V BAIGIVTUESS 

CONTROL 

•300V. /27SV. • 135V. 

0207 0200 
250 4650 

LI113 
FILTER 
CROIE 

CHANNEL 
IND LAMP 

(• D e" y 

C1139C 

1-25,4Fs. 

CI89 B. 70 ME. 

• 

v120 

5U4-6RECTIFIERS 

;e1Lre ' ,1)000i0Q011;4. 

A • _ctise,c 
10 MF. 

4 

_J 
S102 

e A 

5105 

115v. 60. 

INTeRLOCK 

SUPPLV 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

L32 

L33 
L35 
1.36 
L37 to t 
1.42 Incl. ç 
1.43 
L44 to f, 
1.47 Inc' 1 
L48 

L49 

1.50 to f, 
L60 Inc' 1 
L61 
RI 

R2 

R3 

73460 

77206 
76763 
77919 

78583 

73874 

77915 

78401 
502268 

502112 

502410 

Coil—Channel #6 R.F. plate coil (Part 
of S3 & S5) 

Coil—Filament choke coil 
Coil—Heater choke coil 
Coil—Channel # 13 mixer Lon 

Part of SI & S2 
Coil—Mixer I.F. coil ( Part of Si & S2) 

Part of Si & 52 
Coil—Channel #6 mixer coil ( Part of 

SI & S2) 
Coil—Channel # 13 oscillator coil ( Part 

of SI & S2) 

Part of Si & S2 
Coil—Channel #6 antenna coil 
Resistor—Fixed, composition, 6800 ohms, 

+20%, 'low. 
Resistor—Fixed, composition, 120 ohms, 

+10%, 1/2 w. 
Resistor—Fixed, composition, 100,000 

ohms, +20%, 1/2 w. ( Part of S2) 
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SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

R4, R5 

R6 

R7 

R8 
R9 

RIO, R11 
R12 
R13 

R14 

R19 

R20 
R21 

502510 

502210 

522315 

502233 

522312 

502182 

502033 

Resistor-Fixed, composition, 1 mea., 
+10%, 1/2 w. 

Resistor-Fixed, composition, 1000 ohms, 
±20%, 1/2 w. ( Part of S3) 

Resistor-Fixed, composition, 15,000 
ohms. ± 10%, 2 w. 

Part of T2 
Resistor-Fixed, composition, 3300 ohms, 

+10%, 1/2 w. ( Part of S2) 
Same as R3 ( Part of S2) 
Same as R3 
Resistor-Fixed, composition, 12,000 

ohms, -± 10%, 2 w. 
Resistor-Fixed, composition, 820 ohms, 
-±10%, 1/2 w. 

Resistor-Fixed, composition, 33 ohms, 
+10%, 1/2 w. ( Part of S2) 

Same as R6 
Same as R2 
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Figure 28-Circuit 
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SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

T1 

12 

C301 to t 
C303 Incl. t 
C304, C305 
C306 

C307 

C308 
C309 to t 
C311 Incl. t 
C312, C313 

CR301 

L301, L302 
L303 

78396 

78399 

79553 
79554 
79555 

79556 

79558 

79559 
79560 

77489 

79557 

Transformer-Antenna matching trans-
former complete 

Transformer-Convertor transformer 
(118) 

Capacitor-Variable tuning capacitor 
Stator-Oscillator stator assembly 
Capacitor-Oscillator trimmer capaci-

tor 
Capacitor-Adjustable, ceramic, 0.8-3.5 

mmf. 
Capacitor-Trimmer, 10-50 mml. 

Capacitor-Feed thru, 1000 mmf. 
Capacitor-Fixed, ceramic, . 1 mmf., 

±0.1 mmf., 500 v. D.C. non-insulated 
Rectifier-UHF diode crystal german-
ium rectifier 

Coil-R.F. tank plate 
Tank Assembly-complete with capac-

itor ( C7) 

0.34941. 

_C 183 
.01 

SYMBOL 
NO. 

300V. 

I 

.0187 Cr OT C'zsvit 
R212 
100 

RED 

SRN 

PI02-14 
PIN VIEW 

R204 ROCS 
560 500 

I TEL 

-.I & lc- RED 

CI71 
0.22 

NIL It 

eRN 

12 

vos 
24CP4 A 
KINESCOPE 

..1102 F 
TERM VIEW 

STOCK 
NO. DESCRIPTION 

L304 79564 

L305,to 
L307 bd. t 
L308,1309 

L310 
L311 
R301 

R302 

11303 

C101, C102 

C103, C104 
C105 
C106 
C107, C108 

79565 

79567 
79566 

502222 

512268 

502268 

73960 

39644 

Board-Antenna terminal board assem-
bly 

Choke-RF. choke 
Coil-Mixer coupling coil for oscillator 
& output section 

Coil-I.F, output coil 0.15 microhenries 
Coil-Oscillator loop coil 
Resistor-Fixed, composition, 2200 
ohms, ± 10%, 1/2 w. 

Resistor-Fixed, composition, 6800 
ohms, ± 10%, 1 w. 

Resistor-Fixed, composition, 6800 
ohms, ± 10%, 1/2 w. 

Capacitor-Fixed, ceramic, .01 mf., 
500 v. 

Part of T101 
Same as C101 
Part of 1102 
Capacitor-Fixed, mica, 470 mmf., 

-±5%, 500 v. 

5E- 139 034  - 0 

4. 

RinA 

213SR" 82it?eNets 
CONTROL 

.300V. .275V. .135V. 

0207 
250 4R.22 ..e 

• crssc 
Tts.F. 

C188 C 
10 .AF. 

LI18 
FILTER 
CHOKE 

C18913 - 70 MFCI  

C 188A - 90 MF. 

vI20 

5U4-6 
RECTIFIERS 

4513V. 

CHANNEL 
IND. LAMP 

*DINA 

VIII 

• 

006I 

-----
1120G 
10o K 

511-07 
iwTERLOCK 

SuPPLV 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

C103 

C110 

C111 
C112 

C113 

C114 

C115 

CII6 

C117 

C118 

C119 
C120 

C121, C122 

73595 

73748 

74521 
76508 

73561 

73558 

47617 

73599 

73561 

73595 

71496 
98225 

78905 

Capacitor-Fixed, paper, .0022 mf., 
±5%, 600 v. 

Capacitor-Fixed, ceramic, 1500 samt, 
500 v. 

Capacitor-Electrolytic, 5 mfd., 50 v. 
Capacitor-Fixed, paper, .0015 mf., 
±5%, 600 V. 

Capacitor-Fixed, paper, .01 mf., 
±I0%, 400 v. 

Capacitor-Fixed, paper, .047" mf., 
±10%, 200 v. 

Capacitor-Fixed, ceramic, 270 mmf., 
500 v. 

Capacitor-Fixed, paper, .0027 mf., 
±10%, 600 v. 

Capacitor-Fixed, paper, .01 mf., 
±10%, 400 v. D.C. 

Capacitor-Fixed, paper, .0022 mf., 
±5%, 600 v. D.C. 

Capacitor-Adjustable mica, 4-70 mmf. 
Capacitor-Fixed, ceramic, 10 mmf., 500 

v. D.C. 
Capacitor-Fixed, paper, 0.22 cat, 
±20%, 200 v. D.C. 
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CHASSIS KCS89, 89A, 89B, 89C 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

r 
SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

C123 Part of T104 
C124 77293 Capacitor-Fixed, ceramic, 470 mmf., 

+100%, -0%, 500 v. D.C. 
C184. C185 73597 Capacitor-Fixed, paper, 0.047 mf., 

-±10%, 1000 v. D.C. 

R131 77668 Resistor-Fixed, wire wound, 4000 ohms, 
-±-10%, 7 w. 

R189 502433 Resistor-Fixed, composition, 330,000 
ohms, ±- 10%, 1/2 w. 

C125 73960 Capacitor-Fixed, ceramic, 0.001 mt., C186 79022 Capacitor-Fixed. mica, 270 mmf., R132 Same as 10117 R190 502482 Resistor-Fixed, composition, 820,000 

500 v. D.C. ±-20%, 1000 v. D.C. R133 Part of T108 ohms, + 10%, V: W. 
C126 78622 Capacitor-Fixed, ceramic, 470 mmf., C187 Part of Yoke 10134 522310 Resistor-Fixed, composition, 10,000 R191 502422 Resistor-Fixed, composition, 220,000 

-±-10%, 500 v. D.C. CI88 79391 Capacitor-Fixed, electrolytic, 90-20-10 ohms, + 10%, 2 w. ohms, + 10%. V: w. 
C127 
CI28 

Same as C124 
Same as C125 

A,B,C,D -10 + 50%, 450 v.; 70-25-5 mf., - 10 
mt., -10 +250%, 50 v. D.C. 

R135 502239 Resistor-Fixed, composition, 3900 
ohms, -±5%, 1/2 w. 

10192 502368 Resistor-Fixed, composition, 68,000 
ohms, + 10%, 1/2 w. 

C129 Same as C126 C189. 79292 Capacitor-Fixed, electrolytic, 5 mf., R136 502033 Resistor-Fixed, composition, 33 ohms, R193 502239 Resistor-Fixed, composition, 3900 
C130 Same as C125 A,B,C,D mid.. -10 + 50%, 400 volts D.C.; 50 ±--10%, 1/2 w. ohms, -±- 10%, 1/2 w. 
C131 
C132A,B 79319 

Same as C126 
Capacitor-Fixed, ceramic, 0.001/0.001 C190 79380 

+50%, 400 v. 
Capacitor-Electrolytic, 20 mf., -10 

10137 502122 Resistor-Fixed, composition, 220 ohms, 
-±20%, 1/2 w. R194 512410 Resistor-Fixed, composition. 100,000 

mf., + 100%, -0%, 500 v. D.C. +250%, 25 v. R138 512318 Resistor-Fixed, composition, 18,000 ohms, + 10%, 1 w. 

C134 Same as C125 C191 79488 Capacitor-Fixed, ceramic, 27 mmf., ohms, -±- 10%, 1 w. R195 Same as 10192 

C135 75166 Capacitor-Fixed, ceramic, 1500 mmt, 
+100%, --0%, 500 V. 

-±5%, 500 v. Temp. coef. -750° non- 
insulated 

RI39 76642 Resistor-Fixed, wire wound, 6750 ohms, 
+10%, 10 w. 

10196 512356 Resistor-Fixed, composition, 56,000 
ohms, -±- 10%, 1 w. 

C137 Part of T108 C192 73595 Capacitor-Fixed, paper, 0.0022 mf., R140 76445 Control-Contrast control 10197 Same as RI69 

CI38 39044 Capacitor-Fixed, ceramic, 15 mmf., 500 ±-10%, 600 v. D.C. R141 522282 Resistor-Fixed, composition, 8200 ohms, R198 502047 Resistor-Fixed, composition, 47 ohms, 
v. D.C. C193 Part of T108 ±-10%, 2 w. -±-20%, 1/2 w. 

C139 Part of T108 C194 33380 Capacitor-Fixed, ceramic, 18 mmf., R142 Part of 1107 R199 79378 Resistor-Fixed, wire wound, 180 ohms, 
C140 Part of L105 +5%, 500 v. R143 512282 Resistor-Fixed, composition, 8200 ohms, +10%, 4 w. 
C141 79019 Capacitor-Fixed, paper, 0.0082 mf., C198 Same as C125 -±-10%, lw. R200 522318 Resistor-Fixed, composition, 18,000 

+10%, 400 v. D.C. C199 Same as CI50 10144 Same as 10117 ohms, -± 10%, 2w. 
C142 39042 Capacitor-Fixed, ceramic, 47 mmt., 500 

v. D.C. 
C200 Capacitor-Fixed, paper, .022 mid., 

-±-10%, 200 v. D.C. 

10145 502433 Resistor-Fixed, composition, 330,000 
ohms, ±- 10%, 1/2 W. 

R201 512339 Resistor-Fixed, composition, 39,000 
ohms, ±- 10%, 1 w. 

C143 
C144 73794 

Same as C138 
Capacitor-Fixed, paper, 0.22 mf., 
+20%, 400 v. D.C. 

F101 
1101 
1102 

78214 
35787 
68590 

Fuse-.3 amo 
Connector-Phono input connector 
Connector-Deflection connector 

R146 

R147 

502447 

512522 

Resistor-Fixed, composition, 470,000 
ohms, + 10%, 1/2 w. 

Resistor-Fixed, composition, 2.2 meg-

R202 502427 Resistor-Fixed, composition, 270,000 
ohms, + 10%, 1/2 w. 

C145, C146 73784 Capacitor-Fixed, paper, 0.1 mt., 
yoke 

-female ohm, +5%, 1 w. 10203 78795 Resistor-Fixed, wire wound, 1.2 ohms, 

±-20%, 200 v. D.C. L101 79383 Trap-IF. grip trap-39.25 MC R148 502410 Resistor-Fixed, composition, 10,000 -±5%, % w. 

C147 73599 Capacitor-Fixed, paper, 0.0027 mf,,, L102 73477 Coil-Choke coil ohms, -±- 10%, 1/2 w. R204, R205 Part of Yoke 

+10%. 600 v. D.C. L103 Part of T108 R149 502427 Resistor-Fixed, composition, 270,000 10206 512410 Resistor-Fixed, composition, 100,000 

C148 73920 Capacitor-Fixed, paper, 0.0047 mf., L104 98482 Coil-Peaking coil, 250 mh ohms, -±-5%, 1/2 w. ohms, +20%, 1 w. 

±10%, 400 v. D.C. L105 76482 Coil-Trap, 4.5 M.C. trap includes C140 R150 502418 Resistor-Fixed, composition, 180,000 10207 79377 Resistor-Fixed, wire wound, 250 ohms. 
C149 39640 Capacitor-Fixed, mica, 330 mmf., 1106 75252 Coil-Peaking, 500 mh ohms, + 10%, 1/2 w. -±-10%, 7 w. 

-±5%, 500 v. D.C. L107 76647 Coil-Peaking, 180 mh includes 10142 R151 Same as R149 10208 76989 Resistor-Fixed, wire wound, 4650 
C150 73562 Capacitor-Fixed, paper, 0.022 mf., L110 79161 Coil-Horizontal sine wave coil R152 Same as R148 ohms, + 10%, 7 w. 

-4-20%, 400 v. D.C. L111 76441 Coil-Width coil 10153 70320 Resistor-Fixed, composition, 62,000 R209 512327 Resistor-Fixed, composition, 27,000 
C151 73552 Capacitor-Fixed, paper, 0.033 mf., L112 76640 Coil-R.F. choke coil-1.5 mh ohms, -±5%, 1/2 W. ohms, + 10%, 1 w. 

+20%, 400 V. D.C. 
, 
I L113 76442 Coil-Horizontal linearity coil R154 Same as R146 10210 502247 Resistor-Fixed, composition, 4700 

C152 39632 Capacitor-Fixed, mica, 150 mt., 1 L114 to 10155 502439 Resistor-Fixed, composition, 390,000 ohms, + 10%, Va W. 
+10%, 500 v. D.C. L117 Ind Part of Yoke ohms, + 10%, 1/2 w. 

C153 Same as C141 l L118 77676 Choke-Filter choke R156 78808 Control-AGC control 10211 Same as 10164 

C154 73561 Capacitor-Fixed, paper, 0.01 mf., L119 79390 Trap-IF. trap 47.25 MC R157 502539 Resistor-Fixed, composition, 3.9 meg- 10212 Part of Yoke 

+10%, 400 v. D.C. R101 502082 
grid 

Resistor-Fixed, composition, 82 ohms, ohm, ±- 10%, 1/2 w. R213 512347 Resistor-Fixed, composition, 47,000 

C155 74250 Capacitor-Fixed, mica, 560 mmf., +10%, 1/2 w. R158 502468 Resistor-Fixed, composition, 680,000 ohms, -± 10%, 1 w. 

-4-10%,1000 v. D.C. R102 502447 Resistor 470,000 ohms, + 10%. Is w. 10214 502047 Resistor-Fixed, composition, 47,000 

C156 76474 Capacitor-Fixed, mica, 82 mmt., -±5%, 
-Fixed, composition, 
+20%, 1/2 w. 10159 502543 Resistor-Fixed, composition, 4.7 meg., ohms, -±20%, 1/2 W. 

v. D.C. 10103 522322 
ohms, 

Resistor 22,000 
+10%, V2 w. 10.217 502010 Resistor-Fixed, composition, 10 ohms, 

C157 79017 Capacitor-Fixed, paper, 0 0047 mf., 
-Fixed, composition, 

+10%, 2 
R160 502427 Resistor-Fixed, composition, 270,000 +20%, 1/2 w. 

C158 72809 
+20%, 400 v. D.0 

Capacitor-Fixed, mica, 5 mmf., -±- 20%, R104 
w. 

Par f t T101o R161 
ohms, + 10%, 1/2 w. 

Same as R102 
R218 
SIO1 77656 

Same as 10172 
Switch- Phono-tone switch 

1500 v. D.C. R105 502210 Resistor-Fixed, composition, 1000 ohms, 10162 502312 Resistor-Fixed, composition, 12,000 T101 76981 Transformer-lst IF. sound transformer, 
C159 58476 Capacitor-Fixed, paper, 0.018 mf., +10%, 1/2 W. ohms, + 10%, 1/2 w. 4.5 m.c. includes C103, C104, 10104 

+10%, 400 v. D.C. 10106 502047 Resistor-Fixed. composition, 47 ohms, R163 502356 Resistor-Fixed, composition, 56,000 T102 77112 Transformer-Ratio detector center ire-
C160 73920 Capacitor-Fixed, paper, 0.0047 mt., -±10%, 1/2 w. ohms, + 10%, 1/2 w. quency 4.5 MC. includes C106 

+5%, 600 v. D.C. R107 502339 Resistor-Fixed, composition, 39,000 R164 502322 Resistor-Fixed, composition, 22,000 T103 77821 Transformer-Audio output 
C161 73592 Capacitor-Fixed, paper, 0.047 mt., ohms, + 10%, if  w. ohms, + 10%, Va w. 

+10%, 600 v. D.C. R108, R109 502310 Resistor-Fixed, composition, 10,000 10165 502227 Resistor-Fixed, composition, 2700 
T104 79386 Transformer-1F. sound take-off, 4.5 

MG. includes C123, R118 
C162 73784 Capacitor-Fixed, paper, 0.1 mf., ohms, -±5%, V: W. ohms, ± 10%, Vz w. T105 to t +10%, 200 v. D.C. R110 502610 Resistor-Fixed, composition, 10 meg- R166 502422 Resistor-Fixed, composition, 220,000 T107 Incl. ¡ 76433 Transformer-let, 2nd and 3rd pix 
C163 73592 Capacitor-Fixed, paper, 0.047 mf., ohm, +20%, 1/2 w. ohms, -.± 10%, 1/2 w. transformer +20%, 600 v. D.C. RII1A,B 77655 Control-Volume--On-Off- brightness 10167 502456 Resistor-Fixed, composition, 560,000 T108 79389 Transformer-4th I.F. picture, 44 M.C. C164 73849 Capacitor-Fixed, paper, 0.001 mf., 

+10%, 1600 v. D.C. R112 502312 
control 

Resistor-Fixed, composition, 12,000 R168 502327 
ohms, -±- 10%, 1/2 w. 

Resistor-Fixed, composition, 27,000 
includes R133, C137, C139, C193, L103 

• C165 73798 Capacitor-Fixed, paper, 0.022 mt., ohms, -±- 10%, 1/2 w. ohms, -±- 10%, V2 W. T109 79388 Transformer-lit I.F. grid transformer 

C167, C168 76574 
+10%, 600 v. D.C. 

Capacitor-Fixed, ceramic, 39 mmt., 
R113 502430 Resistor-Fixed, composition, 330,000 

ohms, +20%, Vz W. 
R169 502510 Resistor-Fixed, composition, 1 meg., 

+10%, 1/2 w. 

T110 
T111 

79379 
79382 

Tremsformer-Vertical oscillator 
Transformer-Vertical output 

C169 79021 
-±-10%. 3500 v. D.C. 

Capacitor-Fixed, mica, 220 mmf., 
R114 
R115 512147 

Same as 10102 
Resistor-Fixed, composition, 470 ohms, 

10171 502227 Resistor-Fixed, composition, 2700 
ohms, -±5%, Va w. 

TI12 
T113 

79160 
78810 

Coil-Horizontal frequency coil 
Transformer-High voltage transformer 

+10%, 1000 v. D.C. I+10%, 1 w. 10170 Same as R143 T114 79387 Transformer-Power transformer 
C170 

C171 

73553 Capacitor-Fixed, paper, 0.047 mf., 
+10%, 400 v. D.C. 

Same as C144 

10116 

R117 

522210 

502210 

Resistor-Fixed, composition, 1000 
ohms, + 10%, 2 w. 

Resistor-Fixed, composition, 1000 

R172 

R173 

502233 Resistor-Fixed, composition, 3300 
ohms, -4-10%. V: w. 

Same as 10169 

79490 Yoke-Deflection yoke assembly in-
dudes C187, 1114, L115, 1116, L117, 
R204, 10205, R212 

C17-2 76474 Capacitor-Fixed, mica, 82 mmf., -±5%, I ohms, -±-20%, 1/2 w. R174 79384 Control-Vertical hold control SPEAKER ASSEMBLY 

C173 73553 
1000 v. D.C. 

Capacitor-Fixed, paper, 0.047 mf., 
10118 
10119 

Part of T104 
Same as 10117 

R175 502415 Resistor-Fixed, composition, 150,800 
ohms, + 10%, 1/2 w. 

92586-4W 

+20%, 400 v. D.C. 10120 I 502110 Resistor-Fixed, composition, 100 ohms, R176 78807 Control-Height control FOR MODELS 

C174 Same as C150 +5%, 1/2 w. 10177 502510 Resistor-Fixed, composition, 1.0 meg., 24D542 6 U 
C175 73787 Capacitor-Fixed, paper, 0.47 mf., R121 Same as R117 -±-20%, Vz w. 24D543 6 U 

+20%, 200 v. D.C. R122 36714 Resistor-Fixed, composition, 15,000 10178 502239 Resistor-Fixed, composition, 3900 
C176 76579 Capacitor-Fixed, mica, 270 mmf., ohms, -±5%, 1/2 w. ohms, + 10%. Vz w. 75024 Cone-Cone and voice coil ( 3.2 ohms) 

-±-5%, 1000 v. D.C. R123 Same as 10117 R179 502415 Resistor-Fixed, composition, 150,000 74664 Speaker-8- P.M. speaker complete 

C177 73594 Capacitor-Fixed, paper, 0.01 mf., 10124 502022 Resistor-Fixed, composition, 22 ohms, ohms, -±- 10%, 1/2 w. with cone and voice coil ( 3.2 ohms) 

+5%, 600 v. D.C. +5%, 1/2 w. 10180 522339 Resistor-Fixed, composition, 39,000 
C178 75643 Capacitor-Fixed, paper, 0.001 mf., R125 512215 Resistor-Fixed, composition, 1500 ohms, ±-5%, 2 w. SPEAKER ASSEMBLY 

+10%, 1000 v. D.C. ohms, +20%, 1 w. 10181 502522 Resistor-Fixed, composition, 2.2 meg., FOR MODELS 24D544 6 U ONLY 
C179 79376 Capacitor-Trimmer, 10-160 mmf d. 10126 502356 Resistor-Fixed, composition, 56,000 -±-20%, 1/2 w. 
C180 76995 Capacitor-Fixed, paper, 0.0012 mf., ohms, -±5%, V2 W. RI82 79385 Control-Vertical linearity control 77777 Speaker-10- P.M. speaker 

+5%, 600 V. D.C. 10127 502068 Resistor-Fixed, composition, 68 ohms, 10183 512147 Resistor-Fixed, composition, 470 ohms, Note: If stamping on speaker in instru-

C181 73557 Capacitor-Fixed, paper, 0.1 mf., +5%, Vz w. +20%, 1 w. ment does not agree with above 

+10%, 600 V. D.C. R128 Same as R117 R185 36714 Resistor-Fixed, composition, 15,000 speaker number, order replacement 

C182 73786 Capacitor-Fixed, paper, 0.27 mf., 10129 502247 Resistor-Fixed, composition, 4700 ohms, + 10%, 1/2 w. parts by referring to model number 

+10%, 200 v. D.C. ohms, + 5%, Is W. R186 Same as R175 of instrument, number stamped on 

C183 73561 Capacitor-Fixed, paper, 0.01 mf., 
+20%, 400 v. D.C. 

10130 502118 Resistor-Fixed, composition, 180 ohms, 
+5%, 1/2 W. 

R188 502415 Resistor-Fixed, composition, 150,000 
ohms, ±- 10%, 1/2 w. 

speaker and full description of part 
required. 

©John F. Rider 
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Models 
17-S-450, 17-S-450U 

"Trent" 
Metal-Ebony 

Models 
17-S-451, 17-S-451U 

"Newton" 
Metal-Maroon 

Models 
17-5-453, 17-S-453U 

"Ashburn" 
Metal- Oak Grain 

GENERAL DESCRIPTION 

All models are "17 inch" television receivers. Models 17-S-450. 

17-S-451 and 17-S-453 are identical except for cabinets. Models 

17-S-450U, 17-S-451U and 17-S-453U are identical except for 

cabinets. Models 17-S-450, 17-S-451 and 17-S-453 feature full 

12 channel- VHF coverage. Models 17-S-450U. 17-S-45 1U and 

17-S-453U feature full 12 channel VHF coverage plus any UHF 

channels desired. 

All models include intercarrier FM sound system; ratio de-

tector; improved picture brilliance; A-F-C horizontal hold; stabi-

lized vertical hold; and reduced hazard high voltage supply. 

ELECTRICAL AND MECHANICAL SPECIFICATIONS 

PICTURE SIZE 

 Approx. 156 sq. ins, on a 17HP4 Kinescope 

TELEVISION R-F FREQUENCY RANGE 

Models 17-S-450, 17-S-451 & 17-S-453 

All 12 television channels, 54 mc. to 88 mc., 174 mc. to 216 mc. 

Models 17-S-4,50U, 17-S-451U 6, 17-S-453U 

Any of 70 UHF channels 470 mc. to 890 mc. 

Any of 12 VHF channels, 54 mc. to 88 ma.. 174 mc. to 216 mc. 

INTERMEDIATE FREQUENCIES 

Picture I-F Carrier Frequency 45.75 mc. 

Sound I-F Carrier Frequency 41.25 mc. 

POWER RATING  175 watts 

AUDIO POWER OUTPUT RATING 1  5 watts max. 

VIDEO RESPONSE  To 3.2 mc. 

SWEEP DEFLECTION  Magnetic 

FOCUS  Electrostatic 

ANTENNA INPUT IMPEDANCE 

Models 17-S-450, 17-S-45I 6 17-S-453 

300 ohms balanced. 

Models 17-S-450U, 17-S-4511.1 & I7-S-453U 

UHF-300 ohms balanced. 

VHF-300 ohms balanced. 

RCA TUBE COMPLEMENT 

Tube Used Function 

Tuner KRK30A ( 17-S-450U, 17-S-45IU 6 17-S-4531.1) 

(1) RCA 6AF4  UHF Oscillator 

(2) RCA 6HQ7A   VHF R-F Amplifier 

UHF I-F Amplifier 

(3) 6X8  VHF R-F Oscillator and Mixer 

UHF I-F Amplifier 

A K3D or a 1N82 crystal is used as the UHF mixer. 

All Models 

1) RCA 6CF6  1st Picture I-F Amplifier 

2) RCA 6CB6  2nd Picture I-F Amplifier 

3) RCA 6CB6  3rd Picture I-F Amplifier 

4) RCA 6AN8  let Video Ampl. 6 1st Sync. 

5) RCA 6C4  Video Output 

6) RCA 6AU6  Sound I-F Amplifier 

7) RCA 6AL5  Ratio Detector 

8) RCA 6AV6  1st Audio Amplifier 

9) RCA HASS  Audio Output 

(10) RCA 12AU7  Sync. Output & Vert. Osc. and Disch. 

(11) RCA 6K6GT  Vertical Sweep Output 

(12) RCA 6SN7GT....Horizontal Sweep Oscillator and Control 

(13) RCA 6BQ6GT  Horizontal Sweep Output 

(14) RCA 6AX4GT   Damper 

(15) RCA 1B3-GT  High Voltage Rectifier 

(16) RCA 17HP4   Kinescope 

(17) RCA 5U4G   Rectifier 

Tuner KRK32 (17-S-450, 17-S-451 6, 17-S-453) 

(1) RCA 6CB6  R-F Amplifier 

(2) RCA 6U8  R-F Oscillator and Mixer 

CHASSIS DESIGNATIONS 

KCS87 Models 17-S-450, 17-S-451 and 17-S-453 em-

ploying a KRK32 Tuner, 

KCS87A Models 17-S-450U, 17-S-451U and 17-S-453U 

emplaying a KRK30A Tuner. 

INSTALLATION INSTRUCTIONS 
UNPACKING—These receivers are shipped complete in card-

board cartons. The kinescope is shipped in place in the receiver. 
Take the receiver out of the carton and remove all packing 

material. 
Make sure that all tubes are in place and are firmly seated 

in their sockets. 
Check to see that the kinescope high voltage lead clip is in 

place. 
Plug a power cord into the 115 volt a-c power source and 

into the receiver interlock receptacle. 
Turn the receiver power switch to the "on" position, the 

brightness control fully clockwise, and the picture control 
counter-clockwise. 

ANTENNA INPUT 
Models 17-S.450. 17-S-451 6, 17-S-453 

The KRK32 tuner unit is designed for VHF reception only, 
with a 300 ohm antenna input provided. 

Models 17-S-450U, 17-S-451U 6 17-S-453U 

The KRK30A tuner unit is designed for UHF-VHF reception 
with 300 ohm inputs provided for UHF and VHF use. When 
using a UHF antenna only or a VHF antenna only connect 
the single transmission line to the proper receiver antenna 
terminals. Do not connect the terminal board jumper W105. 
(Refer to figure 27.) 
When a combination UHF-VHF antenna is used, connect 

the transmission line to the VHF terminals on the terminal 
board. Connect the jumper W105 to the UHF terminals as 
shown in figure 27. 

Signals from separate UHF and VHF antennas may be fed 
to the tuner. To do this connect the individual transmission 
lines to their respective terminals on the terminal board. Do 

not connect the jumper W105. Where a "crossover network" 
is employed to match the two separate antennas to a com-
mon 300 ohm line, connect the line to the VHF terminals. Con-
nect the jumper W105 to the UHF terminals on the terminal 
board. 
CHECK FOR PROPER OPERATION.—Turn the power switch 

to the "on" position and check the operation of the receiver. 

Each unit has been completely and accurately adjusted at 
the factory and should operate normally at this point. How-
ever, a check of all the various functions should be performed. 

Adjustment should be made as outlined below. only where 
an indication of improper operation is evident. 
ION TRAP MAGNET ADJUSTMENT.—Set the ion trap magnet 

approximately in the position shown in Figure 3. Starting from 
this position immediately adjust the magnet by moving it f or-

ward or backward at the same time rotating it slightly around 
the neck of the kinescope for the brightest raster on the screen. 
Reduce the brightness control setting until the raster is slightly 

above average brilliance. Readjust the ion trap magnet for 
maximum raster brilliance. The final touches of this adjustment 

should be made with the brightness control at the maximum 

clockwise position with which good line focus can be main-
tained. 

"'ere 

DEFLECTION MDDE 
POSIT ION INS 
ADJUSTMENTS 

CENTERING 
MAGNET 

ADJUSTMENT 
LEVERS 

ION TRAP 
NACRE T 

CENTERING 
MAGNET 

Figure 3— Yoke and Centering Magnet Adjustments 

DEFLECTION YOKE ADJUSTMENT.—II the lines of the raster 
are not horizontal or squared with the picture mask, rotate 
the deflection yoke until this condition is obtained. Tighten 
the knurled yoke nuts. 

PICTURE ADJUSTMENTS.—It will now be necessary to ob-
tain a test pattern or picture in order to make further adjust-
ments. 

When the Horizontal Oscillator is operating properly, it 
should be possible to sync the picture at this point. However. 
if the AGC (LOCAL-DISTANT) control is misadjusted on UHF-
VHF receivers, and the receiver is overloading, it may be 
impossible to sync the picture. 

If the receiver is overloading, readjust LOCAL-DISTANT 
control until the set operates normally and the picture can be 
synced. 

PIRIC 32 

TUNER 

UNIT 

1.111 

WIDTH 

CONTROL 

Figure 4—Rear Chassis Adjustments 
CHECK. OF HORIZONTAL OSCILLATOR ADJUSTMENT.— 

Turn the horizontal ( freq.) control clockwise until the picture 
is out of sync, with approximately twelve bars slanting down-
ward to the left. Turn the control counter-clockwise slowly. The 
number of diagonal black bars will be gradually reduced and 
when only 11/2  to 3 bars sloping downward to the left are 
obtained, the picture will pull into sync upon slight additional 
counter-clockwise rotation of the control. The picture should 
remain in sync for approximately two full turns of additional 
counter-clockwise rotation of the control. Continue counter-

clockwise rotation until the picture falls out of sync. Rotation 
beyond fall-out position should produce between 2 and 5 bars 
before interrupted oscillation (motorboat occurs). Interrupted 
oscillation (motorboat) should be reached before full counter-
clockwise rotation. 

When the receiver passes the above checks and the picture 
is normal and stable, the horizontal oscillator is properly 
aligned. Skip "Adjustment of Horizontal Oscillator" and pro-
ceed with "Centering Adjustment." 

ADJUSTMENT OF HORIZONTAL OSCILLATOR.—If in the 
above check the receiver failed to hold sync over two full 
turns of counter-clockwise rotation of the control from the pull-in 
point, it will be necessary to make the following adjustments. 

Turn the horizontal drive trimmer C171 fully clockwise, then 
counter-clockwise one full turn. Set the width coil L111 with 
the stud flush with the inside edge of the chassis. Set the sine 
wave coil L121 fully counter-clockwise. 

Adjustment of the horizontal frequency control in the coun-
ter-clockwise direction will show a multiple number of bars 
before "motorboat" occurs. Adjust the sine wave coil L121 
until 3 or 4 bars are present before "motorboat" occurs, when 

the horizontal frequency control is rotated counter-clockwise 
from the fall-out point. 

If it is impossible to sync the picture and the AGC control 
(UHF, VHF receivers only) is in proper adjustment it will be 

necessary to align the Horizontal Oscillator by the method 

outlined in the alignment procedure 
CENTERING ADJUSTMENT — The electrostatic focus kine-

scope is provided with special centering magnets. These mag-

nets are in the form of two discs mounted on a non-magnetic 
tube which is placed around the neck of the kinescope at a 

distance of about one-fourth of an inch in b,ick of the deflection 
yoke plate. When the magnets are rotated on the tube so that 

the levers are together, maximum centering effect produced. 
To shift the picture. rotate one of the magnets with respect to 

the other. To shift the picture in the desired direction rotate the 

entire centering magnet assembly on the neck of the kinescope. 
By alternately rotating one magnet with respect to the other. 

then rotating the entire assembly around the neck of the tube, 
proper centering of the picture can be obtained. 

WIDTH AND DRIVE ADJUSTMENTS.—Set the horizontal con-

trol at the "pull-in" point. Adjustment of the horizontal drive 
control affects the high voltage applied to the kinescope. In 
order to obtain the highest possible voltage hence the brightest 
and best focused picture, adjust horizontal drive trimmer coun-
ter-clockwise until a bright vertical line appears in the middle 

of the picture then clockwise until the bright line just dis-

appears. 

At maximum brightness adjust the width control L111 to 

obtain correct picture width. 

Return the brightness to normal level and readjust the drive 

trimmer C171 as before. 

Adjustments of the horizontal drive control affect horizontal 

oscillator hold and locking range. If the drive control was 
adjusted, recheck the oscillator alignment. 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENTS.— 

Adjust the height control (R165 behind front control panel) 
until the picture fills the mask vertically. Adjust vertical line-

arity (R174 behind front control panel), until the test pattern 
is symmetrical from top to bottom. Adjustment of either con-

trol will require a readjustment of the other. Adjust centering 
to align the picture with the mask. 

FOCUS.—An electrostatic focus type kinescope is employed 

in these receivers. The receivers operate with fixed focus, hav-

ing a fixed voltage applied to the focusing electrode. 
FINE TUNING 

CHANNEL KNOB 
SELECTOR 
KNOB 

TO REMOVE «NODS PULL 
OUTWARD OFF SHAF T 

OSCILLATOR ADJUSTMENT 

CHA NNEL NUMDER 

Figure 5—KRK32 R-F Oscillator Adjustments 
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CHASSIS KCS87, KCS87A 

KRK32, or KRK30A VHF R.F OSCILLATOR ADJUSTMENTS.— 

Tune in all available stations to see if the receiver r-f oscillator 

is adjusted to the proper frequency on all channels. If adjust-
ments are required, these should be made by the method out-

lined in the alignment procedure on page 11 or 14. The ad-

justments for channels 2 through 12 are available from the 

front of the cabinet by removing the channel selector and fine 

tuning knobs and the indicator dial on UHF-VHF models as 
shown in Figure 5 or 6. The oscillator for the UHF tuner section 

of'the KRK30A tuner should be adjusted by the method out-

lined on page 14 under Alignment Procedure. 

AGC CONTROL.—The AGC (LOCAL-DISTANT) control R149 

is provided as a customer control on UHF VHF models. Ad-
justment should be mr-de as outlined under "OPERATING 

INSTRUCTIONS" 
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TRANSFORMER 

J102 
YOKE 
SOCKET 

e 

V115 
6AX4GT 
DAMPER 

T 

ANTENNA 

TRANS. 
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Figure 6—KRK30A VHF R-F Oscillator Adjustment 
FM TRAP ADJUSTMENT—In some instances interference 

may be encountered from a strong FM station signal. A trap 
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is provided to eliminate this type of interference. To adjust 

the trap tune in the station on which the interference is ob-

served and adjust the FM trap for minimum interference in 

the picture. The trap is LS and is located on the antenna match-
ing transformer. 

CAUTION.--In some receivers, the FM trap L5 will tune 

down into channel 6 or even into channel 5. Needless to say, 
such an adjustment will cause greatly reduced sensitivity on 

these channels. If channels 5 or 6 are to be received. check 

L5 to make sure that adjustment does not affect sensitivity 
on these two channels. 

Replace the cabinet back and connect the receiver antenna 

leads to the cabinet back. Make sure that the screws holding 
the back are up tight, otherwise it may rattle or buzz when the 
receiver is operated at high volume. 
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INTERFERENCE.--Auto ignition, street cars, electrical ma-

chinery and diathermy apparatus may cause interference 

which spoils the picture. Whenever possible, the antenna loca-

tion should be removed as far as possible from highways, 

hospitals, doctors' offices and similar sources of interference. 

In mounting the antenna, care must be taken to keep the an-

tenna rods at least 1.4 wave length (at least 6 feet) away from 

other antennas, metal roofs, gutters or other metal objects. 

Short-wave radio transmitting and receiving equipment may 

cause interference in the picture in the form of moving ripples. 

In some instances it may be possible to eliminate the inter-

ference by the use of a trap in the antenna transmission line. 

However, if the interfering signal is on the same frequency as 

the television station, a trap will provide no improvement. 
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ALIGNMENT PROCEDURE 
TEST EQUIPMENT.-To properly service the television 

chassis of these receivers, it is recommended that the follow-

ing test equipment be available: 

VHF Sweep Generator meeting the following require-

ments: 
(a) Frequency Ranges 

35 to 90 mc., 1 mc. to 12 mc. sweep width 
170 to 225 mc., 12 mc. sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d) "Flat" output on all attenuator positions. 

VHF Signal Generator to provide the following frequencies 

with crystal accuracy: 

(a) Intermediate frequencies 
4.5 mc., 39.25 mc., 41.25 mc., 43.5 mc., 45.75 mc., 
47.25 mc. 

(b) Radio frequencies 
Picture 

Channel Carrier 
Number Freq. Mc. 

2 55.25 
3 61.25 
4 67.25 
5 77.25 
6 83.25 
7 175.25 
8 181.25 
9 187.25 

193.25 
199.25 
205.25 
211 25 

10 
11 
12 
13 

Sound 
Carrier 

Freq. Mc. 
59.75 
65.75 
71.75 
81.75 
87.75 
179.75 
185.75 
191.75 . 
197.75 
203.75 
209.75 
215.75 

Receiver 
R-F Osc. 
Freq. Mc. 

101 
• 107 

113 
123 
129 
221 
227 

• 233 
239 
245 
251 
257 

(c) Output of these ranges should be adjustable and at least 
1 volt maximum. 

VHF Heterodyne Frequency Meter with crystal calibrator 
if the signal generator is not crystal controlled. 

UHF Sweep Generator with a frequency range of on mc. 
to 890 mc. RCA types 40A or 41A or their equivalent. 

UHF Signal Generator to provide the following frequencies 
with crystal accuracy if RCA Type 41A is used. 

Picture Sound Receiver 
Channel Carrier Carrier R-F Osc. 
Number Freq. Mc. Freq. Mc. Freq. Mc. 

14 471.25 475.75 517 
15 477.25. 481.75. 523 
16 . 483.25 487.75. 529 
17 489.25 493.75 535 
18... 495.25. 499.75  541 
19 501.25. . 505.75 547 
20. 507.25 511.75 553 
21 513.25 517.75 559 
22  519.25 523.75 565 
23 525.25 529.75 571 
24 .531.25. . 535.75 577 
25 537.25 541.75 583 
26 543.25 547.75.   589 
27 549.25 . 553.75. 595 
28. 555.25. ........ 559.75. 601 
29 561.25 565.75 607 
30 567.25 571.75 613 
31 . 573.25. 577.75 619 
32 .. 579.25. 583.75 625 
33 585.25 589.75 631 
34 .. 591.25  595.75 637 
35 .597.25 601.75 643 
36  603.25   607.75   . 649 
37. . 609.25 613.75 655 
38 615.25. 619.75  661 
39 621.25 625.75 667 
40   627.25 .. 631.75. 673 
41 633.25 637.75. 679 
42 .639.25 . 643.75 685 
43. . 645.25. . 649.75..  691 
44. . 651.25.   . 655.75. 697 
45 657.25 661.75. 703 
46 .. 663.25.  667.75.  709 
47 669.25 . 673.75 715 

48 675.25   679.75. . 721 
49 . 681.25  685.75. 727 
50 .. 687.25 691.75 733 
51 693.25 697.75 739 
52   699.25 703.75 745 
53 705.25 709.75 751 

54 . 711.25 715.75  757 
55  717.25 721.75 763 
56. 723.25 727.75 .. 769 
57 729.25 733.75  775 
58 . . 735.25. 739.75.. 781 
59  741.25  745.75.   787 
60 747.25  751.75 . 793 
61 753.25  757.75. . . 799 
62. . 759.25  763.75 . 805 
63 765.25 769.75. . 811 
64 771.25  775.75 817 
65 777.25   781.75 .. 823 
66 783.25  787.75 829 
67  789.25 793.75  835 
68 795.25 799.75 841 
69 801.25 805.75 847 
70 807.25 811.75 853 
71  813.25 817.75 859 
72 819.25 823.75 865 
73  825.25 . 829.75  871 
74 831.25 835.75 877 
75  837.25 841.75   883 
76 843.25 847.75  889 
77 849.25  853.75 .... 895 
78 855.25 859.75 901 
79 861.25 865.75  907 
80 867.25 871.75 913 
81 873.25 877.75 . 919 
82 879.25 883.75   925 
83 885.25 . 889.75  931 

Cathode Ray Oscilloscope.-An oscilloscope with a sen-
sitivity of 5 millivolts per inch is required. A suitable pre-
amplifier may be employed with oscilloscopes of lesser 
sensitivity. 

Electronic Voltmeter.-A voltmeter with a 1.5 volt DC scale 
is required. RCA Senior "VoltOhmyst" or equivalent. 

PICTURE 1-F TRANSFORMER ADJUSTMENTS.-
Models 17-S-450, 17-S-451 6, 17-S-453 

Connect the i-f signal generator, in series with a 1500 mint 
ceramic capacitor, to the mixer grid test point TP2. 

Connect the "VoltOhmyst" to the junction of 11115, 11117 and 
C120 and to ground. 

Obtain two 7.5 volt batteries capable of withstanding appre-
ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across each. Connect the battery positive ter-
minal of one to the chassis and the potentiometer arm to the 
junction of 11115, 11117 and C120. The second battery will be 
used later. 

Set the bias to produce approximately -3.5 volts of bias at 
the junction of 11115, R117 and C120. 
Connect the "VoltOhmyst" to the junction of 11129 and L103 

and to ground. 
Set the VHF signal generator to each of the following fre-

quencies and peak the specified adjustment for maximum 
indication on the "VoltOhmyst." (Note: These transformers 
should be peaked with their cores at the ends of the coils 
nearest the chassis.) During alignment, reduce the input sig-
nal if necessary in order to produce 3.0 volts of d-c at 11129 
and L103 with -3.5 volts of i-f bias at the junction of 11115. 
11117 and C120. 

44.5 mc.   1107 
45.5 mc.   T106 
43.0 mc.   T105 

Set the VHF signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at 11129. 
L103. Use sufficient signal input to produce 3.0 volts of d-c 
on the meter when the adjustment is made. 

47.25 mc.   L102 
(Note: Core should be at end of coil nearest chassis when 

properly adjusted.) 
Models 17-S-450U, 17-S-451I1 & 17-S-453U 

Connect the i-f signal generator in series with a 1500 mmf. 
ceramic capacitor, to the mixer 'grid test point TP2. 
Connect the "VoltOhmyst" to the junction of 11115, 11117 

and C120. 
Obtain a 7.5 volt battery capable of withstanding appre-

ciable current drain and connect the ends of a 1,000 ohm 
potentiometer across it. Connect the battery positive terminal 
to chassis and the potentiometer arm to the junction 11115, 
11117 and C120. Adjust the potentiometer for -3.5 volts indi-
cation on the "VoltOhmyst." 

Connect the "VoltOhmyst" to the junction of 11129 and L103 
and to ground. 

Set the VHF generator to each of the following frequencies 
and with a thin fiber screwdriver tune the specified adjust-
ment for maximum indication on the "VoltOhmyst." In each 
instance the generator should be checked against a crystal 
calibrator to insure that the generator is on frequency. 

During alignment, reduce the input signal if necessary in 
order to produce 3.0 volts of d-c at 11129 and L103 with - 3.5 

volts of i-f bias at the junction of 11115. 11117 and C120. 

44.5 mc.   1107 
45.5 mc.   1106 
43.0 mc.   1105 

(Note: Peak transformers with cores at end of coils nearest 
chassis.) 

Set the signal generator to the following frequency and 
adjust the picture i-f trap for minimum d-c output at junction 
of 11129 and L103. Use sufficient signal input to produce 3.0 
volts of d-c on the meter when adjustment is made. 

47.25 mc.   L102 
(Note: Core should be at end of coil nearest chassis when 

properly adjusted.) 

SWEEP ALIGNMENT OF PICTURE I-F.-

Models 17-S-450, 17-S-451 & 17-S-453 

To align the mixer plate circuit, connect the sweep gener-
ator to the mixer grid test point TP2, in series with a 1500 
mmf. ceramic capacitor. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. Connect the sweep ground lead to the top of 
the tuner. 

Set the channel selector switch to channel 4. 
Preset C116 to minimum capacity. 
Adjust the bias box potentiometer to obtain -3.5 volts of 

bias as measured by a "VoltOhmyst" at the junction of 11115, 
RI17 and C120. 
Connect a 180 ohm composition resistor from pin 5 of V105 

to pin 6 of V105. Connect the oscilloscope diode probe to pin 
5 of V105 and to ground. 
Couple the signal generator loosely to the diode probe in 

order to obtain markers. 
Adjust Ti ( top) and T104 (top) for maximum gain and with 

45.75 mc. at 75% of maximum response. 
Set the sweep output to give 0.3 to 0.5 volt peak-to peak on 

the oscilloscope when making the final touch on the above 
adjustment. 

Adjust C116 until 42.5 mc. is at 70% response with respect 
to the low frequency shoulder of the curve as shown in Figure 
9. Maximum allowable tilt is 20%. 

Readjust 11 and 1104 if necessary to obtain proper wave 
shape as in Figure 9. 

Disconnect the diode probe and the 180 ohm resistor. 
Connect the oscilloscope to the junction of 11129 and L103. 
Leave the sweep generator connected to the mixer grid test 

point TP2 with the shortest leads possible. 
Adjust the output of the sweep generator to obtain 3.0 to 

5.0 volts peak-to-peak on the oscilloscope. 
Couple the signal generator loosely to the grid of the first 

pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

45.75MC 
42 5 MC 75% •± 5% 

Figure 9-
TI and TIO4 
Response 

with KRK32 

Retouch 1105. T106 and 
in Figure 10. 

Increase sweep output ten times and check attenuation at 
41.5 mc. Adjust 1105 and TIO7 to set 41.25 mc. between 25 
and 35 times down with curve as shown in Figure 10. 

Move the sweep generator to the antenna terminals. Con-
nect -3.5 volts bias to pin 5 of V103. Adjust 1106 and 1107 
slightly to correct for any overall tilt while switching from 
channel to channel. 

Figure 10-
Overall I-F 
Response 

with KRK32 
T107 to obtain the response shown 

Models 17-S-45011, 17-S-45IU & I7-S-453U 

To align the mixer plate circuit, connect the sweep gener-
ator to the mixer grid test point TP2, in series with a 1500 
mmf, ceramic capacitor. Use the shortest leads possible, with 
not more than one inch of unshielded lead at the end of the 
sweep cable. Connect the sweep ground lead to the top of 
the tuner. 

Set the channel selector switch to channel 4. 

Preset C116 to minimum capacity. 

Adjust the bias box potentiometer to obtain -3.5 volts of 
bias as measured by a "VoltOhmyst" at the junction of 11115. 
11117 and C120. 

Connect a 180 ohm composition resistor from pin 5 of V105 
to pin 6 of V105. Connect the oscilloscope diode probe to pin 

5 of V105 and to ground. 

Couple the signal generator loosely to the diode probe in 
order to obtain markers. 

Adjust 12 (top) and 1104 (top) for maximum gain and with 
45.75 mc. at 75% of maximum response. 

Set the sweep output to give 0.3 to 0.5 volt peak-to-peak or 
the oscilloscope when making the final touch on the above 
adjustment. 

Adjust C116 until 42.5 mc. is at 70% response with respeci 
to the low frequency shoulder of the curve as shown in Figure 
11. Maximum allowable tilt is 20%. 

Disconnect the diode probe and the 180 ohm resistor. 

45.75MC 
42.5MC 75%15% 
70% 

Figure 11-
T2 and T104 

Response 
with KRK30A 

Figure 12-
Overall 

I-F Response 
with KRK30A 

Figure 13-
KRK30A 

L9 and C308 
I-F Response 

45.0MC 42.5MC 45.75MC 
90% 90% 90% 

45 75MC 
50% 

Connect the oscilloscope to the junction of 11129 and L103. 

Leave the sweep generator connected to the mixer grid test 
point TP2 with the shortest leads possible. 

Adjust the output of the sweep generator to obtain 3.0 to 
0.5 volts peak-to-peak on the oscilloscope. 

Couple the signal generator loosely to the grid of the first 
pix i-f amplifier. Adjust the output of the signal generator to 
produce small markers on the response curve. 

Retouch 1105. TIO6 and 1107 to obtain the response shown 
in Figure 12. 

Increase sweep output ten times and check attenuation at 
41.25 mc. Adjust 1105 and T107 to set 41.25 mc. between 25 
and 35 times down with curve as shown in Figure 12. 

To align the I-F amplifier circuit of the KRK30A, connect the 
VHF sweep generator to the front terminal of the 1N82 crystal 
holder in series with a 1000 ohm resistor and a 1500 mmf. 
ceramic capacitor. Use the shortest leads possible. grounding 
the sweep ground lead to the tuner case. 

To do this, remove the crystal cover and connect the re-
sistor, after insulating the lead with tubing, to the crystal 
front terminal. 

Set the UHF CHANGEOVER switch to the UHF position. and 
the UHF TUNING between channels 68 and 69 at 800 mc. 

Connect a 180 ohm composition resistor and a 1500 mmf, 
capacitor in series between test point TP3 and ground with 
the capacitor connected to TP3 and the resistor to ground. 

Connect the oscilloscope diode probe to the junction between 
the resistor and capacitor. (See Figure 20.) 

Couple the VHF signal generator loosely to the diode probe 
in order to obtain markers. 

Connect the potentiometer arm of the second bias supply 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-

ometer to produce - 3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the sweep generator to produce 0.5 volt or less peak-to-
peak on the oscilloscope. 

Adjust C308. on the UHF section, and L9, on the VHF sec-
tion, of the tuner for maximum gain with 45.75 mc. and 42.5 
mc. markers as shown in figure 13. 

If necessary adjust L27 to place the 45.75 mc. marker at 
the peak of the curve. Adjust L43 for minimum tilt of the curve 
as shown in figure 13. 

Remove the resistor, capacitor and diode probe from TP3 
and connect the oscilloscope to pin 8 of V110. Use 3.0v peak-
to-peak on the oscilloscope. 

Connect the VHF sweep generator to the antenna terminals. 

Keep the R-F AGC bias at -3.5 V and the I-F bias at 
-3.5 volts. 

Couple the signal generator loosely to the grid of the first 
picture I-F amplifier. 

©John F. Rider CHASSIS KCS87, KCS87A 



CHASSIS KCS87, KCS87A 
Switch through all VHF channels and cheek for proper 

curve shape as in figure 12. Retouch 1106 and 1107 slightly 

to correct for any overall tilt that is essentially the same on 

all channels. 

Disconnect the VHF sweep generator and connect the UHF 
sweep generator to the antenna terminals. Check on all UHF 
channels for proper wave shape as shown in figure 12, re-

touching C308 and L9 if necessary to correct any overall tilt. 

Do not retouch L27, L43, 12. 1104, 1105, 1106 or 1107. 
Remove the sweep and marker generators and the bias 

supplies. 

KRK32 TUNER ALIGNMENT.-

Models 17-S-450, 17-S-451 & 17-S-453 
A tuner unit which is operative and requires only touch up 

adjustments requires no presetting of adjustments. For such 

units, skip the remainder of this paragraph. For units which 
are completely out of adjustment, set channel 7 to 13 oscillator 

slugs one turn from tight. Turn 12 slug all the way out. Do 
not change any of the adjustments in the antenna matching 

unit. 

Disconnect the link from the terminals of 12 and shunt the 

terminals with a 39 ohm composition resistor. 

Connect the oscilloscope to the test point TP1 on the side of 
the tuner unit. Set the oscilloscope to maximum gain. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 

positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce - 3.5 volts of bias, as measured by the 

"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

The limits for oscillator injection voltage are 2 volts mini-
mum and not exceeding a maximum of 5.5 volts. Since there 

is no adjustment for varying !he oscillator injection voltage, a 

check for injection voltage being within limits should be made 
after proper oscillator tracking has been established on chan-

nels 8 through 13. 

Turn the fine tuning control to the mechanical center of its 

range. 
Adjust C25 for proper oscillator frequency, 227 mc. This 

may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 

Insert one end of a piece of insulated wire into the tuner unit 

through the hole provided for the adjustment of C18. Be care-
ful that the wire does not touch any of the tuned circuits as 
it may cause the frequency of the tuner oscillator to shift. 

Connect the other end of the wire to the "r-f in" terminal of 

the signal generator. Adjust C25 to obtain an audible beat 

with the signal generator. 
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Figure 14-KRK32 Tuner Adjustments 

Note.-If on some units, it is not possible to reach the proper 

channel 8 oscillator frequency by adjustment of C25, switch 
to channel 13 and adjust L43 to obtain proper channel 13 
oscillator frequency as indicated in the table 

Then, switch to channel 12 and adjust L54 to obtain proper 

channel 12 oscillator frequency. Continue down to channel 8, 
adjusting the appropriate oscillator trimmer to obtain the 

proper frequency on each channel. Then again on channel 8, 
adjust C25 to obtain proper channel 8 oscillator frequency. 
Switch back to channel 13 and readjust L43 and back to 

channel 8 and adjust C25. 

Connect the sweep generator through a suitable attenu-
ator, as shown in figure 15, to he input terminals of the 

antenna matching unit. 
PAD FOR PAD FOR PAD FOR 

son. COAX. 72 A.COAX 300 IL BAL 

INPUT 

ISO £1. 
1300 

soon_ 
BALANCED 
OUTPUT 

4711 

47.11 

MS 1164 

Figure 15-Sweep Attenuator Pads 

Connect the signal generator loosely to the antenna ter-

minals. 

Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the maximum 
input signal which will produce a usable pattern on the 

oscilloscope. Excessive input can change oscillator injection 
during alignment and produce consequent misalignment even 

though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound car-

rier, 181.25 mc. and 185.75 mc. 

Adjust C13. C18 and C21 for approximately correct curve 
shape, frequency, and band width as shown in figure 16. 

C-13 tunes the r-f amplifier plate circuit and affects the fre-

quency of the pass band most noticeably. C21 tunes the 
mixer grid circuit and affects the tilt of the curve most notice-
ably. C18 is the coupling adjustment and hence primarily 

affects the response band width. 

Vela{ 

Figure 16-KRK32 Tuner R-F Responses 

Set the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator 
frequency 257 mc. 

Turn the fine tuning control to the mechanical center of its 

range. 

Adjust L43 to obtain an audible beat. Slightly overshoot 

the adjustment of L43 by turning the slug an additional turn 
in the same direction from the original setting, then reset the 

oscillator to proper frequency by adjusting C25 to again 
obtain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and 
picture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L19 and L31 for proper response as shown in 
figure 16. 

Turn off the sweep and signal generators. 

Connect the "VoltOhmyst" to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Where the voltage is not within the 

previously specified limits after the correct adjustment for 
oscillator tracking on channels 8 through 13 has been achieved, 

the 6U8 oscillator-mixer tube should be replaced. If the voltage 

is still outside limits, replace C22. 

If it was necessary to replace the 6U8 or C22, turn the 
sweep and signal generators back on and repeat the oscillator 
tracking procedure for channels 8 through 13. 

Set the receiver channel selector switch to channel 8 and 
readjust C25 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C13, CI8 and C21 for correct curve shape. fre-
quency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator 
frequency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L48 for an audible beat. Adjust L11, L30 and L42 
for proper curve shape as shown in figure 16. Recheck the 
oscillator injection voltage at TP1, to insure that it is within 
the limits specified. 

The correct adjustment of LI1 is indicated by maximum 
amplitude of the curve midway between the markers. L30 
tunes the r-f amplifier plate circuit and affects the frequency 
of the pass band most noticeably. L42 tunes the mixer grid 
circuit and affects the tilt of the curve most noticeably (assum-
ing that L11 has been properly adjusted). 

Check the response of channels 2 through 6 by switching 

the receiver channel switch. sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
16 for typical response curves. It should be found that all 
these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L11, L30 and L42 in order to obtain curves within the proper 
limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to figure 16 for proper wave shape. Check 
the injection voltage at each channel to be within limits. 
It necessary readjust C13. C21, or C18 to obtain the proper 
response. 
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Figure 17-KRK32 Tuner Oscillator Adjustments 

With the receiver and signal generator on channel 13 ad-
just L43 for an audible beat with the signal generator. 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 

audible beat. It should be possible to adjust the oscillator to 

obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 

KRK32 or KRK30A ANTENNA MATCHING UNIT ALIGNMENT. 
-The antenna matching unit is accurately aligned at the 

factory. Adjustment of this unit should not be attempted in 
the customer's home since even slight misalignment may cause 

serious attenuation of the signal especially on channel 2. The 
tuner unit is aligned with a particular antenna matching trans-
former in place. If for any reason, a new antenna matching 
transformer is installed, the tuner unit should be re-aligned. 

The F-M Trap which is counted in the antenna matching 
unit may be adjusted without adversely affecting the align-
ment of the unit. 

To align the antenna matching unit disconnect the lead 
from the F-M trap L5 to the channel selector switch SID (SIE). 

With a short jumper, connect the output of the matching 
unit through a 1000 mmf. capacitor to the grid of the second 
pis i-f amplifier. pin 1 of V107. 

Replace the cover on the matching unit while making all 
adjustments. 

Remove the first pix i-f amplifier tube V106. 

Connect the positive terminal of a bias box to the chassis 
and the potentiometer arm to the junction of R115. R117 and 
C120. Set the potentiometer to produce approximately -5.0 
volts of bias at the junction of R115. R117 and C120. 

Connect an oscilloscope to the junction of R129 and L103 
and set the oscilloscope gain to maximum. 

Connect a VHF signal generator to the antenna input termi-
nals. Modulate the signal generator 30% with an audio signal. 

Note.--Inductances in KRK32 matching units are not slug 
tuned and therefore must be knifed for adjustment except 
those units in which Cl, C2 and C3 are variable. 

Tune the signal generator to 45.75 mc. and adjust the 
generator output to give an indication on the oscilloscope. 
Adjust L4 (core or knife coil) or C3 in the antenna matching 
unit for minimum audio indication on the oscilloscope. 

Tune the signal generator to 41.25 Inc. and adjust Li (core 
or knife coil) or Cl for minimum audio indication on the 
oscilloscope. 

Remove the jumper from the output of the matching unit. 

Connect a 300 ohm ½ watt composition resistor from L5 to 
ground, keeping the leads as short as possible. 

Connect an oscilloscope low capacity crystal probe from 
L5 to ground. The sensitivity of the oscilloscope should be 
approximately 0.03 volts per inch. Set the oscilloscope gain 
to maximum. 

Connect the VHF sweep generator to the matching unit 
antenna input terminals. In order to prevent coupling react-
ance from the sweep generator into the matching unit, it is 
advisable to employ a resistance pad at the matching unit 
terminals. Figure 15 shows three different resistance pads for 
use with sweep generators with 50 ohm co-ax output, 72 ohm 
co-ax output or 300 ohm balanced output. Choose the pad to 
match the output impedance of the particular sweep employed. 

Connect the signal generator loosely to the matching unit 
antenna terminale. 

Set the sweep generator to sweep from 45 mc. to 54 mc. 
With RCA Type WR59A sweep generators, this may be ac-
complished by retuning channel number 1 to cover thit range. 
With WR59B sweep generators this may be accomplished by 
retuning channel number 2 to cover the range. In making 
these adjustments on the generator, be sure not to turn the 
core too far clockwise so that it becomes lost beyond the 
core retaining spring. 

Adjust L2 and L3 (core or knife coil) of C2 to obtain the 
response shown in figure 18. L3 is most effective in locating 
the position of the shoulder of the curve at 52 mc. and L2 
should be adjusted to give maximum amplitude at 53 mc. and 
above consistent with the specified shape of the response 
curve. The adjustments in the matching unit interact to some 
extent. Repeat the above procedure until no further adjust-
ments are necessary. (Note.--Second harmonic output from the 
sweep generator may cause distortion of the response. Tune 
L5 F-M trap for maximum inductance to eliminate distortion 
when adjusting the matching unit. Be sure to return the L5 
slug to its original position after adjusting the matching unit 
to prevent attenuation on channel 5 or 6.1 

Restore the connection between L5 and SID (SIE). Replace 
V106. 

©John Y. Rider 
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Figure 18—KRK32 or KRK30A Antenna Matching 
Unit Response 

ICRI30A TUNER ALIGNMENT 

Models 17-S-450U, 17-S-45IU & 17-S-453U 

VHF ALIGNMENT.—A tuner unit which is operative and 
requires only touch up adjustments, requires no presetting 
of adjustments. For such units, skip the remainder of this 
paragraph. For units which are completely out of adjustment. 
preset C27 all the way out. Set channel 7 to 13 oscillator 
slugs one turn from tight. Tuht T2 slug all the way out. Do not 
change any of the adjustments in the antenna matching unit. 

Disconnect the link from the terminals of T2 and shunt the 
terminals with a 39 ohm composition resistor. 

Turn the receiver channel selector switch to channel 2. 

The 43.5 mc. trap is adjusted with zero bias. To insure that 
the bias will remain constant, take a clip lead and short cir-
cuit the AGC terminal of the tuner at the terminal board to 
ground. 

Connect the oscilloscope to the test point TP2 on top of the 
tuner unit. Set the oscilloscope to maximum gain. 

Connect the output of the VHF signal generator to the 
output of the antenna matching unit at the junction of L5 and 
C4 at the bottom of the FM trap L5. 

Tune the signal generator to 43.5 mc. and modulate it 30% 
with a 400 cycle sine wave. Adjust the signal generator for 
maximum output. 

Adjust C33 on top of the tuner, for minimum 400 cycle indi-
cation on the oscilloscope. If necessary, this adjustment can 
be retouched in the field to provide additional rejection to 
one specific frequency in the i-f band pass. However, in such 
cases, care should be taken not to tune C33 into channel 2, 
thereby reducing sensitivity on channel 2. 

Connect the potentiometer arm of one of the bias supplies 
to the AGC terminal on the tuner and ground the battery 
positive terminal to the tuner case. Adjust the bias potenti-
ometer to produce — 3.5 volts of bias, as measured by the 
"VoltOhmyst" at the AGC terminal on the tuner. 

Set the channel selector switch to channel 8. 

Preset C22 to read —3.0 volts at the test point TP1, as 
read on the "VoltOhmyst." The limits for oscillator injection 
voltage are 2 volts minimum and not exceeding a maximum 
of 5.5 volts. 

Turn the fine tuning control fully clockwise. 
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Adjust C25 for proper oscillator frequency, 227 mc. This 
may be done in several ways. The easiest way and the way 
which will be recommended in this procedure will be to use 
the signal generator as a heterodyne frequency meter and 
beat the oscillator against the signal generator. To do this, 
tune the signal generator to 227 mc. with crystal accuracy. 
Insert one end of a piece of insulated wire into the tuner 
unit through the hole provided for the adjustment of C16. Be 
careful that the wire does not touch any of the tuned circuits 
as it may cause the frequency of the tuner oscillator to shift. 
Connect the other end of the wire to the "r-f" in terminal of 
the signal generator. Adjust C25 to obtain an audible beat 
with the signal generator. 

Turn C27 clockwise until the beat note just begins to change, 
then turn one full turn in the same clockwise direction. 

Return the fine tuning control to the mechanical center of 
its range. 

Note.--If on some units, it is not possible to reach the 
proper channel 8 oscillator frequency by adjustment of C25, 
switch to channel 13 and adjust L49 to obtain proper channel 
13 oscillator frequency as indicated in the table on page 8. 
Then, switch to channel 12 and adjust L60 to obtain proper 
channel 12 oscillator frequency. Continue down to channel 8. 
adjusting the appropriate oscillator trimmer to obtain the proper 
frequency of each channel. Then again on channel 8, adjust 
C25 to obtain proper channel 8 oscillator frequency. Switch 
back to channel 13 and readjust L49 and back to channel 8 
and adjust C25. 

Set the T2 core for maximum inductance (core turned 
counter-clockwise). 

Connect the sweep generator through a suitable attenuator. 
as shown in figure 15 to the input terminals of the antenna 
matching unit. 

Connect the signal generator loosely to the antenna terminals. 
Set the sweep generator to cover channel 8. 

Set the oscilloscope to maximum gain and use the minimum 
input signal which will produce a usable pattern on the oscil-
loscope. Excessive input can change oscillator injection dur-
ing alignment and produce consequent misalignment even 
though the response as seen on the oscilloscope may look 
normal. 

Insert markers of channel 8 picture carrier and sound 
carrier, 181 25 mc and 185.75 mc. 
Adjust C21, C16, C11 and C7 for approximately correct 

curve shape, frequency, and band width as shown in figure 
19. 
The correct adjustment of C7 is indicated by maximum am-

plitude of the curve midway between the markers. C11 tunes 
the r-f amplifier plate circuit and affects the frequency of the 
pass band most noticeably. C21 tunes the mixer grid circuit 
and affects the tilt of the curve most noticeably ( assuming 
that C7 has been properly adjusted). C16 is the coupling ad-
justment and hence primarily affects the response band 
width. 
Connect the "VoltOhmyst- to test point TP1. Adjust C22 to 

read —3.0 volts dc on the -VoltOhmyst" at TP1. Readjust C27, 
C21, C16 and C11 for proper response. Adjust C7 for maxi-
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Figure 19—KRKP)A Tuner VHF R-F Responses 

mum gain al midpoint of the curve. Repeat if necessary until 
the proper response is obtained. 

Set-the receiver channel switch to channel 13. 

Adjust the signal generator to the channel 13 oscillator fre-
quency 257 mc. 

Turn the fine tuning control fully clockwise. 

Adjust L49 to obtain an audible beat. Slightly overshoot the 
adjustment of L49 by turning the slug an additional turn in 
the same direction from the original setting, then reset the 
oscillator to proper frequency by adjusting C27 to again ob-
tain the beat. 

Set the sweep generator to channel 13. 

From the signal generator, insert channel 13 sound and pic-
ture carrier markers, 211.25 mc. and 215.75 mc. 

Adjust L36 and L20 for proper response as shown in fig-
ure 19. 

Turn off the sweep and signal generators. 

Connect the -Volt0b.myst - to the tuner test point TP1. 

Check the oscillator injection voltage to be within limits as 
previously specified. Adjust il necessary to bring within 
range. 

If it was necessary to readjust C22, turn the sweep and 
signal generators back on and recheck the channel 13 re-
sponse. Readjust L36 and L20 if necessary. 

Set the receiver channel selector switch to channel 8 and 
readjust C27 for proper oscillator frequency, 227 mc. 

Set the sweep generator and signal generator to channel 8. 

Readjust C2I, C16, C11 and C7 for correct curve shape, 
frequency and band width. 

Turn off the sweep and signal generators, switch back to 
channel 13 and check the oscillator injection voltage at TP1 
if C21 was adjusted in the recheck of channel 8 response. 

0-V0\ /®1  

If the initial setting of the oscillator injection trimmer was 
far off it may be necessary to adjust the oscillator frequency 
and response on channel 8, adjust the oscillator injection on 
channel 13 and repeat the tracking procedure several times 
before the proper setting is obtained. 

Turn off the sweep generator and switch the receiver to 
channel 6. 

Adjust the signal generator to the channel 6 oscillator fre-
quency 129 mc. 

Set the fine tuning control to the center of its mechanical 
range. 

Adjust L54 for an audible beat. Adjust L14, L48 and L32 for 
proper curve shape as shown in figure 19. Recheck the oscil-
lator injection voltage at TP1, to insure that it is within the 
limits specified. Readjust C22 if necessary. 

If C22 required adjustment, switch the receiver and the 
signal generator to channel 8. Readjust C21 for correct curve 
shape and recheck C27 and C25 for proper oscillator fre-
quency. 
Check the response of channels 2 through 6 by switching 

the receiver channel switch, sweep generator and marker 
generator to each of these channels and observing the re-
sponse and oscillator injection voltage obtained. See figure 
19 for typical response curves. It should be found that all 

these channels have the proper response with the markers 
above 80% response. 

If the markers fail to fall within this requirement readjust 
L48 and L32 in order to obtain curves within the proper limits. 

Switch the channel selector, signal generator and marker 
generator through channels 7 to 13 and observe the response 
curves, referring to figure 19 for proper wave shape. Check 
the injection voltage at each channel to be within limits. If 
necessary readjust C11, C21 or C16 to obtain the proper 
response. 
With the receiver and signal generator on channel 13 ad-

just L49 for an audible beat with the signal generator. 
UHF SECTION 
(REAR VIEW) 

Ce6le. )GRID 
LOOP 

1-510 

CHAN 3 

L 52 
CHAN 4 

L53 
CHAN. 5 

L 54 
CHAN 6 

L55 
CHAN. 7 

Figure 21—KRK30/1 Tuner Oscillator Adjustments 

Adjust the oscillator to frequency on all channels by switch-
ing the receiver and the frequency standard to each channel 
and adjusting the appropriate oscillator slug to obtain the 
audible beat. It should be possible to adjust the oscillator to 
obtain the audible beat on each channel. Recheck the oscil-
lator injection voltage on each channel to verify that the 
voltage is within the specified limits. 

UHF ALIGNMENT R-F.—Alignment of the UHF section of 
the tuner may only be performed with the UHF section re-
moved from the tuner assembly. RF adjustments require re-
moval of the tuner shield which may only be done with the 
UHF tuner separate from its mounting. 

I-F and oscillator adjustment may be accomplished without 
removing the tuner. 
Connect a 100 ohm composition resistor between the center 

conductor of the I-F cable W301 and the tuner case. 
Connect the oscilloscope to the center conductor of W301 

at the 100 ohm resistor, employing the preamplifier if needed 
with the oscilloscope used. Ground the oscilloscope to the 
tuner case. 
Connect the output of the UHF sweep generator, through 

a 300 ohm attenuator pad, to the antenna terminals and set 
the sweep generator to sweep channel 83, centered on 887.5 
mc. Adjust the output of the sweep generator to full sweep 
width. 
A test dial made to fit over the split gear on the tuner shaft 

is necessary for accurate alignment. Scribe marks at 0°, 5° 
arid 164° should be marked on the test dial for reference. The 
0° reference point is located with the capacitor plates fully 
meshed. With the stop pin on the tuner against the stop plate 
on the gear assembly the plates will be in the proper fully 
meshed position. 

Rotate the tuning dial to the 164 ', Channel 83, position. 
Connect the VHF signal generator in series with a 1000 

ohm resistor to the junction of W301 and 1,310. This may be 
done by inserting the lead from the resistor, which should be 
covered with insulated tubing, through the aperture provided 
for crystal removal. ( See figure 20 ) Insert markers for 41.25 
mc., 43.5 mc. and 45.75 mc. 
Connect the UHF marker generator loosely to the antenna 

terminals and insert a marker at 887.5 mc. 
Adjust R-F trimmer capacitor tabs C304 ana C305 for a 

maximum amplitude overcoupled response curve centered at 
887.5 mc as shown in figure 221M. 
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CHASSIS KCS87, KCS87A 
43.5 MC 
887.5 MC 

41.25 MC \ 45.75MC 41.25AAC 5.75 MC 

43 5 MC 
473.5 MC 

Figure 22 - KRKi0A Tuner UHF R-F Responses 

Adjust the oscillator trimmer capacitor C306 until the 43.5 
mc. marker coincides with the marker at 887.5 mc. The 
markers for 41.25 and 45.75 should be symmetrically located 
on the top of the response curve as in figure 22(A). 

Set the UHF sweep and marker generators to 473.5 inc. 
Rotate the tuning dial to the 5°, Channel 14, position. 

Adjust the oscillator trimmer C307 until the 43.5 mc. marker 
coincides with the 473.5 mc marker, with the 41.25 and 45.75 
markers as shown. The inductance loop L311 across the oscil-
lator grid coil on some units, may be repositioned, if neces-
sary, to bring the oscillator trimmer within range. Refer to 
figure 20 for location of the aperture for making this adjust-
ment. 
Repeat the above adjustments, as necessary, until the 

proper responses are obtained. Tune through the entire range 
and check the tracking. When perfectly tracked the three 
markers will be on the top of the response curves, however, 
mistracking to the extent that the 41.25 mc. and 45.75 mc. ride 
down the sides of the curves to a point not less than 70% will 
not seriously affect the alignment. Should the markers fall 
below this level, it will be necessary to knife the RF plates to 
correct the mistracking. The plates must be knifed with the 
shield cover removed. Always knife the plates while tuning 
lower in frequency to prevent affecting the tracking above the 
point of knifing. Check which section requires knifing by 
touching the plates with the knifing tool while observing the 
response, then proceed with the knifing of the proper section 
or of locoli sections if required. 
Connect the "VoltOhmyst - between the center conductor 

of W301 and ground. Set the "VoltOhmyst" to the 1.5v. DC 
scale Tune over the entire range observing the reading on 
the meter. A reading between .03 and . 35 volts should be 
obtained. Voltages outside these limits are an indication of 
low B voltage, low or high crystal impedance or an oscillator 
tube outside allowable limits. This voltage is an indication 
of ccrrect crystal current and may be varied by repositioning 
the flag L309 with respect to L303. 
Connect the "VoltOhmyst" to the -bias" terminal of the 

tuner ( refer to figure 20). A reading between 0.5 and 2.5 volts 

should be obtained. Readings above or below this range 
will cause crystal currents outside allowable limits and in such 
cases the oscillator tube should be replaced. Replacement of 
the oscillator tube will require recalibration at the high and 
low frequency ends of the band as previously outlined. 

RATIO DETECTOR ALIGNMENT.-Set the signal generator 
at 4.5 mc. and connect it to the first video amplifier grid, pin 
8 of V108A. in series with a .01 mfd. capacitor. 

As an alternate source of signal, the RCA WR39B or WR39C 
calibrator may be employed. In such a case, connect the 
calibrator to the grid 'of the third pix r-f amplifier. pin 1 of V107. 

Set the frequency of the calibrator to 45.75 mc. ( pix carrier) 
and modulate with 4.5 mc. crystal. The 4.5 mc. signal will be 
picked off at pin 6 of V108A and amplified through the sound 
if amplifier. 

Connect the "VoltOhmyst" to pin 7 of V102. 
Tune the ratio detector primary. T103 top core for maximum 

d-c output on the "VoltOhmyst." (Peak with core at end of 
coil away from chassis.) Adjust the signal level from the signal 
generator for 5 volts on the "VoltOhmyst" when finally peaked. 
This is approximately the operating level of the ratio detector 
for average signals. 

Connect the "VoltOhmyst" to the junction of R104 and C107. 

Tune the ratio detector secondary T102 bottom core for zero 
d-c on the "VoltOhmyst." (Adjust with core at chassis end 
of coil.) 

Repeat adjustments of 1102 top for maximum cl-c at pin 7 
of V102 and 1102 bottom for zero cl-c at the junction of R104 
and C107. Make the final adjustments with the signal input 
level adjusted to produce 5 volts d-c on the "VoltOhmyst" at 
pin 7 of V102. 

SOUND TAKE-OFF ALIGNMENT.-Connect the signal gen-
erator to the first video amplifier grid. pin 8 of V108A. 

As an alternate source of signal, the RCA WR39B or WR39C 
calibrator may be employed as above. 

Connect the "VoltOhmyst" to pin 7 of V102. 
Tune the T101 top core for maximum cl-c on the "Volt-

Ohmyst." (Peak with core at chassis end of coil.) 

The output from the signal generator should be set to produce 
approximately 5 volts on the 'VoltOhmyst' when the final 
touches on the above adjustment are made. 

(Alternate Method for Ratio Detector and 

Sound IF Alignment) 

Set the signal generator at 4.5 mc. and connect it to the first 
video amplifier grid, pin 8 of V108A in series with a . 01 mf d. 
capacitor. 

Connect the "VoltOhmyst" to pin 7 of V102. 

Tune the ratio detector secondary T102 bottom core for maxi-
mum cl-c on the "VoltOhmyst." (Peak with core at chassis end 
of coil.) 

Tune the ratio detector primary. T102 top core for maximum 
cl-c output on the "VoltOhmyst." ( Peak with core at end of 
coil away from chassis.) Adjust the signal level from the 
signal generator for 5 volts on the "VoltOhmyst" when finally 
peaked, when making the above adjustments. 

Tune the 1101 (top) core for maximum d-c on the "Volt-
Ohmyst." (Peak with core at chassis end of coil.) 

The output from the signal generator should be set to 
produce appioximately 5 volts on the "VoltOhmyst" when the 
final touches on the 1101 adjustment are made. 

Connect the "VoltOhmyst" to the junction of F1104 and C107. 
Tune 1102 bottom for zero d-c at the junction of Ft104 and 

C107. (Make adjustment with core at chassis end of coil.) 

4.5 MC. TRAP ADJUSTMENT.- Connect the signal generator 
in series with a 1500 mmf. capacitor to pin 8 of V108A. Set 
the generator to 4.5 mc. and modulate it 30% with 400 cycles. 
Set the output to approximately 0.5 volt. 

Short the third pix i-f grid to ground, pin 1. V107, to prevent 
noise from masking the output indication. 

Connect the crystal diode probe of an oscilloscope to the 
plate of the video output, pins 1-5 of V109A. 

Adjust the core of L109 for minimum output on the oscillo-
scope. (Make adjustment with core at chassis end of coil.) 

Remove the short from pin 1. V107 to ground. 

As an alternate method, this step may be omitted at this 
point in the alignment procedure and the adjustment made 
"on the air" after the alignment is completed. 

If this is done, tune in a station and observe the picture on 

the kinescope. If no 4.5 mc. beat is present in the picture. 

when the fine tuning control is set for proper oscillator- fre-

quency, then L109 requires no adjustment. If a 4.5 mc. beat is 
present, turn the fine tuning control slightly clockwise so as 
to exaggerate the beat and then adjust L109 for minimum beat. 

HORIZONTAL OSCILLATOR AND OUTPUT ALIGNMENT.----
Normally the alignment of the horizontal oscillator is not con-

sidered to be a part of the alignment procedure, but since the 
oscillator waveform adjustment may require the use of an 

oscilloscope, it can not be done conveniently in the field. The 

waveform adjustment is made at the factory and normally 

should not require readjustment in the field. However, the 
waveform adjustment should be checked whenever the receiver 

is aligned. 

Turn the horizontal drive trimmer C171 fully clockwise then 

counter-clockwise one full turn. Set the stud of the width coil 

LI I I flush with the inside rear edge of the chassis. 

Place a jumper across the terminals of the sine wave coil 
L121 and adjust the horizontal (frequency) control until the 

picture pulls into sync. Remove the short across the sine wave 
coil. 

Connect the low capacity probe of an oscilloscope to the 
junction of L120, 1.121 and R189. Turn the horizontal ( frequency) 

control clockwise until the picture falls out of sync, then coun-
ter-clockwise until the picture just pulls into sync. The pattern 

on the oscilloscope should be as shown in Figure 23. Adjust 

the sine wave adjustment core L121 until the two peaks are 

at the same height. During this adjustment. the picture must 
be kept in sync by readjusting the horizontal ( frequency) 

control if necessary. 

INCORRECT INCORRECT CORRECT 

I ,,,i, - 2 Horizon 0 tal ,i illaior cfotn“ 

This adjustment is very important for correct operation of 

the circuit. 11 the broad peak of the wave on the osc illoscope 

is lower than the sharp peak, the noise immunity becomes 

poorer, the stabilizing effect of the tuned circuit is reduced 

and drift of the oscillator may occur. On the other hand, if 

the broad peak is higher than the sharp peak. the oscillator 

is overstabilized, the pull-in range becomes inadequate and 
the broad peak can cause double triggering of the osc illator 

when the hold control approaches the clockwise pos ition. 

Remove the oscilloscope upon completion of this adjustment. 

Horizontal Drive Adjustment !for correct locking range/. Turn 
the horizontal frequency) control until the picture fa lls out 

of sync with the diagonal lines sloping down to the left. Slowly 

turn the horizontal control counter-clockw ise and note the num-

ber of diagonal bars obtained just before the picture pu lls into 

sync. 

0 L109 
41.51AC TRAP 

IC VIDEO AMP. 
I SYNC. 

C-,8701• 

1101 4.5 MC 
SOUND TAKE-OFF 

TRANS. 

1102 4.5 MC 
RATIO DEI. TRANS. 

PcIOZ PRINTED 
CIRCull INC 
IF ASSEMBLY 

PC,01 PRINTED 
CIRCUIT SON» 
I- I. ASSEMBLY 

o 
LI21 

NOR. SINE 
WAVE COIL 

OMITTED ON 
MODELS 17-S-•10 

1T-S-4S1 

51713 
BRIGHTNESS 
CONTROL 

5102-R106B 
ON-OFF 
SWITCH S'OSA 

PICTURE 
CONTROL 

RI41 
AGE 

co NTRot."--. 

TUNER 
UNIT 

TINE 
Tur.HNG 

CHANNEL 
SELECTOR. 

Pull- in should occur with one and one-hall to three bars 

present. 

With the horizontal control set at the pull-in point, adjust 
the horizontal drive trimmer C171 counter-clockwise for a 

bright vertical line in the center of the picture. Turn the 

trimmer clockwise until the line just disappears. 

Set the brightness control to maximum and adjust the width 

control so the picture fills the mask. Return the brightness 

control to normal and readjust the horizontal drive trimmer 

as above. 

The picture should pull into sync with one and one-half to 

three bars present, remain in sync for approximately two full 

turns counter-clockwise from pull-in, and fall out of sync with 

between 2 and 5 bars present before interrupted oscillation 

(motorboating) occurs. 

LI01 47.25MC 
VIE PIX I-f 
GRID TRAP 

04 1E1 
PIX I-F TRANS. 

'ter' 

NORSE. RIBS 4:74 VERTICAL 
LIZO    

(ra(e) HEIGHT VERT LIN. HOLD 

CONTROL ADJUSTMENT Ei ADJUSTMENT 501(1504.Figure 24 - Top Chassis Adjustments 
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TRAP 
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o 
T104 

111 PIX I-F 
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E.KGGT 
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Figure 25 Bottom ("milts Adjustments 
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VOLTAGE CHART 

The following measurements represent two sets of conditions. In the first condition. a 30000 microvolt test pattern signal was fed into the receiver, 

the picture synced and the AGC control properly adjusted. The second condition was obtained by removing the antenna leads and short circuiting 

the receiver antenna terminals. Voltages shown are read with a type WV97A senior "VoltOhmyst" between the indicated terminal and chassis 

ground and with the receiver operating on 117 volts. 60 cycles. am. The symbol < means less than. 

Tube 
No. 

Tube 
Type 

F unctMn 

E. Plate E. Screen E. Cathode E. Grid 

Notes on 
Measurements 

Operating 
Condition Pin 

No. Volts 
Pin 
No. Volts 

Pin 
No. Volts 

Pin 
No. Volts 

VI 

KRK30A 

6BQ7A 
R-F 

Amplifier 
30000 Mu. V. 

Signal 6 170 - - 8 0.1 7 o 

No Signal 6 133 - - e 1.1 7 o 

R.F 
Amplifier 

30000 Mu. V. 
Signal 1 270 - - 3 170 2 - 

No Signal 1 260 - - 3 133 2 - 

V2 

KRIC30A 

6X8 Mixer 
30000 Mu. V. 

Signal s 160 e 160 6 o 7 
2.4 to 
-3.0 

No Signal 9 145 8 145 6 o 7 
-2.8 to 
-3.5 

11-F 
Oscillator 

30000 Mu. V. 
Signal 3 95 - - 6 o 2 

-3.8 to 
-5.5 

No Signal 3 90 - - 6 o 2 
-3.0 to 
-5.1 

VI 

KRK32 

6C)36 R-F 
Amplifier 

30000 Mu. V. 
Signal 5 260 6 135 2 0 1 - 

No Signal 5 250 6 78 2 0 1 - 

V2 

KRK32 

6U8 Mixer 30000 Mu. V. 
Signal 6 103 3 103 7 0 2 

-3.0 to 
-4.0 

No Signal 6 98 3 98 7 o 2 
-3.5 to 
-4.5 

R-F 
Oscillator 

30000 Mu. V. 
Signal 1 228 - - 8 103 9 

-4.5 to 
-7.5 

No Signal 1 224 - - 8 98 9 
-3.5 to 
-8.5 

V101 6AU6 
Sound 

I.F Amp. 
30000 Mu. V. 

Signal s 128 6 136 7 1.2 1 0.2 

No Signal s 121 6 131 7 1.1 1 o 

V102 6AL5 
Ratio 

Detector 

30000 Mu. V. 
Signal 7 -8.0 - - 1 -0.3 - - 

7.5 kc deviation 
011000 cycles 

No Signal 7 -2.9 - - I -0.1 - - 

Ratio 
Detector 

30000 Mu. V. 
Signal 2 -0.4 - - 5 7.2 - - 

No Signal 2 - 5 3.2 - - 

V103 6AV6 
let Audio 
Amplifier 

30000 Mu. V. 
Signal 7 98 - - 2 o 1 -0.8 At min. volume 

No Signal 7 96 - - 2 o 1 -0.8 At min. volume 

V104 SASS 
Audio 
Output 

30000 Mu. V. 
Signal 7 250 6 262 1 150 265 141 At min. volume 

No Signal 7 242 6 253 1 145 2 6, 5 138 At min. volume 

V105 6CF6 
let PM. I-F 
Amplifier 

30000 Mu. V. 
Signal 5 132 6 144 2 0 1 -4.3 •Unreliable 

measuring point 

No Signal 5 118 s 129 2 1.05 1 *0.4 

V106 6CB6 
2nd Piz. I-F 
Amplifier 

30000 Mu. V. 
Signal 5 250 6 278 2 145 1 129 

No Signal 5 240 6 263 2 140 1 128 

V107 6CB6 
3rd Pix. I-F 
Amplifier 

30000 Mu. V. 
Signal s 130 6 142 2 2.3 1 o 

No Signal 5 121 6 137 2 2.2 I o 

"108X . 6AN8 
1st Video 
Amplifier 

30000 Mu. V. 
Signal 6 80 7 110 9 5.0 8 4.2 Normal contrast 

No Signal e 74 7 102 9 4.8 8 3.9 Normal contrast 

V1088 6AN8 let Sync 30000 Mu. V. 
Signal 1 27 - - 3 o 2 -20 

Na Signal 1 11 - - 3 o 2 -1.0 

V109 6C4 
Video 
Output 

30000 Mu. V. 
Signal 1-5 220 - - 7 10.5 6 o 

Contrast control 
at maximum 

No Signal 1.5 217 - - 7 10 s o 

V110A 12AU7 
Sync 
Output 

30000 Mu. V. 
Signal 1 58 - - 3 0 2 -1.1 

No Signal 1 52 - - 3 o 2 0.3 

V1103 I2AU7 
Vertical 
Oscillator 
6 Discharge 

30000 Mu. V. 
Signal 6 180 _ _ 8 o 

. 

7 -63 
Depends on setting 
of Vert. hold control 

No Signal 6 175 - _ s o 7 -61 
Voltages shown 
are synced pix 
adiustment 

VIII 6K6GT 
Vertical 
Output 

30000 Mu. V. 
Signal 3 262 4 280 8 o 5 -29 

No Signal 3 255 4 274 e o 5 -28 

V112 6SN7GT 
Horizontal 
Osc. Control 

30000 Mu. V. 
Signal 2 280 - - 3 2.5 1 -23.5 

No Signal 2 274 - - 3 2.3 1 -21 

6SN7GT 
Horizontal 
Oscillator 

30000 Mu. V. 
Signal 5 200 - - 6 o 4 -75 

No Signal s 193 - - 6 0 4 -74 

V113 6BQ6GT 
Horizontal 
Output 

30000 Mu. V. 
Signal Cap • 4 150 e 9.5 5 -19 

•  High Voltage 
Pulse Present 

No Signal Cap • 4 148 e 9.0 5 -18 
'High Voltage 
Pulse Present 

V114 1B3GT 
H. V. 

Rectifier 
30000 Mu. V. 

Signal Cap • - - 267 15.800 - - 

•  High Voltage 
Pulse Present 

No Signal Cap • - - 2 67 15,300 - - 
'High Voltage 
Pulse Present 

V115 6AX4GT Damper 
30000 Mu. V. 

Signal 5 280 - - 3 • - - 
'  High Voltage 
Pulse Present 

No Signal 5 273 - - 

_ 

3 • - - 
'High Voltage 
Pulse Present 

VII6 17HP4 Kinescope 
30000 Mu. V. 

Signal Cap 15.800 10 465 11 65 2 o 
At average  
Brightness 

No Signal Cap 15.300 10 450 11 63 2 o 
At average 
Brightness 

V117 5U4G Rectifier 
30000 Mu. V. 

Signal 466 - - - 268 290 - - 

Na Signal 4 66 - - 

- 

- 
_ 
2 68 280 - - 

REPLACEMENT PARTS 
C23 

C23 

C24 

C25 
C26 

C27 

C28 
C29 

C3I 

C33 
C34. C35 
C36 

C38 

C39 

77913 

71504 

78247 

77865 

79192 

73960 
77293 

77616 

75437 

71503 

Capacitor-Adjustable. steatite. 0.8-3.0 mml. 
Pa t of SI 

Capacitor - Fixed, headed-lead, 0.68 mml.. 
+20%, 500 v. D.C. Part of S2 

Capacitor- Fixed. ceramic. 10 mml.. + 1 
mml. 500 v. 

Same as C11 
Capacitor- Fixed, ceramic, 10 mml., + 1.0 

mml.. 500 v. 
Trimmer- Ceramic, variable -- line tuning 

type 
Capacitor-Fixed, ceramic. 10,000 mml.. 500 v. 
Capacitor-Fixed. ceramic, 470 mml.. + 100%. 
-0%. 500 v. Part of S3 

Capacitor - Fixed, headed- lead type, 2.2 
mml., + 213./e. 500 v. D.C. 

Capacitor- Adjustable, mica. 4.40 mml. 
Same as C29 
Capacitor--Fixed. ceramic, 100 mml.. + 20%, 

500 v. D.C. Part of S2 
Capacitor-Fixed, headed-lead type, 3.3 
mml., +20%. 500 v. D.C. Part of SS 

Same as C31. Part of S3 

SYMBOL 
NO. 

C5 
C6 

Cl 
C8. C9 

CIO 

C11 
Cl2 

CI3 

C16 
C20 

STOCK 
NO. 

77184 
75199 

76532 
77252 

75199 

77151 
78276 

71599 

78397 
78603 

DESCRIPTION 
KRK30A-TUNER UNIT ASSEMBLY 

(VHF SECTION) 
Capacitor-Ceramic. feed-thru. 1000 mml. 
Capacitor-Fixed, ceramic. 270 mml,. :1_20%, 

500 v. 
Trimmer-Adjustable, 1-4 mml, 
Capacitor - Fixed, ceramic, 1000 mml., 
+100./o, -0%, 500 V. 

Capacitor- Fixed, ceramic, 270 mml,. +20%. 
500 v. D.C. Part of S4 

Trimmer-Adjustable, 0.8-3.0 mmt. 
Capacitor- Fixed, ceramic, 150 mml.. + 10%, 

SOO v. D.C. Part of S3 
Capacitor. Fixed, ceramic, 270 mml., +20%, 

500 v. D.C. Part of S2 
Trimmer- - Mica. 80.150 mml. 
Capacitor- Fixed. ceramic. 82 mml., + 10%, 

500 V. 
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CHASSIS KCS87 
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SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

Li to 
LS Incl 

L6 

L7 

1.8 

1.9 

LIO to 1 
1.13 Incl. I 

1.14 

LI5 to 1 

1.19 Incl. 

1.20 

L21 to I 
1,26 Ind. 

1.27 

1.28 to I 
1.31 bd. 

1.32 

1.33 

1.35 

1.36 

1.37 to I 
1.42 Incl. f 

1.43 

L44 to 1 

1.47 Incl. I 

1.48 

1.49 

1.50 to 1 

1.60 Incl. I 

1.61 

R7 

78466 

76562 

77859 

79542 

73458 

77921 

78584 

73460 

77206 

76763 

77919 

78583 

73874 

77915 

78401 

502268 

502112 

502410 

502510 

502210 

522315 

Part of Antenna matching transformer 

Coil-RI. choke 

Coil-R.F. amplifier coupling coil 

Coil-R.F. grid switch return connector coil 

Coil-I.F, input coil complete with adjusta-

ble core 

Part of S3 6 S5 

Coil-Channel #6 R.F. grid coil. Part of S3 

6 S5 

Part of S3 6 S5 

Coil-- Channel # 13 R.F. plate coil. Part of S3 

6 SS 

Part of S3 6 S5 

Coil-RI. plate I.F. coil. Part of S3 

Part of S3 6 S5 

Coil-Channel #6 R.I. plate coil. Part of S3 

6 S5 

Coil-Filament choke coil 

Coil-Heater choke coil 

Coil-Channel # 13 mixer coil 

Part of SI 6 S2 

Coil-Mixer I.F. coil. Part of SI & S2 

Part of SI 6 S2 

Coil-Channel #6 mixer coil. Part of SI 6 S2 

Coil-Channel ±13 oscillator coil. Part of SI 
6 S2 

Part of SI 6 S2 

Coil-Channel #6 antenna coil 

Resistor-Fixed. composition. 6800 ohms. 

+20%. V2 

Resistor-Fixed, composition. 120 ohms, 

+10%. V2 w. 

Resistor-Fixed, composition, 100.000 ohms, 

+20%, V2 w. Part of S2 

Resistor-Fixed, composition. 1 meg., + 10%. 

1/2 w. 

Resistor-Fixed, composition, 1000 ohms, 

+20%. V2 w. Part of S3 

Resistor-Fixed. composition. 15,000 ohms, 

+10%, 2 w. 
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Figure 26-Circuit 
Schematic Diagram 
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01201 0202 1 
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SYMBOL 
NO. 

RS 

119 

RIO. Rh 

R12 

1113 

1114 

1119 

R20 

1121 

Ti 

T2 

C301 to 

C303 Ind 

STOCK I 
NO. 

502233 

522312 

502182 

502033 

78396 

78399 

79553 

DESCRIPTION 

Part of T2 

Resistor-Fixed. composition, 3300 ohms, 

+10%. V2 w. Part of S2 

Same as R3. Part of S2 

Same as R3 

Resistor-Fixed, composition, 12,000 ohms, 

+10%, 2 w. 

Resistor-Fixed, composition. 820 ohms, 

+10%. V2 w. 

Resistor-Fixed, composition, 33 ohms, 

+10%, 1/2 w. Part of S2 

Same as R6 

Some as R2 

Transformer-Antenna matching transformer 

complete 

Transformer-Convertor transformer (R8) 

(UHF SECTION) 

Capacitor-Variable tuning capacitor 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

C304. C305 

C306 

C307 

C308 

C309 to 1 
C311 Incl f 

C312, C313 

CR301 

1.301, L302 

1.303 

L304 

L305 to 1 
1.307 Incl. I 

1.308, 1.309 

1.310 

L311 

79554 

79555 

79556 

79558 

79559 

79560 

77489 

79557 

79564 

79565 

79567 

79566 

Stator- Oscillator stator assembly 

Capacitor-- Oscillator trimmer capacitor 

Capacitor-Adjustable, ceramic. 0.8.3.5 mmf. 
Capacitor--Trimmer, 10.50 mmf. 

Capacitor-Feed thru, 1000 mmf. 

Capacitor-Fixed, ceramic, 1 mmf., +0.1 

mmf., 500 v. D.C., non- insulated 

Rectifier-UHF diode crystal germanium rec-

tifier 

Coil-- R.F. tank plate 

Tank Assembly-complete with capacitor 

Board-Antenna terminal board assembly 

Choke -RI. choke 

Coil- Mixer coupling coil for oscillator 

output section 

Coil- IF. output coil 0.15 microhenries 

Coil-- Oscillator loop coil 

EL • 139 040 - o 
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GR41 
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•260V. 
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V A  113V 

au. se_ j 
L113 

•274v 
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C1324 C134 

; 5010F 110.7.411. 

204 
loom 

3103 
1417111 3 
LOCK 

II5V 4044 
SUPPLY 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

11301 

11302 

R303 

CI to 

C4 bd. 

C6 

C7 

C8 

C9 CIO 

C11 

C12 

C13 

502222 

512268 

502268 

77084 

75199 

73960 

77293 

54207 

76532 

Resistor-Fixed, composition. 2200 ohms, 

+10%. 1/2  w. 

Resistor-Fixed. composition, 6800 ohms, 

+10%, 1 w. 

Resistor-Fixed, composition, 6800 ohms, 

+10%, 1/2  

NRX32-TUNER UNIT ASSEMBLY 

Part of antenna matching transformer 

Capacitor Fixed, ceramic, feed-thru, 1000 

mml., 1 100%, - 0%, 500 v. D.C. 

Caoacitoi Fixed, ceramic. 270 mmf., + 20%. 

SOO v. D.C. Part of S4 

Capacitor- Fixed. ceramic, . 01 ml.. .4 100%. 

--0%, 500 v. D.C. 

Capacitor Fixed. ceramic, 470 mmf., + 100%. 

-0%, 500 v. D.C. 

Same as C6 

Capacitor Fixed. ceramic, 18 mmf., + 10%. 

500 v. D.C. 

Capacitor- Adjustable trimmer. steatite. 1-4 

mmf. 
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SYMBOL 
NO. DESCRIPTION 

C14 

C15 

C16 

C17 

CI8 

CI9 

C20 

C2I 

C22 

C23 

C24 

C25 

77252 

78603 

79551 

75641 

78047 

79735 

79710 

79192 

Capacitor - Fixed. ceramic, 1000 mmf.. 
+100%, - • 0%. 500 V. D.C. 

Same as C7. Part of S3 

Same as C7. Part of S2 

Capacitor-Fixed. ceramic. 82 mmf., + 10%, 
500 V. D.C. 

Capacitor-Trimmer, 55-80 mmt. 

Capacitor - Fixed. ceramic. 390 mmt., 
500 v. D.C. Part of S2 

Same as C6 

Same as CI3 

Capacitor- Fixed, headed- lead type, 2 mm!. 
+10%, 500 V. D.C. Part of S2 

Capacitor-- Fixed. ceramic, 100 mmf., + 100%. 
-0%, 500 v. D.C. 

Capacitor- Fixed, ceramic disc. 12 mmf., 
+5%. 500 v. D.C. Temp. coetf. -750° C 

Capacitor -- Fine tuning capacitor plunger 
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Schematic Diagram 
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11011 SwEEP 
OUTPUT 

4274V 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

C26 

LI to 1 
L5 Incl, 

L6 

L7 

L8 

L9 

L10 

LI1 

L12 

LI3 

LI4 

LIS 

77865 

77859 

79728 

79716 

79714 

73461 

79727 

71469 

79713 

71472 

79712 

79720 

77921 

Capacitor-- Fixed. ceramic. 10 rnmf., + 1 
mmf., 500 v. D.C. 

Part of antenna matching transformer 

Connector- HF. grid switch return connector. 

Part of S4 

Coil-Channel e3 R.F. grid coil. Part of S4 

Coil -Channel #4 R.F. grid coil. Part of S4 

Coil-- Channel es R.F. grid coil. Part of S4 

Coil-Channel #6 R.F. grid coil. Part of S4 

Coil- Channel #8 R.F. grid coil. Part of 54 

Coil- Channel #9 front or rear oscillator 
coil. Part of b4 

Coil--Channel # 10 R.F. grid coil. Part of S4 

Coil- Channel # 11 rear oscillator coil. Part 
of S4 

Coil--Channel # 12 R.F. grid coil. Part of S4 

Coil- • Filament choke 

Cali Channel # 13 R.F. plate coil. Part ot S3 

71193 
I MEG 

C171 
10-160 
/KR. DRIVE 
CO 1411 

12191 
3% 15 

C172 C174 
.0012 0.27 

F101 
0.3 AMP 

• 148 V 

C173 
0.1 

+3v. 6196 
18K 

I' 
8 C 

7 

VII4 

I53-GT 
11-V RECT 

6175 
820K 

Svc, - 

• 15.300 V. 

• 'it LIII 

s CONTR T 
64X4 -.041 6T 
CIAMPOR   

47!76 012 7 V 
z-70 1.3 MIR 

won. Cal 
P102-04 
Om VIEW 

o 

ES- 139 041-0 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

L20 to 
L25 Intl 

L26 

L27 

L28 

1.29 

L30 

1.31 

L32 to 
L38 Inc' 

L39 

L40 

1.41 

1.42 

L43 to 
L54 bd. ( 

It 

R I 

79731 

79727 

79717 

79732 

73460 

73461 

79715 

79730 

79729 

50221C. 

Part of S3 

Coil-Channel e2 R.F. plate coil. Part of S3 
Coil -Channel #3 R.F. plate coil. Part of S3 

Coil-Channel #4 R.F. plate coil. Part of S3 

Coil-Channel #5 R.F. plate coil. Part of S3 

Coil-Channel #6 R.F. plate coil. Part of S3 

Coil-Channel #. 6 mixer coil. Part of S2 

Part of 52 

Coil-Channel #. 3 nozer coil. Part of S2 

Coil - Channel #2 and 4 mixer coil Part of 
S2 

Coil-.Channel #5 mixer coil. Part of 52 

Part of S2 

Part of SI 

Resistor Fixed. composition. 1000 ohms. 
+20%. 12 e• 

SYMBOL 
NO. 

STOCK 
NO. 

12117 
720K 

• 274V. 

0178 
TOOK 

BRIGHTNESS 
CONTROL 

1 r51,71 

C157 
.022 

CHANNEL 
IND. LAMP 

4r 
  y 

c 158 
0.1 

SPEAKER 

vile 17H 4 
KINESCOPE 

9117 

5U4-6 
RECT. TIII 

/- - 

RED r I 
I • 

I RED. 

GIN 

6411.YIL 

.280V 
ST. •• 
3A • 

S e 2 

UC RED 

EILK 

7 VI:sr/ R100 K 

.4. 646- _ 
NIEl 

LII3 LOCK 

s• V y 

IISR 604 
C1324 C130 SUPPLY 
80 141r 110014F. 

DESCRIPTION 

R2 

R3 

R4 

R5 

R6, R7 

RB 

R9 

RIO 

1211 

RI2 

502322 

502047 

512347 

502210 

502410 

502227 

502256 

502410 

502112 

Resistor-Fixed, composition, 22,000 ohms, 
+20%, 1/2  e• 

Resistor - Fixed, composition. 47 ohms. 
+10%, Vz W. 

Resistor-Fixed. composition, 47.000 ohms, 
+10%, 1 w. 

Resistor-Fixed, composition, 1000 ohms, 
+20%, 1/2 w. Part of S3 

Resistor-Fixed, composition, 100.000 ohms. 
+20%. V2 W. Part of S2 

Part of T2 
Resistor-Fixed, composition, 2700 ohms, 
+10%. V2 w. Part of S2 

Resistor-Fixed. composition. 5600 ohms, 
*10%. V2 W• 

Resistor-Fixed, composition, 100,000 ohms, 
+20%. 1/2  w• 

Resistor - Fixed, composition, 120 ohms, 
+10%. V2 W. 
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CHASSIS KCS87, KCS87A 

--- - - -   

SYMBOL 
NO. 

- - 

STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION SYMBOL 

NO. 
STOCK 
NO. DESCRIPTION 

SYMBOL 
NO. 

STOCK 
NO. DESCRIPTION 

R13 502356 Resistor-Fixed, composition, 56,000 ohms, 
+10%. 1/2  w• 

R110 502433 Resistor-Fixed, composition. 330,000 ohms., 
+20%, V2 W. CI52 73797 Capacitor-Fixed. paper, 0.015 mt., + 10%. 

T 1 79733 Transformer- Antenna matching transformer, 400 v. RIII 502482 Resistor-Fixed, composition. 820,000 ohms. 
R169 502439 Resistor-Fixed. composition, 390,000 ohms. 

+10%. V2 W. 
complete with capacitors and coils. (Cl. C153 73798 Capacitor-Fixed, paper. 0.022 mt., +20%, +5%. V2 w. 
C2, Ca. C4, Li, L2. L3, L4, 15) 600 v. 11170 502333 Resistor-Fixed, composition. 33,000 ohms. 

T2 79734 Transformer-Converter transformer 

CHASSIS ASSEMBLIES 

C154 79016 Capacitor- Fixed, paper. 0.068 mt.. + 10%, 
200 v . 

R112 502510 Resistor-Fixed. composition. 1 meg.. ± 5%, V2 Nv-
11171 502282 

+5%. 1/2  w. 

Resistor-Fixed. composition. 8200 ohms, 

KCS87. KCS87A C155 73798 Capacitor- Fixed. paper, 0.022 mt. , + 10% . 
600 v. 

R113 522147 Resistor - Fixed, composition, 470 ohms, 
+20%, 2 w. 

+10%. Vz w. 

C101 76507 Capacitor-Fixed, ceramic, 3.0 mml., -±1 
mml., 500 v. 

C156 78980 Capacitor--Fixed. paper. 0.001 mt., +20%, 
1600 v. 

11114 502210 Resistor-Fixed, composition, 1000 oh ms, 
+20%. V2 w. 

R172 502322 Resistor-Fixed, composition, 22.000 ohms, 
+5%. 1/2  w. 

C102 79323 Capacitor-Fixed, ceramic. 39 mml.. ± 1001, C157 Same us C153 

Resistor composition, 680,000 ohms, 

R173 Same as RI66 

500 v. Part of PC101 CI58 Same us C141 R115 30562 -Fixed. +10%, V2 w. R174 78807 Control-Vertical linearity control 
C103 79234 Capacitor-Fixed, ceramic. 56 mml., + 10%. 

500 v. Part of PC101 
C159 77364 Capacitor-Fixed, ceramic. 0.1 mt.. + 1.0 

mml. 500 v. R1I6 36714 Resistor-Fixed. composition, 15.000 ohms, RI75 Same as R111 

C104 73960 Capacitor-Fixed, ceramic, .01 ml d., + 100%. C160 Same as CI40 
+10%, V2 ve. 

R176 30562 Resistor-Fixed. composition, 680,000 ohms. 
-0%, 500 v. Part of PC101 

C162 76475 Capacitor-Fixed, mica, 68 mmf., +5%, R117 Same as RI14 +5%. V2 W. 
C105 Part of 1102 1000 V. RI18 502456 Resistor-Fixed, composition, 560.000 ohms. RI77 502422 Resistor- Fixed. composition. 220.000 ohms, 
C106 39652 Capacitor-Fixed. mica, 1000 mmfd., +5%. C163 Same as CI41 +10%, V2 w. +10%. V2 w. 

500 v. Part at PC101 
CI64 73562 Capacitor-Fixed. paper, 0.022 mt., +20%, R119 502068 Resistor-Fixed, composition, 68 ohms, *5%. R178 79139 Control-Brightness control 

C107 79315 Capacitor-Fixed, paper, .0033 mt.. + 10%,  400 v. 1/2  w. Part of PC102 

C108 79148 

400 v. Part of PC101 

Capacitor- Fixed, paper, 0.47 mt.. ±-10% , 
C166 

C167 76476 

Same as C120 

Capacitor- Fixed, mica, 330 +5%, 
11120 Same as R114 R179 502415 Resistor- Fixed. composition. 150.000 ohms, 

 +20%. V2 w. 
200 v. Part of PC101 mml., 

1000 v. R121 504168 Resistor - Fixed, composition, 680 ohms. R180 502418 Resistor-Fixed. composition. 180,000 ohms, 
C109 79017 Capacitor-Fixed, paper, 0.0047 mf., +20%. 

400 v. C168 73594 Capacitor-Fixed, paper, 0.01 mt., +5%, 
+20%, 1/2 w. Part of PC102 +10%. 1/2  w. 

C110 79316 Capacitor--Fixed, paper, 0.0 1 ml., + 10%. 
600 y RI22 502415 Resistor-Fixed. composition, 150.000 ohms, 

+5%, V2 Part PC102 
R181 502433 Resistor-Fixed. composition, 330.000 ohms, 

200 v. C169 59667 Capacitor-Fixed, mica. 470 nun, + 10%. w. of +10%. 1/2  w• 

C111 79014 Capacitor-Fixed, paper. 0.01 ml. , +20%. 
C170 

1000 V. 

Same as CI 35 
11123 Same as RI22  11182 502482 Resistor-Fixed, composition. 820.000 ohms. 

C112 75643 

200 v. 

Capacitor--Fixed. paper, 0.001 mt.. + 10%. 
600 v. 

C171 71807 Capacitor-Variable mica trimmer. 10-160 
mml. hoc, drive 

RI24 33568 Resistor-Fixed, composition, 18 ohms. +5%, 
V2 w. Part of PC102 R183 502415 

+10%, V2 w. 

Resistor-Fixed, composition. 150.000 ohms, 

C113 73599 Capacitor-Fixed. paper, 0.0027 mf., + 10%, C172 76995 Capacitor-Fixed, paper. 0.0012 mt., +5%, 11126 Same as RI21. Part of PC102 +5%. V2 W. 

600 V. 600 v. R127 502118 Resistor - Fixed, composition, 180 ohms. 11184 502382 Resistor- Fixed. composition. 82.000 ohms. 
C114 79314 Capacitor-Electrolytic. 100 mt., + 100%, 

-10%, 250 v. 
C173 Same as CI35 

+5%. V2 w. Part at PC102 

R185 502239 

+5%, V2 W. 

Resistor-Fixed, composition, 3900 ohms. 
C115 78979 Capacitor-Fixed, paper, 0.0082 mt.. + 10%, 

1000 v . 
C174 73786 Capacitor-Fixed paper, 0.27 mf., + 10%. 

200 v.  

R128 504147 Resistor - Fixed. composition. 470 ohms. 
+20%. V2 w. Part of PC102 + 10%. V2 w. 

C116 78220 Capacitor-Fixed, mica, 5-70 mmf. C175 73597 Capacitor-Fixed, paper. 0.047 mt., + 10%, 
11129 502239 Resistor-Fixed, composition, 3900 ohms. 111186 512410 Resistor-Fixed, composition, 100,000 ohms, 

+5%. 1 w. 

C118 39044 Capacitor-Fixed. ceramic, 15 mml., +5%, 
500 v. CI76 79022 

1000 v. 

Capacitor-Fixed, mica, 270 mml.. +20% . 
R130 502222 

+5%. V2 w. 

Resistor-Fixed, composition, 2200 ohms, 
 +10%, V2 W. 

R187 11769 Resistor- Fixed. composition, 1.8 meqohm , 
+10%. 1/2  w. 

C119 77293 Capacitor--Fixed, ceramic, 470 mml.. + 100%. 
-0%, 500 v. 

1000 v. 
R13I 3219 Resistor-Fixed. composition, 18.000 ohms, 11189 502347 Resistor-Fixed, composition. 47.000 ohms. 

CI20 73787 Capacitor-Fixed, paper, 0.47 mi.. +20%. C177 79830 Capacitor-Fixed, ceramic, 56 mml., + 10%, 
6000 v. D.C. 

+10%. 1/2 w• +10%. V2 W. 

200 v. R132 502247 Resistor-Fixed, composition, 4700 ohms, R190 31071 Resistor- Fixed, composition, 6.8 meqohm , 
CI21 77293 Capacitor-Fixed. ceramic, 470 mml., +20%. 

v. Part of PC102 
C179 79318 Capacitor- Fixed. paper, 0.39 mt. , + 10%. 

200 v. 
+10%. V2 w. +10%, V2 w.500 

CI22 77793 Capacitor- - Fixed. ceramic. 470 mml., 4 100%, CI80 Part of Yoke 
R133 Part of L105 R191 71084 Resistor-Fixed, composition. 39.000 ohms. 

+10%. I w. 
-- 0%, 500 v. Part of PC102 R135 502333 Resistor-Fixed, composition, 33.000 ohms, 

C123 77252 Capacitor - Fixed. ceramic, .001 mfd.. . 100%, 
-0%, 500 v. Part of PC102 

C181 to I 
CI83 f 

Same as CI23. Part of PC102 

11136 502239 

+10%, 1/2  Nv. 

Resistor-Fixed, composition. 3900 ohms, 

R192 

R193 502510 

Same as RE82 

Resistor- Fixed. composition. 1 meg. , + 10% , 
CI24 Same as C121 C185 Same as C122. Part of PC102 +10%. V2 w. 1/2 w. Same as R147 

C125A, B 79319 Capacitor - Fixed. electrolytic, 2 sections: - 
.001 mf., 500 v. Part of PC102 C186 77252 Capacitor-Fixed, ceramic, 0.001 ml., 4 100%, 

----0%, 500 V. 
R137 502447 Resistor-Fixed. composition, 470,000 ohms, 

+20%, V2 w. 
R194 502047 Resistor - Fixed, composition, 47 ohms. 

+20%. V2 w• 
CI26 78623 Capacitor Fixed. ceramic, .001 mt., +20%, 

500 v. Part of PC102 CRIO1 76675 Rectifier-2nd detector rectifier R138 512356 Resistor-Fixed. composition, 56,000 ohms, 11195 79701 Resistor-Fixed, wire wound, 100 ohms. 

CI27 79164 Capacitor-Fixed. ceramic, 9 mmtd., + 0.5 
mml,, 500 v. Part of PC102 

F101 78214 Fuse--.3 amp. 
R140 502218 

+10%. 1 w. 
Resistor-Fixed, composition, 1800 ohms, R196 522318 

+10% 2 w. 

Resistor-Fixed composition, 18,000 ohms, 

CI28 33098 Capacitor- Fixed, ceramic, 10 mml., + 1.0 1102 68590 Plug- Deflection yoke plug female +10%. V2 w. +10%, 2 w. 

mml.. 500 V. L102 78204 Coil-Ist I.F. grid trap R141 512268 Resistor-Fixed, composition, 6800 ohms, 11197 Same as 11153 
C129 73784 Capacitor--Fixed. paper, 0.1 ml., + 10%, 

200 v. L103 76011 Coil-Peaking. 36 microhenries 
1--.,S%, 1 w. 

11198 Same as R150 

C130 71614 Capacitor-Fixed. ceramic. 120 mml, + 5%. L104 71526 Coil-Peaking, 250 microhenries R142 Part of L108 
R201 to 1 

500 v . 11143 Same 11137 R203 I. 
Part of Yoke 

CI31 79149 Capacitor-Fixed, paper, 0.1 mt.. +20%. L105 77674 Coil-Peaking. 250 microhenries (with 11133) 
as 

600 v. L106 75253 Coil-Peaking, 120 microhenries 
R147 502510 Resistor- Fixed. composition, 1 megohm, 11204 502410 Resistor-Fixed, composition. 100.000 ohms, 

CI32A. B 

CI33 

79147 Capacitor-Electrolytic, 80 80 mt., 400 200 v. 

Same as C122. Part of PC102 
L107 75252 Coil-Peaking. 500 microhenries 11149 79697 

±,10 .1>ir., 1/2  w. 

Control-Add control-" Local-Distant" (For 11205. 11206 502210 

+20%. 1/2  w• 

Resistor-Fixed. composition, 1000 ohms, 

C134 79700 Capacitor-Electrolytic, 100 mt.. 400 v. L108 71528 Coil-Peaking, 180 microhenries 17S450U only) +20%, V2 Nv. 

CI35 73557 Capacitor Fixed, paper. 0.1 mt., + 20%. L109 79157 Coil-4.5 MC trap R150 502356 Resistor-Fixed, composition, 56,000 ohms. 1101 79140 Coil-Sound take-otl coil. 4.5 MC. Part of 

600 v. +10%. V2 w. PC101 

CI36 78905 Capacitor- Fixed, paper. 0.22 mt.. + 20%. 
LIII 79144 Coil-Width coil 

R151. /1152 502515 Resistor-Fixed, composition, 1.5 meqohm, 1102 79141 Transformer-Ratio detector transformer corn. 
200 v. L112 76640 Choke-R.F, insulated choke 1.5 microhenries ..L.S%. 1/2  W. plete with adjustable cores. Part of PC101 

C137 73960 Capacitor- Fixed, ceramic, 0.01 mt. + 100%. 
500 v. 

L113 77676 Choke-Filter choke 11153 502427 Resistor- Fixed, composition, 270,000 ohms, 
±1(.1%, 1/2 w. 

1103 79159 Transformer-Audio output transformer 

CI38 73787 Capacitor- Fixed. paper, 0.47 mi.. ±20%, L14 to 1 Part of Yoke 
1104 78203 Transformer- 1st I.F. grid transformer 

200 v. D.C. Same as C120 L117 f 11154 502347 Resistor- Fixed, composition, 47,000 ohms. 1105 to 1 Transtormer-Ist, 2nd and 3rd IF picture 
C139 39620 Capacitor-Fixed. mica. 47 mml,, . 5%, 500 

v. D.C. 
Lite.L119 73477 Coil-Filament choke coil. Part of PC102 

RI55 

+10%, V2 w. 

Same as 11151 
1107 1 

76433 transformer. Part of PC102 

C140 39640 Capacitor- Fixed, mica. 330 mml.. + 10%, L120 79534 Coil-Horizontal frequency coil 1108 79143 Transformer-Vertical output transformer 

500 v. 
L121 79161 Coil-Horizontal sine wave coil 

11156 Same as R118 
1110 79736 Transformer-High voltage transformer 

C141 73551 Capacitor-Fixed. paper. 0.1 mt., +20%, 11157 Same RI35 
400 V. PC101 79142 Printed Circuit-IF. sound assembly as Till 79162 Transformer-Power transformer 

CI42 73552 Capacitor-Fixed. paper. 0.033 mt.. +20%. 
400 v. 

PC102 79479 Printed Circuit-1.F, picture assembly R160 512310 Resistor-Fixed. composition. 10.000 ohms, 
+10%, I w. 

YOKE AND MAGNET ASSEMBLY 

C143 76474 Capacitor--Fixed, mica, 82 mml,, +5%. 
1000 v, 

R101 503347 Resistor- Fixed, composition. 47,000 ohms, 
,10% . 1/2 w . Part of PC101 11161 502239 Resistor- - Fixed. composition, 3900 ohms, 

-,5°,.. 1, w. 
79460 Cushion-Deflection yoke hood cushion 

CI44 58271 Capacitor- Fixed. mica. 220 mml., +10%, 11102 503112 Resistor - Fixed, composition, 120 ohms, 
2 

78309 Cushion-Deflection yoke plate cushion 

W30 v. +10%. V2 w. Part of PC101 11162 502322 Resistor- Fixed, composition, 22,000 ohms, 79695 Hood-Deflection yoke hood assembly 
CI45 79315 Capacitor-Fixed, paper. 0.0033 mt.. + 10%. R103 504210 Resistor-Fixed. composition, 1000 ohms, 

(-10%, 1 2 W. 

C146 

C147 

79019 

400 v. 

Capacitor-Fixed, paper. 0.0082 mt., + 10%, 
400 v. 

Same as CI41 

R104 503339 

+20%, 1/2  w. Part of PC101 

Resistor-Fixed. composition, 3 9.000 ohms, 
+10% 

R163 

RI64 78210 

Same as R131 

Control----Vertical hold control 

76375 

76141 

Magnet-Centering magnet 

Magnet-Ion trap magnet 

C148 78221 Capacitor-Fixed. paper. 0.0039 mt., +5%, 11105, R106 502310 Resistor-Fixed, composition, 10.000 ohms, R165 78806 Control-Height control 79687 Rod-Deflection yoke rod 

600 v. +5%, 1/2  w. Part of PC101 
11166 502447 Resistor-• Fixed, composition. 470,000 ohms, 78445 Spring-Deflection yoke spring 

C149 73594 Capacitor-Fixed, paper. 0.01 mf.. + 10%. 11107 502368 Resistor-Fixed. composition. 68,000 ohms, +10%, 1,.2 W. 

600 V. -4-10./e. V2 w• 79510 Yoke-Deflection yoke 

C150 73595 Capacitor- Fixed, paper. 0.0022 mt., + 10%. control 
R167 502322 Resistor--Fixed, composition, 22,000 ohms, 

+10%. 1/2  w. 
SPEAKER ASSEMBLY 

600 v. 
R10811, B 79699 Control-"On-Ott" volume 972308-2 

CI51 79317 Capacitor- Fixed, paper, 0.056 ml, + 10%. 11109 502610 Resistor-Fixed, composition. 10 meg. , ± 20% , R168 3219 
Resistor.-Fixed. composition, 18,000 ohms, 
+5%. 1/2  w. 

600 v. 1/2  w. 79696 Speaker-4- P.M. speaker (3.2 ohms) 

©John F. Rider 
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AVERAGE PICTURE 

An average picture is portrayed as a guide or reference to enable 
a better analysis of the conditions when attempting to observe 
the various distortions and deviations. 

TUNER SERVICE HINTS 

When attempting tuner servicing, it may prove helpful 
to bear in mind that when trouble occurs in the oscillator 
the picture will generally disappear and when there is 
a defect in the RF or mixer stage a decrease in signal 
will usually result. 

If a condition arises where trouble occurs on either the 
high or low VHF band only, then it can be assumed that 
the trouble is definitely in the VHF tuner or VHF antenna 
installation. One other possibility may be due to defec-
tive switch contacts. Defective switch contacts can easily 
be replaced by removing the two question mark shaped 
springs, lifting up the switch plate assembly and re-
moving the black switch contact holder and replacing 
the switch contact. 

MISTUNING: 

Condition is generally caused by a lack of care when tuning in 
a station. A similar condition may be due to a faulty antenna 
installation or result from a defective oscillator or RF Amplifier 
tube. 

CHECK: 

V-2 
V-3 

REPLACEMENT PARTS 

Ref. No. Part No. Description 

C201A-B 8E-17142 5-20 mmf, dual trimmer 
C203 8G-20880 6 mmf, ceramic feed thru 
C207-214-217- 201-22333 Trimmer condenser 
224-228 
C212 201-15142 Trimmer condenser 
C218-225- 8G-20878 1000 mmf, ceramic feed thru 
226-231 
C230 8G-20879 6 mmf, ceramic feed thru 
T200 13E-22082 H.B. antenna transformer 
T201 13E-21673 L.B. antenna transformer 
1200 13M-20781 Cascode coil 
L201 13M-20780 Cascode coil 
L202 13E-12046 L.B. RF primary coil 
L203 13E-17140 H.B. RF primary coil 
L204 13E-12046 L.B. RF secondary coil 
L205 13E-17140 H.B. RF secondary coil 
L206 16A-20777 Filament coil 

VHF RF Amplifier ( 613Z7) 
VHF Oscillator—Converter ( 12AT7) 

Ref. No. Part No. Description 

L207 
1208 
L209 

S200-201-
202-203 

16A-17128 
13D-12155 
13E-17140 
201-22081 
2J-16310 

5F-16311 
201-20769 
2M-16276 
43A2-5444 
51A-15713 
51A-17162 
51A-21200 
51A-15715 
51A-17161 
49A-18799 
2M-19150-1 

RF choke coil 
L.B. oscillator coil 
H.B. oscillator coil 
Antenna transformer assembly 
Sliding switch contact 

Switch contact holder 
Capacitor plate assembly 
Core mounting clip 
ron core nuts 
ron core ( white) for 1209 
ron core ( brown) for 1203-205 
ron core ipink) for L208 
ron core blue) for 1202 
ron core orange) for L204 
Link spring 
Flat spring 

60 CYCLE HUM 
Usually caused by a filament to cathode short or leakage in the 
RF, IF or video amplifier tube. 

CHECK: 
V-4-5-6 
V-2 
V-9 

IF Amplifier ( 6CB6) 
VHF RF Amplifier ( 6BZ7) 
Video Amplifier ( 25C6) 

NOTE: A quick method other than substituting tubes, is to 
short each tube's cathode to ground while observing the 
picture. Shorting the cathode of the defective tube will 
produce a radical reduction of hum or a filament failure. 

VHF TUNER SCHEMATIC 

*WEAK PICTURE WITH SNOW 

*NO PICTURE WITH SNOW ( Raster Visible) 

This condition is usually caused by a defective antenna installa-
tion or a defective tube or component in the tuner or possibly 
the first IF Amplifier. 

CHECK: 

Antenna Installation and Connections 

V-2 
V-3 
V-4 

R208 
L207-301 
C229 
C220-230-231-301 

VHF RF Amplifier (6BZ7) 
VHF Oscillator-Converter ( 12AT7) 
IF Amplifier ( 6C136) 

V-2 Decoupling Resistor 
B Supply Choke 
V-3Plate Capacitor 
Decoupling Capacitor 

*Based on the assumption that the receiver was once functioning normally. 
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CHASSIS 21T11 

SOUND BARS: 

The appearance of sound bars may possibly be due to mistuning 
of the receiver, microphonic station equipment or due to micro-
phonic RE, IF, or Video Amplifier tubes. 

CHECK: 

V- 15B Vertical Blocking Oscillator ( 12AU7) 
V-16 Vertical Output ( 6S4) 
V-4-5-6 IF Amplifier ( 6066) 
V-2 VHF RF Amplifier ( 6BZ7) 
V-3 VHF Converter ( 12AT7) 
V-9 Video Amplifier ( 2505) 

NOTE: To determine possible cause of condition, properly 
tune in a station and then turn the volume control to its 
minimum volume setting. If the bars remain visible the 
trouble is usually due to the station or outside interference. 
If however, the bars disappear and by jarring the cabinet 
they reappear, the cause is most likely due to microphonic 
tube. Gently tap each tube specified above while observing 
the picture. 

NuTE PLUG NOT USED WHEN 
UH. TUNER IS INCORPORATED 

UHF I.F 
ct)- 1 JUMPFR PLUG 

„ gar 

C300 
10 

I32v 

v-4 

6GB6 
,lU 1 F 

C302 ov 

L300 100 

001 L 315 

240v 

1302 

73.  

6301 
6200 

IF AMPLIFIER SCHEMATIC 

V-5 

6C136 
.244 F. 

63 
6306 

UHF POWER 
V SOCKET 

1309 

171  
- 1000 

6305 

1000 

REPLACEMENT PARTS 

Ref. No. Pa rt No. 

1300 13B-22939 
L300 201-22924 
L301 16A-21656 
L302-303 16A-17937 
L304 201-22927 
L305 16A-17937 
L306 16A-18776 
L307 16A-17937 
L308 16A-18676 
L309 201-22929 
L310 201-15608 
L311 16A-17937 
L312-313 16A-22923 
L314 16A-19365 
L315 201-20265 

201-21657 
19A-21244 

Description 

Output IF transformer 
Converter coil 
RF choke coil 
Filament choke coil 
IF coil assembly 
Filament choke coil 
RF choke coil 
Filament choke coil 
RF choke coil 
IF coil assembly 
RF choke coil 
Filament choke coil 
Peaking coil 
Peaking coil 
Peaking coil 
UHF IF jumper plug 
UHF power ¡umper plug 

32v 

3 

F ALICNMINT 
DE T INPUT 

132V 

6315 
U-6 33K 

6CB6 
3,4 I F 

R.F POWER 
SOCKET 

I. F DETECTOR 
OUTPUT 

T 300 

C3I7 
1000 

L312 

C3 1c 

V-7 

6AL5 
DETECTOR1 

L314 
ITOUN 

R3I4 
3900 

V-7 
6 AL5 

DETECTO  

V-6 
6CB6 

3rc; IF AMP 

V-4 
6CB6 

1st IF AMP 

L30 

UHF POWER 
SOCKET and 

PLUG 

60V-k 

2nd /F44' 
Ule IF JUMPER 

PLUG 

WEAK PICTURE 

NO PICTURE ( Raster Visible) 

These conditions are generally caused by a defective tube or 
component in the IF or Video Amplifiers. Note the absence of 
snow. 

CHECK: 

R409 Picture Control 

V-5-6 IF Amplifier ( 6CB6) 
V-9 Video Amplifier ( 2505) 

R310-313 Decoupling Resistors 
L304-309-310-T300 IF Coils 
L312-313-314 Detector Peaking Coil 
L400-401-402 V-9 Peaking Coils 
C404 V-9 Coupling Capacitor 
R412-413 V-9 Plate Resistor 

NOTE: Check RF Power and detector output plugs for proper 
seating. 

As a fast method to help localize the defective stage 
causing the trouble, observe the face of the picture tube at 
both minimum and maximum picture control settings. If an 
increase in snow is NOT apparent at the maximum picture 
control setting the trouble is usually in the video amplifier, 
video detector or IF amplifier circuits. If an increase in 
snow is observed the trouble may be in the tuner or possibly 
the first IF amplifier stage. 

OVERLOADING WASHOUT 

A washout condition ( or insevere cases overloading) is generally 
caused by a defect in the IF amplifiers, video amplifier or A.G.C. 
circuits. 

CHECK: 

V-4-5-6 
V-7 
V-9 
V-2 

IF amplifier ( 6BC6) 
Video Detector ( 6AL5) 
Video Amplifier ( 2505) 
VHF RF Amplifier ( 68Z7) 

NOTE: A defective picture tube may cause a similar condition. 
Check as a last resort. 

R400-C400 
C303-309 
C302-305-313 
R314 
R409 

AGO Filter Network 
AGC Decoupling Capacitors 
IF Grid Coupling Capacitors 
Detector Load Resistor 
Picture Control 

NOTE: Check RF Power plug for proper seating. For a rapid 
AGC check disconnect antenna lead-in wire from receiver 
and couple close to antenna terminals to reduce signal 
strength. If picture improves the AGC can be suspected. 
Compare AGC and detector output voltage. Under normal 
operating conditions these two negative voltages should be 
approximately equal. If the AGC voltage is low, the cause 
may be due to a gassy RF or IF tube, leaky IF grid coupling 
capacitor or a defective component in the AGC circuit. 

34 
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REPLACEMENT PARTS 

Ref. No. Part No. 

R409 10B-22311 
R415 108-21456 
C402A 8C-22523 
L400 16A-20021 
L401-402 16A-19486 
1405 201-22697 

15B-17278-9 
16M-19906 
16M-20697 
16M-22602 
16M-22607 

VIDEO AMPLIFIER SCHEMATIC 

Description 

Picture control-2500 ohm 
Brightness control-500K ohm 
10 mfd, 300 volt,—part of lytic 
Peaking coil 130 UH 
Peaking coil-380UH 
Deflection yoke assembly 
CRT socket and cable 
Ion trap magnet 
Centering magnet 
Linearity magnet 
Anti- pin cushion magnet 

SMEAR 

This condition is generally due to a defective tube or component 
in the IF or Video Amplifier circuits. 

CHECK: 

V-9 Video Amplifier ( 25C5) 
V-7 Video Detector (GALS) 
V-4-5-6 IF Amplifiers ( 6CB6) 

R412-413 V-9 Plate Resistors 
L312-313-314 Detector Peaking Coils 
L400-401-402 V-9 Peaking Coils 
C404 V-9 Coupling Capacitor 
R314 Detector Load Resistor 
R411 V-9 Screen Capacitor 
C402A-403 V-9 Screen Resistor 
R409 Picture Control 

©John F. Rider 

POOR VERTICAL LINEARITY 

Condition is generally due to a misadjustment of the vertical 
size, linearity or centering controls. 

CHECK: 
R440 
R442 

Vertical Size Control Adjustment 
Vertical Linearity Control Adjustment 
Centering Control Adjustment 

V-15B Vertical Blocking Oscillator ( 12AU7) 
V-16 Vertical Output (654) 

T403 
R443 
C427 
C426 
C4028 
R441 
NOTE: in the absence of a test pattern it is possible to adjust 

the receiver for reasonable vertical distribution. Turn the 
V. Size and the V. Linearity controls to their minimum adjust-
ment position and then with the centering control properly 
adjust the remaining picture to the vertical center of the 
tube. Adjust the V. Size and V. Linearity controls until the 
picture fills the mask, bearing in mind that the size control 
effects the bottom portion of the picture and the linearity 
control affects the upper portion of the picture. To check 
vertical distribution, roll the picture slowly using the V. 
Hold Control and observe the blanking bar as it drifts. If 
the V. Size, V. Linearity and centering controls are properly 
adjusted the thickness of the bar will not change during its 
movement. 

Vertical Output Transformer 
V-16 Plate resistor 
V-16 Plate capacitor 
Coupling capacitor 
V-16 Cathode by-pass 
V-16 Grid resistor 

EXCESSIVE VERTICAL SIZE 

This condition is generally due to misadjustment of the vertical 
size and linearity controls. 

CHECK: 

R440 Vertical Size Control Adjustment 
R442 Vertical Linearity Control Adjustment 

INSUFFICIENT VERTICAL SIZE 
This condition is usually caused by misadjustment of the vertical 
size and linearity controls or due to a defective tube or com-
ponent in the vertical deflection circuit. 

CHECK: 
R440 Vertical Size Control Adjustment 
R442 Vertical Linearity Control Adjustment 
V-15B Vertical Blocking Oscillator ( 12AU7) 
V-16 Vertical Output ( 6S4) 
1403 Vertical Output Transformer 
T405 Deflection Yoke 
R443 V-16 Plate Resistor 
C427 V-16 Plate Capacitor 
C4028 V-16 Cathode By-pass 
C426 V-16 Coupling Capacitor 

REPLACEMENT PARTS 

Ref. No. Part No. 

R437 108-17318 
R440 108-22307 
R442 10B-22304 
0402B 8C-22523 
C442 17A-22376 
1402 12M-18241 
1403 12C-20761-2 

Description 

Vertical hold control-3 meg 
Vertical size control-750K ohm 
Vertical linearity control-6000 ohm 
60 mfd, 50 volt—part of lytic 
Printed circuit 
Vertical oscillator transformer 
Vertical output transformer 

CHASSIS 21T11 
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V-158 
IZAU7 

V BLOCKING 
OSCILLATOR 

V-IS 
6S4 

V OUTPUT 

14 

VERTICAL DEFLECTION SCHEMATIC 

V. Hold: 
The Vertical Hold control should be adjusted when the 

picture is rolling or flipping up or down. The proper 
setting of the vertical hold control is that point where 
the picture is moving slowly upward and just locks into 
place. At this control setting, noise will have the least 
tendency to interrupt vertical sync. 

V. Size and V. Linearity: 
The vertical size and linearity controls should be ad-

justed while a test pattern is being received. The line-
arity control affects the upper portion of the picture 
while the size control affects the overall size especially 
the lower portion of the picture. Adjust both controls 
simultaneously until the test pattern is symmetrical and 
fills the entire screen vertically. Readjust the vertical 
hold control if necessary. 

NO VERTICAL SWEEP 

This condition is generally caused by a defective tube or 
ponent in the vertical deflection circuit. 

CHECK: 
V-15B 
V-16 

T402 
T403 
T405 
C426-423-424 
R440 

Vertical Blocking Oscillator ( 12AU7) 
Vertical Output ( 6S4) 

Vertical Blocking Oscillator Transformer 
Vertical Output Transformer 
Deflection Yoke 
Coupling Capacitor 
Vertical Size Control 

NOTE: Check Vertical Yoke socket for proper seating. One 
method of isolating the defective stage is to apply a 60 
cycle 6.3 filament voltage through a .5 MFD capacitor to 
various points in the vertical deflection circuit. If an increase 
of vertical deflection is not observed as the 60 cycle voltage 
is applied the defect is located between the point tested 
and the deflection yoke. 

SYNC CLIPPER AND AMPLIFIER SCHEMATIC 

Sync Stabilizer: 

The control varies the operational characteristics of 
the sync clipper stage to obtain the optimum operation 
point for the least effect of noise interrupting synchron-
ization. The control should be adjusted for a steady 
picture. 

REPLACEMENT PARTS 

Ref. No. Part No. Description 

R401 
C442 

POOR VERTICAL SYNC 

Poor vertical sync is generally caused by improper adjustment of 
the vertical hold control or a defect in the oscillator, sync am-
plifier or sync clipper circuits. 

CHECK: 

R437 Vertical Hold Control Adjustment 
R401 Sync Stabilizer Control Adjustment 

V-15 

V-8 

C422 
R435-436-437-438 
C423 
T402 

Vertical Blocking Oscillator and Sync Am-
plifier ( 12AU7) 

Sync Clipper (66E6) 

Intergrating network 
Vertical Hold Control Resistors 
Coupling Capacitor 
Oscillator Transformer 

NOTE: A poor vertical sync condition may possibly be due to 
a defect in the RF, IF or video amplifier stages. This may 
be quickly checked by observing the blanking bar as illus-
trated in condition 16. If the detail in the blanking bar is 
not blacker than the blackest portion of the picture an over-
loading condition exists. Refer to overloading, condition 
number 33. 

10B-17318 Sync Stabilizer control-3 meg 
17A-22376 Printed circuit 

16 

17 

©John F. Rider 

i7
 '

 l
e 
i
 3
D
V
d
 A
l
 

N
O
3
H
1
A
V
à
 



V-17 
6AL5 

AFC DISCR 

H HOLD 
COIL 

V-le 
12AU7 
H MOLT 

H. Hold: 

Set the H. Hold control on the front of the set to the 
center of its range. Adjust the H. Hold coil on +op of 
the chassis until a steady picture is obtained. Set the H. 
Hold coil to the center of its range ( center position be-
fore going out of sync in either direction). To check the 
adjustment, tune from one station to another. If the 
controls are properly adjusted the picture will remain 
in sync at all times. 

REPLACEMENT PARTS 

Ref. No. Part No. Description 

R457 
L405 

108-17275 
201-22302 
51A-21740 

Horizontal hold control-100k ohm 
Horizontal hold coil 
Iron core for L405 

FROM PLATE 
j _"<(PIN I) OF SYNC / 
1 I AM PLIF 1 ER(V-1513) 
I 1 
I I 
I I 

r— • IC4,31 
— «...22 V-17 
-.7 

6AL5 C443 R458 
[c DISCRI  220 680K 
  • I I--.AW-- 
2V , V-I 8 

C432 R449 R459 
680 = 150K I2AU7 10 K 

IW 

8Ork 
L405 

(H. HOLD) 
==  

6440 

BOOST 
VOLTAGE 
SOURCE 

-.HI • +240V 
.0039MF 

H MULT 
R4501 6434 I 

2.2J 82 I 190 
OV 

-2V R45I 
2.2M ≥R453 

470K 

R452 
150K 

R45 
68K 

ev 

r1I8n 
MF 

5n 17 
r-11 •• I--v\AAt  
= C435 C436 R455 
- 680 220 680K 

3 

C439 
390 

8V 

R456 A 2200 F" 

+240V 
TO CATHODE 

(PIN 2) OF V. OUTPUT 
(V-16) 

H V POWER 
SOCKET 
7 

X Y 

- 3Vto 5 
-5V 
R460 
150 

4 R457  R33406KI 
100K 
H HOLD 

6 7 
O. 

0 
1 

AFC AND HORIZONTAL MULTIVIBRATOR SCHEMATIC 

SERVICE HINTS 

Whenever the sync, AFC, Horizontal Multivibrator or H. 
Pulse Amplifier stage is suspected as the cause of the 
trouble, it will prove helpful to short the input grid of the 
Horizontal Multivibrator ( pin 2, V18) to ground, readjust 
the horizontal hold control and then observe the picture. If 
the condition disappears you can assume that the source of 
the trouble is before the input grid of the oscillator. If, 
however, the condition remains, the trouble is probably after 
the grid of the multivibrator. 

POOR HORIZONTAL SYNC 

Poor horizontal sync is usually caused by misadjustment of the 
horizontal hold control, hold coil or the sync stabilizer control 
or due to a defective tube or component in the horizontal multi-
vibrator, AFC, sync amplifier or sync clipper circuits. 

CHECK: 

R457-L405 
R401 

V-18 
V-17 
V-15A 
V-8 

L405 
C440 
C437-438 
C431-439 
R458-455 
C443-436 
R456-459-460-500 
R433-434 

Horizontal Hold Control Adjustment 
Sync Stabilizer Conitol Adjuerient 

Horizontal Multivibrator ( 12AU7) 
Horizontal AFC Discriminator ( 6AL5) 
Syrc Amplifier ( 12AU7) 
Sync Clipper ( 613E6) 

Horizontal Hold Coil 
Horizontal Hold Coil Capacitor 
V-18 Gr;d Capactitors 
V-18 Coupling Capacitors 
V-17 Faadback Resistors 
V-17 Feedback Capacitors 
V-18 Plate and Grid Resistors 
Voltage Divider Resistors 

HORIZONTAL DISPLACEMENT 

Condition can be caused by improper adjustment of the sync 
stabilizer or horizontal hold control or a defective tube or com-
ponent in the sync clipper or amplifier, AFC, horizontal multi-
vibrator or pulse amplifier circuits. 

CHECK: 

R457-L405 
R401 

V-17 
V-18 
V-19 
V-15A 
V-8 

C503-R503 
R500 
C437-438 
R458-455 
C443-436 

NOTE: Check 

Horizontal Hold Control Adjustment 
Sync Stabilizer Control Adjustment 

AFC Discriminator ( 6AL5) 
Horizontal Multivibrator ( 12AU7) 
Horizontal Pulse Amplifier ( 25BQ6) 
Sync Amplifier ( 12AU7) 
Sync Clipper ( 6BE6) 

Boost Voltage Filter 
V-18 Plate Resistor 
V-18 Grid Capacitor 
AFC Feedback Resistor 
AFC Feedback Capacitor 

H.V. Power and Yoke plug. 
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V-I9 

H. Size: 

The horizontal size control should be adjusted until the 
picture fills the entire screen horizontally. A clockwise 
rotation will decrease size. To some extent the vertical 
size control setting may be affected by a major hori-
zontal size adjustment. 

REPLACEMENT PARTS 

Ref. No. Part No. Description 

C503 
C506 
1500 
1405 

8C-22544 
8G-21440 
201-22396 
201-22697 

50 mfd, 450 volt, lytic 
470 mmf, 1000 volt, ceramic 
H. V. Deflection transformer 
Deflection yoke assembly 

H. V POWER 
PLUG 

5 

4 

6 7 •  

: • 
• 

C500 

47 

240V 

3 

25_1_3Q; 
,1-1.PuLSE AMP 

-22V 
• I 

R5001 
150K C501 =_ 

.0015MF 
C502 

470 I 

e 

2 
110-120V 

• 
4 • 

o 

OV 

R501 
100 
RVeL  

BLUE 

A ALTI 
I35V 

C504 

475e01.0m4F71 
2 W 
R604 
1800 
I W 

V-20 

420V R513 6AX4 
iDAMEEH1 

TtI 

 T 50MF 450V 

240V 

C505 
47 MF 

7500 RED 

270s 

lOn 

9n 

O 

6a 

450 -480V C506 
S470 

V-21 

IB3 
irt. V RECT.) 

R506 
56 

1H SIZE 

TO 
PICTURE TUBE 

A 

9 
2. 5n. 

25 

C507 
22MF 

7 

HORIZONTAL 
YOKE SOCKET 

6 
480V 

2 

5 

TO 
PICTURE TUBE 
DAG TERMINAL 

HORIZONTAL 
YOKE PLUG 

21 

23 

HORIZONTAL OUTPUT AND HIGH VOLTAGE SCHEMATIC 

DRIVE BAR 
This condition is generally caused by a defective tube or com-
ponent in the horizontal output section. 
CHECK: 

Horizontal Size Control Adjustment 
V-19 Horizontal Pulse Amplifier ( 256Q6) 
V-20 Horizontal Damper ( 6AX4) 
V-18 Horizontal Multivibrator ( 12AU7) 

R504-505 
R502 
C504 
C501-502 
R500 
NOTE: Check H.V. Power plug for proper seating. 

V-19 Screen Resistor 
V-19 Grid Resistor 
V-19 Screen Capacitor 
V-19 Grid Capacitor 
V-18 Plate resistor 

INSUFFICIENT HORIZONTAL SIZE 
This condition is usually caused by misadjustment of the horizontal 
size control or a defective tube or component in the high voltage 
circuit. 
CHECK: 

Horizontal Size Control Adjustment 
V-19 Horizontal Pulse Amplifier ( 251396) 
V-20 Horizontal Damper ( 6AX4) 

R504-505 V-19 Screen Resistor 
R500 V-18 Plate Resistor 
R502 V-19 Grid Resistor 
C501-502 V-19 Grid Capacitor 

NO RASTER WITH NORMAL SOUND 

No Raster ( no brightness on face of picture tube) with normal 
sound is usually caused by a defect in the high voltage supply 
or the components associated with the picture tube. 

CHECK: 
R415 Brightness Control Adjustment 

Ion Trap Magnet Adjustment 

V-21 High Voltage Rectifier ( 1133) 
V-19 Horizontal Pulse Amplifier ( 251306) 
V-18 Horizontal Multivibrator ( 12AU7) 
V-20 Horizontal Damper ( 6AX4) 
V-10 Picture Tube ( 21YP4) 

R504-505 
C504 
R500 
T500 
T405 

V-19 Screen Resistor 
V-19 Screen Capacitor 
V-18 Plate Resistor 
H.V. Deflection Transformer 
Deflection Yoke 

NOTE: Check H.V. Power and H. Yoke plugs for proper seat-
ing, CRT sockets and high voltage anode lead for proper 
connections. 

NO RASTER NO SOUND 

A condition of No Raster with No Sound is generally caused by 
a filament failure in the series filament string or a defect in the 
B supply voltage source. 

CHECK: 
V-9 Video Amplifier ( 25C5) 
V-14 Audio Output ( 25C5) 
V-19 Horizontal Pulse Amplifier (25696) 

R446 Resistor Type Fuse 
R447 Series Filament Resistor 
C402A-414C B Supply Filter Lytics 
R448 Voltage Divider Resistor 
1404 B Supply Filter Choke 
T404 Filament Transformer 

Selenium Rectifiers 

NOTE: Check AC line cord, safety interlock and on-off switch. 

31A 

318 

EXCESSIVE HORIZONTAL WIDTH 

Condition is generally due to improper adjustment of the H. Size 
control, insufficient high voltage or possibly caused by high AC 
line voltage. 

CHECK: 

V-21 
V-19 
V-20 
V-18 

R504-505 
C504 
R502 
C501-0502 
R500 
T500 
R506 

Horizontal Size Control Adjustment 
High Voltage Rectifier ( 1B3) 
Horizontal Pulse Amplifier ( 25B96) 
Horizontal Damper ( 6AX4) 
Horizontal Multivibrator ( 12AU7) 

V-19 Screen Resistor 
V-19 Screen Capacitor 
V-19 Grid Resistor 
V-19 Grid Capacitor 
V-18 Plate Resistor 
H.V. Deflection Transformer 
V-21 Filament Resistor 

31 
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R446 
FUSIBLE 
RESISTOR 

R447 

R448 

AG LINE 
CABLE 

AC INPUT 
115 VOLTS 
60 CYCLE 

SAFETY 
INTER- LOG 

47 PILOT LIGHT 

©John F. Rider 

SELENIUM 
RECTIFIERS 

G428 

BLACK 

J. 

BLACK GREEN 

R446 

RESISTOR 
TYPE FUSE 

R447 
150 

I 5 W 

REPLACEMENT PARTS 

R446 46M-72'301 
R447 9M-22837 
R448 9M-22275 

C402C 8C-22523 
C428 8C-22285 
C429 8C-22286 
T404 12D-22586 
L404 16A-21214 

1513-21186 
21J-20097 
201-22551 

SELENIUM 
RECTIFIERS 

V- I 
25BQ6 
FILAMENTS 

Y 

25C5 25C5 
V-44 V-9 

LOW VOLTAGE SCHEMATIC 

Resistor type fuse 
150 ohm, 15 watt 10% 
2200 ohm, 10 watt, 10% 
1500 ohm, 10 watt, 10% 
100 mfd, 300 volt—part of lytic 
100 mfd, 150 volt, lytic 
100 mfd, 150 volt, lytic 
Filament transformer 
Filter choke 
Mounting plate for C429 
Selenium rectifier 
AC line cable assm. 

TO 
AUDIO OUTPUT 
(V-14) PIN6 1-240V 

SOURCE 

INSUFFICIENT HORIZONTAL AND VERTICAL SIZE 

This condition can possibly be caused by incorrect horizontal 
size, vertical size and linearity control adjustments, low B supply 
voltage or possibly due to low AC line voltage. 

CHFCK• 

V-19 Horizontal Pulse Amplifier ( 25696) 
V-20 Horizontal Damper ( 6AX4) 

R503-0503 Boost Voltage Filter 
C402C-428-429 B Supply Filter Capacitors 

Selenium Rectifiers 

NOTE: Check H.V. power plug for proper seating and AC 
line voltage 

POOR FOCUS 

This condition is generally caused by an incorrect adjustment of 
the ion trap magnet, insufficient high voltage or a defect in the 
B supply voltage source. 

CHECK: 

Ion Trap Magnet Adjustment 

2200 V-21 High Voltage Rectifier ( 163) 
I OW V-19 Horizontal Pulse Amplifier ( 25696) 
I V-20 Horizontal Damper ( 6AX4) 
R440 V.18 Horizontal Multivibrator ( 12AU7) 

V-10 Picture Tube ( 21YP4) 

C402C-428-429 6 Supply Filter Lytics 
T405 Deflection Yoke 

Selenium Rectifiers 

NOTE: Since the centering control will be effective in either 
of two positions, the preferred position is approximately 180 
degrees away from the magnet of the ion trap to minimize 
interaction. 

BLOOMING 

The blooming effect will vary with adjustment of the picture and 
brightness controls and is usually caused by a defective tube or 
component in the high voltage or B supply voltage circuits. 

CHECK: 

V-21 High Voltage Rectifier ( 163) 
V-19 Horizontal Pulse Amplifier ( 25696l 
V-20 Horizontal Damper ( 6AX4) 
V-10 Picture Tube ( 21YP4) 

R506 
R503-0503 
T500 
C402C-428-429 
L404 

V-21 Filament Resistor 
Boost Voltage Filter 
H. V. Deflection Transformer 
B Supply Filter Lytics 
Filter Choke 
Selenium Rectifiers 

INCORRECT CENTERING 

Condition is due to incorrect adjustment of the centering control. 

CHECK: 

Centering Control Adjustment ( Refer to page 20) 

NOTE: Do not attempt to correct for vertical centering with 
either the vertical size or linearity controls and do not use 
the horizontal hold control to affect horizontal centering. 
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18 

28 

TILTED PICTURE 

This condition is caused by an incorrectly positioned deflection 
yoke. 

CHECK: 

Deflection Yoke Positioning Adjustment 

TUBE SHADOW 

This condition is usually caused by an incorrectly positioned de-
flection yoke or a misadjusted centering control or ion trap 
magnet. 

CHECK: 

Deflection Yoke Positioning Adjustment 
Centering Magnet Adjustment 
Ion Trap Magnet Adjustment 

REPLACEMENT PARTS 

Part No. Description 

201-22697 Deflection yoke assembly 
15B-17278-9 CRT socket and cable 
16M-19906 Ion trap magnet 

Part No. Description 

16M-20697 Centering magnet 
16M-22602 Linearity magnet 
16M-22607 Anti- pin cushion magnet 

Anti-Pin Cushion Magnet: 
Adjust centering until left edge of the raster is visible. 

Loosen the positioning screw and slide the magnet until 
the edge of the raster is vertically straight. If keystoning 
is noticed adjust magnet in vertical plane. 

Deflection Yoke: 
The correct position for the deflection yoke is as far 

forward on the neck of the picture tube as the shape of 
fhe tube will allow. Tube shadow or a tilted raster may 
result from an incorrectly positioned yoke. If a position 
adjustment is necessary, loosen the yoke wing nut located 
at the top of the picture tube assembly. 

H. Linearity Magnet: 
The horizontal linearity magnet affects the linearity of 

the right side of the picture only. The magnet pulls or 
stretches the right side and has a greater effect when 
closer to the picture tube. 

Ion Trap Magnet: 
If adjustment is determined necessary, loosen the wing 

nut, rotate and slide the magnet until the position which 
gives maximum illumination is found. Adjust the screw 
for maximum illumination. Repeat the above two steps. 
Rotate and slide the magnet until the best focus position 
is found without sacrificing brilliance. Tighten wing nut. 
Adjustment should be made with brightness and picture 
controls set for normal viewing. The position of the ion 
trap magnet MUST be over the grid of the picture tube 
(second cylinder from the base identified by a flared for-
ward lip) after the adjustment is complete. 

Centering Magnet: 
The centering magnet should be rotated and the con-

trol adjusted until the picture is properly framed keeping 
in mind that the effect of the control is governed by the 
position of rotation. If the control is above or below 
the neck of the picture tube, the picture can be moved 
up or down. To the left or right of the neck of the 
picture tube, the picture can be moved either to the 
left or right. The position of the centering magnet should 
be 1/4  to 1/2  inch behind the deflection yoke. 

TRAPEZOIDAL RASTER 

A trapezoidal raster is generally caused by a defective deflec-
tion yoke or associated components. 

CHECK: 

T405 
R444-445 
C441 

39 

Deflection Yoke 
Yoke Loading Resistors 
Yoke Equalizing Capacitors 

SOUND CONDITIONS 

It will always prove helpful when analysing a service con-
dition to first determine if the sound section is function-
ing normally. Since the receiver is of the intercarrier 
type, both the sound and picture information are amp-
lified simultaneously by the tuner, I F and video ampli-
fiers. Due to the design of the receiver the video ampli-
fier also amplifies both the sound and picture informa-
tion. By analysing the above, it can be assumed that if 
the picture appears to be normal and the sound is not 
functioning properly the defect is located between the 
sound take off point ( plate of the video amplifier) and 
speaker. 

B - NO SOUND 

A no sound condition with a normal picture is generally 
caused by a defective tube or component between fhe 
plate of the video amplifier and speaker. 

CHECK: 

V-11 Audio I F Amplifier ( 6AU6) 
V-12 Audio Detector ( 6AL5) 
V-13 Audio Amplifier ( 6AV6) 
V-14 Audio Output ( 25C5) 

R422 V-11 Screen Resistor 
C410 V-11 Screen Capacitor 
R428 R425 V-13 Plate Resistor 

Volume Control 
C418 Coupling Capacitor 
R448 Voltage Divider Resistor 
R430 V-14 Cathode Resistor 
T401 Output Transformer 
1400 Ratio Detector Transformer 

Speaker 

NOTE: Check Speaker cable connections. 

40 

C - WEAK SOUND 

A weak sound condition is generally caused by a weak 
tube or misalignment of the sound section. 

CHECK: 

V-11 Audio I F Amplifier (6AU6) 
V-13 Audio Amplifier (6AV6) 
V-14 Audio Output ( 25C5) 

T400 Ratio Detector Transformer 
Adjustment ( Primary-Bottom Slug) 

1403 Audio Pick-Off Coil Adjustment 

 ..,M1111•101.E. 
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SOUND CONDITIONS 

D - DISTORTED SOUND 

This condition is usually caused by a defective 
component in the sound section. 

CHECK: 

V-14 
V-12 
V-13 

C-414A-B-C 
C418 
R428 
R430 
T400 

-•-• FROM 
VIDEO AMP 

IC406 
5 

V-11 

6AU6 
AUDIO IF AMP 

E HUM OR BUZZ IN SOUND 

tube or This condition is generally due to a defective tube or 
component in the sound section or due to a misalignment 
of the sound coils. 

Audio Output ( 25C5) 
Audio Detector (6AL5) 
Audio Amplifier ( 6AV6) 

Filter Lytic 
Coupling Capacitor 
V-13 Plate Resistor 
V-14 Cathode Resistor 
Ratio Detector Transformer 
Speaker 

Ratio Detector Transformer 
Adjustment ( Secondary - Top Slug) 

1 

13v 

C408 P421 
12 

A 
+240V 

©John F. Rider 

!VOLUME' 

ra22F  
C411 
820 I 

T400_ 
V- I2 

6AL5 
!AUDIO DET I 

CHECK: 

V-12 
V-14 
V-13 
V-11 

Audio Detector ( 6AL5) 
Audio Output ( 25C5) 
Audio Amplifier ( 6AV6) 
Audio I F Amplifier (6AU6) 

C414A-B-C Filter Lytic 
C420 Speaker Voice Coil Bypass 

T400 Ratio Detector Transformer 
Adjustment ( Secondary-Top Slug) 

L403 Audio Pick-Off Coil Adjustment 

NOTE: A fast method of isolating the defective stage 
when a troublesome sound condition occurs is to apply 
a 60 cycle 6.3 filament voltage through a .5 mfd capa-
citor to various points in the sound section. If an increase 
of volume is not observed as the 60 cycle is applied, the 
defect is located between the point tested and the 
speaker. 

REPLACEMENT PARTS 

Rd. No. Pare No. 

R425 10A-22305 
C414A-B-C 8C-22524 

1400 13M-22303 
1401 12C-22508 
L403 201-22581 

51A-22370 

410 R423 
47 

R424 - -(8 
22K 

!413 R42414A 
7 5CCO 22K IOMF 

¡ ¡C41- - 75V 5  - 
5c IMF 

io_ihir_esrei4n..C417 R427 

FROM B SUPPLY 
RESISTOR R448 

SOUND SECTION SCHEMATIC 

v- 14 

25C5  
AUDIO OUTPILLI 

Description 

On-off volume control-1 meg. 
10 mfd, 75 volt-10 mfd, 25 volt-
20mfd, 300 volt—lytic 

Ratio detector transformer 
Audio output transformer 
Video trap coil 
Iron core for L403 

7401 

YELLOW 

PM 
SPEAKER 

EXTERNAL INTERFERENCE 

The five service conditions below which are usually caused by external interference have been included 
in the " Service Saver" as they are common service complaints. These conditions are presented so 
that they can easily be identified and usually the effects in the picture are little affected by a 
control adjustment, tube or component substitution or circuit modification. These conditions result 
from an interferring external signal and are seldom caused or due to a defect in the receiver. 

CHANNEL CROSS TALK 

Due to interference from a nearby station on same channel or 
due to adjacent channel interference—Orientation, relocation or 
an antenna with sharper directivity characteristics and the use of 
traps are suggested to reduce or eliminate channel cross talk. 

RF INTERFERENCE 

Due to a beat frequency between the incoming signal and high 
powered radio equipment or a local oscillator in a receiver being 
operated in the vicinity—Orientation, relocation or installing a 
higher gain and more directional type antenna or the use of a 
booster may be effective in eliminating this interference. 

' I
DIATHERMY INTERFERENCE 

Caused by X-Ray, commercial RF heating, ultra-violet and fluor-
escent lights, brush motors and other 60 cycle operated equip-
ment—Filters or other corrective measures installed at the source 
of interference may be tried to eliminate the herring-bone pat-
tern from the picture. 

IGNITION INTERFERENCE 

Caused by ignition systems of cars or trucks or by breaking con-
tact type of electrical appliances in vicinity. Similar condition 
may result from arcing in high voltage supply. — Effects in the 
picture may be reduced by relocation or installing a more direc-
tional type antenna, shielding or redressing the transmission line 
or by installing a power line filter. 

GHOSTS 

Due to the transmitted signal being reflected from buildings, 
hills or mountains and other surrounding structures. — To elim-
inate or reduce the effects in the picture, orientation, relocation 
or probing, or installing an antenna with improved directivity 
characteristics should be attempted. 

CHASSIS 21T11 



CHASSIS 21T11 

TURN BOTH TUNER PULLEY AND TUNING SHAFT 

COUNTER CLOCK-WISE AND RESTRING AS SHOWN 

BELOW. 

TENSION 
SPRING 

CLI I TURN TUNER PULLEY 

7 1/2 TURNS 

TUNING SHAFT 

PIN 

DWG. NO. 1127 
Figure 1. Dial Stringing 

CIRCUIT CHANGES 

CHASSIS 
CODE 

SUB 
UNIT 

CODE 
UNIT 

C 

CHANGE REASON 

233 DEF R403 (47K) changed to 68K. Reduce horizontal phase shift. 

633 HV 

RF 

G C507 (.22MF) changed to . 1MF, R504 
(1800-1W) deleted and 1500 part num-
ber changed to -1 

To increase high voltage. 

134 L R306 ( 33K) changed to 22K. Improve IF response. 

933 DEF J 

M 

R434 (47K) changed to 100K. To improve vertical and horizontal 
sync. 

243 DEF C437 (.22MF) changed to .1MF. Reduce horizontal waves. 

443 DEF P R417 wired to boost instead of 240V. Increase resolution. 

543 DEF Q R419 ( 3300) changed to 5600, R418 
(1800) changed to 22K and relocated, 
and C443 ( 100) added to pin 2 of V-10. 

Improve vertical retrace. 

643 RF O V-2 ( 6BQ7A) changed to 6BZ7. To increase sensitivity. 

743 HV S 

S 

V-20 (6AX4) changed to 25AX4, V-19- 
20 filament wiring revised and 1404 
changed. 

Reduce cost. 

743 DEF R447 ( 150-15W) changed to 47-5W. 

CHASSIS 
CODE 

SUB 
UNIT 

CODE 
UNIT 

CHANGE REASON 

943 DEF U R428 ( 220K) changed to 470K and wired 
to 240V, C406 ( 5) changed to 3.3 and 
wired to detector output, L406 ( 270 UH) 
and R463 ( 10K) added to pin 2 of V9, 
L403 ( sound-pick-off coil) changed and 
C444 ( 22) added across L403. 

Eliminate smear. 

No Code 
Change 

DEF 

DEF 

V 

- - 

L407 and C445 added to cathode lead 
of CRT. 

Eliminate sand in picture. 

No Code 
Change 

C411 (470) replaced by a Trimmer. Correct unbalance in Ratio Detector 
transformer. 

NOTE: Earlier code 21" deflection and high voltage units cannot be interchanged with code "S" units. 
DEF-Deflection sub-chassis. 
H.V.-High voltage sub-chassis. 
R.F.-Tuner and IF sub-chassis. 

PARTS LIST 

Ref. No. Part No. Description Price 

C406 
C407 
C411 
C437 
C443 
C444 
C445 
C507 
R306 
R403 
R416 
R418 
R419 
R428 
R434 
R446 
R447 
1(460 9B1-88 
R463 9B1-74 
L107-108 13E-23181 
L403 ( inc. R420, 201-2347'7 
C407, C406, 
andC444) 
L406 
L407 ( incl. 
C445) 
1500 
V-2 
V-?0 

8G-12495-5 
8G-12198 
8E-23378 
8J-16085 
8G-22657 
8G-11789 
8G-22657 
8J-16085 
9131-78 
9131-84 
981-90 
981-78 
981-71 
9B1-94 
9131-86 
46M-23018 
9C12-1083 

L405 ( incl. 
C440) 
1404 
1402 

16A-20970 
201-22571 

201-22396-1 
6BZ7 
25AX4 

3.3 mmf ceramic 
47 mmf, ceramic 
80-480 mmf, trimmer 
.1 mfd, 200 volt, molded 
100 mmf, ceramic 
10 mmf, ceramic 
100 mmf, ceramic 
.1 mfd, 200 volt, me).ded 
22K ohm, 1/2  watt, -2:10% 
68K ohm, I/2 watt. 10% 
100K ohm, 1/2  watt, -.±-10% 
22K ohm, 1/2 watt, 10% 
5600 ohm, 1/2 watt, 10% 
470K ohm, 1/2  watt, 10% 
100K ohm, 1/2 watt, 10% 
Fuse Resistor, 5.6 Amp. 
47 ohm, 5 watt, 107„ 
150K ohm, 1/2  watt, -± 10% 
10K ohm. 1/2  watt, 10% 
UHF Antenna trap coil 
Sound pick-off coil 

Choke coil-270 UH 
Video trap coil 

H. V. Deflection transformer 
VHF RF amplifier 
Damper 

MISCELLANEOUS PART CHANGES 

2C-21201 
201-20183 
14C-22282-21 
47A-22592 
47A-22513 
37A-22512 
2D-22564 
201-23180 

I 2D-21160-1 
12M-18241-3 

Capacitor plate 
L403 core and clips assrm. 
H. V. Cable assembly 
R. H. Pilot light socket bracket 
L. H. Pilot light socket bracket 
Pilot light shield 
Pilot light mounting bracket 
H. Hold coil 

Filament transformer 
Vertical oscillator transformer 

.25 

.25 

.55 

.30 

.25 

.25 

.25 

.30 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.55 

.30 

.25 

.25 

.05 

.50 
1.30 

3.80 
2.75 

2.15 
.15 
.50 
.25 
.25 
.05 
.05 

2.50 

3.66 
2.05 
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V- S 
EITORR MICROFAD 1 CAeLINLg IS OTHERWISE INDICATED 'Tor' Departs MICRO-
FARAD. 

MLLES ARE REPRESENTED IN SCRO-

FARAD. 

CIEZEIME=ESISTOR WATTAGE IS REPRESENTED IN I/O WATT UN-

(-4fibrACil %SAWS ARE SHORN P1 THE POSITION FOR vé• 

OTHERWISE TED DENOTES X poo I *te DENOTES KIp00000. 

1 LO 
VE MEASMED WITH A 20000 OHM PER VOLT vOLTMETER 

HE LTIGE READINGS INOUYE° AT THE VARIOUS Tom 

NORMAL OPERA:MALMO SIGNAL INPUT Ape LINE VOLTAGE AT 115v AC WHERE 
CENTRO. SETTINGS AFFECT VOLTAGE READINGS THE MINImuM APS MAXIMUM 
ATE rococo (SEE «ARM BELOW) 

Diati£1:63=1 14.GH AO... « ON PLATE cePs of «r,e 193 HIGH VOLTAGE 
RECTIFIER AND 23003 NOINZONTAL ffl...SE AMPLIFIER. CO NOT MEASURE THIS 

CRT End MOM VOLTAGE WITH H V PROBE 
I IN. DC AIITI THE DC RESISTANCE READING INMATE° NEAR THE 
TRBW ARC COILS HAVE BEEN TAKEN WITH AN OHMMETER DIRECTLY 
ACROSS THE COIL KING MEASURED COILS SHOWN WITHOUT A RESISTANCE 
READING mays • DC RESISTANCE d LESS THAN ONE OHM A TOLERANCE 
OP T 10 IS PERMISSIBLE 00 NOT MEASURE WITH SET TURNE0 ON 

HE RAVE FORMS ILLUSTRATED APE (TACT COMES Cr 
LABORATORY OSCILLOSCOPE THE WAVE FOBIAS WERE 

TAKEN MOEN NORMAL OPERATING CONDITIONS. WITH A TRANMATTED SIGNAL 
AND THE PICTURE P1 $YNC AT ALL TIMES WITH EACH WAVE FORM IS THE 
PEAK-TO-PEAx VOLTAGE AM) A HORIZONTAL CM A VERTICAL NOTATION 
REPRESENTING VERTICAL (60 CYCLES) OR HORIZONTAL ( 15,750 CYCLES) 
SCOPE FM) THE WAVE FORM AND PEAK TOREAR VOLSOE REAC1NGS 
TAIN YAW( SOMEWHAT OCIEM416 ON THE STRENGTH OF THE SIGNAL, THE 
PICTURE INFCRIAATICS BEING TRANSMITTED ANO THE ADJUSTMENT CC THE 
VARIOUS CONTROLS wHEN CHECKING WAVE FORMS,CONNIECT THE GROUND 
LEADFROM THE C6FALLOSCCRE IC THE CAASSIS ATO THE HOT LEAD TO THE 

BY THE ARROW ( SEE WARNING BELOW) 
trZiii4+4it •ka.BEFORE REPLACING TONS TIE CABTNET BACK MAT 
FAST BE REAMED RDENING THE CAIIMET (TAU CEENGAGES THE SAFETY 
INTERS:EA AND REMOVES THE POWER TO THE RECEIVER DO NOT TAMPER 
WITH OR ATTEMPT TO DEFEAT THE KAPOK CF THE SAFETY INTERLOCK, AS 
SEVERE sew MAY RESULT DO NOT REMOVE TUBES WHILE THE RECEIVER 

tVaroriget DUE TO LARGE SURFACE AND ExTRELE ewol Lowe 
  OADING OR COMPOST FAILURE MAY RESULT 

, CARE SHOULD BE USED OREN HANDLING THE CHASSIS 
OJTSIDE THE CABINET DO NOT SUBJECT THE TUBE TO EXCESSIVE PRESSURE 
OR ROJO« HANDLING AS AN INPLOSOCS MAY RESULT CAUSING SERIOUS 

WARAIMG 
AT ALL TINES DIMPAC OPERATION THE CHASMS IS AT 25 VOLTS DC 

POTENTIAL ABOVE GROUND ANO IT ALSO MAY BE AT TIAE LINE VOLTAGE 
POTENTIAL DEPENDING ON HOW THE LINE CORO PLUG is INSERTED IN TIC 
RORER RECEPTACLE 

EXTREME CAUTION MUST BE OBSERVED wHEN ROSLINC WITH THE 
CHASSIS owe« THE CABINET AND WHEN POWER IS APPLIED TO THE 
RECEIVER WITH THE CABINET BAG• LENOvE0 SEW« Dee MAY RESIST 
FROM CONTACT WITH CHASSIS 

AN ISOLATION TRANSFORMER BETWEEN THE LINE CORD PLUG ANO 
POWER RECEPTACLE MAT 14 (IDEO WHEN SERVICE IS RECtulltED THIS RE-
MINES AC LINE SHOCK HAZARDS DAMAGE TO TIC RECEIVER AND TEST 
(OUIPEATENT MAY RESULT WITHOUT THE USE OF AN ISOLATE> TRANS-
FORMER 

tie 

S• 

v 13 
says 

• 1/14 
PACS 

V 12 
BALI) 

V-3 
ItAT7 

lee? 

V-4 
116611 

VS 
COBB 

10V IF MAMA RE POWER 

v11 
SAUS 

PLLIO 'GOUT 1SWIE 

0-17 
BALS 

v-9 
RIMS 

v-M 
12AU7 

• V- IN 
05500 

V-20 

1123A)(4 
V-2I 
1113 

I TORE NAME V 7 
ANT mew canon, SAES 

WI POWER 
401 v • 

• V-5 V-111, V-19•2(l'e_215F)ATJENTs. sew TEA 

V. LIE TUNING V. SIZE 

ON-OFF 
N HOLD BRIGHT VOLUME PICTURE SAIL V HOLD 

UHF 
ANTENNA 
TERMINAL 

Reesi"k ciot I 

— 11,00 • 

L1OG 

CRYSTAL 
CHECK t(  
POST 

RIOS CIOSA 
22 I000 

- 7 case 

í--I 
, l000 

NF Meg VC-I crly WTI CAV 

I N82 
CRYSTAL 

Do 

.mo own 0,11mme RIM PAM ••• •••• 

4 00 

 1 

VHF ANTENNA 
WIMINALS 

R420 

4041 
33 

T 

e'Cyrir 

>R202 
{ 10K 

VII 

6AU6 
I  Auoio 

233V 

1.200 

C 10 

1000 

T400 

R• 
IDI .r 

, 

CS -OFF SWITCH 
ON VOLUME 

CONTROL 

SAFETY 
INTERtl 

&Ai k 

TYPE FUSE FILAMENTS 

/11147 
47 

6. 
V-9 

C44 
50:0 

7.240V 

5201 

V 

01 Veer *Imo 10429 

SOME 700914206F 9— e 0- 
150v 150v 

0 I 
2T0Y 10 A    1:4411 

ceivec.: 400 

low 
SELENIUM 300V 
RECTIFICAS  

L J 

V- IA 

6AF4 

rUTIF 
L0_51 

V- ID 

6AL5 
2v LPSZE] 

U IF-VHFI 

(IN UHF ) 
IWITCF. 1 140  

RO' 
r 

R206 C23I 1000 

I 1000 030 COSO 

V-3 

I2AT7  

CONVERT OSC I 

NF 
•TEIVT 
POINT 

V13 

6AV6 
EirEggia3 C418 

a+ 
+FAN< 
sotmcc 

O 

- 1C229 

R206 
2200 4 

C2247-

C2t9 

11- 3_ 
1000 T 

1000 
$203 

C227 

C226 1000 

C225 t000 

V- II 

25C5 

14J 

%I\MI 
., V- I? 

r 6 AL5 

T{01 

YELLOW 

LW 
(433 R430 
40 BOOK 

NOTE. PLUG NOT USEO WHEN 
UHT TUNER IS INCORPORATED. 

UHF 
JUMPER PLUG 

PM 
SPEAKER 

oc 

C300 
10 

6 VC-13.6 

LET" 

C302 

rrc 

C308 

5000  

0421 
22MF 

s4sz 
2.2M 

13tv 

I. F. ALIGNMENT 
- - oft INPUT 
31311_ 132v 

47 I 

'L309 ' 
A 

132 

-1- C306 
2000 

R303 _ C309 
•7 -• - JE7-1 

..C307 R304 1000 

1000 t000 

_ _J 

BOOST 
SOURCE 

p1/4 
7240V 

V 

6.314 
470UN 

! 0 

V— S 

HORIZONTAL 

YOKE PUJG 

I DWG NO 1104D 
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O
3
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CHASSIS 21T11 

VIDEO IF ALIGNMENT 

Step 
No. 

2 

Signal 
Generator 
Freq. (mc.)  

23.9 
26.3 

Sweep 
Generator 
Freq (mc.) 

25 

Signal 
Input 
Point 

Output 
Point 

IF alignment Scope at IF 
input detector 

output 

Remarks Adjust Response 

Connect short 
between pin 

5 and 6 of tube 5 

T300 pri. (top) 
1300 sec. ( bot.) 
Coupling rod 

_ 
Markers should fall 10°4 down. If response curve is not as shown., readjust coupling rod ( bottom T300) 

for proper bandwidth and 1300 primary and secondary for flat response and maximum gain. 

3 21.2 

4 26.5 

Converter 
grid 

VTVM at IF 
detector 
output 

Remove short. 
Adjust generator 

for output of approx. 
2 volts DC. 

L309B 
(bottom core) 

Converter 
grid 

5 21.2 Converter 
grid 

e 

7 

a 

9 

24.0 Converter 
grid 

25.0 
Converter 

grid 

25 Converter 
grid 

VTVM at IF 
detector 
output 

VTVM at IF 
detector 
output 

VTVM at IF 
detector 
output 

VTVM at IF 
detector 
output 

Scope at IF 
detector 
output 

Adjust generator 
for output of approx. 

2 volts DC. 

Adjust generator 
for output of approx. 

2 volts DC. 

Adjust generator 
for output of approx. 

2 volts DC. 

Adjust generator 
for output of approx. 

2 volts DC. 

L309A 
(top core) 

Maximum 
reading 

Maximum 
reading 

L3098 
(bottom core) 

Maximum 
reading 

L304 Maximum 
reading 

L300 Maximum 
reading 

23.8 

26.65 
25 Converter 

grid 

Scope at IF 
detector 
output 

Markers should be 
50% down and re-
sponse curve should 
be as shown. If not, 
repeat alignment 

1300 pri. ( top) 

Check 
point 
only 

Rock for flat 
response 

Picture IF frequency 26.75 MC — Sound IF frequency 22.25MC. 

NOTE: A very short lead from the generator must be used to prevent regeneration. 

VIDEO TRAP COIL (L-103) ADJUSTMENT 

1. Tune in a station. 

2. Adjust the tuner until sound bars just appear. 

3. Turn L-403 slug all the way out ( counter-clockwise). 

4. Turn the slug in ( clockwise) until 
the horizontal scanning lines are 
smooth and continuous. 

SOUND IF ALIGNMENT 
Short antenna to ground 

4.5 
IF Detector 
Output 

VTVM 
across 
C-416 

1400 Primary 
(Botom of can) 

Maximum 
Reading on 
V.T.V.M. 

2 4.5 
IF Detector 
Output 

Scope 
across 
C-416 

Sweep approx. -± 100 
KC. Adjust for 

maximum linearity 

Sweep approx. ± 100 
K . Adjust for 

maximum linearity 

1400 Secondary 

(Top of can) 

3 4.5 
IF Detector 
Output 

Scope 
across 
C-416 

1400 Primary 
(Botom of can) 

PRE-ALIGNMENT PRECAUTIONS 

1. If sweep generator does not have a balanced output, 
connect a 150 ohm resistor in series with the ground 
lead and 150 ohms minus the internal resistance of 
the generator in series with the hot lead. 

2. Connect a 1000 mmf capacitor across scope terminals 
and a 10K ohm resistor in series with hot lead as close 

to test point as possible. 

3. Connect signal generator through a 1000 mmf 
capacitor. 

4. When aligning the IF Amplifier be sure tuner is set 
approximately to channel 11. 

L300 
TOP or BOTTOM 25.0MC 

L304 
TOP or BOTTOM 24.0MC 

L309A 
TOP 26.5 MC 

L309B 
BOTTOM 21.2 MC  

T300 * 
TOP or BOTTOM 23.9 & 26 3MC 

*MARKER FREQUENCIES 

o 
UHF 

IF JUMPER 
PLUG 

IF 
ALIGNMENT 

INPUT 

o 

Figure 2. Top RF Chassis View 

I DWG. NO.1133 
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TUNER ALIGNMENT 

V-video 
S-sound 

1. Preset trimmer screws C-212-217-207-214-228-224 to dimensions shown on page 29. 
2. Preset coil cores L-203-202-205-204-209-208 in the following manner. 

(a) In low band position, turn tuner to top of stroke ( cores furthest out of coil). 
(b) Switch will be in low band position. 
(c) Adjust coil cores 1.6 inch from core to end of coil form ( use core aligning tool if available). 

LOW BAND RF TRACKING Turn Tuner to Channel 6. 
NOTE: Low Band must be aligned before High Band. 

Step 
No. 

Signal 
Generator 
Freq. (mc.) 

Sweep 
Generator 
Freq. (mc.) 

Signal 
Input 
Point  

Antenna 
Terminals 

Output 
Point 

Remarks Adjust Response 

il. 

2 

V-83.25 
S-87.75 Channel 6 

R. F. 
Test Point 

Adjust for maximum 
response 

C-20113 

V-83.25 
S-87.75 

Channel 6 Antenna 
Terminals 

R. F. 
Test Point 

Adjust for maximum 
response 

C-207 
C-214 

- 
V-77.25 Adjust tuner until re-
S-81.75 Channel 5 sponse curve appears 
V-67.25 on scope. 

3 S-71.75 Channel 4 
Antenna R. F. Adjust trimmers for C-207 

V-61.25 Channel 3 Terminals Test Point compromise which C-214 
S--65.75 will give the best 

V-55.25 Channel 2 overall response 

S-59.75 across band. 

HIGH BAND II.F TRACKING Turn Tuner to Channel 13. 

1 
V-211.25 
S-215.75 Channel 13 

Antenna 
Terminals 

R. F. 
Test Point 

Adjust for maximum 
response C-201 -A 

. , 
V-211.25 13 Antenna R. F. Adjust for maximum C-212 

2 S-215.75 
Channel 

Terminals Test Point response C-217 

V-205.25 
S-209.75 Channel 12 
V-199.25 Adjust tuner until re-
S-203.75 
V-193.25 

Channel 11 sponse curve appears 
on scope. v s 

S-197.75 Channel 10 Antenna R. F. Adjust trim mers for C-212 
3 V-187.25 

S-191.75 Channel 9 
Terminals Test Point compromise which 

will give the best 
C-217 

V-181.25 
overall response 

S-185.75 
Channel 8 across band. 

V-175.25 Channel 7 
S-179.75 

LOW BAND OSCILLATOR TRACKING Turn Tuner to Channel 6. 

83.25 Channel 6 
' Scope at Antenna S 

Terminals IF Detector 
Output 

Adjust until marker is 
50% down on low 
frequency slope. 

C-224 
910 .....-...\ .. 

LI» FeMk 

67.25 Channel 4 Antenna Scope at Marker should be 
2 

55.25 Channel 2 Terminals IF Detector 
Output 

50% down on low 
frequency slope 

sof---\_ 

...,.... 

HIGH BAND OSCILLATOR TRACKING Turn Tuner to Channel 1. 

211.25 Channel 13 
Antenna 
Terminals 

Scope at 
IF Detector 
Output 

Adjust until marker is 
50% down on low 
frequency slope 

C-228 
0f01* 

Low nea. 

2 
193.25 
175.25 

Channel 10 
Channel 7 

Antenna 
Terminals 

Scope at 
IF Detector 
Output 

Marker shou ld be 
50% down on low 
frequency slope 

TREADLE BAR 

REAR CAM 

0224 
LOW BAND OSC I 6 

0228 / 
H/ BAND OSC / 6 

C2I4 /" 
LOW R-F SEC 

0217 9" 
HI R-F SEC / 6 

0207 9" 
LOW R-F PR/ 16 

0212 
H/ R-F PR/ 32 

CORE RETAINING THE DIMENSION SHOWN ARE 
NUTS APPROX.FROM THE SHOULDER 

OF SCREW HEAD TO MOUNTING 
411) BASE 

12AT7 6BZ7 

BOTTOM COVER 

SWITCH PLATE 
ASSEMBLY 

_ SWITCH PLATE 
TENSION SPRING 

-LINK SPRING 
LINK 

FRONT GEAR 
-FRONT SHAFT 

DWG. NO. 1130 

CONNECTION TO 

CONVERTER 

240 V 

I25V 

6.3V AC 

I2AT7 

Figure 3. Top VHF Tuner View 

Figure 4. Bottom VHF Tuner View 

L208 L204 L 202 

L209 L205 L203 

FRONT 
GEAR 

C20IB 
LOW BAND 

ANT TRIMMER 

C20IA 
HI- BAND 

ANT TRIMMER 

I DWG. NO. 1131 
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REPLACEMENT PARTS LIST 

Ref. No. Part No. Description Selling Price I Ref. No. Part No. Description Selling Price 

C200 
C201A-B 
C202 
C203 
C204 
C205 
C206 
C207 
C208 
C209 
C210 
C211 
C212 
C213 
C214 
C215 
C216 
C217 
C218 
C219-220 
C221 
C222 
C223 
C224 
C225-226 
C227 
C228 
C229 
C230 
C231 

R200 
R201 
R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 

981-62 
981-74 
9131-38 
981-78 
9131-27 
9131-66 
981-74 
961-13 
9B1-50 

20MC VHF TUNER 
Capacitors 

8G-11892 22 mmf, ceramic 
8E-17142 5-20 mmf, dual trimmer 
8G-16045 220 mmf, ceramic 
8G-20880 6 mmf, ceramic feed thru 
8G-22612 5000 mmf, ceramic 
8G-12495-8 1.5 mmf, ceramic 
8G-21747 1000 mmf, ceramic 
201-22333 Trimmer condenser 
8G-13201 1000 mmf, ceramic 
8G-12495-2 1.0 mmf, ceramic 
8G-13201 1000 mmf, ceramic 
8G-13017 15 mmf, ceramic 
201-15142 Trimmer condenser 
8G-12495-2 1.0 mmf, ceramic 
201-22333 Trimmer condenser 
8G-13201 1000 mmf, ceramic 
8G-19314 4 mmf, ceramic 
201-22333 Trimmer condenser 
8G-20878 1000 mmf, feed thru 
8G-13201 1000 mmf, ceramic 
8G-12495-2 1.0 mmf, ceramic 
8G-19568 2.5 mmf, ceramic 
8G-11891 51 mmf, ceramic 
201-22333 Trimmer condenser 
8G-20878 1000 mmf, ceramic feed hru 
8G-15224 7 mmf, ceramic 
201-22333 Trimmer condenser 
8G-13201 1000 mmf, ceramic 
8G-20879 6 mmf, ceramic feed thru 
8G-20878 1000 mmf, ceramic feed thru 

Resistors 
981-94 470K ohm, 1/2  watt, 10% 

1000 ohm, 1/2 watt, 10% 
10K ohm, 1/2  watt 10% 
10 ohm, 1/2 watt, 10% 
22K ohm, 1/2  watt, 10% 
220K ohm, 1/2 watt, 20% 
2200 ohm, 1/2 watt, 10% 
10K ohm, 1/2  watt, 10% 
1000 ohm, 1/2 watt, 20% 
100 ohm, 1/2  watt, 10% 

.25 

.35 

.25 

.45 

.25 

.25 

.25 

.35 

.25 

.25 

.25 

.25 

.30 

.25 

.35 

.25 

.25 

.35 

.55 

.25 

.25 

.30 

.25 

.35 

.55 

.25 

.35 

.25 

.55 

.55 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

T200 
T201 
L200 
L201 
L202 
L203 
L204 
L205 
L206 
L207 
I 208 
L209 

S200-201-
202-203 

Chokes, Transformers, Coils 
13E-22082 H.B. Antenna transformer 
13E-21673 
13M-20781 
13M-20780 
13E-12046 
13E-17140 
13E-12046 
13E-17140 
16A-20777 
16A-17128 
13D-12155 
13E-17140 

Miscellaneous 
2J-16310 Sliding switch contact 

201-22081 

200-20772 
201-20766 
5F-16311 
200-20779 
2D-20893 
200-18824 
200-22803 
200-20881 
201-20769 

49A-20763 
5M-18807 
2M-16276 
43A2-5444 
51A-15713 
51A-17162 
51A-21200 
51A-15715 
51A-17161 
2C-18804-1 
2C-18805-1 
49A-18799 
2M-18800 
2M-21278 
2M-19150-1 
2B-19323 
7B-13050 

L.B. Antenne transformer 
Cascode coil 
Cascode coil 
LB. RF primary coil 
H.B. RF primary coi! 
L.B. RF secondary coil 
H.B. RF secondary coil 
Filament coil 
RF choke coil 
L.B. Oscillator coil 
1-1.B. Oscillator coil 

Antenna transformer assembly 
(Includes C200,C201A-8, C204, 
R200, T200 and 1201) 

Antenna shield assembly 
Coil alignment strip 
Switch contact holder 
Switch lever assembly 
Switch lever bracket 
Rear cam 
Shaft and front cam 
Bottom cover 
Capacitor plate assembly 
(Includes C218,225,226,230,231) 
Hair pin spring 
Treadle bar 
Core mounting clips 
Hen-nut, 2-56x3/16 
Iron core ( white) for L209 
!rom core ( brown) for L203-205 
Iron core ( pink) for L208 
Iron core ( blue) for L202 
Iron core ( orange) for 1204 
Front end plate 
Rear end plate 
Link spring 
Front link 
Rear link 
Flat spring 
Tube shield 
Antenne terminal board 

1.00 
.70 
.15 
.15 
.35 
.95 
.35 
.95 
.30 
.6o 
.90 
.95 

.05 

4.40 

.40 

.20 

.15 

.55 

.05 

.20 
1.00 
.50 

6.00 

.03 

.65 

.05 
05 
.35 
.30 
.30 
.35 
.35 
.30 
.35 
.40 
.10 
.10 
.05 
.25 
.15 

Capacitors 
C300 8G-19502 10 mmf, ceramic 
C301 8G-13962 5000 mmf, ceramic disk 
C302 8F3-8 100 mmf, mica 
C303 8G-13201 1000 mmf, ceramic 
C304-305 Included with 1304 
C306 8G-19522 2000 mmf, ceramic 
C307 8G-13201 1000 mmf, ceramic 
C308 8G-13962 5000 mmf, ceramic disk 
C309-310 8G-13201 1000 mmf, ceramic 
C311 8G-21105 680 mmf, ceramic 
C312-313 Included with 1309 
C314 8G-13962 5000 mmf, ceramic disk 
C315 8G-13201 1000 mmf, ceramic 
C316 8G-13962 5000 mmf, ceramic disk 
C317 8G-13201 1000 mmf, ceramic 
C318-319 8G-12166 5 mmf, ceramic 
C320 8G-12495-5 3.3 mmf, ceramic 

Resistors 
R300 9132-79 27K ohm, 1 watt, 10% 
R301 981-73 8200 ohm, 1/2 watt, 10% 
R302 961-62 1000 ohm, 1/2  watt 10% 
R303 981-46 47 ohm, 1/2 watt, 10% 
R304-305 961-62 1000 ohm, 1/2  watt, 10% 
R306 961-80 33K ohm, 1/2  watt, 10% 
R307 961-46 47 ohm, 1/2 watt, 10% 
R308-309-310 9131-62 1000 ohm, V2 watt 10% 
R311 Included with 1309 
R312 9131-49 82 ohm, th waft, 10% 
R313 9131-62 1000 ohm, 1/2  watt, 10% 

20MC IF AMPLIFIER 

.20 

.25 

.25 

.25 

.30 

.25 

.25 

.25 

.20 

.25 

.25 

.25 

.25 

.25 

.25 

.30 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

R314 981-69 3900 ohm, 1/2  watt 10% 
R315 981-80 33K ohm, 1/2  watt, 10% 

Chokes, Transformers, Coils 
1300 13B-22939 Output IF transformer 
1300 201-22924 Converter coil 
1301 16A-21656 RF choke coil 
L302-303 16A-17937 Filament choke coil 
1304 201-22927 IF coil assembly 
1305 16A-17937 Filament choke coil 
1306 16A-18676 RF choke coil 
L307 16A-17937 Filament choke coil 
L308 16A-18676 RF choke coil 
1309 201-22929 IF coil assembly 
L310 201-15608 RF choke coil 
1311 16A-17937 Filament choke coil 
L312-313 16A-22923 Peaking coil 
1314 16A-19365 Peaking coil 
1315 201-20265 Peaking coil 

Miscellaneous 
2D-22253 
39A-22252 
15C-16007 
2M-17589 
15B-10440 
19B-19922 

201 -21 657 
1913-11920 
19A-21244 

Chassis bolt bracket 
Bracket insulator 
7- pin, tube socket 
Shield base 
RF power socket 
UHF IF socket and IF alignment 
input socket 
UHF IF jumper plug 
UHF Tuner power socket 
UHF Power jumper plug 

.25 

.25 

2.10 
.55 
.45 
.40 

1.60 
.40 
.20 
.ao 
.20 

2.60 
.55 
.ao 
.35 
.30 
.35 

.10 

.05 

.15 

.05 

.15 

.10 

.25 

.15 

.20 

C400 8J-16082 
C401 8J-16085 
C402A-B-C 8C-22523 

C403 8G-13962 
C404 8.1-16083 
C405 8J-19757 
C406 8G-12166 
C407 8G-12198 
C408 8G-13962 
C409 
C410 8J-20634 
C411 8F3-124 
C412 
C413 8G-13962 
C414A-B-C 8C-22524 

C415 8J-20582 
C416 8G-22132 
C417 8J-20582 
C418 8J-16084 
C419 8G-21208 
C420 8J-16081 
C421 8J-16095 
C422 17A-22376 
C423 8J-20580 
C424 8J-16081 
C425 8J-16096 
C426 8J-16083 
C427 8J-16097 
C428 8C-22285 
C429 8C-22286 
C430 8121505 
C431 8G-11892 
C432 8F3-123 
C433 8F3-117 
C434 8F3-112 
C435 8F3-123 
C436 8F3-117 
C437 8J-16082 
C438 8J-20578 
C439 8F3-119 
C440 8J-20613 
C441 
C442 17A-22376 

R400 9131-98 
R401 10B-17318 
R402 961-92 
R403 981-82 
R404 981-100 
R405 961-82 
R406 981-76 
R407 9B4-82 
R408 961-77 
R409 1013-22311 
R410 961-76 
R411 9131-88 
R412-413 964-68 
R414 961-70 
R415 10B-21456 
R416 981-90 
R417 981-62 
R418 961-65 
R419 9131-68 

C500 8G-19863 
C501 8F3-121 
C502 8J-20589 
C503 8C-22544 
C504 8J-16081 
C505 8J-21505 
C506 8G-21440 
C507 8J-16082 

R500 9131-88 
R501 961-50 
R502 961-94 
R503 964-74 
R504 982-65 
R505 984-70 
R506 9C1-1070 

Capacitors 

2r DEFLECTION CHASSIS 
R420 981-86 

.22 mfd, 200 volt, molded .45 

.1 mfd, 200 volt, molded .30 
10 mfd, 300 volt; 60 mfd, 50 volt; 
100 mfd, 300 volt, lytic 3.65 

5000 mmf, ceramic disk .25 
.1 mfd, 400 volt, molded 
.022 mfd, 400 volt, molded .25 
5 mmf, ceramic .25 
47 mmf, ceramic .25 
5000 mmf, ceramic .25 
Included with T400 
.0022 mfd, 400 volt, molded .30 
820 mmf, 300 volt, mica .30 
Included with T400 
5000 mmf, ceramic .25 
10 mfd, 75 volt; 10 mfd, 15 volt; 
20 mfd, 300 volt, lytic 1.26 

.01 mfd, 200 volt, molded .25 
5000 mmf, ceramic .20 
.01 mfd, 200 volt, molded .25 
.01 mfd, 400 volt molded .25 
.01 mfd, ceramic .25 
.047 mfd, 400 volt, molded .30 
.22 mfd, 400 volt, molded .30 
Printed circuit .75 
.0047 mfd, 200 volt, molded .30 
.047 mfd, 400 volt, molded .30 
.047 mfd, 200 volt, molded .30 
.1 mfd, 400 volt, molded .40 
.01 mfd, 600 volt, molded .30 
100 mfd, 150 volt, lytic 1.85 
100 mfd, 150 volt, lytic 1.98 
.47 mfd, 400 volt, molded .95 
22 mmf, ceramic .25 
680 mmf, 300 volt mica .30 
220 mmf, 500 volt, mica .25 
82 mmf. 500 volt, mica .25 
680 mmf, 300 volt, mica .30 
220 mmf, 500 volt mica .25 
.22 mfd, 200 volt, molded .45 
.0022 mfd, 200 volt, molded .25 
330 mmf, mica .25 
.0039 mfd, 600 volt, molded .30 
Included with T405 
Printed circuit .75 

Resistors 
1 megohm, 1/2  watt, 10% 
Sync Stabilizer control, 3 meg 
330K ohm, 1/2  watt, 10% 
47K ohm, 1/2  watt, 10% 
1.5 megohm, 1/2  watt, 10% 
47K ohm, 1/2 watt, 10% 
15K ohm, 1/2  watt, 10% 
47K ohm, 2 watt 10% 
18K ohm, 1/2 watt, 10% 
Picture control, 2500 ohm 
15K ohm, 1/2  watt, 10% 
150K ohm, 1/2  watt, 10% 
3300 ohm, 2 watt, 10% 
4700 ohm, 1/2  watt, 10% 
Brightness control, 500K ohm 
220K ohm, 1/2  watt, 10% 
1000 ohm, 1/2  watt, 10% 
1800 ohm, 1/2  watt, 10% 
3300 ohm, 1/2  watt, 10% 

Capacitors 
47 mmf, ceramic 
470 mmf, 500 volt, mica 
.0015 mfd, 400 volt, molded 
50 mfd, 450 volt, lytic 
.047 mfd, 400 volt, molded 
.47 mfd, 400 volt, molded 
470 mmf, 1000 volt, ceramic 
.22 mfd, 200 volt, molded 

Resisto rs 
150K ohm, 1/2 watt, 10% 
100 ohm, 1/2 watt, 10% 
470K ohm, 1/2  watt, 10% 
10K ohm, 2 watt, 10% 
1800 ohm, 1 watt, 10% 
4700 ohm, 2 watt, 10% 
3.9 ohm, 1/2  waft, 10% 

.40 

.25 

.80 

.25 

.25 

.25 

.25 

.25 

.35 

.25 

.80 

.25 

.25 

.35 

.25 

.75 

.25 

.25 

.25 

.25 

21 
R422 
R423 
R424 
R425 
R426 
R427 
R428 
R429 
R430 
R431 
R432 
R433-434 
R435 
R436 
R437 
R438 
R439 
R440 
R441 
R442 

R443 
R444-445 
R446 
R447 
R448 

R449 
R450-451 
R452 
R453 
R454 
R455 
R456 
R457 

981-51 
964-73 
961-46 
961-78 
10A-22305 
961-78 
981-110 
981-90 
961-94 
982-51 
9C1-1070 
981-102 
9131-82 
961-86 
981-108 
1013-17318 
981-102 
961-86 
1013-22307 
9131-102 
10B-22304 

982-89 
9131-62 
46M-22301 
9M-22837 
9M-22275 

981 -88 
961-102 
9131-88 
981-94 
961-84 
9131-96 
981-64 
10B-17275 

100 K ohm, 1/2  watt, 10% .25 
120 ohm, 1/2  watt, 10% .25 
8200 ohm, 2 watt, 10% .35 
47 ohm, 1/2 watt, 10% .25 
22K ohm, 1/2  watt, 10% .25 
On-Off Volume control, 1 meg 1.05 
22K ohm, 1/2  watt, 10% .25 
10 megohm, 1/2 watt, 10% .25 
220K ohm, 1/2  watt, 10% .25 
470K ohm, 1/2  watt, 10% .25 
120 ohm, 1 watt, 10% .35 
3.9 ohm, 1/2  watt, 10% .25 
2.2 megohm, 1/2 watt, 10% .25 
47K ohm, 1/2  watt, 10% .25 
100K ohm 1/2  watt, 10% .25 
6.8 megohm, 1/2  watt, 10% .25 
Vertical Hold control, 3 meg. .80 
2.2 megohm, 1/2  watt, 10% .25 
100K ohm, 1/2 watt, 10% .25 
Vertical Sine control, 750K ohm .75 
2.2 megohm, 1/2  watt, 10% .25 
Vertical Linearity control, 6000 
ohm .80 
180K ohm, 1 watt, 10% .35 
1000 ohm, 1/2  watt, 10% .25 
Resistor type fuse .55 
150 ohm, 15 watt, 10% .85 
2200 ohm, 10 watt, 10% 1.10 
1500 ohm, 10 watt, 10% 
150K ohm, 1/2  watt, 10% 
2.2 megohm, 1/2  watt, 10% 
150K ohm, 1/2  watt, 10% 
470K ohm, 1/2 watt, 10% 
68K ohm, 1/2 watt, 10% 
680K ohm, 1/2  watt, 10% 
1500 ohm, 1/2 watt 10% 
Horizontal Hold control 100K 
ohm 

R458 981-96 680K ohm, 1/2  watt, 10% 
R459 982-74 10K ohm, 1 watt, 10% 
R460 981-90 220K ohm, 1/2  watt, 10% 

Chokes, Transformers, Coils 
1400 
T401 
1402 
1403 
1404 
1405 ( Incl. 
R444-445 & 
C441) 
L400 16A-20021 
L401-402 16A-19486 
L403 ( Incl. 201-22581 
C406-407 & 
R420 

L404 16A-21214 
L405 ( Incl. 201-22302 
C440 

21" H.V. SUPPLY 

.25 

.25 

.25 
2.20 
.30 
.95 
.30 
.45 

.25 

.25 

.25 

.35 

.30 

.35 

.25 

1500 

14M-22510 
14M-22846 
18A-21216 
18A-19927 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.65 

.25 

.35 

.25 

13M-22303 Ratio Detector transformer 2.20 
12C-22508 Audio Output transformer 1.95 
12M-18241 Vertical Oscillator transformer 1.75 
12C-20761-2 Vertical Output transformer 5.05 
12D-22586 Filament transformer 7.55 
201-22697 Deflection yoke assembly 11.30 

Peaking coil ( 130UH) 
Peaking coil ( 380UH) 
Video Trap Coil assm. 

Filter choke ( 2.6 H) 
H. Hold coil assm. 

Miscellaneous 

Speaker cable ( 2131 only) 
Speaker cable 
5" PM speaker ( 2131) only 
8" PM speaker 

Chokes, Transformers, Coils 
701-22396 H. V. Deflection transformer 
2D-22253 Chassis bolt bracket 

.35 

.30 
1.55 

4.15 
1.75 

.45 

.50 
3.80 
6.85 

11.25 
.10 
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MODELS UC-2403A, -2404A, -2405A, -2406A, Ch. 24T2 

AVERAGE PICTURE 

An average picture is portrayed as a guide or reference to enable 
a better analysis of the conditions when attempting to observe 
the various distortions and deviations. 

TUNER SERVICE HINTS 

A convenient service check point is provided for measur-
ing the UHF oscillator grid current to determine whether 
the oscillator is functioning. To measure this current 
place a multimeter on the 100 microamperes scale across 
resistor R106 ( 22 ohms). A reading of 10 to 30 micro-
amperes should be obtained if the oscillator is function-
ing normally. Another check point has been provided 
for measuring the crystal current to check both the UHF 
crystal detector and oscillator. Place a multimeter on 
the 100 microamperes scale across resistor R105 ( 22 
ohms) and a reading of 5 to 40 microamperes should be 
obtained if both the oscillator and crystal are function-
ing normally. 

Before attempting service of the UHF tuner, it may 
prove helpful to check, if the same condition appears 
when tuned to a VHF station. If the condition appears 
on both UHF and VHF the cause of the trouble will 
generally be located in the I F amplifier or Video ampli-

fier circuits. If, however, the condition appears only on 
UHF and a normal picture is observed on VHF, the UHF 
antenna installation should be checked for the possible 
source of trouble before suspecting the UHF tuner. 

When attempting UHF servicing, it may prove helpful 
to bear in mind that when trouble occurs in the oscillator 
the picture will generally disappear and when there is 
a defect in the RF or mixer stage a decrease in signal 
will usually result. 

If a condition arises where trouble occurs on either high 
or low VHF band only, then it can be assumed that the 
trouble is definitely in the VHF tuner or VHF antenna 
installation. One other possibility may be due to defec-
tive switch contacts. Defective switch contacts can easily 
be replaced by removing the two question mark shaped 
springs, lifting up the switch plate assembly and re-
moving the black switch contact holder and replacing 
the switch contact. 

VHF TUNER 
REPLACEMENT PARTS 

Ref. No. Part No. Description 

C204-205-208- 201-16142 
211-213-217-
229-231 

C216-218- 8G-20878 
224-232 
C207-215-223 2C-22188 
T200 13B-22428 
L200 13M-22328 
L201 13E-17140 
1202 201-20405 
L203 13M-22312 
1204 16A-17128 
L205 13E-17140 
L206 I3M-22325 
L207 201-20405 
L208 16A-20777 
L209 I3M-22327 
L210 13E-17140 
L211 13M-22738 
L212 201-15608 
L213 I3M-22703 
L214 13E-17140 
S200-201 2J-16310 
202-203 
S204 201-22202 

5F-16311 
5M-22380 
51A-22404 
51A-22409 
51A-22406 
51A-22407 
51A-22405 
51A-22408 
49A-18799 
2M-19150-1 

Trimmer condenser 

1000 mmf, ceramic feed thru 

Capacitor plate assembly 
Converter transformer 
L. B. Antenna coil 
H. B. Antenna coil 
Antenna shunt coil 
Cascode Coil 
RF Choke 
H. B. RF Primary Coil 
L. B. RF Primary Coil 
Filament choke 
Filament choke 
L. B. RF Secondary Coil 
H. B. RF Secondary Coil 
Choke Coil 
RF Choke Coil 
L. B. Oscillator Coil 
H. B. Oscillator Coil 
Sliding switch contacts 

VHF Cathode switch 
Sliding switch contact holder 
ron core plastic nut 
ron core ( for L214) 
ron core ( for L201-205-210) 
ron core for 1213) 
ron core for L206) 
ron core for L209) 
ron core ( for L200) 
Link arm spring 
Switch lover springs 

UHF TUNER 
REPLACEMENT PARTS 

Ref. No. Part No. Description 

C102 
C104 
C105-106 
C109 
C110A-B 
T100 
1104 
L105-106 
L300-301 
L302 
L303-304 
VC-1 
S-100 
S-300 

8G-20880 
8G-21315 
8G-20878 
8G-22120 
8G-19506 
13B-22410 
16A-22362 
16A-22411 
12M-22482 
13M-22702 
13M-22425 
IN82 
20M-22462 
20B-22422 
2M-22209 
49A-22527 
6M-21936 
200-21331 
201 -213 28 
201-22368 
55A-20501 
49A-21932 
49A-22861 
2B-21801 
49A-21511 

6 mmf, ceramic feed +km 
20 mmf, ceramic feed thru 
1000 mmf, ceramic feed thru 
1000 mmf, ceramic feed thru 
1000 mmf, dual ceramic disk 
Output IF transformer 
RF Choke 
Choke coil 
Balun coil 
45MC trap coil 
43MC trap coil 
UHF crystal detector 
UHF Oscillator switch 
Antenna Switch 
Antenna switch lever 
Antenna switch lever spring 
Oscillator bar center support 
Oscillator shorting bar assm. 
6AF4 tube socket 
Power cable assembly 
Nylon cord 
Cavity tension spring 
Oscillator tension spring 
6AF4 Tube shield 
Tube shield spring 

UHF TUNER SCHEMATIC 

MISTUNING: 

Condition is generally caused by a lack of care when tuning in 
a station. A similar condition may be due to a faulty antenna 
installation or result from a defective oscillator or RF Amplifier 
tube. 

CHECK: 

V-1 
V-2 
V-3 

UHF Oscillator ( 6AF4) 
VHF RF Amplifier ( 6BZ7) 
VHF Oscillator—Converter ( 6U8) 

CJohn F. Rider 
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60 CYCLE HUM 
Usually caused by a filament to cathode short or leakage in the 
RF, IF or video amplifier tube. 

CHECK: 
V-4-5-6-7 
V-2 

V-9 

NOTE: A quick method other than substituting tubes, is to 
short each tube's cathode to ground while observing the 
picture. Shorting the cathode of the defective tube will 
produce a radical reduction of hum or a filament failure. 

I F Amplifier ( 6CB6) 
VHF RF Amplifier— 
UHF I F Amplifier ( 6BZ7) 
Video Amplifier ( 6AH6V) 

38 

C20 
1000 

c-AE_  

S200 

L2001 L20 

L202 

7,-

C206 
3 I35V 

V 2 

6BZ7 
VHF  ?LAME 
UHF IF AMP  

12.200 
10K 

FROM AUTOMATIC 
SWITCHING DEVICE 

230V  

S201 

R201 
100K 

2i2 
L206 

IF ALIGNMENT 
INPUT"re 

LL207 
000e 

C2I5 
10001 

—C2I6 
I;00u 

▪ C232 

t102e 

V-3 

6U8 
VHF coNv 
UHF IF AMP 

105V 
—C219 
— 68 

,L209 I. 

Lvoll 

L208 

 '00 0 
L2I1 

170V 

C22I 
10001 

T200 

VHF 5Çi 

50V 

R207 
IOK 

125 50v  

R206 
2200 

2.2 

1227 1000 

-2°41 

C233 =-
1000 " 

L2I5 
z TO IF 

AMPLIFIER 

S203 

40V 

AGA() 

FL e 

230 cal 
2 5 

11000 

VHF TUNER SCHEMATIC 

*WEAK PICTURE WITH SNOW 
*NO PICTURE WITH SNOW ( Raster Visible) 

This condition is usually caused by a defective antenna installa-
tion or a defective tube or component in the tuner or possibly 
the first IF Amplifier. 

CHECK: 
Antenna 
V-1 
V-2 

L212-307 
C222 V-3 Plate Capacitor 
C220 V-3 Screen Capacitor 
C210-309-223-224 Decoupling Capacitor 
1200 IF Transformer 
5300 Antenna Switch & Associated Components 
S204 VHF Oscillator Cathode Switch 
S100 UHF Oscillator Switch 
NOTE: Check antenna plugs to tuners and UHF power plug 

for proper seating. 
•Based on the auumption that the receiver was once functioning normally. 

Installation and Connections 
UHF Oscillator (6AF4) 
VHF RF Amplifier— 
UHF IF Amplifier ( 6BZ7) 

V-3 VHF Oscillator-Converter— 
UHF IF Amplifier ( 6U8) 

V-4 IF Amplifier (6CB6) 
VC-1 UHF Crystal ( 1N82) 
R203 V-2 Decoupling Resistor 
R209 V-3 Decoupling Resistor 
R210 V-3 Screen Resistor 

B Supply Choke 

32 

30 

4 

- V - 5 

6686 
12nd ir  

SOUND BARS: 

The appearance of sound bars may possibly be due to mistuning 
of the receiver, microphonic station equipment or due to micro-
phonic Vertical, RF, IF, or Video Amplifier tubes. 

CHECK: 
V-17 
V-18 
V-4-5-6-7 
V-2 

V-3 
V-9 

Vertical Blocking Oscillator ( 6BF6) 
Vertical Output ( 6S4) 
IF Amplifier (6CB6) 
VHF RF Amplifier— 
UHF IF Amplifier (6BZ7) 
VHF Converter—UHF IF Amplifier (6U8) 
Video Amplifier (6AH6V) 

NOTE: To determine possible cause of condition, properly 
tune in a station and then turn the volume control to its 
minimum volume setting. If the bars remain visible the 
trouble is usually due to the station or outside interference. 
If however, the bars disappear and by jarring the cabinet 
they reappear, the cause is most likely due to a microphonic 
tube. Gently tap each tube specified above while observing 
the picture. 

 ̂

FROM 
TUNER 

6CB6 

IF ALIGN*. NT 

F. PU' I:« L  C4-37' 811 ilr" _ L 

0300 2 121 

I OLV 1000 

IF 
ALIGNMENT' 

INPUT _ 
*a* - 

C307 

im,e T-00 

43 oroz_ 

1.307 
240V 

AGC   

FIL - 

314 C3F5 
5 

C310.- G3I1 
50001 5000Z 165 

240  

IF AVIENT 

Pujsis _ 
'isov ti' 
R II cN2 
ig f 
v 

R310 
1000 

GIA3 '°°°«1" 

R314 G323 
ICOO T680 

J.. C324 
15000 

RP POWEA 
PLUG 

24 • V 

IF AMPLIFIER SCHEMATIC 

IF 
DETECTOR OUTPUT 

V - 6 

6686 
3rd 1F  

_136 
r ïrl 

— — 1 

fiC327 R3I8 
27 226 

32 

C325 R319 
1000T 1000 

ors 
L32I 
22n 
L 2 

1301 
In-- — 

R324 
151( 

200V 

C329 

'CC° I 
▪ 9320 31 

180 

R321$ 
L325 26 y -e 

VG-2 
CK-706 
CRYSTAL 

CR.2 L326 
2.2 

L320 
41065 
22n 

R325 
3900 

al 

REPLACEMENT PARTS 

Ref. No. Part No. Description 

C305 8E-22419 
T300 201-22456 
T301 138-22430 
L307-315-316- 201-15608 
320-321-324 
L309-310-317- 16A-17937 
318-325 
L311 201-22562 
L312 201-22570 
L313 201-22585 
1314 201-22588 
1319 201-22426 
L323 201-22435 
L327 16A-22427 
L328 16A-19365 

2H-17588 
200-22722 
2C-22162 
49A-22223 
53A-22815 
49A-22277 

Trimmer condenser 
Link Input transformer assm. 
Output transformer assm. 
RF choke 

RF choke 

Plate coil assembly 
Grid coil assembly 
Trap coil assembly 
Trap coil assembly 
Plate coil assembly 
Plate coil assembly 
Peaking coil 
Peaking coil 
Tube shield 
IF coil shield can 
Drive coupling bar 
Coupling bar Spring 
Dial drive cord 
Cord tension spring 

7300 

V-4 
6686 

Ist IF AMP 

6686 

L3I3 

L3I4 

V-6 
6686 
rd I KAMP 

6K-706 
CRYSTAL 
DETECTOR 

7301 

6686 
41/1 IF AMP 

  R F POWER 
SOCKET 
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CHASSIS 24T2 

WEAK PICTURE 
NO PICTURE ( Raster Visible) 

These conditions are generally caused by a defective tube or 
component in the IF or Video Amplifiers. Note the absence of 
snow. 

CHECK: 
V-5-6-7 
V-9 
VC-2 
R321-322 
R314-319-323 
T301-L319-323 
L320-324 
L327-328 
L400-401-402-403 
C403 
R411 
R407 
R408 
C401A-402 
NOTE: Check RF 

seating 
As a fast method to help localize the defective stage 
causing the trouble, observe the face of the picture tube at 
both minimum and maximum picture control settings. If an 
increase in snow is NOT apparent at the maximum picture 
control setting the trouble is usually in the video amplifier, 
video detector or IF amplifier circuits. If an increase in 
snow is observed the trouble may be in the tuner or possibly 
the first IF amplifier stage. 

IF Amplifier (6CB6) 
Video Amplifier ( 6AH6V) 
Crystal Detector ( CK-706) 
V-7 Screen Resistors 
Decoupling Resistors 
IF Coils 
IF Grid Coils 
Detector Peaking Coil 
V-9 Peaking Coils 
V-9 Coupling Capacitor 
V-9 Plate Resistor 
Picture Control 
V-9 Screen Resistor 
V-9 Screen Capacitor 

Power and detector output plugs for proper 

OVERLOADING WASHOUT 
A washout condition ( or in severe cases overloading) is generally 
caused by a defect in the IF amplifiers, video amplifier or A.G.C. 
circuits. 

CHECK: 
V-15 
V-4-5-6-7 
V-9 
VC-2 
V-2 

AGC Amplifier ( 6AU6) 
IF amplifier ( 6CB6) 
Video Amplifier ( 6AH6V) 
Video Detector ( CK-706) 
VHF RF Amplifier— 
UHF IF Amplifier (6BZ7) 

NOTE: A defective picture tube may cause a similar condition. 
Check as a last resort. 

C424-425-426-427 
R434-435-436-
437-443 

T500 
C307-311-317 
318-324-232 

C313-322-328 
R325 
R407 
R409-411 

A.G.C. Capacitors 
A.G.C. Resistors 

H. V. Deflection Transformer 
AGC Decoupling Capacitors 

IF Grid Coupling Capacitors 
Detector Load Resistor 
Picture Control 
V-9 Plate Resistors 

NOTE: Check RF Power plug for proper seating. For a rapid 
AGC check disconnect antenna lead-in wire from receiver 
and couple close to antenna terminals to reduce signal 
strength. If picture improves the AGC can be suspected. 
Compare AGC and detector output voltage. Under normal 
operating conditions these two negative voltages should be 
approximately equal. If the AGC voltage is low, the cause 
may be due to a gassy RF or IF tube, leaky IF grid coupling 
capacitor or a defective component in the AGC circuit. 

34 

29 

33 

A G.C. TO R. F 
POWER SOCKET 

Li V- 9 

6AH6V 

REPLACEMENT PARTS 

Ref. No. Part No. Description 

C401A 
C426 
R407 
R413 
L400 
L401 
L-402-403 
T406 

8C-22536 
8C-20557 
1013-22306 
10B-21456 
16A-19365 
201-22571 
16A-19365 
201-22857 
15B-17278-10 
16M-22873 
16M-20697 
16M-19906 

10 mfd, 300 volt—part of lytic 
5 mfd, 50 volt, lytic 
Contrast Control-750 ohm 
Brightness Control-500K ohm 
Peaking Coil-240 UH 
Video Trap Coil Assembly 
Peaking Coil-240 UH 
Deflection Yoke Assembly 
C.R.T. Socket and Cable 
Anti-Pin Cushion Magnet 
Centering Magnet 
Ion Trap Magnet 

R443 

22K 

V-15 

6AU6 
FAGG Amp' 

150V 

200 

OV 

el 

+220V 
•Er 

Rle5 

R434 
47K 

— 

I 
BOOST 

S lóv, 5 
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POWER SOCKET 

L400 C403 

1rICM \-6-1 4 H  IMF 
VIDEO AMP 
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_L 
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C425 
I MF 

C426. 

450V 
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POWER SOCKET 

-.5v 

0-3 5V_ 

1 

90 
V 

C401A 
IOMF T 
300V 

R409 R4I0 

I5K 

L402---> 
410UH"P) 
23a 

220K 

+ 220V >.   umv  ..B 

C402 

R401711-5CC° 
47KJ. 

R4I2 
5600 

R4I3  
rIein-ilRE, ElirRi7-1TNES  
750 L403 500K 

+220V> ( Mlá C405 
"W 410 UH 23.a. 1-047MF 

TO SYNC ..‹ I 
CLIPPER (PIN 7) 

R411 
56C0 
2W 

12 

o 

o 

10 

FROM PIN I 
3 V< H. V. POWER 

ION TRAP 
MAGNET 

e 

R4I4 
100K 

CENTERING 
MAGNET 

DEFLECTION 
YOKE 

R473{ 
OV- 220 K L) 
210V 

SOCKET 

V-10 
24 DP4A 
CATHODE 
RAY 
TUBE 

C406 
-r--047NIF 

/I\ 
FROM 

VERT DEFL. 

HIGH 
VOLTAGE 

FROM 
HORIZONTAL 
YOKE SHIELD 

6 36 

VIDEO AMPLIFIER SCHEMATIC 

SMEAR 

This condition is generally due to a defective tube or component 
in the IF or Video Amplifier circuits. 

CHECK: 

V-9 
VC-2 
V-4-5-6-7 

R411 
L327-328 
1400-401-402-403 
C403 
R325 
R408 
C-401A-402 
R407 

Video Amplifier ( 6AH6V) 
Crystal detector ( CK-706) 
IF Amplifiers ( 6C136) 

V-9 Plate Resistor 
Detector Peaking Coils 
V-9 Peaking Coils 
V-9 Coupling Capacitor 
Detector Load Resistor 
V-9 Screen Resistor 
V-9 Screen Capacitor 
Picture Control 
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POOR VERTICAL LINEARITY 
Condition is generally due to a misadjustment of the vertical 
size, linearity or centering controls. 

CHECK: 
R447 Vertical Size Control Adjustment 
R450 Vertical Linearity Control Adjustment 

Centering Control Adjustment 
V-17 Vertical Blocking Oscillator ( 6BF6) 
V-18 Vertical Output ( 6S4) 
T403 Vertical Output Transformer 
R451 V-18 Plate resistor 
0437 V-18 Plate capacitor 
C435 Coupling capacitor 
0401D V-18 Cathode by-pass 
R448 V-18 Grid resistor 

NOTE: In the absence of a test pattern it is possible to adjust 
the receiver for a reasonable vertical distribution. Turn the 
V. Size and the V. Linearity controls to their minimum adjust-
ment position and then with the centering control properly 
adjust the remaining picture to the vertical center of the 
tube. Adjust the V. Size and V. Linearity controls until the 
picture fills the mask, bearing in mind that the size control 
effects the bottom portion of the picture and the linearity 
control affects the upper portion of the picture. To check 
vertcial distribution, roll the picture slowly using the V. 
Hold Control and observe the blanking bar as it drifts. If 
the V. Size, V. Linearity and centering controls are properly 
adjusted the thickness of the bar will not change during its 
movement. 

EXCESSIVE VERTICAL SIZE 
This condition is genreally due to misadjustment of the vertical 
size and linearity controls. 

CHECK: 

R447 
R450 

Vertical Size Control Adjustment 
Vertical Linearity Control Adjustment 

INSUFFICIENT VERTICAL SIZE 
This condition is usually caused by misadjustment of the vertical 
size and linearity controls or due to a defective tube or com-
ponent in the vertical deflection circuit. 

CHECK: 
R447 Vertica Size Control Adjustment 
R450 Vertica Linearity Control Adjustment 
V-17 Vertica Blocking Oscillator ( 68F6) 
V-18 Vertica Output ( 6S4) 
T403 Vertica Output Transformer 
1406 Deflection Yoke 
R451 V-18 Plate Resistor 
0437 V-18 Plate Capacitor 
C401D V-18 Cathode By-pass 
C435 V-18 Coupling Capacitor 

REPLACEMENT PARTS 

Ref. No. Part No. Description 

C401D 8C-22536 
C429 17A-22376 
C436 8C-22550 
R445 10B-17318 
R447 10B-22307 
R450 10B-22687 
1402 12M-18241 
1403 12C-20761-2 

60 mfd, 50 volt—part of lytic 
Printed Circuit 
20 mfd, 450 volt, lytic 
V. Hold Control-3M ohm 
V. Size Control-750K ohm 
V. Linearity Control-5000 ohm 
Vertical Oscillator Transformer 
Vertical Output Transformer 

11 

12 

10 

15 

26 

V. Hold: 
The Vertical Hold control should be adjusted when the 

picture is rolling or flipping up or down. The proper 
setting of the vertical hold control is that point where 
the picture is moving slowly upward and just locks into 
place. At this control setting, noise will have the least 
tendency to interrupt vertical sync. 

V. Size and V. Linearity: 
The vertical size and linearity controls should be ad-

justed while a test pattern is being received. The line-
arity control affects the upper portion of the picture 
while the size control affects the overall size especially 
the lower portion of the picture. Adjust both controls 
simultaneously until the test pattern is symmetrical and 
fills the entire screen vertically. Readjust the vertical 
hold control if necesary. 
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R452 
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FROM PIN 
<OF H.V. POWER 

PLUG 

14 

VERTICAL DEFLECTION SCHEMATIC 

NO VERTICAL SWEEP 
This condition is generally caused by a defective tube or com-
ponent in the vertical deflection circuit. 
CHECK: 

V-17 Vertical Blocking Oscillator ( 68F6) 
V-18 Vertical Output (654) 

1440032 Vertical Blocking Osc illator Transformer 
1  Vertical Output Transformer 

Deflection Yoke 01440360-432435 

R447 Coupling Capacitor 
Vertical Size Control 

NOTE: Check Vertical Yoke socket for proper seating. One 
method of isolating the defective stage is to apply a 60 
cycle 6.3 filament voltage through a .5 MFD capacitor to 
various points in the vertical deflection circuit. If an increase 
of vertical deflection is not observed as the 60 cycle voltage 
is applied the defect is located between the point tested 
and the deflection yoke. 
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CHASSIS 24T2 

SYNC CLIPPER AND AMPLIFIER SCHEMATIC 

Service Hint 

A poor vertical sync condition may possibly be due to 
a defect in the RF, IF or video amplifier stages. This may 

be quickly checked by observing the blanking bar as illus-
trated in condition 16. If the detail in the blanking bar 
is not blacker than the blackest portion of the picture 
an overloading condition exists. Refer to overloading, 

condition number 33. 

POOR VERTICAL SYNC 

Poor vertical sync is generally caused by improper adjustment of 
the vertical hold control or a defect in the oscillator, sync am-
plifier or sync clipper circuits. 

CHECK: 
R445 

V-16 
V-17 
V-8 

C429 
R443-444-445-446 
C430 
1402 

Vertical Hold Control Adjustment 

Sync Amplifier ( 6AV6) 
Vertical Blocking Oscillator ( 68F6) 
Sync Clipper (68E6) 

Intergrating network 
Vertical Hold Control Resistors 
Coupling Capacitor 
Oscillator Transformer 

16 

17 

  FROM PLATE 
"" (PIN 7) OF SYNC 

AMPLIFIER V- I6 

H. Hold: 

Set the H. Hold control on the front of the set to the 
center of its range. Adjust the H. Hold coil on top of 
the chassis until a steady picture is obtained. Set the H. 
Hold coil to the center of its range ( center position be-
fore going out of sync in either direction). To check the 
adjustment, tune from one station to another. If the 
controls are properly adjusted the picture will remain 
in sync at all times. 

REPLACEMENT PARTS 

Ref. No. Part No. Description 

C452 8G-21440 
R471 108-17764 
L409 201-22949 

51A-19322 

470 rnmf, 1000 volt, ceramic 
H. Hold Control-50K ohm 
H. Hold Coil 
Iron Core for L409 

T V-20 

6AL5  
AFC DISCR  

6U6 

C444 R48 
1 20 
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POOR HORIZONTAL SYNC 

Poor horizontal sync is usually caused by misadjustment of the 
horizontal hold control, hold coil or due to a defective tube or 
component in the horizontal multivibrator, AFC, sync amplifier 
or sync clipper circuits. 

CHECK: 
R471-L409 
V-21 
V-20 
V-16 
V-8 

L409 
C450 
C-448-449 
C443-451 
R466-468 
C444-447 
R467-469-470-501 
R439-441 

Horizontal Hold Control Adjustment 
Horizontal Multivibrator ( 12AU7) 
Horizontal AFC Discriminator (6AL5) 
Sync Amplifier (6AV6) 
Sync Clipper ( 68E6) 

Horizontal Hold Coil 
Horizontal Hold Coil Capacitor 
V-21 Grid Capacitors 
V-21 Coupling Capacitors 
V-20 Feedback Resistors 
V-20 Feedback Capacitors 
V-21 Plate and Grid Resistors 
V-16 Voltage Divider Resistors 

HORIZONTAL DISPLACEMENT 

Condition can be caused by improper adjustment of the Horizon-
tal Hold control or a defective tube or component in the sync 
clipper or amplifier, AFC, horizontal multivibrator or pulse 
amplifier circuits. 

CHECK: 
R471-L409 
V-20 
V-21 
V-22 
V-16 
V-8 

C502-R502 
R501 
C448-449 
R466-468 
C444-447 

NOTE: Check H. V 

Horizontal Hold Control Adjustment 
AFC Discriminator (6AL5) 
Horizontal Multivibrator ( 12AU7) 
Horizontal Pulse Amplifier ( 25CD6) 
Sync Amplifier ( 6AV6) 
Sync Clipper ( 6BE6) 

Boost Voltage Filter 
V-21 Plate Resistor 
V-21 Grid Capacitor 
AFC Feedback Resistor 
AFC Feedback Capacitor 

. Power and Yoke plug. 

H. Drive 
The H. Drive control should be adjusted only after a 
station is properly tuned in and the H. Size and H. Lin-
earity controls are adjusted for correct size and good 
linearity. The Drive control should be turned clockwise 
until a fold-over ( sectional scan slow down evidenced by 
a white vertical line) appears in the center portion of 
the picture. Turn the Drive control counter-clockwise 
until all traces of fold over disappear and then give an 
additional one-eighth turn counter-clockwise. As a check 
turn the brightness control to maximum and minimum 
brilliance and observe the face of the picture tube. If 
the Drive control is adjusted properly a fold over will not 
appear as the brightness control is varied. 

19 

20 

22 

H. Size and H. Linearity 

The H. Size and H. Linearity controls should be adjusted 
while a test pattern is being received. The Size control 

should be adjusted until the raster fills the entire screen 
horizontally and the Linearity control should be adjusted 
for a horizontal symmetrical test pattern. The H. Size 
and Centering controls may require readjustment. Each 
time a major adjustment of either the H. Size or Linearity 

controls are made the H. Drive control should be re-
adjusted. 

21 

23 

INSUFFICIENT 
This condition 
size control or 
circuit. 
CHECK: 

REPLACEMENT PARTS 

Ref. No. Part No. 

C501 
C502 
T500 
T406 
1500 

8E-22538 
8C-19546 
201-22382 
201-22857 
201-20186-1 
51A-19322 

HORIZONTAL OUTPUT AND HIGH VOLTAGE SCHEMATIC 

DRIVE BAR 
This condition is generally caused by misadjustment of the H. 
Drive control or due to a defective tube of component in the 
horizontal output section. 
CHECK: 

C501 
1500 

Description 

170-780 mmf, H. Drive Trimmer 
20 mfd, 150 volt, lytic 
H. V. Deflection Transformer 
Deflection Yoke Assembly 
H. Linearity Coil 
Iron Core for L500 

V-22 
V-23 
V-21 

R505 
R503 
C505 
C501-502 
R500-501 
C500 
NOTE: Check 

HORIZONTAL SIZE 
is usually caused by misadjustment of the horizontal 
a defective tube or component in the high voltage 

H. Drive Control Adjustment 
H. Linearity Control Adjustment 
Horizontal Size Control Adjustment 
Horizontal Pulse Amplifier ( 25CD6) 
Horizontal Damper ( 12AX4) 
Horizontal Multivibrator ( 12AU7) 
V-22 Screen Resistor 
V-22 Grid Resistor 
V-22 Screen Capacitor 
V-22 Grid Capacitor 
V-21 Plate Resistor 
V-21 Plate Capacitor 

H.V. Power plug for proper seating. 

Horizontal Size Control Adjustment 
V-22 Horizontl Pulse Amplifier ( 25CD6) 
V-23 Horizontal Damper ( 12AX4) 
R-505 V-22 Screen Resistor 
R500-501 V-21 Plate Resistor 
R503 V-22 Grid Resistor 
C500 V-21 Plate Capacitor 

©John F. Rider CHASSIS 24T2 
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NO RASTER WITH NORMAL SOUND 

No Raster ( no brightness on face of picture tube) with normal 
sound is usually caused by a defect in the high voltage supply 
or the components associated with the picture tube. 

CHECK: 

R413 Brightness Control Adjustment 
Ion Trap Magnet Adjustment 

V-24 High Voltage Rectifier ( 183) 
V-22 Horizontal Pulse Amplifier ( 25CD6) 
V-21 Horizontal Multivibrator ( 12AU7) 
V-23 Horizontal Damper ( 12AX4) 
V-10 Picture Tube ( 24DP4) 

R505 V-22 Screen Resistor 
C505 V-22 Screen Capacitor 
R501 V-21 Plate Resistor 
1500 H.V. Deflection Transformer 
T406 Deflection Yoke 

NOTE: Check H.V. Power and H. Yoke plugs for proper seat-
ing, CRT sockets and high voltage anode lead for proper 
connections. 

NO RASTER NO SOUND 

A condition of No Raster with No Sound is generally caused by 
a filament failure in the series filament string or a defect in the 
B supply voltage source. 

CHECK: 

S-300 

V-18 
V-23 
V-14 
V-19 
R456 
R457-458 
C401-439-440-441 
R459 
L406-407-408 
1405 

Phono-TV Switch Position 

Vertical Output ( 6S4) 
Horizontal Damper ( 12AX4) 
Audio Output ( 5005) 
Horizontal Pulse Amplifier ( 25CD6) 
Resistor Type Fuse 
Series Filament Resistor 
13 Supply Filter Lytics 
Voltage Divider Resistor 
B Supply Filter Choke 
Power Transformer 
Selenium Rectifiers 

NOTE: Check AC line cord, safety interlock and on-off switch. 

31A 

31B 

EXCESSIVE HORIZONTAL WIDTH 
Condition is generally due to improper adjustment of the H. Size 
control, insufficient high voltage or possibly caused by high AC 
line voltage. 

CHECK: 

V-24 
V-22 
V-23 
V-21 

R505 
C505 
R503 
C501-0502 
R500-501 
T500 
R507 
C500 

Horizontal Size Control Adjustment 

High Voltage Rectifier ( 1133) 
Horizontal Pulse Amplifier ( 25CD6) 
Horizontal Damper ( 12AX4) 
Horizontal Multivibrator ( 12AU7) 

V-22 Screen Resistor 
V-22 Screen Capacitor 
V-22 Grid Resistor 
V-22 Grid Capacitor 
V-21 Plate Resistor 
N.V. Deflection Transformer 
V-24 Filament Resistor 
V-21 Plate Capacitor 

31 

PILOT LIGHT SELENIUM PILOT LIGHT 
, 

C441_—C440 l(cre-en's 

R457 

R456 
Fverii 
RESISTOR 

R458 

Y405 

A G LINE 
CABLE 

V-19 

5Y3 
L V REC. 

LOW VOLTAGE SCHEMATIC 

37 

REPLACEMENT PARTS 

Ref. No. Pert No. Description 

C401B-C 8C-22536 30 mfd, 300 volt-60 mfd, 
300 volt—part of lytic 

C439A-B 8C-22730 30 mfd, 150 volt-200 mfd, 
150 volt, lytic 

C440 8C-22463 150 mfd, 150 volt, lytic 
C441 8C-22464 150 mfd, 150 volt, lytic 
R432 9C1-1072 5.6 ohm, V2 watt, 10% 
R456 46M-23018 Resistor Type Fuse 
R457 9M-22542 35 ohm, 15 waft 
R458 9M-22583 110 ohm, 25 watt 
R459 9M-22275 2200 ohm, 10 watt 

1500 ohm, 10 watt, 
T405 12A-22509 Power Transformer 
L406 16A-22584 Filter Choke 
L407-408 16A-22584 Filter Choke 
S300 20A-22479 Phono-TV Switch 

21J-22274 Selenium Rectifier 
158-21186 Mounting Plate for C441 
15B-22731 Mounting Plate for C439 
201-22551 AC Line Cable Assm. 

BLOOMING 

The blooming effect will vary with adjustment of the picture and 
brightness controls and is usually caused by a defective tube or 
component in the high voltage or B supply voltage circuits. 

CHECK: 

V-24 High Voltage Rectifier ( 183) 
V-22 Horizontal Pulse Amplifier 25CD6) 
V-23 Horizontal Damper ( 12AX4) 
V-19 Low Voltage Rectifier ( 5Y3) 
V-10 Picture Tube ( 24DP4) 

R507 
R502-0502 
1500 
C401-439-440-441 
L406-407-408 

V-24 Filament Resistor 
Boost Voltage Filter 
H. V. Deflection Transformer 
B Supply Filter Lytics 
Filter Choke 
Selenium Rectifiers 

 - 
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INSUFFICIENT HORIZONTAL AND VERTICAL SIZE 

This condition can possibly be caused by incorrect horizontal 
size, vertical size and linearity control adjustments, low B supply 
voltage or possibly due to low AC line voltage. 

CHECK: 

V-19 Low Voltage Rectifier ( 5Y3) 
V-22 Horizontal Pulse Amplifier ( 25CD6) 
V-23 Horizontal Damper ( 12AX4) 

C502-R502 
C4O1-439-440-441 

Boost Voltage Filter 
B Supply Filter Capacitors 
Selenium Rectifiers 

NOTE: Check H.V. power plug for proper seating and 
line voltage. 

AC 

POOR FOCUS 

This condition is generally caused by an incorrect adjustment of 
the ion trap magnet, insufficient high voltage or a defect in the 
B supply voltage source. 

CHECK: 

Ion Trap Magnet Adjustment 
V-21 Low Voltage Rectifier ( 5Y3) 
V-24 High Voltage Rectifier ( 163) 
V-22 Horizontal Pulse Amplifier ( 25CD6) 
V-23 Horizontal Damper ( 12AX4) 
V-21 Horizontal Multivibrator ( 12AU7) 
V-10 Picture Tube (24DP4) 

C401-439-440-441 
T406 

B Supply Filter Lytics 
Deflection Yoke 
Selenium Rectifiers 

NOTE: Since the centering control will be effective in either 
of two positions, the preferred position is approximately 180 
degrees away from the magnet of the ion trap to minimize 
interaction. 

INCORRECT CENTERING 

Condition is due to incorrect adjustment of the centering control. 

CHECK: 

Centering Control Adjustment ( Refer to page 20) 

NOTE: Do not attempt to correct for vertical centering with 
either the vertical size or linearity controls and do not use 
the horizontal hold control to affect horizontal centering. 

27 

24 

35 

25 

18 

28 

TILTED PICTURE 

This condition is caused by an incorrectly positioned deflection 
yoke. 

CHECK: 

Deflection Yoke Positioning Adjustment 

TUBE SHADOW 

This condition is usually caused by an incorrectly positioned de-
flection yoke or a misadjusted centering control or ion trap 
magnet. 

CHECK: 

Deflection Yoke Positioning Adjustment 
Centering Magnet Adjustment 
Ion Trap Magnet Adjustment 

REPLACEMENT PARTS 

Ref. No. Part No. 

201-22857 
158-17278-10 
16M-19906 
16M-20697 
16M-22873 

Description 

Deflection Yoke Assembly 
CRT Socket and Cable 
Ion Trap Magnet 
Centering Magnet 
Anti- Pin Cushion Magnet 

Ion Trap Magnet: 
If adjustment is determined necessary, loosen the wing 

nut, rotate and slide the magnet until the position which 
gives maximum illumination is found. Adjust the screw 
for maximum illumination. Repeat the above two steps. 
Rotate and slide the magnet until the best focus position 
h found without sacrificing brilliance. Tighten wing nut. 
Adjustment should be made with brightness and picture 
controls set for normal viewing. The position of the ion 
trap magnet MUST be over the grid of the picture tube 
(second cylinder from the base identified by a flared for-
ward lip) after the adjustment is complete. 

Centering Magnet: 
The centering magnet should be rotated and the con-

trol adjusted until the picture is properly framed keeping 
in mind that the effect of the control is governed by the 
position of rotation. If the control is above or below 
the neck of the picture tube, the picture can be moved 
up or down. To the left or right of the neck of the 
picture tube, the picture can be moved either to the 
left or right. The position of the centering magnet should 
be 1/4 to 1/2  inch behind the deflection yoke. 

Anti-Pin Cushion Magnet: 
Adjust centering until edge of the raster is visible. 

Loosen the positioning screw and slide the magnet until 
the edge of the raster is vertically straight. If keystoning 
is noticed adjust magnet in vertical plane. 

Deflection Yoke: 
The correct position for the deflection yoke is as far 

forward on the neck of the picture tube as the shape of 
the tube will allow. Tube shadow or a tilted raster may 
result from an incorrectly positioned yoke. If a position 
adjustment is necessary, loosen the yoke wing nut located 
at the top of the picture tube assembly. 

YOKE WING 
NUT 

AJDUSTING 
SCREW 

ION TRAP 
MAGNET 

CENTERING 
MAGNET 
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TRAPEZOIDAL RASTER 

A trapezoidal raster is generally caused by a defective deflec-
tion yoke or associated components. 

CHECK: 

1406 Deflection Yoke 
R453-454-455 Yoke Loading Resistors 
C438 Yoke Equalizing Capacitors 

39 

SOUND CONDITIONS 

It will always prove helpful when analysing a service con-
dition to first determine if the sound section is function-
ing normally. Since the receiver is of the intercarrier 
type, both the sound and picture information are ampli-
fied simultaneously by the tuner and IF amplifiers. By 
analysing the above, it can be assumed that if the pic-
ture appears to be normal and the sound is not function-
ing properly the defect is located between the sound 
take off point ( IF Detector Output) and speaker. 

B - NO SOUND 

A no sound condition with a normal picture is gener-
ally caused by a defective tube or component be-
tween the IF Detector Output and speaker. 

CHECK: 

S400 Phono-TV Switch Position 

V-11 Audio I F Amplifier ( 6AU6) 
V-12 Audio Detector ( 6AL5) 
V-13 Audio Amplifier ( 6AV6) 
V-14 Audio Output (5005) 

R419 V-11 Screen Resistor 
C415 V-11 Screen Capacitor 
R427 V-13 Plate Resistor 
R422 Volume Control 
C422 Coupling Capacitor 
R459 Voltage Divider Resistor 
R430 V-14 Cathode Resistor 
1401 Output Transformer 
1400 Ratio Detector Transformer 

Speaker 

Speaker cable connections. NOTE: Check 

40 

C - WEAK SOUND 

A weak sound condition is generally caused by a weak 
tube or misalignment of the sound section. 

CHECK: 

V-11 Audio I F. Amplifier ( 6AU6) 
V-13 Audio Amplifier ( 6AV6) 
V-14 Audio Output ( 5005) 

1400 Ratio Detector Transformer 
Adjustment ( Primary-Bottom Slug) 

L404 Audio Pick-Off Coil Adjustment 

  DETECTOR 

SOUND CONDITIONS 

D - DISTORTED SOUND 

This condition is usually caused by a defective tube 
or component in the sound section. 

CHECK: 

V-14 
V-12 
V-13 

C-419A-B-C 
C422 
R427 
R430 
T400 

Audio Output ( 5005) 
Audio Detector ( 6AL5) 
Audio Amplifier ( 6AV6) 

Filter Lytic 
Coupling Capacitor 
V-13 Plate Resistor 
V-14 Cathode Resistor 
Ratio Detector Transformer 
Speaker 

T400 Ratio Detector Transformer 
Adjustment ( Secondary-Top Slug) 

E - HUM OR BUZZ IN SOUND 

This condition is generally due to a defective tube or 
component in the sound section or due to a misalign-
ment of the sound coils. 

CHECK: 

V-12 
V-14 
V-13 
V-11 

C419A-B-C 

T400 

L404 
C414 

Audio Detector ( 6AL5) 
Audio Output ( 5005) 
Audio Amplifier (6AV6) 
Audio IF Amplifier ( 6AU6) 

Filter Lytic 

Ratio Detector Transformer 
Adjustment ( Secondary -TopSlug) 
Audio Pick-Off Coil Adjustment 
Buzz Control Adjustment 

NOTE: A fast method of isolating the defective stage 
when a troublesome sound condition occurs is to apply 
a 60 cycle 6.3 filament voltage through a .5 mfd capa-
citor to various points in the sound section. If an increase 
of volume is not observed as the 60 cycle is applied, the 
defect is located between the point tested and the 
speaker. 

REPLACEMENT PARTS 

Ref. No. Part No. Description 

C414 8E-22538 
C419A-B-C 8C-22524 

R422 10A-22308 
R428 10B-19542 
1400 13M-22303 
T401 12C-22508 
L404 201-22582 
S400 20A-22479 

170-780 mmf, Trimmer 
10 mfd, 75 volt-10 mfd, 25 volt-
20 mfd, 300 volt. lytic 
Volume Control & Switch-1M ohm 
Tone Control-1M ohm 
Ratio Detector Transformer 
Audio Output Transformer 
Sound Pick-Off Coil 
Phono-TV Switch 

3 n 

1C407 
3.3 

OUTPUT 

v-I 
6AU6 

'AUDIO IF .-.17A:P 
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47K !VIP 
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EXTERNAL INTERFERENCE 

The five service conditions below which are usually caused by external interference have been included 
in the "Service Saver" as they are common service complaints. These conditions are presented so 
that they can easily be identified and usually the effects in the picture are little affected by a 
control adjustment, tube or component substitution or circuit modification. These conditions result 
from an interferring external signal and are seldom caused or due to a defect in the receiver. 

CHANNEL CROSS TALK 

Due to interference from a nearby station on same channel or 
due to adjacent channel interference-Orientation, relocation or 
an antenna with sharper directivity characteristics and the use of 
traps are suggested to reduce or eliminate channel cross talk. 

RF INTERFERENCE 

Due to a beat frequency between the incoming signal and high 
powered radio equipment or a local oscillator in a receiver being 
operated in the vicinity-Orientation, relocation or installing a 
higher gain and more directional type antenna or the use of a 
booster may be effective in eliminating this interference. 

g»Nga 

I
DIATHERMY INTERFERENCE 

Caused by X-Ray, commercial RF heating, ultra-violet and fluor-
escent lights, brush motors and other 60 cycle operated equip-
ment-Filters or other corrective measures installed at the source 
of interference may be tried to eliminate the herring-bone pat-
tern from the picture. 

IGNITION INTERFERENCE 

Caused by ignition systems of cars or trucks or by breaking con-
tact type of electrical appliances in vicinity. Similar condition 
may result from arcing in high voltage supply. - Effects in the 
picture may be reduced by relocation or installing a more direc-
tional type antenna, shielding or redressing the transmission line 
or by installing a power line filter. 

GHOSTS 

Due to the transmitted signal being reflected from buildings, 
hills or mountains and other surrounding structures. - To elim-
inate or reduce the effects in the picture, orientation, relocation 
or probing, or installing an antenna with improved directivity 
characteristics should be attempted. 

©John F. Rider 

TUNER DRIVE ASSEMBLY 

TO REMOVE TUNER DRIVE ASSEMBLY FROM RF. CHASSIS 

1. Remove coupling arm spring from each side of tuner 
drive assembly. 

2. Remove coupling arm connecting bar from each side 
of tuner drive assembly. 

3. Remove the four tuner drive mounting screws from 
top of RF chassis and remove tuner drive assembly 
from bottom of RF chassis. 

TO DISASSEMBLE TUNER DRIVE ASSEMBLY 

1. Place tuner drive assembly on it's VHF side, the 
end plate assembly is now the top end, which is the 
UHF side. ( See Fig. 1.) 

2. Remove coupling arm screw, two washers, lock 
washer and coupling arm. 

3. Disconnect locking arm spring. 
4. Loosen tie plate mounting screws and remove the 

top one from each tie plate. 
5. Loosen four set screws. Two on each locking collar 

DRIVEN PLATE ASSY TIE PLATE 

DRIVE PULLEY 

LOCKING ARM 
SPRING 

LARGE 
BALL 

END PLATE 
ASSY 

COUPLING ARM 
SPRING 

CONNECTING 
BAR 

COUPLING 
ARM 

UHF 
SIDE 

THRUST 
SPRING 

EXTERNAL 
LOCK WASHER 

STOP DOG 

located on each end of tuning shaft. 
6. Loosen dial cord. 
7. Remove top end plate assembly. 
8. Remove dial cords. 
9. Remove two idler pulleys. 

10. Remove thrust spring. 
11. Remove driven plate assembly. 
12. Remove three small and one large ball bearing. 
13. Remove drive pulley. 

IDLER PULLEYS DRIVEN PLATE ASSY 

DRIVE PULLEY 
SHAFT 

TIE PLATES 

LOCKING COLLARS TUNING SHAFT 

FIGURE 1. DIAL DRIVE ASSEMBLY 

TO ASSEMBLE TUNER DRIVE ASSEMBLY AND RESTRING DIAL CORD 

Place tuner drive assembly on it's VHF side. 

2. Cut dial cord to 33 inches length as needed. 

3. On one end of dial cord tie a tension spring and 
insert the other through locking collar hole and tie 
a knot. ( See Fig. 2.) 

4. Place the above dial cord with tension spring and 
collar on one end of drive pulley. Place dial cord 
tension spring on right side of right wing. ( on out 
side of drive pulley). Wrap around wing and make 
two full turns in clock-wise direction. Tape may be 
used on right side of right wing to hold dial cord 
tight. 

5. Place second dial cord with tension spring on left 
side ( on outside of drive pulley) of left wing. Wrap 
around wing and make two complete turns in a 

END PLATE 
ASSY. 

LOCKING ARM 

THRUST 
SPRING 

COUPLING 
ARM 

VHF 
SIDE 

i DWG. NO.1116 

counter clock-wise direction. Again tape may be 
used on left side of left wing to hold dial cord tight. 

6. Insert drive pulley over drive pulley shaft. 

7. Put the 3 small ball bearings and 1 large ball bear-
ing in their respective holes in drive pulley. 

8. Place driven plate assembly over drive pulley shaft 

9. Place thrust spring over driven plate ( refer to 
Figure 1). 

10. Insert two idler pulleys at top of end plate assem-
bly. Make sure excess dial cord is on the outside of 
idler pulleys. 

11. Add end plate assembly, making sure that locking 
arm can swing out. 

12. Replace three tie plate screws. 

CHASSIS 24T2 
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VIDEO IF ALIGNMENT 

13. The next three steps are most easily done with the 
help of an assistant. Set tuning shaft 61/2 turns from 
either stop and hold at that point. Also set drive 
pulley to center position, wings will be centered 
looking through hole at top tie plate. Remove tape 
from right wing. By-pass idler pulley and wrap dial 
string around knurl end of tuning shaft in a counter-
clockwise direction. ( See Figure 2.) 

14. Remove tape from left wing, by-pass other idler 
pulley and wrap dial string around tuning shaft in 
a clockwise direction ( looking from knurl end of 
shaft). 

15. Take a small screw driver or pick, and increase 
spring tension of both dial cords and place over 
idler pulleys. Dial cord should be fairly tight. If 
not, ( keep drive pulley in center of wings and tun-
ing shaft at 61/2 turns from either stop) take up all 
slack of dial cord with locking collars at both ends 
of tuning shaft and lock in place with set screws. 

16. Tighten all tie plate screws. 
17. Hook up locking arm spring. 
18. Assemble coupling arm and washers. With both 

wings in center of top tie plate hole, and tuning 
shaft still at 61/2 turns. Coupling arms should both 
be touching their respective stop dogs. 

19. As a check to determine if the tuner drive assembly 
was assembled correctly, measure distance from 
both coupling arms to their respective stop dogs 
when tuning shaft is turned from one stop to other 
stop. This distance should be equal ( approximately 
1/8") on both sides. ( opposite side of stop dog as in 
step 18) 

20. Mechanical tracking is incorrect if distance be-
tween locking arm and stop dogs are not equal on 
both sides. If not equal, let up on dial string by 
loosening set screws on locking collar on the side 
which has the locking arm further away from stop 
dog. Loosen set screw on other locking collar and 
take up slack in dial cord and tighten screws on that 
collar. ( If so desired, take dial string off of idler 
pulleys to relieve tension on dial string. 

21. If tuner drive assembly tunes both UHF and VHF 
at same time, the drive assembly has not been cor-
rectly assembled and the following checks should be 
made. 

(a) Check both coupling arms to make sure that 
they are touching stop dogs with tuning shaft 
at 61/2 turns. 

(b) Make sure the UHF tuner is set slightly off its 

CENTER 
OF BOTH WINGS 

2 TURNS COMTER 

CLOCKWISE 

\\\\NN( 

LEFT WING 

TENSION 
SPRING 

CLOCK1SE 

6-% 4,,F, vs 

2 TURNS 
CLOCKWISE 

RIGHT WING 

TENSICfi 
SPRING 

COUNTER 
CLOCKWISE 

DWG NO 1117 

FIGURE 2. DIAL CORD REPLACEMENT 

stop at the high frequency end when tuner drive 
assembly is installed. 
Make sure VHF coupling arm hits stop dog be-
fore VHF tuner reaches its mechanical stop. 
(transfer position) 

Where the VHF tuner drives correctly, but UHF 
tuner tends to jam at time of transfer, check 
collar of UHF tuner coupling arm. Make sure 
that the UHF switch is open when slightly off 
the high frequency end stop ( ribbons out of 
cavity) and then measure to see if connecting 
bar will fit between the UHF tuner coupling 
and drive assembly coupling arm. Loosen alien 
screws on UHF tuner locking collar so connect-
ing bar will fit, then tighten set screws on 
collar. 

UHF or VHF tuner stops must not prevent 
coupling arms on tuner drive assembly from 
touching their respective stop dogs at time of 
transfer. Uncouple connecting bars to check if 
either tuner is causing unit to jam. 

TO INSTALL TUNER DRIVE ASSEMBLY INTO RF CHASSIS 

1. Make sure that the tuning shaft is 61/2 turns from 
either stop, wings in center, looking through top tie 
plate hole. 

2. Replace tuner drive assembly through bottom of RF 
chassis, and mount with the four self-tapping screws 
from top of RF chassis. The tuner drive assembly will 
fit only one way. 

3. Set the UHF tuner slightly away from the high fre-
quency end stop where the cam opens up the UHF 

switch. Set VHF tuner at the low frequency end. 
(where cam actuates VHF oscillator switch. 

4. Replace coupling arm connecting bars and springs. 

NOTE: Jamming will result at time of transfer if 
either tuner reaches its stop and prevents 
coupling arms on drive unit to reach their 
respective stop dogs. Adjust coupling arm 
collar set screws on tuners if necessary. Make 
sure tuners actuate their respective switches. 

NOTE: ( a) Preheat the unit for at least five minutes. 
(b) Set VHF tuner to approximately Channel 7. 
c) Use 10K ohm resistor ( isolation) in series with VTVM and scope for the following steps. 

Step 
No. 

Signal 
Generator 
Freq. (mt.) 

Sweep 
Generator 
Freq (mc.) 

Signal 
Input 
Point 

Output 
Point 

Remarks 

1 

2 

3 

4 

43.7 

41.4 

45.15 

42.1 

IF Alignment 
Input "A" 

IF Alignment 
Input "A" 

VTVM at IF Adjust generator for 
Detector output of approx. 2 volts 
Output DC on VTVM  

VTVM at IF Adjust generator for 
Detector output of approx. 2 volts 
Output DC on VTVM 

VTVM at IF 
Detector 
Output  

VTVM at IF 

5 

o 

9 

41.25 

47.25 

IF Alignment 
Input "A" 

IF Alignment 
Input "A" 

Adjust Response 

T-301 

L-323A 
(Top)* 

Maximum 
Reading 

Minimum 
Reading 

Adjust generator for 
output of approx. 2 volts 

DC on VTVM 

L-3238 
(Bottom)* 

Maximum 
Reading 

Adjust generator for 
Detector output of approx. 2 volts 
Output DC on VTVM 

L-319 
Maximum 
Reading 

IF Alignment 
Input "A" 

VTVM at IF Adjust generator for 
Detector output of approx. 2 volts 
Output DC on VTVM 

VTVM at IF Adjust generator for 
Detector output of approx. 2 volts 
Output DC on VTVM 

VTVM at IF Adjust generator for 
Detector output of approx. 2 volts 
Output DC on VTVM 

L-313 
(Bottom) 

IF Alignment 
Input "A" 

41.4 IF Alignment 
Input "A" 

L-314 
(Bottom) 

Minimum 
Reading 

Minimum 
Reading 

T-300A 

(Top) * 
Minimum 
Reading 

Remove VTVM from IF Detector output and substitute an oscilloscope in its place. Calibrate scope for sensi-
tivity of one volt per inch. 

42.0 
46.0 

40 
IF Alignment 
Input " B" 

10 42.0 
45.6 

40 
IF Alignment 
Input "A" 

- - - 
Scope at IF Adjust wave form for 
Detector approx. 20 divisions on 
Output scope with sweep gen. 

Scope at IF 
Detector 
Output 

L-311 ( Bottom) 
L-312 ( Bottom) 

Adjust for maximum 
amplitude with 

proper bandwidth 

T-200 
Adjust wave form for T-3008 ( Bottom* 
approx. 20 divisions on ACcli3u0st5 for maximum 
scope with sweep gen. amplitude with 

proper bandwidth  

*NOTE: Two Peaks can be obtained. Use Peak with core furthest out of coil form. 

SOUND IF ALIGNMENT 
NOTE: Short antenna to ground. 

420MCr 4t". MC 

42OIt 445he 

Signal Sweep 
Step Generator Generator 
No.  Freq. (mc.)  ,  Freq (mc.) 

1 

2 

3 

4 

4.5 

4.5 

4.5 

Signal 
Input 
Point 

IF Detector 
Output 

IF Detector 
Output 

Output 
Point 

VTVM 
across 
C-413 

Scope 
across 
C-413 

Remarks 

Sweep approx. ± 100 KC.. 
Adjust for maximum 

Linearity 

IF Detector 
I Output 

Scope 
across 
C-413 

Sweep approx. -± l'00 KC. 
Adjust for symmetry 

of peaks 

Tune in any 
Station 

Adjust Response 

L-404 
T400 Primary 

(Bottom of can) 

T400 Secondary 
(Top of can) 

T400 Primary 
(Bottom of can) 

C-414 
Repeat step 

No. 2 

Maximum 
Reading on 
V.T.V.M. 

Adjust for 
minimum noise 

in speaker 

©John F. Rider 



VIDEO TRAP COIL ( L-401) ADJUSTMENT 

(a) Tune in station. 

(b) Adjust tuner until sound bars just appear. 

(c) Turn L-401 Slug all the way out ( counter-clockwise). 

(d) Turn the slug in ( clockwise) until the horizontal 
scanning lines are smooth and continuous. 

ALIGNMENT PLUG 

For ease of alignment and to reduce the possibility of 
regeneration, it is suggested that a simple generator 

alignment plug be made and used during the alignment. 

SPAGHETTI 

BARE WIRE 

PHONO 
PLUG 

INCH 

OF BRAID 

FIGURE 3. ALIGNMENT PLUG 

T301 
BOTTOM 43 7MC 

L323A 
TOP 41.4 MC 

L323B 
BOTTOM 45.15 MC 

L3I9 
TOP or BOTTOM 42 I MC 

L3I2 
TOP or BOTTOM 42. and46*MC 

L3I4 
TOP or BOTTOM 47.25MC 

L3I3 
TOP or BOTTOM 41 . 25MC 

L3Il „ 
TOP or BOTTOM 42.and46. MC  

le T200,4 
TOP 42.0 and 45.6 

o 
UHF 

TUNER 

TUNER 
DRIVE ASSY 

T 300A 
TOP 414 MC 

Te0B 
BOTTOM 42.0 and 45.6 MC  

* MARKER FREQUENCIES 

VHF 
TUER 

kUral 
Ji=0 

go 

D 
cag 

IF ALIGNMENT IF ALIGNMENT 
INPUT " B" 1NPUT"A" 

DWG NO 1126 

FIGURE 4. TOP RF CHASSIS VIEW 

V—Video 
S—Sound LOW BAND UF ALIGNMENT (Turn Tuner to Channel 6) 

Signal Sweep 
Step Generator Generator 
No. Freq. (mt.) Freq (mc.) 

2 

3 

V - 83.25 
S - 87.75 

V - 83.25 
S - 87.75 

Channel 6 

Signal 
Input 
Point 

VHF Antenna 
Terminals 

Channel 6 

Channel 6 
V - 83.25 Note: 1 

5 

6 

7 

V - 77.25 
S - 81.75 

V - 67.25 
S - 71.75 

V - 61.25 
S - 65.75 

V - 55.25 
S - 59.75 

V - 83.25 
S - 87.75 

V - 55.25 

Channel 6 

Channel 2 
Note: 2 

42.0 40 
45.5 Note: 3 

Channel 5 

Channel 4 

Channel 3 

Channel 2 

VHF Antenna 
Terminals 

Output 
Point 

RF Test 
Point 

RF Test 
Point 

Remarks Adjust 

Adjust for max. gain and 
Flat Response C208 & C213 

Adjust for max, gain 
between markers 

Adjust osc. trimmer until VHF Antenna IF Detector 
marker is 50°/ down on Terminals Output 
video side of curve. 

VHF Antenna 
Terminals 

C204 

C230 

RF Test Re-adjust for max. gain 
Point and flat response 

VHF Antenna IF Detector 
Terminals Output 

Antenna 
Input 

Adjust osc. core until 
marker is 50% down on 
video side of curve. 

IF Detector Check over all 
Output IF response 

C208 & C213 

L-213 
(Repeat step 3) 

Response 

C-204 

so: 

VHF Antenna IF Detector Adjust tuner until Check Point 
Terminals Output response curve appears. Only 

0217 
HI BAND MIXER - 16 

C230 
LOW BAND OSC - Ia 

C23I ,ii 
HI BAND OSC - 2-

8 

IF ALIGNMENT 
IN PUT 

C2I3 
LOW BAND MIXER-14- 

C211 
HI BAND RF 

0208 iii 

LOW BAND RF 

0204 
LOW BAND ANT - I" 

0205 
HI BAND ANT - I-I6 

6U8 

RF TEST POINT 

6BZ7 

ANTENNA INPUT 

fA 
THE DIMENSIONS SHOWN ARE 

APPROX FROM THE SHOULDER 
OF SCREW HEAD TO CHASSIS 

¡ DWG. NO. I 118 
FIGURE 5. TOP VHF TUNER VIEW 

©John F. Rider CHASSIS 24T2 



CHASSIS 24T2 

V - Video 
S - Sound HIGH BAND RF ALIGNMENT (Turn to Channel 13) 

Signal Sweep 
Step Generator Generator 
No. Freq. (mc.) Freq (mc.) 

• V - 211.25 
• S - 215.75 

V - 211.25 
z S - 215.75 

Channel 13 

Channel 13 

Signal 
Input 
Point 

VHF Antenna 
Terminals 

VHF Antenna 
Terminals 

Output 
Point 

Remarks Adjust 

RF Test Adjust for maximum gain 
C-211 & C-217 Point and flat response 

RF Test Adjust for maximum gain 
Point between markers C-205 

3 V - 211.25 

4 
V - 211.25 
S - 215.75 

Channel 13 VHF Antenna 
Note 1 Terminals 

IF Detector 
Output 

Channel 13 

Adjust osc. trimmer until 
marker is 50% down on 

video side of curve 

VHF Antenna 
Terminals 

RF Test 
Point 

Channel 7 
5 V - 175.25 Note 4 

V - 205.25 
S - 209.75 

V - 199.25 
S - 203.75 

V - 193.25 
S - 197.75 

V - 187.25 
S - 191.75 

V - 181.25 
S - 185.75 

V - 175.25 
S - 179.75 

VHF Antenna 
Terminals 

IF Detector 
Output 

Channel 12 

Channel 11 

Channel 10 VHF Antenna 

Channel 9 

Channel 8 

Channel 7 

Terminals 
IF Detector 

Output 

Re-adjust for maximum 
gain and flat response 

Adjust osc. core until 
marker is 50% down on 

video side of curve 

C-231 

Response 

C-211 & C-217 

L-214 
(Repeat Step 3) 

50% 

Adjust tuner until 

response curve appears 

on scope 

Check 

point 

only 

REAR CAM 

BOTTO COVER 

FILAMENT 

B+ 240V 

SWITCH PLATE 
TENSION SPRING 

AGC 

L2I4 
L2I3 L2I0 2o9 

L L206 205 
L L200 201 

FRONT CAM 

SET SCREWS 

COUPLING ARM 

LINK 

LINK SPRING 

FIGURE 6. BOTTOM VHF TUNER VIEW 
DWG. NO 1123 

VHF TUNER ALIGNMENT 

NOTE: IF amplifier must be aligned before tuner adjustments are 
made. Also Low Band of Tuner must be aligned before High Band. 

1. Preset trimmer screws as shown in Figure 5. 
2. Preset coil cores as following: 

(A) With Band Sw. in Low Band pos., set treadle bar to top of stroke ( Cores furthest out of coil) 
( B ) Adjust Cores: L200, L201, L205, L206, L209, L210 to 1-1/2" from cores to end of coil form. 
(C) Adjust Core: L213, L214 to 1-5/8" from cores to end of coil form. ( See Figure 6.) 

Note 1: From bottom of treadle bar 134" to top of tuner chassis. 
Note 2: From bottom of treadle bar 11/8" to top of tuner chassis. 

Note 3: From bottom of treadle bar Y8" to top of tuner chassis. 

Note 4: From bottom of treadle bar V8" to top of tuner chassis. 

UHF TUNER SERVICE DATA 

RF CAVITY OSC 

DRIVEN PULLEY DRIVEN PULLEYS 

CORD TENSION 
SPRING 

RF CAVITY 
DRIVE PULLEY 

CORD TENSION 

SPRING 

SHORTING BAR 
  ASSY 

OSC CAVITY 
DRIVE PULLEY 

DWG. NO. 1129 
FIGURE 7. DIAL CORD STRINGING 

OSCILLATOR GRID CHECK 

To determine whether the oscillator section is function-
ing, a convenient check point has been provided where 
the oscillator grid current can be measured. To measure 

the oscillator grid current, place a Simpson Model 260 
Multimeter ( or equivalent) on the 100 microamp scale 

across the 22 ohm resistor ( R106). See Figure 8. A read-
ing of 10 to 30 microamperes should be obtained if the 
oscillator is functioning normally. 

CRYSTAL CHECK 

Both the oscillator and crystal detector can easily be 

checked by measuring the oscillator injection current. 

Place a Simpson Model 260 Multimeter ( or equivalent) 
on the 100 microamp scale across the 22 ohm resistor 

(R105) at the terminal indicated in Figure 8. A reading 
of 5 to 40 microamperes should be obtained if both the 
oscillator and crystal are functioning normally. 

©John F. Rider 
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UHF ALIGNMENT PROCEDURE 

DIMENSIONS OF 
RIBBONS IN INCHES 

RF RIBBON 

MIXER RIBBON 

PULLEY 
POSITIONING SCREW 

POWER PLUG 
TRACKING SCREWS 

V-1 
6AF4 

CRYSTAL 

CHECK POINT 

OSC GRID 
CHECK POINT 

OSC 
ADJUSTMENT 

OSC 
CAVITY SCREWS 

COUPLING ARM 

'N 

DWG. NO. 1128 

Read 

FIGURE 8. UHF TUNER 

UHF ALIGNMENT 

Following Notes Before Proceeding With the Alignment. 

NOTE: 

(A) Both the VHF Tuner and Video IF must be prop-
erly aligned before attempting UHF alignment. 

(ii) Accurate sweep and marker generators are re-
quired for the alignment. Do not attempt align-
ment without proper equipment. 

(C) Do not remove UHF Tuner from chassis. 

(D) Make sure 6AF4 tube is firmly seated in its socket 
and the shield clip is seated in the tube shield 
notch. 

( E) Check oscillator grid current and crystal current. 
Meter readings must be within specifications. Re-
fer to page 30. 

(F) Check mechanical alignment of RF and Mixer 
ribbons. 

1. Disconnect spring and connecting bar on UHF 
Tuner coupling arm. 

2. Turn UHF Tuner coupling arm to its counter-
clockwise stop . 

3. RF and Mixer ribbons should be 41/8 inches as 
indicated in Figure 8. 

4. If ribbons are not at correct distance loosen 
pulley positioning screw slightly and reposi-
tion by turning drive pulleys. For easy acces-
sibility of the pulley positioning screw it is 
suggested that the High Voltage Chassis be 
removed. 

5. Reinstall spring and connecting bar on UHF 
Tuner coupling arm. 

STEP 1: Use a 10K ohm isolation resistor in series with 
hot lead of the oscilloscope and connect to IF De-
tector output. 

STEP 2: Connect a 6 volt bias battery to the AGC with 
positive to ground and negative to pin 8 of RF 
Power socket. Connect a jumper between pins 7 
and 8 of RF power socket. 

STEP 3: Connect sweep generator with output impe-
dance of 300 ohms to the UHF antenna terminals 
and loosely couple signal generator to sweep gen-
erator leads. 

STEP 4: Set RF and Mixer ribbons to the dimensions 
listed in the chart below and adjust the sweep gen-
erator until the response curve indicated in figure 
9 appears on the scope. 

STEP 5: Adjustments should be made for maximum gain 
with marker appearing at the 6d b or 50%. point 
on the video slope of the IF response curve ( see 
Figure 9). 

STEP 
NUMBER 

RIBBON 
DIMENSION 
IN INCHES 

1 

2 

3 

4 

5 

6 

7 
8 

9 

10 
11 

43/4  

43/4  

4-3/16 

37/8 
3-7/16 
31/8 

23/4 
2-7/16 

2-1/16 
1-11/16 

SWEEP 
GENERATOR 
FREQ. ( MC) 

890 

865 
775 

726 

671 
624 

585 

545 

507 

478 
455 

SIGNAL 
GENERATOR 
FREQ. ( MC) 

895 

870.5 
780.5 
731 

676 

629.5 

590 

550 
512 

483.5 
460 

ADJUST 
TRACKING 
SCREW PAIR 

See Note 
# 1 

# 2 

# 3 

# 4 

# 5 

# 6 
# 7 
# 8 

# 9 

#10 

NOTE " I" Loosen two oscillator cavity screws and turn 
oscillator adjustment so that the 895 MC marker 
falls at the point indicated in Figure 9. Tighten 
both oscillator cavity screws. 

NOTE " Il" Adjustment of tracking screws must be made 
from the back or crystal side of the tuner and in 
sequence from 1 through 10. 

NOTE " Ill" To reach position number 11 it may require 
disconnecting the spring and connecting bar on the 
UHF tuner coupling arm and turning the UHF Tuner 
coupling arm clockwise. 

FIGURE 9. 
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CHASSIS 24T2 

El 
) CAPACITORS ICAPACTOR MLLES ME REPRESENTED IN MICRO-
MICROFARAO (M ) uNLESS oTe Rwr.c INDICATED 14. DENOTES MICRO 
FARAD 
El====RESISTORS WATTAGE IS REPRESENTED IN ii2 WATT Ile 
LESS OTHERWISE INDICATED Y  DENOTES X Ipceo a ..se DENOTES X1p00,000. 
I seeTCHES !ALL SwETCHES ARE SICA'N RI TVE POSITION FOA VHF 
of*ERATION  

e J iTE vOLTrERE ktEASIJets WITH A 20000 CNN PER VOLT VOLTMETER, 
AGE READINGS INDICATED AT Tee mous le( 

PfflAAL CRERATION, NO SIGNAL INPUT AND LINE VOLTAGE AT 115v OC WREAK 
CCNTROL SE TTINGS AFFECT VOLTAGE READINGS THE mime" AND RAMIALAA 
ARE IICKATED 
13526g8l=1:11HIGH vOLTAGE ON PLATE CAPS CS THE 183 HIGH vCtIAGE 
RECTIFIER ANO 25CD8 ICA6ZONTAL PuLSE AMPLIFIER DO NOT MEASuRE THIS 
YOLTAX._   
çiejorrjANT{ INN DC RESISTANCE READING INDICATED riEme THE 

N413 COILS HAVE BEEN TAKEN WITH MI OHMMETER DIRECTLY 
ACROSS THE COIL BEING MEASURED COILS sHowN WITHOUT • RESISTANCE 
READING HAVE A DC RESISTANCE OF LESS THAN ONE OHM A TOLERANCE 
oF • ouenreMISSIBLE 

NE HAVE FORMS ILLUSTRATES ARE ENACT COPIES OF 
LTIeg ET SiCAM ON A LABORATORY OSCILLOSCOPE THE WAVE FORMS WERE 
TAKEN UNDER 401194AL OPERATING CONDITIONS, WITH A TRANseuTTED SIGNAL 
MO THE PICTURE IN SYNC AT ALL TIMES WITH EACH WAVE FORM IS Te 
PEAK- TO- PEAK VOLTAGE MO A HORIZONTAL OR A VERTICAL NOTATION 
REPRESENTING VERTICAL (60 CYCLES) OR HORIZONTAL 115.750 CYCLES) 
scoPE PATTERN THE WAVE FORM AM) PEAK TOPEAK VOLTAGE READGCS 
MAY MRS SOME WHAT DE PENCING ON THE STRENGTH OF THE SIGNAL, THE 
PcTuRE INFORMATION BEING TRANSMITTED AND THE ADJuSTMENT Of TINE 
vemOuS CCNTROLS ANEN CNECXING WAVE FORMS,CONNECT THE GROuND 
LEADERCAI THE OSCILLOSCOPE 10 THE CAASSIS AND THE HOT LEAD To THE 

ION INDICATED BY THE ARROW 
BEFORE REPLACING luEIES NE GANNET BACK >KW 

FIRST BE ekToec REMOVING TVE LABINET BACK PSENGAGES THE SAFE TY 
INTERu3cK Ate REMOVES THE POWER TO TIC RECEIVER 00 NOT TAANFER 
WITH CR ATTIRPT To DEFEAT THE PURPOSE CV THE SAFETY INTERLOCK, AS 
SE vERE SHOCK MAY le SuLT DO NOT RE lee TUBES WHILE THE RECE IVER 

ID IB 9F M T)ON A$ De TO LARGE SURFACE AND ENTREVEvACUM 
OVERLOADING OR GOMPONET FAILuRE MAY RESULT 

OF THE PICTI.RE Tu8E, CARE BOULO BE USED WHEN eNDLING THE CHASSIS 
OUTSIIX THE GAMUT DO NOT SUBJECT Te TuBE TO EXCESSIVE PRESSURE 
ER ROUGIT HANDLING AS AN IMPLUSION MAY RESULT CAUSING SERIOUS 
PERSONAL INJURY 

WARNING 
AT ALL TIMES BONG CPC RATION THE CHASSIS IS AT 125 VOLTS DC 

POTENTIAL ABOVE GROUND AND IT ALSO MAY BE AT THE un v(X.TAGE 
POTENTIAL DEPENDING NI HON THE LINE CORD PLUG IS iNsERTEC IN Te 
POWER RECEPTNXE 

EXTREME CAuTON 31.757 OBSERVED WRENROBING WITH THE 
CHASSIS OUTSIDE TIC CARNET AND wHEN POWER IS APPLIED TO THE 
RECEIVER WITH THE CABINET BACK REMOVED SEVERE 9000( MAY RESULT 
FROM CONTACT WITH CHASSIS 

AN ISOLATION TRANSFORMER BETWEEN Te LIVE coO PLUG AND 
POWER RECEPTACLE MUST BE USED M IEN SERVICE IS REQUIRED THIS RE« 
MOVES ALL SHOCK HAZARDS A10 IS THE ONLY SAFEGUARD DAMAGE TO 
THE RECEIVER ANC TEST EQuIPEMENT MAY RESULT wineuT THE USE CS 
AN ISOLATION TRANSFORMER 

' c 
, 1000 

UHF 
ANTENNA 
TERMINAL 

ve ANTENNA 
_TERMINAL 

-g 

L302 .L305 j 

F %AKER OSC 
CAVITY CAVI TY KG- I CAATy 

I N82 
100 CR ISTAL 56 

L 306 

5200 

AC INPUT 
IS VOLTS 

60 CYCLES 

;000 

C102 
6 

061 
O C•01 

301111. 60m01- 
300v 300v 

654 12Ax4 

25CD'6 LAMENTS 

100 

L104 

Cros 
"co 

ree 

r 
2200 
106 

R459 

I 300 
15o v 
SOURCE '°V1 

< L 1 J 

c 442 
221AFT 

V- 1 

6AF4  I 
'we OSCILLATING, 

R463 
150K 

MT 826 

Y-• 

6086 
t III If  

2120_ _DE 1.2 r -uTPLA L 3.1 ..,32 
ALIGNWN 

, 
IT 

11307f,,,,1 I 

L 

'%0 °08 C5314 

SCHEMATIC DIAGRAM 

220v 

DWG. NO 1107A 

4%13,,) 

V.5 V-6 

6C B6 6CB6 
12n•I FI 13dIF I 

of ALiGNMENT 
  OUTPUT 

C322 
15 

. 

1320D 

C323 

I6"1C324 

I 5°°° R3i; 
7 1000 

L316 

L323 

VC - 2 

CK-706 
CRYSTAL 

HORIZONTAL YOKE 
PLUG 
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REPLACEMENT PARTS LIST 

Ref. No. Part No. Description Selling Price I Ref. No. Part No. Description Selling Price 

C100-101 
C102 
C103 
C104 
C105-106 
C107-108 
C109 
C110A-B 

R100 
R101 
R102-103 
R104 
R105-106 
R107 
R108 

T100 
L100 
L101 
L102 
L103 
L104 
L105-106 

40MC UHF TUNER 

Capacitors 
8G-22657 100 mmf, ceramic 
8G-20880 6 mmf, ceramic feed thru 
201-22887 100 mmf, ceramic 
8G-21315 20 mmf, ceramic feed thru 
8G-20878 1000 mmf, ceramic feed thru 
8G-22383 1000 mmf, ceramic disk 
8G-22120 1000 mmf, ceramic feed thru 
8G-19506 1000 mmf, duel ceramic disk 

9131-29 
9131-40 
9131-47 
961-54 
981-42 
9131-70 
9131-47 

Resistors 
470K ohm, 1/2  watt, 20% 
15 ohm, 1/2  watt, 10% 
56 ohm, 1/2  watt, 10% 
220 ohm, 1/2 watt, 10% 
22 ohm, 1/2  watt, 10 % 
4700 ohm, 1/2  watt, 10% 
56 ohm, 1/2  watt, 10% 

Chokes, Transformers, Coils 
138-22410 Output IF transformer 
620-22401 Input link 
62D-22254 Coupling link 
62D-22360 Output link 
62W-22A10 Cable 
16A-22362 RF Choke 
16A-22411 Choke coil 

Miscellaneous 
S-100 20M-22462 UHF Oscillator switch 
VC-1 8M-22649 IN82 Crystal 

201-22692 
201-22240 
201-22241 
2M-22853 
5M22232 
5M-22287 
3A-22235 
29C-21288 

Crystal holder assembly 
Rear Cavity contact arm 
Front Cavity contact arm 
Cavity ground spring 
Cavity hollow pulley 
Flange washer for above 
Pulley shaft 
Retaining ring for above 

.25 

.45 

.25 

.30 

.55 

.25 

.25 

.30 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.55 

.03 

.30 

.03 

.04 

.45 

.10 

.45 
4.40 
.70 
.45 
.70 
.05 
.10 
.05 
.05 
.05 

5M-22237 
3A-22236 
29C-21288 
3A-21292 
6M-21936 
6M-21332 
200-21331 
201-21330 
201-21329 

201 -213 28 
2C-22338 
5M-22341 
3M-21370 
3A-22231 
5M-22452 
5M-22454 
29A-22226 
3C-22233 
32F8SE-15381 Pulley positioning screw 
2D-22119 Mounting bracket 
2C-22402 Cavity cover 
6M-21939 Finger setting screw 
4264-22900 Tracking screw 
62M-21306 
201-22368 
19B-19922 
200-21359 
55A-20501 
26B-21573 
49A-21932 
49A-22861 
213-22506 
2B-21801 
49A-21511 
2B-22443 
5M-22502 
41M-22486 
38A-22735 

Osc. pulley .10 
Osc. pulley shaft .05 
Retaining ring for above .05 
Osc. idler shaft .15 
Osc. bar center support .10 
Osc, bar bottom support .10 
Osc. shorting bar assn. 1.40 
Osc. bar and tube contact 1.20 
Osc. bar and insulated 1.35 
tube contact 
6AF4 Socket assembly .35 
Osc. cavity cover .10 
Osc. drive pulley 
Groove pin for above 
Pulley drive shaft 
Half drive pulley 
Half drive pulley 
Flat washer 
Sleeve 

Tracking screw locking wire 
Power cable assem. 
Phono socket 
Cavity ribbon 
Nylon cord 
Tie lug 
Cavity tension spring 
Osc. tension spring 
Back shield 
Tube shield 
Tube shield Spring 
UHF Tuner shield 
Nylon nut 
Fibre insulator 
Insulator 

.4o 

.01 

.25 

.10 

.10 

.01 

.05 

.03 

.15 

.20 

.12 

.02 

.02 

.65 

.10 

.65 
.05 fi. 

.02 

.05 

.05 

.50 

.25 

.05 

.85 

.10 

.10 

.15 

C200 
C201 
C202-203 
C204-205 
C206 
C207 
C208 
C209 
C210 
C211 
C212 
C213 
C214 
C215 
C216 
C217 
C218 
C219 
C220 
C221-222 
C223 
C224 
C225 
C226 
C227 
C228 
C229 
C230 
C231 
C232 
C233 

8G-22656 
8G-19862 
8G-22276 
201-15142 
8G-22772 

201 - 151 42 
8G-12495-8 
8G-13201 
201-15142 
8G-11789 
201-15142 
8G-13201 

8G-20878 
201-15142 
8G-20878 
8G-12495-1 
8G-17349 
8G-13201 

8G20878 
8G-12495-4 
8G-22227 
8G-22383 
8G-22367 
201-15142 
8G-19568 
201-15142 
8G-20878 
8G-13201 

40MC VHF TUNER 

Capacitors 

1 000 mmf, ceramic 
100 mmf, ceramic 
20 mmf, ceramic 
Trimmer condenser 
3 mmf, ceramic 
Included with capacitor plate 
Trimmer condenser 
1.5 mmf, ceramic 
1000 mmf, ceramic 
Trimmer condenser 
10 mmf, ceramic 
Trimmer condenser 
1000 mmf ceramic 
Included with capacitor plate 
1000 mmf, ceramic feed thru 
Trimmer condenser 
1000 mmf, ceramic feed thru 
.68 mmf, ceramic 
330 mmf, ceramic 
1000 mmf, ceramic 
Included with ceramic plate 
1000 mmf, ceramic feed thru 
2.2 mmf, ceramic 
18 mmf, ceramic 
1000 mmf, ceramic disk 
2.5 mmf, ceramic 
Trimmer condenser 
2.5 mmf, ceramic 
Trimmer condenser 
1000 mmf ceramic feed thru 
1000 mmf, ceramic 

.25 

.20 

.25 

.30 

.25 

.30 

.25 

.25 

.30 

.25 

.30 

.25 

.55 

.30 

.55 

.25 

.25 

.25 

.55 

.25 

.25 

.25 

.30 

.30 

.30 

.30 

.55 

.25 

R200 
R201 
R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 
R210 
R211 

981-74 
9131-86 
9B1-38 
9131-62 
9131-78 
981-27 
9131-66 
981-74 
961-14 
992-74 
961-80 
981-79 

Resistors 
10K ohm, 1/2 watt, 10% 
100K ohm, 1/2  watt, 10% 
lo ohm, 1/2 watt, 10% 

1000 ohm, 1/2  watt, 10% 
22K ohm, 1/2  watt, 10% 
220K ohm, 1/2  watt, 20% 
2200 ohm, 1/2  watt, 10% 
10K ohm, 1/2  watt, 10% 
1500 ohm, 1/2  watt, 20% 
10K ohm, 1 watt, 20% 
33K ohm, 1/2  watt, 10% 
27K ohm, 1/2  waft, 10% 

Chokes, Transformers, Coils 
T200 13B-22428 Converter transformer 
L200 13M-22328 L. B. Antenne coil 
1201 13E-17140 H. B. Antenne Coil 
1202 201-20405 Antenna shunt coil 
L203 13M-23044 Cascode coil 
L204 16A-17128 R.F. Choke 
L205 13E-17140 H. B. RF Primary coil 
L206 13M-22125 L. B. RF Primary coil 
L207 201-20405 Filament choke 
L208 16A-20777 Filament choke 
1209 13M-22327 L. 8. RF Secondary coil 
L210 13E-17140 H. B. RF Secondary coil 
L211 13M-22738 Choke coil 
1 212 201-15608 RF choke coil 
L213 13M-22703 L. B. Oscillator coil 
L214 13E-17140 H. B. Oscillator coil 
L215 148-22481 Shielded cable 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.30 

.25 

.25 

Ref. No. Part No, Description Selling Price Ref. No. Part No. Description Selling Price 

S200-201-
202-203 

5204 

40MC VHF TUNER ( Cont'd) 

Miscellaneous 
A-2J-16310 Sliding switcll contacts .05 

201-22202 
5F-16311 
2C-22188 

3A-22210 
29E-466 
200-22249 
201-22176 
2M-22187 
2M-19150-1 
5M-22191 
5M-22380 
51A-22404 
51A-22409 

VHF Cathode switch 
Sliding switch contact holder 
Capacitor plate assembly 
Includes C207-215-223) 
Tuner shaft 
Spring washer 
Cam assembly 
Coil support and terminal board 
Switch lever 
Switch lever springs 
Treadle bar 
Iron core plastic nut 
Iron core ( for 1214) 
Iron core ( for L201-205-210) 

.60 

.15 
1.40 

.08 

.02 

.25 

.35 

.05 

.50 

.05 

.30 

.30 

51A-22406 
51A-22407 
51A-22405 
51A-22408 
2M-22181 
49A-18799 
49A-20763 
200-22201 
2C-22190 
2M-22185 
2B-19323 
2B-22194 
2B-22193 
3276-22369 
15B-22485 
19B-19922 

Iron core for L213) 
Iton core for L206) 
Iron core for L209) 
Iron core for L200) 
Link arm 
Link arm spring 
Hair pin spring 
Rear end plate 
Front end plate 
End plate support bar 
Tube shield 
Bottom cover 
lop cover 
Thumb screw 
Tube socket 
Phono sockets 

.35 

.30 

.30 

.40 

.05 

.10 

.03 

.70 
.05 
.25 
.25 
.30 
.05 
.55 
.10 

C300 8G-22656 
C301 
C302 8G-22656 
C303 
C304 
C305 8E-22419 
C306 
C307 8G-13962 
C308 8J-16081 
C309-310-311 8G-13962 
C312 8G-13201 
C313 
C314 8G-12166 
C315 8G-11790 
C316 8G-21105 
C317-318-319 8G-13962 
C320 8G-13201 
C321-322 
C323 8G-21105 
C324 8G-13962 
C325 8G-13201 
C326 8G-21105 
C327-328 
C329 8G-13962 
C330 8G-13201 
C331-332-333 
C334-335- 8G-13962 
336-337 

R300 961-29 
R301-302 
R303 981-72 
R304 961-62 
R305 961-78 
R306 9E31-49 
R307 

1.35 R308-309-310 981-62 
.55 R311 981-199 
.95 R312 9E11-48 
.25 R313 9131-193 

R314-315 961-62 
.60 R316 981-46 
.95 R317 9E31-199 
.55 R318 
.25 R319 981-62 
.30 R320 961-53 
.55 R321 9132-78 
.95 R322 9B2-74 
.09 R323 961-71 
.55 R324 961-187 
.55 R325 961-69 
.95 R326 964-78 
45 R327 964-75 

40MC RF CHASSIS 
Capacitors 

1000 mmf, ceramic 
Included with L304 
1000 mmf, ceramic 
Included with L303 
Included with L302 
Trimmer condenser 
Included with T300 
5000 mmf, ceramic disk 
.047 mid, 400 volt, molded 
5000 mmf, ceramic disk 
1000 mmf, ceramic 
Included with 1311 
5 mrnf, ceramic 
7mmf, ceramic 
680 mmf, ceramic 
5000 mmf, ceramic disk 
1000 mmf, ceramic 
Included with 1319 
680 mmf, ceramic 
5000 mmf, ceramic disk 
1000 mmf, ceramic 
680 mmf, ceramic 
Included with 1323 
5000 mmf, ceramic disk 
1000 mmf, ceramic 
Included with T301 
5000 mmf, ceramic disk 

Resistors 
470K ohm, 1/2  watt, 20% 
Included with T300 
6800 ohm, 1/2  watt, 10% 
1000 ohm, 1/2  watt, 10% 
22K ohm, 1/2  waft, 10% 
82 ohm, 1/2  watt, 10% 
Included with L311 
1000 ohm, 1/2  watt, 10% 
47Kohm, 1/2  watt, 5% 
68 ohm, 1/2 watt, 10% 
27K ohm, 1/2  watt, 5% 
Iwo ohm, 1/2 watt, 10% 
47 ohm, 1/2 watt, 10% 
47K ohm, 1/2  watt, 5% 
Included with L323 
1000 ohm, 1/2  watt, 10% 
180 ohm, 1/2  watt, 10% 
22K ohm, 1 watt, 10% 
10K ohm, 1 watt, 10% 
5600 ohm, 1/2  watt, 10% 
15K ohm, 1/2  watt, 5% 
3900 ohm, 1/2 watt, 10% 
22K ohm, 2 watt, 10% 
12K ohm, 2 watt, 10% 

.25 

.25 

.35 

.25 

.30 

.25 

.25 

.25 

.25 

.20 

.25 

.25 

.20 

.25 

.25 

.20 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.30 

.25 

.30 

.25 

.25 

.30 

.25 

.25 

.30 

.30 

.25 

.30 

.75 

.35 

.35 

1300 ( Incl. 
R301-302 & 
C306) 

1301 ( Incl. 13B-22430 
C331-332-333 
& L326) 

L300-301 
L302 ( Int!. 
C304) 

1303 ( Incl. 
C303) 

L304 ( Incl. 
L302) 

L305 
1306 
L307 
L309-310 
L311 ( Incl. 
C313 & R307) 
L312 201-22570 
L313 ( Incl. 201-22585 
C314) 

L314 ( Incl. 
C315 
L315-316 
L317-318 
L319 ( Incl. 
C321-322) 
L320-321-322 
L323 ( Incl. 
C327-328 & 
R318 

L324 
L325 
L326 
L327 
L328 

S-300 
VC-2 

12M-22482 
13M-22702 

13M-22425 

13M-22425 

201-22477 
201-22476 
201-15608 
16A-17937 
201-22562 

201.22588 

201-15608 
16A-17937 
201-22426 

201-15608 
201-22435 

16A-23024 
16A-17937 

16A-22427 
16A-19365 

Chokes, Transformers, Coils 
201-22456 Link input transformer assm. 

Output transformer assm. 

Balun coil 
45MC Trap coil 

43MC Trap coil 

43MC Trap coil 

Coaxial cable assm. 
Coaxial cable assm. 
RF choke 
Filament choke 
Plate coil assembly 

Grid coil assembly 
Trap coil assembly 

Trap coil assembly 

RF choke 
Filament choke 
Plate coil assembly 

RF choke 
Plate coil assembly 

RF choke 
Filament choke 
Included with T301 
Peaking coil ( 71/2 uh) 
Peaking coil ( 410 uh) 

Miscellaneous 
20B-22422 
8M-21959 
2D-22253 
39A-22252 
15C-16007 
2M-17589 
2H-17588 
15B-10440 
199-19922 
7A-22610 
196-12515 
200-22722 
43D-19967 
2M-22433 
200-22438 
2C-22472 

Antenne switch 
CK-706 Crystal 
Chassis bolt bracket 
Bracket insulator 
7- pin tube socket 
Shield base for above 
Tube shield 
8- pin power socket 
Phono socket 
UHF Antenna terminal 
UHF power socket 
IF Coil shield can 
IF Coil fastener 
Diode shield 
Diode shield cover 
IF Shield 

2.00 

3.50 

.75 

.65 

.65 

.65 

.60 

.60 

.55 

.60 
1.25 

.85 

.95 

1.00 

.55 

.60 
1.35 

.55 
1.60 

.32 

.60 

.35 

.30 

1.20 
.20 
.10 
.05 
.15 
.05 
.10 
.15 
.10 

board .50 
.10 
.20 
.05 
.15 
.40 
.05 
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CHASSIS 24T2 

REPLACEMENT PARTS LIST 

Ref. No. Part No. Description Selling Price I Ref. No. Part No. Description Selling Price 

201-22414 
201-22421 
200-22400 
2C-22167 
49A-22223 
2M-22209 
49A-22527 
14MA-18385-6 
200-22417 
200-22413 
3A-22135 
2C-22271 
2M-22554 
3M-22389 
3B-22151 
52C-11339 

40MC RF CHASSIS ( cont'd 

Miscellaneous ( Cont'cl) 

IF Output lead assm. 
UHF Ant, transmission line assm. 
Tuner coupling arm á bushing 
Coupling bar 
Coupling bar spring 
Antenna switch lever 
Antenna switch lever spring 
UHF Jumper 
Antenna switch housing 
Antenna switch cover assm. 
Tuning shaft 
Shaft follower plate 
Shaft follower spring 
Driv-lok pin ( 2 used) 
Tuning shaft collar ( 2 used) 
Collar set screw (4 used) 

.15 

.25 

.30 

.05 

.05 

.02 
.05 
.15 
.75 
.60 
.95 
.05 
.05 
.02 
.25 
.10 

2C-22146 
53A-22815 
49A-22277 
4M-22149 
3A-22136 
55C-22139 
55C-22140 
200-22153 
29E-22144 
2C-22148 
2M-22270 
3M-22138 
49A-22273 
29C-22395 
200-22152 
2D-22165 

Tie plate ( 3 used) .05 
Dial drive cord .12 
Cord tension spring ( 2 used) .05 
Drive pulley 1.20 
Drive pulley shaft .10 
Large metal ball .02 
Small metal ball ( 3 used) .02 
Driven plate assm ( 2 used) .85 
Driven plate thrust spring ( 2 used) .03 
End plate ( 2 used) .65 
Locking arm ( 2 used) .15 
Locking arm pin (2 used) .04 
Locking arm spring ( 2 used) .04 
Retaining "E" ring ( 2 used) .05 
Idler pulley and shaft (2 used) .10 
Coupling arm ( 2 used) .05 

C400 8J-16082 
C401A-B-C-D 8C-22536 

C402 8G-13962 
C403 8J-16085 
C404 
0405 8J-16081 
C406 8J-16098 
C407-408 
C409 8G-13962 
C410 8M-22982 
C411 8M-22694 
C412 8G-20269 
C413 8G-13962 
C414 8E-22538 
C415 8J-20634 
C416-417 
C418 8G-13962 
C419A-B-C 8C-22524 

C420-421 8G-20269 
C422 8J-16084 
C423 8G-20269 
C424 8J-20587 
C425 8J-16085 
C426 8C-20557 
C427 8J-16085 
C428 8.1-20587 
C429 17A-22376 
C430 8J-20592 
C432 8J-16081 
C433 8G-13962 
C434 BJ-16096 
C435 8J-20607 
C436 8C-22550 
C437 8J-16097 
C438 
0439A-B 8C-22730 

C440 8C-22463 
C441 8C-22464 
C442 8J-16095 
C443 8G-19863 
C444 8F3-117 
C445-446 8F3-123 
C447 BF3-117 
C448 BJ-16085 
C449 8J-20578 
C450 8F11-132 
C451 8F3-121 
C452 8G-21440 

24 INCH DEFLECTION CHASSIS 

Capacitors 

.22 mfd, 200 volt, molded .45 
10 mfd., 300 volt; 30 mfd., 300 3.95 
volt; 60 mfd, 300 volt; 60 
mfd, 50 volt, lytic 

5000 mmf, ceramic disk .25 
.1 mfd, 200 volt, molded .30 
Included with L401 
.047 mfd, 400 volt, molded .30 
.033 mfd, 200 volt, molded .25 
IncIseled with L404 
5000 mmf, ceramic disk .25 
.1 mfd, 400 volt, molded .35 
.022 mfd, 400 volt, molded .30 
.01 mfd, ceramic disk .20 
5000 mmf, ceramic disk .25 
170-780 mmf, trimmer .70 
.0022 mfd, 400 volt, molded .30 
Included with T400 
5000 mmf, ceramic disk .25 
10 mfd, 75 volt; 10 mfd 25 volt; 
20 mfd, 300 volt, lytic 2.10 

.01 mfd, ceramic disk .20 

.01 mfd, 400 volt, molded .25 
01 mfd, ceramic disk .20 
47 mfd, 200 volt, molded .55 
.1 mfd 200 volt, molded .30 
5 mfd, 50 volt, lytic 1.25 
.1 mfd, 200 volt, molded .30 
.47 mfd, 200 volt, molded .55 
Printed circuit .75 
.0047 mfd, 400 volt, molded .25 
.047 mfd, 400 volt, molded .30 
5000 mmf, ceramic disk .25 
.047 mfd, 200 volt, molded .30 
.1 mfd, 600 volt, molded .50 
20 mfd, 450 volt, lytic 1.40 
.01 mfd, 600 volt, molded .30 
Included with T406 
30 mfd, 150 volt; 200 mfd, 
150 volt, lytic 3.00 

150 mfd, 150 volt, lytic 2.05 
150 mfd, 150 volt, lytic 2.15 
.22 mfd, 400 volt, molded .30 
47 mmf, ceramic .25 
220 mmf, 500 volt, mica .25 
680 mmf, 300 volt, mica .30 
220 mmf, 500 volt, mica .25 
.1 mfd, 200 volt, molded .30 
.0022 mfd, 200 volt, molded .25 
3900 mmf, 500 volt, mica 1.15 
470 mmf, 500 volt, mica .25 
470 mmf, 1000 volt, ceramic .30 

R400 9131-82 
R401 961-102 
R402 9131-100 
R403 981-76 
R404 981-86 
R405 9132-86 
R406 9131-76 
R407 106-22306 
R408 981-82 
R409 9131-76 
R410 981-90 
R411 984-71 
R412 981-71 
R413 10B-21456 
R414 981-86 
R415 9131-68 
R416 981-65 
R417 
R418 961-51 
R419 964-73 
R420 981-94 
R421 9131-82 
R422 10A-22308 

R423 981-78 
R424 981-46 
R425 9131-78 
R426 9131-110 
R427 981-94 
R428 106-19542 
R429 981-94 
R430 962-51 
R431 961-82 
R432 9C1-1072 
R434-435 9131-82 
R436 981-90 
R437 981-95 
R438 9131-104 
R439 9131-78 
R440 PI31-110 
R441 981-84 
R442 981-82 
R443 9131-86 
R444 9131-108 
R445 10B-17318 
R446 9131-106 
R447 10B-22307 
R448 9E11-102 
R449 961-92 
R450 1013-22687 
R451 961 -90 
R452 981-62 
R453-454-455 

Resistors 
47K ohm, 1/2 watt, 10% 
2.2M ohm, 1/2  watt, 10% 
1.5M ohm, 1/2  wat, 10% 
15K ohm, 1/2  wat, 10% 
100K ohm, 1/2  watt, 10% 
100K ohm, 1 waft, 10% 
15K ohm, 1/2  waft, 10% 
Contrast Control-750 ohm 
47K ohm, 1/2  watt, 10% 
15K ohm, 1/2  watt, 10% 
220K ohm, 1/2 watt, 10% 
5600 ohm, 2 watt, 10% 
5600 ohm, 1/2 watt, 10% 
Brightness Control, 500K ohm 
100K ohm, 1/2  watt, 10% 
3300 ohm, 1/2 watt, 10% 
1800 ohm, 1/2 waft, 10% 
Included with L404 
120 ohm, 1/2 waft, 10% 
8200 ohm, 2 waft, 10% 
470K ohm, 1/2  watt, 10% 
47K ohm, 1/2  watt, 10% 
Volume Control and Switch 
1M ohm 

22K ohm, 1/2  watt, 10% 
47 ohm, V2 watt, 10% 
22K ohm, 1/2  waft, 10% 
10M ohm, 1/2  watt, 10% 
470K ohm, 1/2  watt, 10% 
Tone Control, IM ohm 
470K ohm, 1/2  watt, 10% 
120 ohm, 1 watt, 10% 
47K ohm, 1/2  waft, 10% 
5.6 ohm, 1/2 watt, 10% 
47K ohm, 1/2 watt, 10% 
220K ohm, 1/2  watt, 10% 
560K ohm, 1/2 waft, 10% 
3.3M ohm, 1/2  watt, 10% 
22K ohm, 1/2 watt, 10% 
10M ohm, 1/2  waft, 10% 
68K ohm, 1/2  watt, 10% 
47K ohm, 1/2  watt, 10% 
100K ohm, 1/2  watt, 10% 
6.8M ohm, 1/2  watt, 10% 
V. Hold Control-3M ohm 
4.7M ohm, 1/2  watt, 10% 
V. Size Control-750K ohm 

.25 

.25 

.25 

.25 

.25 

.30 

.25 

.85 

.25 

.25 

.25 

.35 

.25 

.75 

.25 

.25 

.25 

.25 

.35 

.25 

.25 

1.15 
.25 
.25 
.25 
.25 
.25 
.70 
.25 
.30 
.25 
.12 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.25 
.65 
.25 
.75 

2.2M ohm, 1/2  watt, 10% .25 
330K ohm, 1/2  watt, 10% .25 
V. Linearity Control, 5000 ohm .75 
220K ohm, 1/2  watt, 10% .25 
1000 ohm, 1/2  watt, 10% .25 
Included with 1406 

R460 
R461-462 
R463 
R464 
R465 
R466 
R467 
R468 
R469 
R470 
R471 

1400 
1401 
1402 
1403 
1405 
1406 
L400 
L401 ( Incl. 
C404) 

L402-403 
L404 
L406 
L407-408 
L409 

Ref. No. Part No. Description Selling Price 1 Ref. No. Part No. Description Selling Price 

24-INCH DEFLECTION CHASSIS ( cont'cl) 

Resistors ( cont'cl) 
R456 46M-23018 Resistor Type Fuse .55 
R457 9M-22542 35 ohm, 15 waft .85 
R458 9M-22583 110 ohm, 25 watt .85 
R459 9M-22275 2200 ohm, 10 watt 1.10 

1500 ohm, 10 watt 
981-88 150K ohm, 1/2  watt, 10% 
9131-102 2.2M ohm, 1/2 watt, 10% 
981-88 150K ohm, 1/2 watt, 10% 
9131-94 470K ohm, 1/2  watt, 10% 
981-84 68K ohm, 1/2  waft, 10% 
9131-98 1M ohm, 1/2 watt, 10% 
981-64 1500 ohm, 1/2  watt, 10% 
961-98 1M ohm, 1/2  watt, 10% 
9132-71 5600 ohm, 1 watt, 10% 
981-90 220K ohm, 1/2 watt, 10% 
10B-17764 H. Hold Control, 50K ohm 

Chokes, Transformers, Coils 
13M-22303 Ratio detector transformer 
12C-22508 Audio output transformer 
12M-18241 
12C-20761-2 
12A-22509 
201-22857 
16A-19365 
201-22571 

Vertical oscillator transformer 
Vertical output transformer 
Power transformer 
Deflection Yoke Assembly 
Peaking Coil ( 240 UH) 
Video trap coil assembly 

16A-19365 Peaking coil ( 240 UH) 
201-22582 Sound pick-off coil 
16A-22584 Filter choke 
16A-22448 Filter choke 
201-22949 H. Hold coil 

Miscellaneous 
2D-22253 Chassis bolt bracket 
39A-22252 Bracket insulator 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.30 

.25 

.65 

2.20 
1.95 
1.75 
5.05 

15.20 
17.50 

.30 
1.30 

.30 
1.45 
2.00 
2.80 
.70 

.10 

.05 

41M-22358 
15C-16007 
2M-17589 
2H-17588 
156-21968 
15C-22595 
19A-22525 
19B-22672 
156-21186 
156-22731 
19B-22541 
7M-22266 
7M-22267 
43F-15390 
20A-22479 
21J-22274 
15B-17278-10 
201-22444 
201 -22 551 

41M-22434 
19A-19446 
1913-19922 
14B-20286 
55A-19313 
51A-19322 
43D-11666-1 
2D-11490 
2D-12053 
47A-22513 
47A-22592 
37A-22512 
46A-10793 
46B-16510 
3A-22575 
5M-22451 

Front control insulator .80 
7- pin tube socket .15 
7- pin tube shield base .05 
Tube shield .10 
6S4 tube socket .25 
9- pin socket and spring assm. .30 
Speaker socket .10 
Vertical yoke socket .10 
Lytic mounting plate for C441 .10 
Lytic mounting plate for C439 .12 
H. V. power socket .40 
R456 terminal board .25 
Video input terminal board .25 
Control mounting nut (9 used) .03 
Phono-TV switch 1.00 
Selenium rectifier 4.75 
CRT socket and cable 1.15 
R.F. power plug and cable .75 
AC line and phono cable assm. .60 
(Includes 5 items below) 
Mounting plate .15 
AC receptacle .20 
Phono socket .10 
49-inch shielded wire .15 
8-inch sleeving .15 
Iron core for L409 .15 
Coil fastener for L409 .03 
Large condenser mounting clip .10 
Small condenser mounting clip .05 
Pilot light bracket & socket ( right) .25 
Pilot light bracket & socket ( left) .25 
Pilot light shield .05 
Pilot light bulb (147) .15 
Shielded wire .10 
Tuning shaft .75 
Tuning shaft coupling .25 

C500 
C501 
C502 
C504 
C505 
C506 

8F3-118 
8E-22538 
8C-19546 
8J-20596 
8J-16081 
8J-16096 

24" HIGH VOLTAGE SUPPLY 

Capacitors 
270 mmf, 500 volt, mica 
170-780 mmf, H. Drive trimmer 
20 mfd, 150 volt, lytic 
.068 mfd, 400 volt, molded 
.047 mfd, 400 volt, molded 
.047 mfd, 200 volt, molded 

Resistors 

.25 

.70 
1.05 
.35 
.30 
.30 

R500 981-71 5600 ohm, 1/2 watt, 10% .25 
R501 9131-88 150K ohm, 1/2  watt, 10% .25 
R502 964-72 6800 ohm, 2 watt, 10% .35 
R503 981-98 1 megohm, 1/2 watt, 10% .25 
R504 9131-54 220 ohm, 1/2  watt, 10% .25 
R505 984-80 33K ohm, 2 watt, 10% .35 
R506 982-14 1500 ohm, 1 watt, 10% .30 
R507 982-38 10 ohm, 1 waft, 10% .30 

Chokes, Transformers, Coils 
1500 201-22382 H. V. Deflection transformer 11.25 
L500 201-20186-1 H. Linearity coil .75 

Miscellaneous 
2D-22253 Chassis bolt bracket 
39A-22252 Bracket insulator 
15B-22335 Yoke socket 
15B-10440 25CD6 tube socket 
158-20860 12AX4 tube socket 
201-22591 Dual H. V. power plug 
2D-12053 Mounting clip for C502 
201-20817-1 163 Socket assembly 
6M-20296 Socket cover 
14C-22282-20 H. V. Cable assembly 
6M-14372 Cable clamp 
213-22162 Shield can 
2B-22164 Shield can cover 
49A-22633 Ring 
49A-23029 Retainer spring 
51A-19322 Iron core for L500 
43D-19967 Coil fastener for L500 
49A-19012 Core spring for L500 

.10 

.05 

.25 

.15 

.20 
1.70 
.05 

1.20 
.15 
.55 
.10 

1.00 
.35 
.05 
.15 
.15 
.05 
.05 

• 

200-22852 

2M-22665 
2D-22666 
2D-22660 
25M-22630 
23M-22706 
43A14-22707 
200-22872 
25M-22754 
3M-22727 
49A-22865 

Tube strap assm. 
(Includes 3 items below) 
Tube strap 
Tube strap bracket 
Tube mounting bracket 
Tube cushion 
Carriage bolt ( 2 used) 
Carriage bolt nut 
Tube support bracket assm. 
Retaining ring 
Tie rod 
Spring 

CRT MOUNTING ASSEMBLY 
2.00 

.95 

.25 

.50 

.45 

.10 

.05 
2.25 
.35 
.25 
.25 

38A-22678 H.V. Cable retainer shield .03 
16M-22873 Anti- pin cushion magnet .75 
16M-20697 Centering magnet 1.00 
16M-19906 Ion trap magnet 1.00 
3278-20807 Yoke wing nut .05 
201-22857 Deflection yoke assm ( small) 17.50 

(Includes 5 items below) 
13M-22810 Deflection yoke 14.50 
9131-62 1000 ohm, 1/2 watt, 10% .25 
8G-22875 47 mmf, 1000 volt, ceramic .35 
201-22489-1 Horizontal yoke cable .85 
201-22690 Vertical yoke cable .40 
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DESCRIPTION CHASSIS NUMBER 

1260 20" Mahogany Table Model Television Receiver 
With Built-in Antenna 

1261 20" Mahogany Table Model Television Receiver 
With Built-in Antenna 

1266 20" Mahogany Consolette Model Television 
Receiver with Built-in Antenna 

1268-21 21" Mahogany Console Model Television Receiver 
With Built-in Antenna 

1270-21 21" Mahogany Console Model Television Receiver 
With Built-in Antenna 

1271-21 21" Mahogany Console Model Television Receiver 
With Built-in Antenna 

1272-21 21" Oak Console Model Television Receiver 
With Built-in Pri,enna 

1273-21 21" Oak Console Model Television Receiver 
With Built-in Antenna 

1274-21 21" Maple Console Model Television Receiver 
With Built-in Antenna 

1 275-21 21" Maple Console Model Television Receiver 
With Built-in Antenna 

1120 20" Table Model Television Receiver With Built-in 
Antenna, Available in Mahogany, Maple, Oak, and 
Walnut 

TUBE COMPLEMENT 

VI 6CB6 1st I.F. Amplifier V13 
V2 6CB6 2nd I.F. Amplifier 
V3 6CB6 3rd I.F. Amplifier V14 
V4 I2AX7  Video Detector and 

Noise Balance Tube V15 
V5 6CB6 Video Amplifier 
V6 bAU6 Audio I.F. Amplifier V16 
V7 6AL5 Ratio Detector V17 
V8 6AV6 1st Audio Amplifier V18 
V9 6AQ5 Audio Output V19 
V10 12AU7  Sync Separator 
V11 6AU6 AGC Tube 
V12 6AV6 Vert. Oscillator and V19 

Noise Balance Bias 
Rectifier 

*Type 6S4 used in Chassis 456.150 only. 

TUNER 

*12BH7. 

6SN7. 

6AU5 

6W4. 
1B3 
5U4. . 
20CP4. 

21AP4. 

V20 6CB6,6BC5,or V21 6J6 . . 
bAG5 .... .R. F. Amplifier 

456.150 
456.150-2 

456.150-2 

456.150 
456.150-2 

456.150-1 

456.150-1 

456.150-1 

456.150-1 

456-150-1 

456.150-1 

456.150-1 

456.150 
456.150-2 

CHASSIS DIFFERENCES 

The chassis used in the models differ mainly with respect to picture 
tube size and type,and the associated picture tube mounting parts. Chassis 456.150 and 
456.150-2 use a 20 inch glass rectangular picture tube, and chassis 456.150-1 uses 
a 21 inch metal rectangular picture tube. Chassis 456.150 differs somewhat in tube 
complement and circuitry from its successors chassis 456.150-1 and 456.150-2. The 
vertical sweep output tube in the 456.150 chassis was a type 6S4. This was changed in 
the later models to a type 12BH7. Other changes were made in the video amplifier 
output circuits. These differences can be seen in the schematic diagnams and Repair 
Parts List. 

NOISE BALANCE CONTROL 

This Silvertone television chassis is equipped with a unique circuit which allows it to 
perform satisfactorily inthe presence of interference of the type encountered in fringe 
areas and congested business locations. It is particularly effective on the type of noise 
caused by automobiles, street cars, electrical storms, etc. To adjust for best per-
formance under these conditions turn the channel selector to the strongest station 
which can be received. Start with the Noise Balance control in the fully clockwise po-
sition and then adjust it slowly counterclockwise until the picture just starts to show a 
distorted shape, then advance the control slightly so that the picture shape is normal. 
Turn the channel selector to all other stations one at a time. If the picture shape is 
distorted on any channel advance the control slightly clockwise to restore normal 
shape. The Noise Balance control is now set. 

.Vertical Deflection 
Amplifier 

. . Horizontal Oscillator 
and Control Tube 

. . Horizontal Deflection 
Amplifier 
.Damper 

. .High Voltage Rectifier 

. . Low Voltage Rectifier 

. . 20" Rect. Glass Picture 
Tube (Chassis 456.150 
and 456.150-2) 
.21" Rect. Metal Picture 
Tube (Chassis 
456.150-1) 

. . Mixer - Osc.. 

NOTE - WHENEVER DISTORTED PICTURES OR SLANTING 
BARS ARE ENCOUNTERED WHICH CANNOT BE ADJUSTED 
CORRECTLY WITH THE HORIZONTAL LOCK OR FINE TUN-
ING CONTROLS ALWAYS SET THE NOISE BALANCE CON-
TROL FULLY CLOCKWISE BEFORE MAKING OTHER 
ADJUSTMENTS. 

TUBE HOLD DOWN STRAP 

DEFLECTION YOKE 

YOKE POSITIONING SCREW 

FOCUS MAGNET 

FOCUS MAGNET SUPPORT 

TUBE STRAP 
MOUNTING BOLT-

PHONO INPUT 

COLOR SOCKET 

PHONO TV SWITCH 

b'ERVICE ADJUSTMENTS 

FIGURE 4 

DEFLECTION YOKE 
ADJUSTING SCREW 

CENTERING LEVER 

H.V. SUPPLY TERMINAL 

ION TRAP MAGNET 

FOCUS ADJUSTING SCREW 

PICTURE TUBE SOCKET 

HORIZONTAL WIDTH 

HORIZONTAL LINEARITY 

AC POWER 
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t7I,R87 

C66 

CI7 

R35 

SW2A,8 

R77 

C21 

C62 

R20 

R36 

R2I 
C33A,E1 

RI 
RI 9 
CI 8 
C40 

R82 
C72 

R48 

C69 
C39 
R88 
PSI 
C45 
R50 
NI 

C44 
R84 
R83 
R56 

R55 

C41,C42 

T7 

C43 

R54 

R24 

RS2 

R49 

R57 

R53 

R23 

R64 

e 

Cei3 

LI 1 

L12 

15 

C20 

R80 

C64 

R81 

C19 

VI7 

T9 
C 5G 

R76 

Fl(FUSE' 
C59 

C57 

Ce0 

R75 

R67 

R72 
C49 
C 58 
C 55 
R 71 
C 518 
R62 
C 51A 
R 69 

R 6' 
C 48 

R 70 

C 53 

C47 
R 74 

C52 

C28 
SW I 

C70 

REMOVE THIS SCREW AND 

SWING PLATE CLEAR 

V 17 183 H V RECTIFIER 

F I FUSE 

MOR DRIVE CONTROL 

NOR SY•IC 

The Service Adjustments 
normally will need an oc - 
casional minor adjustment 
if any circuit work or tube 
replacement is required. A 
test pattern, generated 
either locally in the shop 
or obtained from a tele-
vision station is recom-

mended for best results. 
The operating and auxiliary 
controls, located on the 
front panel and the rear 
apron should be set for as 
good a pattern as possible 
before making the following 
adjustments. 

RANGE CONTROL 

CHASSIS 456. 150 - , -11 -12 - 13 -14 - 15, - 17, - 18 -19 -21 -22 -51, -61 -81 

FIGURE 5 
BOTTOM VIEW OF CHASSIS SHELF 

R41 

C 3 

COLOR PLUG 
R 42 

C12, R14 

L 

L4 

RI2 

Pli 
CI I 
12 

C 68 
RIO 
R9 
C 9 
CIO 
C8 
L3 

R45 
C7 
R8 
C38 
R 
R7 
C6 
TI 

C4 

R5 

C5 

C2 

R 3 

R 

C13 

R2 D. R38 

C 3 

SPKR. JACK 

R 134 

R13 8 FIGURE 6 

14 

LI 

R4 

L2 

C46 

R58 

CENTERING MISADJUSTMENTS 

the picture is not properly centered move the Centering Control Lever on the rear 
,)f the receiver a short distance in any direction necessary to correctly center the 
picture. Do not use force in making this adjustment as excessive strain may be ex-
r-rted on the neck of the picture tube. If proper centering cannot be restored in this 
manner a slight readjustment of the deflection yoke or focus magnet mountings 
be necessary. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT 

3> 
0 

may 
rN) 

Turn the Horizontal Hold control (front panel auxiliary controls) to the extreme 
counterclockwise position, and momentarily interrupt the signal by switching tc 
another channel and then switching back again. The picture should hold horizontal 
sync. 

2. Turn the Horizontal Hold control fully clockwise an- d momentarily interrupt the 
signal. The picture should break sync and resolve into approximately 3 sloping 
bars. 

3. 

C22 

L8, C14 

L9, C23 

L7, R 15 
PHONO 
INPUT JACK 

R 32 

C24,R 25 

C25 
L 6 
C 35 
C16 

R18 
CI5 
R 17 
R27 
R26 

R37 
R44 
C26 
R30 P31 
C29,C30A,8 

R28 4. 
C31 
R29 
C67 5. Set drive control C5lb to show bright drive line in center of raster, then screw 

in 1 turn. 

Rotating the Horizontal Hold control counterclockwise (within 1/2 turn) should 
make the picture lock in. 

If the receiver passes the above checks, the horizontal oscillator is adjusted 
need not be aligned. In that case, merely set the Horizontal Hold control to a 
sition where the picture locks in instantly when switching channels. 

HORIZONTAL OSCILLATOR ALIGNMENT 

1. Set the NOISE BALANCE control to maximum clockwise. 

and 

Po -

2. Connect the oscillo scope to terminal " D" on the synchroguide transformer T8 
through a small capacitor approximately 15 mmfd, or use a low capacity probe. 

3. Set the HORIZONTAL LOCK to 1/4 rotation from counterclockwise side. 

Adjust front screw of synchroguide to lock picture horizontally. 

R33 
N2 
C 32 

C 27 6. Adjust inside co re of synchroguide can to give correct scope waveform (a). Re-

R39 adjust front screw simultaneously to keep in sync. Use non-metallic screwdriver' 
RI 

on inside core. 

A 

Correct Incorrect 

FIGURE 14 

_ 
Incorrect 

mn
in

ok
i 
S
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HORIZONTAL OSCILLATOR ALIGNMENT - Continued 

7. 
Trim front screw to get approximately 3 bars breakout with HORIZONTAL LOCK 
in maximum clockwise position when switching channels. Sync should hold in 
maximum counterclockwise position and picture should not jitter at any position 
of the HORIZONTAL LOCK control. If it does jitter leave the HORIZONTAL LOCK 
in maximum counterclockwise position and adjust front screw of the synchroguide 
in clockwise direction until the jitter stops. Recheck breakout on clockwise end 
when switching channels. Horizontal sync should pull in when switching channels 
over at least 1/2 of the rotation range of the HORIZONTAL LOCK control. If it 
does not, unscrew sync amplitude control C5la 1/4 turn at a time until correct 

lock- in range is established. 

TELEVISION ALIGNMENT PROCEDURE 

NOTE: 

Always set noise balance control fully clockwise before making any alignment 
tests or adjustments. 
Preliminary 

This alignment is an exacting procedure and should be undertaken only when 
necessary. Before deciding that alignment is hecess .i.ry, ( heck ,he following: 

IN HOME OF CUSTOMER: 

1. Be* sure of the antenna installation. 

2. Check all operating controls and adjustments. 

3. Check reception on all channels. 

4. Check tubes by substitution of known good tubes. 

IN THE REPAIR SHOP 

5. Substitute a known good picture tube. 

6. If nicture definition is still inadequate, observe the overall I.F. 

curve by following step ( 11) below 

ALIGNMENT PROCEDURE 

1. TEST EQUIPMENT 

response 

I. F. ALIGNMENT 

I. Lift the top section of the shield on the 6J6 mixer so that the shield does not make 
electrical contact with the base of the shield. Connect the output of the AM signal 
generator to the shield, and the ground lead to the chassis. 

2. Connect the VTVM across R12, 4.7K video detector load. 

3. Set the volume and contrast controls to minimum position. 

4. Tune the signal generator to 24.35 Mc. and attenuate the signal generator output 
for a reading of - 1 to - 1.5 volts to avoid overload and consequent inaccurate 

alignment. 

5. Peak the fourth I.F. transformer T2 to 24.35 Mc. keeping the VTVM reading at - 1 
to - 1.5 volts by adjustment of the attenuator on the signal generator. 

6. Connect a 1K resistor from the grid of VI to the junction of R2 and R4. Adjust the 
first I.F. coil located ( L9 Fig. I) on the tuner for a maximum reading on the VTVM 
of between - 1 and - 1.5 volts. Remove the 1K resistor. 

7. Place the tuner turret so that it is between any two channels and adjust Li for 
maximum indication on the VTVM. (Note: On sets below serial number 10525 Li, 
is fixed and step 7 should be disregarded for these sets.) 

8. Peak the third I.F. coil L3 to 23.2 Mc. keeping the VTVM reading at - 1 to - 1.5 volts. 

9. Tune the signal generator to 25.2 Mc. and adjust the second I.F. transformer Ti 
for maximum keeping the VTVM reading at - 1 to - 1.5 volts. 

10. Adjust the signal generator to 21.6 Mc. and tune the trap L2 for a minimum reading. 

11. The I.F. passband may be observed by connecting a sweep generator across the 
terminals of the AM signal generator, connected as in ( 1), and substituting an os-
cilloscope for the VTVM as described in the above procedure. Place a 3V battery 
with the positive terminal connected to the chassis and the negative terminal con-
nected to the junction of R2 and R4. The sweep generator should be set to approxi-
mately 24.35 Mc. and then adjusted to center the waveform on the scope face. To 
avoid overload, and to assure a true view of the wave shape, the output of the 
sweep generator should be attenuated until further - attenuation has a minimum 
effect on the curve shape. 

If necessary a slight adjustment of the I.F. transformers may be made to obtain 
a close approximation to the ideal curve. Adjustment of T2 affects the slope of 
the top, while adjustment of L3 or Ti affects the bandwidth. 

CATHODE RAY OSCILLOSCOPE 
SWEEP GENERATOR - The sweep generator used should cover the range from 20 to 
220 megacycles. The output should be flat over a sweep range of 20 Mc. It should be 
capable of an output of about 0.1 volt. 

AM SIGNAL GENERATOR - This generator should have a frequency range of from 4.0 
to 220 megacycles. As this generator is used occasionally as a marker generator, 
accuracy is an important factor. It should be capable of 0.1 volt output. 

Correct Acceptable Acceptable 

G 
FIGURE 15 

25% MAX 

_ 

VACUUM TUBE VOLTMETER - Almost any standard VTVM will do. It should prefer-
ably have a reversible polarity switch. 
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I. F. ALIGNMENT CHART SOUND ALIGNMENT TEST CIRCUIT 

Signal Generator 
Frequency AM 

Adjustment 
V.T.V.M. 
Indication 

24.35 Mc. T2 Maximum 

24.35 Mc. 1st I.F. Coil on Tuner Maximum 
(See step 6 in text for 
detailed instructions) 

24.35 Mc. ( With tuner LI Maximum 
turret between 
channels) * 

23.2 Mc. L3 Maximum 

25.2 Mc. Ti Maximum 

21.6 Mc. L2 Minimum 

l< '0 
» Z. Disconnect the alignment test circuit and connect the VTVM to ground and Pin 5 of 0 

V7 ( 6AL5). Adjust L9 and primiary ( Bottom) of the ratio detector transformer for Irn 
maximum indication. 

e 

3. Remove the VTVM and reconnect it to ground and junction of R27 and R28. Adjust 
secondary of ratio detector coil (top) for zero. (Note: When tuning through the 
proper setting, the meter reading should swing negative on one side and positive 
on the other side.) 

) This adjustment can be disregarded on those few early chassis which had a 

FIXED LI, 

TELEVISION CHANNELS VS. CARRIER, OSCILLATOR & I. F. FREQUENCIES 

Sound Picture I.F. 
Chan. Channel Picture Sound Receiver Picture I.F. I.F. Freq. Less Sound 
No. Freq. ( Mc.) Carrier Carrier Osc.Freq.(Mc) Freq.(Mc) (Mc) I.F. (Mc) 

SOUND ALIGNMENT 
Connect an AM signal generator túned to 4.5 Mc. between the grid of V5 ( 6CB6)and 
ground. Connect the alignment test circuit as shown below, and tune L8 for a 
minimum reading on the VTVM. 

47 mmf 100,000 
Mica 1/2 W 

Connect to Pin No. 11 Connect High Side 
of Picture Tube of V.T.V.M. here 

CONNECT TO 

PIN NO.II 

OF PICTURE 

TUBE 

47 uuF 
MICA 

I MEG 

WATT 

1 Meg 1N34 
1/2 W Crystal 

Ground Lead of V.T.V.M. 

Gnd 

I MEG- I/ WATT 2 HIGH SIDE 

 Ole OF VTVM. 

100UUF 
MICA 

GROUND SIDE 

 allie OF VTVM. 

2 54-60 

3 60-66 

4 66-72 

5 76-82 

6 82-88 

7 174-180 

8 180-186 

9 186-192 

10 192-198 

11 198-204 

12 204-210 

13 210-216 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

59.75 81.35 

65.75 87.35 

71.75 93.35 

81.75 103.35 

87.75' 109.35 

179.75 201.35 

185.75 207.35 

191.75 213.35 

197.75 219.35 

203.75 225.35 

209.75 231.35 

215.75 237.35 

26.1 

26.1 

26.1 

26.1 

26.1 

26.1 

26.1 

26.1 

26.1 

26.1 

26.1 

26.1 

21.6 

21.6 

Z1.6 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

21.6 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

TUNER ALIGNMENT 

The tuner supplied with this television receiver was carefully aligned at the factory 
and should not require complete realignment under normal conditions. A slight read-
justment of the individual oscillator slugs may be required as the tubes in the tuner 
age or are replaced. In some rare cases it will be necessary to realign the tuner after 
replacing either of the two tubes. If any service work is performed on the tuner, re-
alignment may or may not be required. NO ATTEMPT TO REALIGN THE TUNER 
SHOULD BE MADE UNTIL THE BALANCE OF THE TV RECEIVER IS KNOWN TO BE 
IN PROPER OPERATING CONDITION AND IS PROPERLY ALIGNED. When replacing 
the R. F. amplifier tube use the same type tube as the one found in the tuner. The 
other alternate tubes may be used for V-20 but the use of a tube other than the type 
found in the tuner may make it necessary to realign the R. F. and mixer stages. 

R. F. AND MIXER ALIGNMENT 

1. Set the CHANNEL SELECTOR to Channel 1.2. 

2. Connect the oscilloscope through a 10,000 ohms resistor to test point ( Fig. 1). 

©John J. Rider 
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3. Connect the negative side of a 1.5 volt battery to the AGC lead of the tuner which 
is soldered to the blank lug of L2. The positive side of the battery should be con-

nected to the receiver chassis. 

4. Set the FINE TUNING control at the approximate midpoint of its tuning range. 

5. Connect the sweep generator to the 300 ohm antenna terminals and adjust the out-

put to sweep Channel 12. 

6. Loosely couple the output frdm the marker generator to the antenna terminals. 
Use the minimum amount of coupling and signal from the marker generator re-

quired to give a good marker or pip on the oscilloscope pattern. 

7. Adjust Al, A2, and Al6 in the tuner for maximum gain and flat-top response curve 
approximately 4.5 mc. wide. All other channels should be checked to be sure they 

have approximately the same responses. The correct marker frequencies for each 
channel are given in the Picture Carrier and Sound Carrier columns of the chart 
on page 16. The response to the two marker frequencies should be essentially 

equal. 

8. Disconnect the battery used to obtain negative bias. 

9. Disconnect the test equipment and air check the receiver on all active channels. 
If it is possible to receive a normal picture on all active channels by adjusting 
the Fine Tuning control, further alignment will not be necessary, 

OSCILLATOR ALIGNMENT 

Set the Fine Tuning control at the approximate midpoint of its tuhing range. 

Place a nonmetallic screwdriver through the openings provided in the front of 
the chassis and the tuner assembly and adjust the individual oscillator coil slug 
for each active channel to give the best possible picture. (A3 - Al4 Fig. 1) This 

is usually the point just before sound breakup occurs. 

If the oscillator slug adjustment does not have sufficient range to tune in a good 
picture on any active channel, it will be necessary to adjust (A15) in the tuner. 

The procedure for this adjustment is as follows: 

WITH INSTRUMENTS 

3. Set the Channel Selector to Channel 
12. 

4. Connect the marker generator to one 
of the 300 ohm antenna terminals and 
ground. Set the generator to 209.753 

Mc. 

5. Connect the output of another signal 
generator through 47,000 ohm re-
sistor to Pin 3, the cathode of V4, the 
12AX7 video detector and adjust the 

signal generator frequency to 26.1 Mc. 

© John 7. Rider 

WITHOUT INSTRUMENTS 

3. Set the Channel Selector switch to any 

channel on which a picture or test pat— 
tern can be received. Preferably se- CONTRAST 

lect a station operating on the highest 

frequency. 

4. Adjust Al5 for best possible picture. 

5. Repeat steps 1 and Z. 

6. Repeat steps D through 3 

VI2 
T6 

VI3 

N.V. .EAD 

OFF- VOLUME 
HOR OSC 

HOR LOCK 

NOISE BAL 

V6 

 13 

 COLOR PLUG 

 V5 

V20 

TEST POINT 

V21 

_ 

‘/ERT LINEARITY .4es•- ...... / 

8/ /1 I  

VERT LOCK FINE TUNING 

CHANNFL. 3F_ECTOR 
 HEIGHT 

 BRIGHTNESS 

FIGURE 17 
TOP VIEW - COMPONENT LOCATION 
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6, Connect the VTVM across C26 and ad-
just A15 for a zero reading on the 
VTVM between a positive and nega-
tive peak. 

7. Use the lowest signal generator output 
which will provide an adequate meter 
indication. 

8. Repeat steps 1 and 2. 

9. Repeat steps 3 through 8 if necessary. 

NOTES 

1. Last C - 62; last R - 88. All capacitors in UUF, all resistors 1/2 watt, unless 
otherwise noted. 

Z. Pin voltages taken with VTVM. Antenna shorted. TV-PHONO switch in TV position. 
Contrast control minimum contrast. Noise Balance control maximum clockwise. 
Other controls at normal operating position. All voltages positive DC unless other-
wise noted. All readings to ground except Pin 3 to Pin 4 on V11. 

3. Wave form peak to peak voltages taken with video output 45 volts peak to peak. 

4. PRODUCTION CHANGES: 

-a, Previous serial No. 39,818, Terminal 1, N2 connected directly to 290 B+. 

b. After serial No. 46,264, Linearity coil (L-11) and capacitor C-63 eliminated 
from circuit and Pin 3, V16, directly connected to jumper between terminals 

7 8,z 8, T9. 

c. After serial No. 46,889 by-pass capacitors C-70 8z C-71 eliminated from pri-
mary of T-5. 

d. After serial No 46,610, a 220 UUF by-pass capacitor ( C-73) added from Pin 7, 
V4 to ground 

e. Previous serial No. 47,610 C-25 connected Pin 2 to Pin 7, V8. 

t C-19 100 UUF, 456.150-2 
470 UUF, 456.150-1, 
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CHASSIS MODEL 456.150 SCHEMA1 IC 

Last "R" 84. 
Last " C' 71. 

All Resistors 1/2 Watt unless other-
wise noted. 

All Capacitors in UUF unless other-
wise noted. 

TV - Phono Switch shown in TV position. 
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v.v.M 
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CHASSIS 456.150-1, —2 

CHASSIS MODEL NO, V19 
456,150-1 21AP4 
456.150-2 20CP4 

Last "R" 88. 
Last " C" 72. 

All Resistors 1/2 Watt 
unless otherwise noted. 

All Capacitors in UUF 
unless otherwise noted. 

TV - Phono Switch shown 
in TV position. 

R87 Rz R88 not used in 
early sets. 
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T HANNEL 
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RAVING 
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REPAIR PARTS LIST FOR TUNER PMB-57001 
PMA-31B-302 thru 31B-313 (channels 2 thru 13) 

PMA-31B-410 thru 31B-413 (channels 10 thru 13 

PMA-31B-422 thru 31B-429 (channels 2 thru 9) 

PMA-31A-066-68 

PMA-31B-005 

PMA-31B-016-2 

PMA-31B-277 

PMA-31B-030 

PMA-27A-055 

PMA-27A-021 

PMA-31B-267 

PMA-31B-203-68 

PMA-31B-012-1343 

PMA-31B-043 

PMA-31B-044 

OCUS AE10., 
SCRE 

HON LIN 

Antenna Coil Assemblies   

Oscillator Coil Assemblies   

Oscillator Coil Assemblies   

Fine Tuning Assembly   

Detent Spring   

Roller  

I. F. Coil Assembly   

Retainer Spring  

616 Tube Shield   

6AG5 Tube Shield  

Contact Bracket Assembly  

Coil Support Assembly  

Fine Tuner Ground Plate  

Side Shield   

Bottom Shield  

HON OUTPUT 

MOH WIDTH 

2.14 

2.56 

2.56 

3.13 

.43 

.43 

3.46 

.43 

.29 

.29 

8.19 

9.56 

.86 

2.14 

2.56 

All items 

C65 

R56 

R77 

R19 

R49 

REPAIR PARTS LIST FOR 150 CHASSIS 
Same as chassis 150-1 and 150-2 except: 

PMB-40003-17 

PMA-45015-65 

PMA-45019-6 

PMA-45015-53 

PMA-4801d-4 

Part 

Number 

Capacitor - 56 mmf, 1000 V, Mica   

Resistor - 2.2 Meg, 1/2 Watt   

Resistor - 8.2K, 2 Watt  

Resistor - 220K, 1/2 Watt  

I Meg. Variable, Vertical Hold   

Pm-90012 

piAA-90012 

PM-90017 

-1\411-90018 

Plv1A-q001 ,5 

DESCRIPTION 

Selling 

Price 

Each 

Speaker 8" PM  

Speaker 8" PM  

Speaker 10" PM   

Speaker 5" 1,3M  

Sp.aker 8" PM (Tray be ised :+ s 

6.4c. 

6.46 

7.64 
$ 4.76 

f,.00 

.52 

.15 

.45 

.15 

1.45 

m
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CHASSIS 456. 150 - -9, - 11, -12, -13, -14, - 15, - 17, - 18, - 19, -21, -22, - 51, -61, -81 
REPAIR PARIS LIST FOR 150-1 AND 150-2 CHASSIS 

Schematic 
Symbol 

Part 
Number DESCRIPTION 

L1 ,L3 
2 

1.4 
L5,L6 
L7 and R15 
L8 and C14 
L9 and C23 
LI0a,L106 
L.11 
L12 
NI 
N? 

RI,R10 
R2,R12 
R3,R7,R88(*) 
R4 
R5,R8,R1I,R26,R79 
R6,R30,R31,R61,R83 
R9 
R13a,R13b,SWI 

R14,R32,R56(**) 
R16,R18 
R17,R77(**) 
R19(**) 
R20,R21,R22,R63,R82, 
R86 ( c) 

R23 
R24,R52 
R25 
R27 
R28,R54 
R29 
R33 
R34 
R35 
R36 
R37,R38 
R39 
R40 
41,R42,R75 

R43 
R44 
R45,R84,R85(e) 
R46 
R47 
R48,R62 
R49 ( Cc) 
R50,R67 
R51,R87(*)(#) 
R53 
R57 
R58 
R59,R60 
R64 
R65 
R66,R74 
R69,R70 
R71 
R72 
R76 
R78 
R80 
R81 
SWZ 

PMA-52021 
PMA-52020 
PMA-52023 
PMA-52024 
PMA- 52025 
PMA-52028-2 
PMA-52028-I 
PMA- 56000 
PMA-56001 
PMA-56003 
PMA-95000 
PMA- 95001 
PMA-62004 
PMA-45015-15 
PMA-45015-33 
PMA-45015-9 
PMA-45015-19 
PMA-45015-25 
PMA-45015-37 
PMA-45014-70 
PMB-48015 

PMA-45015-61 
PMA-45015-44 
PMA-45019-35 
PMA-45015-56 

PMA-45015-49 
PMB-48014-2 
PMA-45015-54 
PMA-45015-12 
PMA-45015-18 
PMA-45015-45 
PMA-45015-73 
PMA-45017-19 
PMA-45019-24 
PMB-47007-4 
PMB -47007-5 
PMB-47007-1 
PMA-45017-42 
PMA-45015-69 
PMA-45015-57 
PMA-45015-30 
PMA-45015-28 
PMA-45015-29 
PMA-45015-42 
PMB-480I4-3 
PMA-45015-51 
PMB-48014-7 
PMA-45015-60 
PMA-45015-53 
PMB-48014-5 
PMA-45015-2I 
PMA-480I6 
PMA-45015-22 
PMA-45017-50 
PMB-48014-1 
PMA-45017-47 
PMA-45017-51 
PMA-45017-49 
PMA-45017-66 
PMB-47007-3 
PMA-47017-25 
PMA-45017-57 
PMA-45013-1 
PMA-60004 
PMA-61106 
PMB-61012-1 
PMB-61012-2 
PMB-61012-4 
PMB-61011 
PMB-61012-3 
PMA-61014 

I.F. Coil - 24 mc  ,  
I.F. Trap - 21.5 mc   
Peaking Coil - 100 uh   
Peaking Coil - 450 uh   
Peaking Coil - 200 uh - Wound on 22K Resistor   
Take-off Trap - 4.5 mc.   
Take-off Trap - 4.5 mc   
Yoke   
Linearity Coil   
Width Coil   
Vertical Integrating Network   
Audio Couplate   
Plug - Color Adapter   
Resistor - 150 Ohms, 1/2 Watt   
Resistor - 4.7K, 1/2 Watt  
Resistor - 47 Ohms, 1/2 Watt  
Resistor - 330 Ohms, 1/2 Watt   
Resistor - 1000 Ohms, 1/2 Watt   
Resistor - 10K, 1/2 Watt   
Resistor - 7.5K, 1/2 Watt  
.5 Meg, 750 Ohms, Variable Volume, Contrast Control, 
with Switch  

Resistor - 1 Meg, 1/2 Watt   
Resistor - 39K, 1/2 Watt   
Resistor - 6.8K, 2 Watt   
Resistor - 390K, 1/2 Watt  

Resistor - 100K, 1/2 Watt  
100K - Variable, Brightness Control   
Resistor - 270K, 1/2 Watt   
Resistor - 82 Ohms, 1/2 Watt  
Resistor - 270 Ohms, 1/2 Watt   
Resistor - 47K, 1/2 Watt   
Resistor - 10 Meg, 1/2 Watt   
Resistor - 330 Ohms, 1/2 Watt   
Resistor - 820 Ohms 2 Watt   
Resistor - 60 Ohms, 6 Watt, Wire- Wound   
Resistor - 250 Ohms, 15 Watt, Wire- Wound   
Resistor - 1K, 7.5 Watt, Wire-Wound  
Resistor - 27K, 1 Watt   
Resistor - 4.7 Meg, 1/2 Watt   
Resistor - 470K, 1/2 Watt  
Resistor - 2.7K, 1/2 Watt  
Resistor - 1800 Ohms, 1/2 Watt   
Resistor - 2200 Ohms, 1/2 Watt   
Resistor - Z7K, 1/2 Watt   
Resistor - 250K, Variable Noise Inverter Control   
Resistor - 150K, 1/2 Watt  
1.5 Meg, Variable, Vertical Hold Control  
Resistor - 820K, 1/2 Watt   
Resistor - 220K, 1/2 Watt  
2.5 Meg, Variable, Vertical Height Control  
Resistor - 470 Ohms, 1/2 Watt   
5K, Variable, Vertical Linearity Control  
Resistor - 460 Ohms, 1/2 Watt   
Resistor - 120K, 1 Watt  
50K, Variable, Horizontal Hold Control  
Resistor - 68K, 1 Watt  
Resistor - 150K, 1 Watt  
Resistor - 100K, 1 Watt  
Resistor - 2.7K, 1 Watt   
Resistor - 220 Ohms, 4 Watt   
Resistor - 1K, 1 Watt   
Resistor - 470K, 1 Watt  
Resistor - 3.3 Ohms, 1/2 Watt   
Switch, Slide Lever, TV-Phono, DPDT   
Socket, 9- Pin Molded Base   
Socket, 7-Pin Miniature Wafer   
Socket, 9-Pin Miniature Wafer   
Socket, Octal Molded ( for V15 and V16)  
Socket, Octal Molded (for V17)   
Socket, Octal Molded (for V14 and Color Socket)  
Socket, Picture Tube, with 20" Leads   

Selling 
Price 
Each 

1.45 
1.70 
68 
.68 
.83 

1.70 
1.70 
9.57 
2.50 
2.34 
1.70 
1.38 
.40 
.15 
.15 
.15 
.15 
.15 
.15 
.30 

REPAIR PARTS LIST FOR 150-1 AND 150-2 CHASSIS 

Schematic 
Symbol 

Part 
Number 

DESCRIPTION 
Selling 
Price 
Each 

Cl 
C2 
C3,C4,C5,C6,C7,C9 
C I 0,C24,C25,C26,C37, 
C38,C42,C67,C68,C69 
C8,C47 
C11 
C12,C31 
C13 
C14,C23 
C15,C53 
C16,C45 
C17 
C18,C50 
C19, 
C20 
C21 , C54 
C22 
C27 
C28 

3.95 C29 
.15 C30a,C30b 
.15 C32 
.15 C33a,C33b 
.15 C34a,C34b,C34c 

.15 
1.45 
.15 
.15 
.15 
.15 
.15 
.15 
.45 
.68 
.68 
.68 
.30 
.15 
.15 
.15 
.15 
.15 
.15 

1.45 
.15 

1.45 
.15 
.15 

1.45 
.15 

1.45 
.15 
.30 

1.45 
.30 
.30 
.30 
.30 
.68 
.30 
.30 
.15 
.68 
,26 T6 

.20 

.23 

.25 

.25 

.25 
1.45 

C35 
C36 
C39,C40 
C41 
C43,C61 
C44 
C46 
C48 
C49 
C51a,C5lb 
C52,C59 
C55 
C56 
C57 
C58 
C60 
C62 
C63 
C64 
C65(CC) 
C66 
C70,C71 
C72 (*) 
Fl 

PMA-40519-1 
PMA-40517-2 

PMB-40518-14 
PMB-40518-1 
PMA-40517-3 
PMB-40518-19 

PMB-41006-9 
PMB-41006-51 
PMB-41008 
PMB-40003-15 
PMA-40005-2 
PM.A..40005-1 
PMB-41006-30 
PMB-40519-3 
PMB-40518-32 
PMB-41006-7 
PMA-42002 
PMA-40517-4 
PMB-41006-45 
PMA-42000 
PMA-42001 

PMB-40518-27 
PMB-40518-17 
PMB-40518-24 
PMB-40003-63 
PMA-42006 
PMB-41006-49 
PMA-42005 
PMB-40003-29 
PMB-40003-55 
PMA-43001 
PMB-41006-15 
PMB-40003-37 
PMA-41009 
PMB-4003-47 
PMB-41006-39 
PMB-41006-47 
PMB-41006-75 
PMB-41006-76 
PMA-40004 
PMB-40002-15 
PMB-41006-53 
PMA-41007-45 
PMA-40518-23 
PMA-95002-1 
PMA-62001 

Capacitor 12 mmf, 500 V, Ceramic ( part of L2)   
Capacitor 1 mmf, Composition   
Capacitor - 1500 rnmf, 500 V, Ceramic   

Capacitor 100 mrnf, 500 V, Ceramic   
Capacitor 5 mmf, 500 V, Ceramic   
Capacitor 5000 mmf, 500 V, Ceramic   
Capacitor - 220 mmf, 500 V, Ceramic   
Capacitor - 56 mmf, 500 V, Ceramic ( part of L8 & L9) . 
Capacitor . 02 mfd, 200 V, Paper   
Capacitor . 1 mfd, 600 V, Paper  
Capacitor - . 5 mfd, 100 V, Paper  
Capacitor - 47 mmf, 500 V, Mica  
Capacitor - 100 mmf, 1500 V, Mica   
Capacitor - 220 mmf, 1500 V, Mica   
Capacitor - . 05 mfd, 400 V, Paper   
Capacitor - 2 mmf, Composition   
Capacitor - 5000 mmf, 500 V, Ceramic   
Capacitor - . 01 mfd, 200 V, Paper   
Capacitor - 1 mfd, 50 V, Paper   
Capacitor - 1500 mmf, 500 V, Ceramic Dual  
Capacitor - . 01 mfd, 600 V, Paper   
Capacitor - 80 mfd, 450 V, 10 mfd, 400 V Electrolytic 
Capacitor - 40 mfd, 450 V, 50 mfd, 400 V 
50 mfd 300 V Electrolytic   

Capacitor - 2000 mmf, 500 V, Ceramic.   
Capacitor - 150 mmf, 500 V, Ceramic   
Capacitor - 1500 mrnf, 500 V, Ceramic   
Capacitor - 4700 mmf, 500 V, Mica   
Capacitor - 20 mfd, 300 V, Paper Case Electrolytic  
Capacitor - . 05 mfd, 600 V Paper   
Capacitor - 100 mfd, 50 V, Paper Case Electrolytic  
Capacitor - 180 mmf, 500 V, Mica   
Capacitor - 2200 mmf, 500 V, Mica   
Capacitor - 9 to 180 mrnf, 80 to 480 mmf, Mica Trimmers 
Capacitor - . 25 mfd, 200 V, Paper   
Capacitor - 390 mml, 500 V, Mica   
Capacitor - . 01 mfd, 200 V, Oil Filled, Paper   
Capacitor - 1000 mmf, 500 V, Mica   
Capacitor - .001 rnfd, 600 V, Paper   
Capacitor - . 025 mfd, 600 V, Paper   
Capacitor - . 03 mfd, 400 V, Paper   
Capacitor - . 04 mild, 400 V, Paper   
Capacitor - 500 mmf, 20 KV, Mica..   
Capacitor - 47 mmf, 1000 V, Mica   
Capacitor - . 25 mfd, 600 V, Paper   
Capacitor - . 01 mfd, 600 V. Molded Bakelite Paper   
Capacitor - 470 mmf, 500 V, Ceramic   
Fuse - 1/4 Amp., 250 V, Type 3AG   
Jack - Speaker Lc Phono Connection, Similar to Cinch 8134 . 

$ . 29 
.17 
.34 

.29 

.29 

.34 

.29 

.29 

.34 

.50 

.86 

.29 

.52 

.50 

.40 

.17 

.34 

.34 
1.48 
.52 
.34 

4.90 

5.06 
.34 
.29 
.34 

1.28 
2.62 
.52 

2.57 
.34 
.83 

1.37 
.59 
.52 
.34 
.59 
.29 
.40 
.40 
.40 

2.62 
.34 
.86 
.52 
.34 
.29 
.20 

Not used in 150 chassis. (CC) See Additional List for value used in 150 chassis. 

REPAIR PARTS LIST FOR 150-1 AND 150-2 CHASSIS - Continued 

Schematic 
Symbol 

Part 
Number 

DESCRIPTION 
Selling 
Price 
Each 

I 
TZ 
T3 
T4 
T5 

T7 
T8 
T9 

(C) Not used in 150 chassis. (CC) See Additional List for value used in 150 chassis. 
t All AA5 unless otherwise noted. 

(#) Used only in chassis 150-1 and 150-2 with serial numbers above approximately 22,000, or those WITHOUT the Armitt 
support for the H.V. Lead. 

PMA- 52029 
PMA-52029-2 
PMA- 52027 
PMB-51005 
PMB- 50003 
PMA- 56005 
PMA-56004 
PMB-52019 
PMC-56002 

Bifilar I. F Coil   
Bifilar I. F Coil  
4.5 Mc Ratio Detector Transformer   
Audio Output Transformer   
Power Transformer  
Vertical Oscillator Transformer   
Vertical Output Transformer   
Synchroguide  
Horizontal Output Transformer  

$ 1.28 
1.28 
3.70 
2.63 

21.84 
3.07 
4.64 
3.60 
8.43 
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BRIGH TNESS 

This supplement covers certain modifications in the basic 456.150 Series television 

These modifications entail the use of one or more of the following: 

A. Electrostatic focus picture tube. 
B. Twenty tube chassis. 
C. Rotary switch tuner (PMB-57003). 

The model numbers of chassis which have these modifications, are: 

receiver chassis described in 57 RL 639. 

CHASSIS 
MODEL 
NUMBER 

ELECTROSTATIC 'FOCUS 
PICTURE TUBE 

SIZE TYPE 
R-F TUNER CHASSIS 

CIRCUIT 

456.150-3 21" 21MP4 Turret Pentode (PMB-5700I)* 20 Tube 

456.150-6 20" 20HP4/20MP4 Rotary Switch (PMB-57003)t 21 Tube* 

456.150-7 17" I7HP4 Rotary Switch 20 Tube 

456.150-9 17" I7HP4 Turret Pentode* 21 Tube* 

456.150-12 17" 171-1P4 Turret Pentode* 20 Tube 

456.150-13 20" 20HP4/20MP4 Turret Pentode* 21 Tube* 

456.150-17 17" I7HP4 Rotary Switch 21 Tube* 

*This is the chassis circuit and tuner described in Service Instructions 57 RL 639. 
tChassis 456.150-6 used the Rotary Switch tuner only in limited production. It is now being produced with Turret Pentode 
tuner. 

The Chassis Listed Above Are Used in the Following Models: 

CATALOG 
NO.  

1260* 
1266* 
1299 
2260* 
2266 
2280 
2286 
2287 
2289 
2290 
2297 
2298 

Table Model._ 
Consolette 
Table Model 
Table Model 
Consolette 
Table Model. 
Consolette   
Consolette 
Table Model 
Consolette 
Consolette 
Consolette 

TYPE CHASSIS NUMBERS 

456.150-6 
456.150-6 
456.150-7; 456.150-9; 456.150-12; 456.150-17 
456.150-6 
456.150-6 
456.150-6; 456.150-13 
456.150-6 
456.150-6 
456.150-9; 456.150-12; 456.150-17 
456.150-9; 456.150-17 
456.150-3 
456.150-3 

*Some units of these models also contain the chassis described in Service Instructions 57 RL 639. 

CHANNEL 
SELECTOR 

TUNIFINtt\ 

I ST. I.F. AMP 

2141:11.F TRANS. 

2N0 IF AMP. 

3RD I F. TRANS 

3RD.I.EAMR 

4TH.I.E TRANS. 

DET8AUDIO AMP 

ADAPTOR SOCKET 
VIDEO AMP 

SOUND TAKEOFF- 45 MC. 

4.5MC AMP 

SPKR.CONNECTION 

r 

V19 

\i \ 

HEIGHT 

VERT LOO(-): 

VERT. 

O'SC8 CONVEFMCR 
• 

6 • 

d\24.35MC 
• 

REAMP I 
6C136 6B05 I 
6AG5 

23.2 MC 

02 435M C 

124X7 

?, 1ST. LE TRANS. 

AUDIO OUTPUT 

6A05(-- • V 9 1 
/ 

RATIO DET 
64L5 

04.5MC. TRAP 

V 6 

TOP VIEW 
20 Tube Chassis 

ALL MODELS USING THE TWENTY TUBE CHASSIS 

V8 
PICTURE TUBE 

MOR. LOCK 

HOROSC. 

VERT OUTPUT - 
/". 12BH7 
l VI3 / < , VERT OSC 

TRANS 

..--. 
, (V12\L _ 

.._....bAV6 \...A., ',..? 
VERT. OSC. 

6AU6 

YOKE ADJ.  
SCREW 

r- CFF-ON f: VOLUME 7- PICTURE 
CONTRAST 

6SN7 

(V14 

DAMPER 

ENTERING H0fR LIN 

ION TRAP 

The twenty tube chassis is similar to the basic chassis de-
scribed in Service Instructions 57 RL 639 except for the 
omission of the Noise Balance circuit. 

The second half of V-4 (Type I2AX7), which formerly func-
tioned as the Noise Balance Control, is used as the audio 
amplifier in these models, and V-8, the type 6AV6 tube, 
which was formerly used for audio amplification is omitted. 
There is no coupling between the two halves of the twin 
triode V-4, in the twenty tube receivers even though they 
are in the same envelope. The output from the first half, 
the video detector, is coupled to the video amplifier (V-5) 
only. The signal input to the second half of V-4 is taken off 
the potentiometer, R I3A (Volume Control), across which is 
developed the audio signal voltage from the 4.5 Mc ratio 

HOR.OSC.8 
TRANS 

H OR OUTPUT 

HOR WIDTH 

detector, V-7. There is no phono jack on the twenty tube 
chassis. The voltage reading on the pins of V-4 are as fol-
lows: 

VIDEO DETECTOR 

PIN NO. VOLTAGE 

1 O 
2 -.25 
3 0 
4 6.3 AC 

AUDIO AMPLIFIER 

FUNCTION PIN NO. VOLTAGE 

Plate 
Control Grid 

Cathode 
Filament 

6 
7 
8 

100 
-.75 

O 
5 6.3 AC 

Pin No. 9 is a common ground for both halves of the fila-
ment. The voltage readings on the pins of the other tubes 
in the twenty tube chassis are the same as for the twenty-
one tube chassis described in Service Instructions 

©John F. Rider CHASSIS 456.150, - 1, - 2, - 3, - 5, - 6, - 7, - 9, - 11, - 12, - 13, - 14, - 15, - 17, - 18, - 19. - 21, -22, - 51, - 61. - 81 



CHASSIS 456.150, - 1, - 2, - 3, - 5, - 6, - 7, - 9, - 11, - 12, - 13, - 14, - 15, - 17, - 18, - 9. -2 — , - 5, -61, -81 

ALL MODELS USING AN ELECTROSTATIC FOCUS PICTURE TUBE 

The use of an electrostatic focus picture tube requires no 
change in the basic 456.150 Series chassis circuit described 
in Service Instructions The voltage for the focus-
ing element, Pin 6 (Omitted on electromagnetic focus 
tubes), is applied to the corresponding pin in the picture 
tube socket of all chassis. This voltage is taken from a binding 
post on a terminal strip, and is derived, by means of a 
jumper, from the red lead of the vertical output transformer 
(T-7). This terminal is also the source for the voltage on 
Pin 10 of the 20HP4, 20MP4, and 21 MP4 type tubes. Pin 
10 of the I7HP4 type picture tube (And all electromagnetic 
focus tubes) receives its voltage from the 290V B+ supply. 

To remove or install an electrostatic focus picture tube, 
follow the directions given ;n 57 RL 639 on picture tubes 
except for reference to the focus assembly and focus ad-
justing screw, which are not used with these tubes. 
Centering adjustment is accomplished by the Centering 
Rings, consisting of two co-axial rings adjustable with re-
spect to each other. These rings should be located as far 
forward on the neck of the tube as possible. To make the 
centering adjustments, rotate each of the Centering Rings 
separately until the picture is properly centered. With the 
picture properly centered, set the Brightness control slightly 
above its normal value and re-adjust the Ion Trap Magnet 
for maximum brightness. 

ALL MODELS USING THE ROTARY SWITCH TUNER - PMB-57003 

The Rotary Switch tuner has an R-F selector that is elec-
trically equivalent to a tapped coil whose inductance is 
reduced from its maximum value by means of a rotary 
switch. This switch progressively shorts additional taps to 
ground as the selector knob is rotated and the oscillator 

coils are switched in and out of the circuit from channel 2 
to channel 13. 

The R-F amplifier tube is a type 6AG5, 6BC5, or 6036. A 
twin triode, type 6J6, is used for the combination mixer and 
oscillator. 

ALIGNMENT PROCEDURE 

Note: This tuner has been carefully checked and aligned at 
the factory to give the best possible performance. Align-
ment should not be necessary in the field unless tubes or 
other components are replaced. 

OSCILLATOR ADJUSTMENT 
I. Turn station selector to channel 13. 
2. Connect signal generator, adjusted to correct channel 

13 oscillator frequency, to the antenna. 
3. Connect oscilloscope to test point through 10,000 ohms. 
4. Set fine tuning in center of range. Check channel 13 

and 6 for zero beat on scope. 
If necessary to make adjustments to the oscillator, the fol-
lowing steps should be followed: 
A. Align high channels for correct frequency with channel 

13 oscillator screw (Adjustment "D, see illustration). A 
non-metallic screwdriver is advisable. 

B. Align low channels for correct frequency with channel 6 
osoillator,screw (Adjustment E). 
Adustment of channel 13 and channel 6 oscillator brings 
all other channels in adjustment. Do not back up the 
screws more than 8 turns from tight. At that point the 
electrical effect has ceased. Further backing will cause 
the screw to drop out. 

Notes: Cover and tube shields to be on. Have rated sup-
ply voltages fed to tuner. Allow at least 3 minutes to warm 
up. When replacing oscillator tube, select one which re-
quires minimum touch-up. Clockwise rotation of screws in-
creases frequency. 

BAND PASS ALIGNMENT 
I. Use R-F sweep to antenna and oscilloscope to the test 

point through 10,000 ohms. 

C. 

P1X 

RE BAND PASS 

SOUND 

2. The oscillator must be operating for each channel at 

OS 

AN 

ANT 
nearly the correct frequency. 

3. Align channel 13 R-F plate (Adjustment B) and R-F grid 
(Adjustment A) end inductances. Align channel 13 mixer 
grid end inductances by spreading or pushing together 
the turns. The band pass should include both carriers, 
have steep sides, and maximum gain. 

4. Align the incremental loops of the R-F plate, R-F grid, 
and mixer grid from 12 to 7, in that order. Pushing the 
loops inwards increases the frequency. 

5. Align channel 6 R-F plate, R-F grid, and mixer grid to 
obtain a flat response with maximum gain. Spreading 
the coils increases the frequency. Band pass should in-
clude both carriers and have steep sides. 

6. Align incremental coils of R-F plate, R-F grid, and mixed 
grid from 5 to 2 in that order. Spreading coils in-
creases the frequency. A tuning wand may be used to 
determine what change is necessary. 

CAUTION: Band pass alignment is carefully made at the 
factory. Attempt this alignment only with proper equip-
ment and set-up. 

B+ Supply   120 Volts 

Heater Supply 6.3 Volts A.C. 

Grid Bias   —.5 Volts 

(C)  1 F TRANSFORMER ADJUST  

TEST POINT 

(E)  OSC ADJUST  

R 

15K 

5 

$2 

—(8)  RF PLATE ADJUST  

V2/ 
6J6 

(D)OSC ADJUST 7-13  

DIAGRAM R-F TUNER PMB-57003 

ia 

n C7 
L7 

$3 

C9 

1.15 

C12 
V2I L6 
I.R322MEG C 17 
te 

9.C11 
470 R2 2.2e C3 

I5°3° 
SCHEMATIC R-F TUNER PMB-57003 

REPAIR PARTS LIST 
TV CHASSIS 

( MANI ENNA ADJUST.  

V20 
6465 

.1.10 ;f2 
L3 

.1H C20 
75 

C16 R5 M 10K si 

C21 
jjel 

 • 9* 
2 1112 

 • 
C4I .5 6.3 

470; 

V20 

II 
Val 

4 13 

C5 
470 

SCHEMATIC LOCATION 

C2   
C22   

CII   
C 1   
C14, C23   
CO, C47   
C36   
CI3   
C25, C39, C40   
C3, C4, C5, C6, C7, C9, Cro, 

C24, C26, C38, C42, C67, C68  
C30a, C30b   
C35   
C27   
C12, C3I   
C72   

PART NO. DESCRIPTION 

COMPOSITION CAPACITORS 
PMA-40519- 1 1 UUF   
PMA-40519-3 2 UUF 

CERAMIC CAPACITORS 

PMB -40518-1 5 UUF   
12 UUFt 
47 UUF 

PM8 -40518-14 100 UUF 
PHB -40518-17 150 UUF 
PMB -40518-19 220 UUF 
PMB-40518-24 1500 UUF 

PMA-40517-2 1500 UUF 
PMA-40517-4 1500 UUF 
PMB -40518-27 2000 UUF 
PMB -40518-32 5000 UUF 
PMA-40517-3 5000 UUF 
PMA-40520-23 470 UUF 

(Part of 1.2) 
(Part of 18 & L9) 

Dual 

500 DCWV 
500 DCWV 
500 DCWV 
500 DCWV 
500 DCWV 
500 DCWV 
500 DCWV 

500 DCWV 
500 DCWV 
500 DCWV 
500 DCWV 
500 DCWV 
1000 DCWV 

SEARS 
RL PRICE 

.17 

.17 

.29 
.17 

1.70 
.29 
.29 
.29 
.34 

.34 

.52 

.34 

.34 

.34 

.34 
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TV CHASSIS NO. PICTURE TUBE 

456.150-3 21MP4 

456.150-7 17HP4 

456.150-12 17HP4 

456.150-13 20HP4 20MP4 

24.35 MC. 
- 24.35 t.t.1 L 

-0 SV 

I. 

1,1 
I 

2 

C2 

- - TUNER FlLS.4  

V6 
6AU6 

4.5 M.C. AMP. 

100 1 

0-V. 

C23 
ne 5V 
56 

C24.2. 

1500 

4 3 

RM C2q- R26 
82 1507 1K 

+120V. 

V7 
64L5 

4.5 MC RATtO DEI. 

-.25V. 

R27 R28 

5v 

C29 

vFG 

304 

1500 

308 

1500 

C28 

270 4 K 
C26-1500 

C 2 7 
5000 

R31 
10K 

R30 
10K 

RI3A-.5N1 

01 MFD. 

V4B 
1/2-12Ax7 

AUDIO AMP 

V. 7 

e 

OM 

N2 
CoulLAT.E. 

2 r - 005mFr3 

9 5 

31 

5000 
4l r 

AUDIO VOLUME -J.--
CONTROL 

220 

500K 

V9 
6A05 

AUDIO OUT. 

245 ‘1, 

5 

12V. 

R33 
330-1W 

4 51.1.0 

6 265 v. 

74 
.111* 

C32 8I 

MFD.  
01 ; 

RED 

6-71-+ C33A 

- IOMFD 

C22 L8 17 

R34 
 Vv\.,  
820- 2VI 

AUDIO OUT 

600v. 

V I 25.2 MC. 
6C86 

100v  T 1  _ 5 

47 

5 .65V. 
R6 
10K 

C6 

V2 
6CB6 

4 

7 
7 

1  100V. 

5 

o 

I 

C -1500 

TUNER 8 + 

----44 " S I 4  

117 VOLT 
60 CYCLE 

T5 

1/87 
220K 

6.3V A.C. 

F6 3 v. A.C. 

Z6.3v.A.0 

e 
R35 V 8 
60Ww 5U4G 

LOW VOLTAGE 
RECTIFIER 

e 
e 
o 

(EN 

33 
0 

MF 

c34A 
40 
MFD 

3 

r- e 

cc-

1 

R4 

1500 = 1500 

Ce 

loo 

1 

Re 
IK 

V3 
6C86 
I.F.105V 

24.35M.C. 
T2 

7 

IRS 
7.5K 

>.2 

RIO 
150 

 3..L10 500 

C119 

T500 

V4A 
1/2 -12AX7 
VIDEO DEI 

R11 
1K 

_t_ 

4 

2 V. 

11 

5 

14 

L5 

RI2 
47K 

4 Cl2 - 

IM 5000 

o 
N 

1500 

3 

C14 R15 

56 22K1 

5 V5 
6C86 

7 VID AMP 

2.7v 

F 

L6 

PIN 5 
o CCI.R 

SWT. 
  R85 

2.2K 

'CONTRAST CONTROL 

38 

.1 MFD. V11 
6AU6 
AGC. 

6 
2W 

RIS 
39K 2  
2151V  

lu 

N 

N 

3 

Y 

RI9 

390K 

6 290V. 

Y 

-0.5V. 

330 

150 

220v 

C38 
150 

co - 
ex* 

*4' B -.- C34C 
50 

1 -m Q !MFD 

VIO -11- 1F-L 28v. 

C35 12 AU7 
2000 SYNC.SEP I V. R42 

C36-150 

H95V. 

R41 

470K 2 

R39 
27K R40 
1W 4.7M 

1 

4 9 

10 

1.8K 

81 V. 

R43 
2.7K 

3 

50V. 

NI 
2.2K INTEGRATOR 

PIN 7 2V 
COLOR '-
SOCKETT 

9V. 

YELLOW 76 
C39 
1500 

R48 
150K 

2 

V12 
6Av6 

VERT. OSC. 

RED 

U 

8 YÓK 
2 3 

4C74010 
10401- RMIE 459G 

C40 - 
VERT. 

CCOONNTROL CONTROL,, 
HOLD 2.5M G 

0 R53 

6 

5 

NOTES 
I. Last C-72; last R-88. All capacitors in UUF, all resistors I/2 watt 

unless otherwise noted. For wattages of wirewound resistors, see 

Parts List. 

2. Pin voltages taken with VTVM. Antenna shorted. Contrast control 
minimum contrast. Noise Balance control maximum clockwise. Other 
controls at normal operating position. All voltages positive DC 
unless otherwise noted. All readings to ground except Pin 3 to Pin 4 
on V-11. 

3. Wave form peak to peak voltage taken with video output 45 volts 
peak to peak. 

4. PRODUCTION CHANGES: 

a. Previous serial No. 39,828, Terminal 1, N2 connected directly 
to 290 8+. 

b. Previous serial No. 46,264, Linearity coil was used connected 
from Pin 3, V16 to Terminal 8, T9 with tap to Terminal 7, T9. 
Also Terminal 7 & 8, T9 connected through .04 mfd. capacitor 
(C-63). 

c. Previous serial No. 46,889, each side of primary, T5 by-passed 
to ground through .01 mfd. capacitor (C-70 & Cil). 

d. Previous serial No. 47,610, C-25 connected Pin 6 to Pin 7, vo. 
e. Previous serial No. 57,858, C- I9 had value of 470 UUF in chassis 

model 456.150-3 only. 

5. C- I9 connected from terminals 7 to 3, T-9. in chassis 456.150-3 only. 

26V. 

C48 

180 R65 
50K 

R64 
120K 
1W 

49 

C 51A #' • 2200 

9- 180 

HORIZ. 
LOCKING 
RANGE 
CONTROL 

R66 
68K-1W 

HORIZ LOCK 
CONTROL 

154 V14 
705 6 SN 7 
MFD HORIZ. OSC. D1SCH 

R52 
270K 

rv i+ 

C44 
.OS MFD 

F5 1 7 

V13 
VERT. 1213m7 IERT. OUT.  

eco 

R88-47 

6 

Lti 

77 

55 
82K 
R84 

22K 

R83 
OK 

R56 
IM 

C46 + 

100 
MFD 

R57 
470 VERT. LIN. 

CONTROL 

R59 
560 

C66 
.2 
MFD 

R60 6 

U-10 cv 
YOKE .05 

MFD 

R79 

\ 1K 

C65 
47 

R20 
100K 

R21 

R22 
100K 

R23 
100K 

R24 
270K 

V8 

V19 PIN 

6 
PIN 

10 

1714P4 450V 290V 

2Œ,1P4 

eft 
.g1MP4  

450V 450V 

13 teNNTTFraS S 

C43 
20 MFD 

R54 
 WV  
47K 

-u- 0 
R72 ?.) 

R73 
o 
co 82K 

27M- 1W 

-5V. 1 
R67 
820K 
12V 

2 5 

IRIM 

7 8 

HORIZ 
FREQ. 

C56 

01 MFD 

R68 R69 • 
8.2K 53 F 
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CHASSIS 456. 150, - - , -7, 9, - 11, -12 -13, -14, - 15, - 17, - 18, - 19 -21, -22 -51, -61, -81 

SCHEMATIC LOCATION 

NI 
N2 

R81   
R3, R7, R88  
R25   
RI, RIO   
R27   
R4   
R33   
R57   
R59, R60   
R34   
R5, R8, RI I, R26, R79  
R78   
R44   
145, R84, R85  
R43   
R2, RI2   
RI 7, R77 ..  
R9   
R55, R68, R73  
R6, R30, R31, R61, R83  
R39   
RIÓ, RIB   
R28, R54   
R66, R74   
R20, R21, R22, R63  
R7 I'   
R64   
R48, R62   
R69, R70   
R87   
R24, R52 
RI9   
R41, R42, R75 
R80   
R50, R67   
RI4, R56   
R72   
R40   
R29 

R35   
R76   
R36   
R37, R38'   

R58 
R65 
R23 
RI3a, RI3b, SWI  
R49   
R53   

Ti, T2   
T3   
T4   
T5   
16   
Ti   
T8   
T9   

PART NO. 

PMA-95000 
PMA-9500 I 

DESCRIPTION 

PRINTED CIRCUIT 

Vert. Integrating Network   
Audio Couplet   

COMPOSITION, RESISTORS 
PMA-45013-1 3.3 Ohms   1/2  Watt 
PMA-450 I 5-9 47 Ohms   1/2 Watt 
PMA-450 I 5-12 82 Ohms   1/2 1 Watt 
PMA-45015-15 150 Ohms   1/2  Watt 
PMA-45015-I8 270 Ohms   lh W aft 
PMA-45015-19 330 Ohms   1/2  Watt 
PMA-45017- 19 330 Ohms   1 Watt 
PMA-45015-2 1 470 Ohms   1/2  Watt 
PMA-45015-22 560 Ohms   ih Wa tt 
PMA-450I9-24 820 Ohms   2 Watt 
PMA-450 1 5-25 IK   1/2  Watt 
PMA-450 1 7-25 I K   1 Watt 
PMA-450I5-28 I.8K 
PMA-450 I 5-29 2.2K   1/2  Watt 
PMA-45015-30 2.7K   1/2  Watt 
PMA-45015-33 4.7K 
PMA-45019-35 6.8K 
PMA-45014-70 7.5K* 
PMA-45015-36 8.2K 
PMA-450 1 5-37 10K 
MtA-45017-42 27K   1 Watt 
MIA-45015-44 39K   1/2 Watt 
PMA-45015-45 47K   I/2 Watt 
PMA-45017-47 68K   I Watt 
PMA-450I5-49 i oog   1/2  Watt 
PMA-450I7-49 100K   I Watt 
PMA-45017-50 120K   1 Watt 
PMA-45015-51 150K   1/2  Watt 
PMA-45017-5I 15«   1 Watt 
PMA-450I 5-53 220K   1/2  Watt 
PMA-450 1 5-54 270K 
PMA-45015-56 390K   1/2  Watt 
PMA-450 I 5-57 470K   1/2  Watt 
PMA-45017-57 410K   I Watt 
PMA-45015-60 820K   1/2  Watt 
PMA-45015-6 I 1 MEG   1/2 Wa tt 
PMA-45017-66 2.7 MEG   1 Watt 
PMA-45015-69 4.7 MEG   1/2  Watt 
PMA-450 1 5-73 10 MEG   I/2 Watt 

  1/2  Watt 

1/2  Watt 
2 Watt 
1/2 Watt 
1/2 Watt 

  V2 Watt 

  1/2  Watt 

WIRE WOUND RESISTORS 
PMB -47007-4 60 Ohms   6 Watt 
PMB -47007-3 220 Ohms   4 Watt 
PMB -47007-5 250 Ohms   15 Watt 
PMB -47007-1 1K   73 Watt 

PMA-480 I 6 
PMB -48014-1 
PMB -48014-2 
PMB -48015 
PMB -48014-7 
PMB -48014-5 

PMA-52029 
PMA-52027 
PMB -51005 
PMB -50003 
PMA-56005 
PMA-56004 
PMB -52019 
PMC-56002 

VARIABLE RESISTORS 
5K, Linearity, Vertical  
50K, Control, Horizontal Hold 
100K, Brightness   
.5 Meg, 750 Ohms, Volume, Contrast SW Control 
1.5 Meg, Control,-Vertical Hold   
2.5 Meg, Control-Vertical Height   

TRANSFORMERS 

Bifiliar I. F. Coil  
4.5 MC Ratio Detector  
Audio Output Transformer   
Power Transformer   
Vertical Oscillator Transformer   
Vertical Output Transformer   
Synchroguide   
Horizontal Output Transformer   

RL PRICE 

C58 
1.70 C56 
1.10 C32 

.15 

.15 

.15 

.15 

.15 

.15 

.30 

.15 

.30 

.45 

.15 
.30 
.15 
.15 
.15 
.15 
.30 
.30 
.15 
.15 
.30 
.15 
.15 
.30 
IS 
.30 
.30 
.15 
.30 
.15 
.15 
.15 
.15 
.30 
.15 
.15 
.30 
.15 
.15 

.68 
.68 
.68 
.68 

1.45 
1.45 
1.45 
3.95 
1.45 
1.45 

1.28 
3.70 
2.63 

21.84 
3.07 
4.64 
3.60 
8.43 

Resistors Marked * 5% Tolerance. 

PART NO. 

C28   
C53   
C60   
C62   
C44   
C21, C54 
C45, C16 
C52, C59 
C66   
C17 

C50   
C65   
CI9   
C48   
C20   
C55   
C64   
C57   
C49   
C41 

C29   
C6I, C43   

C34a ) 
C34b )  
C34c ) 

C33a   
C33b   

C46   

C51a, C5Ib 

12  
II, 13   
14   
L5, L6   
17 & R15  
18 & C14, L9 & C23  
110a„ 1.10b   
L12   

DESCRIPTION 

PAPER CAPACITORS 
PMB -41006-39 .001 MFD   600 V 
PMA-41009 .01 MFD Oil Filled 200 V 
PMB -41006-45 .01 MFD   600 V 
PMB -41006-7 .01 MFD   200 V 
PMB -41006-9 .02 MFD   400 V 
PMB -41006-47 .025 MFD   600 V 
PMB -41006-75 .03 MFD   400 V 
PMB-4100649 .05 MFD   600 V 
PMB -41006-30 .05 MFD   400 V 
PMB -41006-51 .1 MFD   600 V 
PMB -41006-15 .25 MFD   200 V 
PMB -41006-53 .25 MFD   600 V 

MFD   100 V 

MICA CAPACITORS 
PMB -40003-15 47 UUFt   500 V 
PMB -40002-15 47 UUFt   1000 V 
PMA-40005-2 100 UUF   1500 V 
PMB-40003-29 180 U U Ft   500 V 
PMA-40005-I 220 U U Ft   1500 V 
PMB -40003-37 390 U U Ft   500 V 
PMA-40004 500 UUF     20 KV 
PMB -40003-47 1000 U U Ft     500 V 
PMB -40003-55 2200 UUFt   500 V 
PMB -40003-63 4700 U UFt   500 V 

ELECTROLYTIC CAPACITORS 
1 MFD   50 V 
20 MFD 

PMA-41008 .5 

PMA-42002 
PMA-42006 

PMA-4200I 

PMA-42000 

PMA-42005 

PMA-4300I 

PMA-52020 
PMA-5202 
PMA-52023 
PMA-52024 
PMA-52025 
PMA-52028-2 
P MA-56000 
PMA-56003 

Pa per Case 300 V 

40 MFD   450 V) 
50 MFD   350 V) 
50 MFD   300 V) 

10 MFD   400 V) 
80 MFD   450 V) 

100 MFD Paper Case 50 V 

MICA TRIMMER CAPACITOR 
9 to 180 UUF, 80 fo 480 UUF  

COILS 
213 MC I. F. Trap  
24 MC I. F. Coil  
100 UH Peaking Coil  
450 UH Peaking Coil  
200 UH Peaking Coil Wound on 22K Resistor. 
4.5 MC Take-Off Trap  
Yoke   
Width Coil   

SEARS 
RL PRICE 

.29 

.34 

.45 

.34 

.34 

.40 

.40 

.52 

.40 

.50 

.59 

.86 

.86 

.29 

.34 

.52 
.34 
.59 
.52 

2.62 
.59 
.83 

1.28 

1.48 
2.62 

5.06 

4.90 

2.57 

1.37 

1.70 
1.40 
.68 
.68 
.83 
1.70 
9.57 
2.34 

Capacitors Marked t ± 10% Tolerance. 

PART NO. 

PMA-40 1 7 
PMB -23025 
PMA-23027 
PMA-23046-1 
PMA-23046-3 
PMA-23057 
PMC-2800I 
PMB -28002-1 
PMB -28002-2 
PMB -28022 
PMA-520I7 
PMB -56012 
PMA-56013 
PMB -57001 
PMB -57003 
PMB -61012-4 
PMB -61012-5 
PMA-61106 
PMA-6200 1 
PMA-95002 

PMA-90019 
PMA-90021 

DESCRIPTION 

Knife Disconnect (Chassis 456.150-3)  
Yoke Mount Strap  
Plastic Ring (Chassis 456.150-3)  
Tube Mount Strap (20" CRT) 
Tube Mount Strap ( 17" CRT) 
Tube Mount Strap (21" CRT)  
Cradle, Wood (20" CRT)  
Cradle, Tube Mount, left  (21" CRT)  
Cradle, Tube Mount, right (2f" CRT)  
Cradle, Wood (17" CRT)  
Antenna  
Centering Magnet  
Ion Trap  
Tuner Turret Pentode.   
Tuner, Rotary-Switch  
Tube Socket, Octal, Molded ( V-16 & V- 17)  
Tube Socket, Octal, Molded ( V- I5)  
Tube Socket, 9 Pin, Molded ( V-13)  
Jack, Speaker  
Fuse, 1/2 Amp  

Speaker  
Speaker 

.8"  
 .5"  

SEARS 
RL PRICE 

.29 
2.14 
4.94 
1.71 
1.45 
2.05 
1.28 
1.28 
1.28 
1.28 
.71 
1.45 
1.22 

39.13 
34.50 

.25 

.25 

.25 

.29 

.29 

6.00 
4.30 
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TELEVISION RECEIVER REPAIR PARTS LIST and SERVICE INSTRUCTIONS 

This supplement covers certain modifications in the basic 456.150 Series television receiver chassis described in Service In-
structions 57 RL 639. These modifications entail the use of either or both of the following: 

A. Turret cascode R-F tuner, PMB-57002 or PMB-57002-I. 

B. 24 inch picture tube, type 24AP4. 

The model numbers of the chassis in which these modifications appear, are: 

CHASSIS MODEL NUMBER PICTURE TUBE TYPE 

456.150-5 
456.150-1 1 t   
456.150-15t 
456.150-16f 
456.150-21 f 

456.150-51 
456.150-8 1 t 

24AP4 
2IAP4 
20HP4/20MP4 
I7HP4 
20CP4 
24AP4 
21 MP4 

R-F TUNER 

Turret Pentode (PMB-57001)* 
Turret Cascode (PMB-57002 or PMB-57002-1) 

Turret Cascode 
Turret Cascode 
Turret Cascode 
Turret Cascode 
Turret Cascode 

Described in Service Instructions 57 RL 639. 

f Except for CRT & R-F tuner, these chassis are same as basic 150- Series chassis. See 57 RL 639 for Repair Parts List & ser-
vice Instructions. 

The Chassis Listed Above Are Used in the Following Models: 

CATALOG NUMBER 

260* 
261* 
266* 
268*   
270*   
271*   
272* 
273*   
274*   
275*   

2260*   
2264   
2265   
2266*   
2286* 
2287* 
2297* 
2298* 
57PC24 

TYPE 

Table Model 
Table Model 
Console'.  .. . 
Console   
Console   
Console   
Constble   
Console   
Console   
Console 
Table Model   
Table Model   
Table Model   
Consolete   
Console'.   
Consolete   
Consoleffe   
Consoleffe   
Console 

CHASSIS NUMBERS 

456.150-15 
456.150-21 
456.150-15 
456.150-11; 456.150-81 
456.150-11 
456.150-11 
456.150-11; 456.150-81 
456.150-11 
456.150-11 
456.150-11 
456.150-15 
456.150.11; 456.150-81 
456.150-11; 456.150-81 
456.150-15 
456.150-15 
456.150-15 
456.150-81 
456.150-81 
456.150-5; 456.150-51 

All models marked with * were also produced containing other chassis than those listed above. See Service Instructions 
57 RL 639 and Supplement No. I. 
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CHASSIS 456. 150, - , - 6, - 7, - 9, - 11, - 12, - 13, - 14, - 15, - 17, - 18, - 19, 21, -22, - 51, - 61, -81 

42 

L9 

TEST 
POINT 

Al 

V21 

V20 

416 

43 THRU 414 

TURRET TUNER ADJUSTMENTS 

ALL MODELS USING THE TURRET CASCODE TUNER 
PMB-57002 
The turret cascode tuner is a radio frequency selector that functions in 
the same manner as the turret pentode tuner ( PMB-57001) used with 
the chassis models described in Service Instructions 57 RL 639 and Sup-
plement No. I. However, the turret cascode tuner has a twin triode 
tube ( Type 6BK7 or 6897) for the R-F amplifier. This provides two 
stages of R-F amplification. The second stage, a grounded grid ampli-
fier, is directly coupled to the first stage. 
The mixer-oscillator circuit in this tuner and the one in the turret pen-
tode tuner is similar including the use of a twin triode tube, type 6J6. 
The antenna, R- F, and oscillator coil assemblies are separate units for 
each channel and are made up of small strips that are easily removed 
and replaced. Each strip is held in place by a spring detent. These 
strips are marked with the channel number and an identification letter, 
which differs with each type of tuner. 

For example: 3G channel 3, G type tuner. 

PMB-57002-1 
Certain improvements were made in the turret cascade tuner, and, 
beginning with production unit, Serial No. 63,838, this revised model 
(PMB-57002-1) replaced the original version ( PMB-57002) in all ap-
plicable chassis. 
There is little modification in the wiring circuit of the new cascode 
tuner although the value of the components have been changed. See 
schematic. The principal difference is in the antenna, R- F, and oscil-
lator coil assemblies. A type 6BQ7A or 6BZ7 tube is used for the R-F 
amplifier. 
The following identification letters have been used on the coil assembly 
strips of the turret tuners. 
Pentode tuners, PMB-57001: " F" or " G." 

Cascode tuner PMB-57002: "K." 
Cascode tuner PMB-57002-1: "Q." 

WHEN REPLACING A COIL ASSEMBLY STRIP, ALWAYS USE THE 
SAME TYPE ( LETTER) AS THE ONE FOUND IN THE TUNER. 

"F" and "G" strips are interchangeable in an emergency, but a sub-
stitution may make aligning adjustment difficult. 

"K" and "Q" strips are never interchangeable. 
In addition to the markings on the strips for each channel, a " K" or 
"Q" is stamped on the back of the chassis above the chassis number, 
to identify which cascode tuner is in the set. The new tuners are also 
stamped PMB-57002-1 on the bottom shield. 

REPLACING A COIL ASSEMBLY 
I. Remove the bottom shield of the tuner. This shield is a clip-on 

type, but it may be anchored in place with two machine screws on 
the front of the tuner. 

2. Rotate the turret until the strips of the desired channel are exposed. 
3. Remove the antenna coil strip or the R-F & Oscillator strip by 

gently prying outward on the spring detent, and pressing upward 
and outward on the edge of the strip. 

4. Replace the strip with one for the same channel and same identifi-
cation letter. 

5. Replace bottom shield. 

TURRET 

ALIGNMENT 

SPRING 
DETENT 

COIL 
ASSEMBLY 

STRIP 

TURRET ASSEMBLY 

The following suggested method of alignment takes into consideration 
the changes in turret tuners discussed in the above paragraphs. 

R-F AND MIXER 

I. Set the Selector to channel 10, with the Fine•Tuning control at the 
approximate mid- point of its range. 

2. Connect an oscilloscope through a 10,000 ohms resistor to test 
point. 

3. Connect 2 volts negative bias to the AGC lead of the tuner. This 
lead is soldered to the blank lug of L-2 in the I-F circuit. 

4. Connect a sweep generator to the 300 ohms antenna terminals and 
adjust the output to sweep channel 10. 

5. Loosely couple the output from an A-M marker generator to the 
antenna terminals. Use the minimum amount of coupling and sig-
nal required to give e good marker or pip on the oscilloscope pat-
tern. 

6. Adjust A- I, A-2, and A- I6 for maximum gain and flat top response 
curve, approximately 4.5 Mc wide. The amplitude of the middle 
of the curve should be judged when determining the maximum gain. 

7. Set Selector and sweep generator to channel 6 and adjust A-I 
(Antenna trimmer) only. 

8. Check all other channels for approximately the same response. The 
response to the two marker frequencies should be essentially equal. 

9. Disconnect equipment and air-check receiver on all active channels. 

P I X 

R.E BAND PASS 

SWEEP PATTERN 

OSCILLATOR 

SOUND 

r. Set the Fine Tuning control at the approximate mid-point of its 
range. 

2. Place a non-metallic screwdriver through the openings provided in 
the front of the chassis and the tuner assembly, and adjust the in-
dividual oscillator coil slugs ( A-3 through A- I4) for each active 
channel to give the best possible picture. This is usually the point 
just before sound break-up occurs. 

NOTE: Alignment should not be necessary unless tubes or other com-

ponents have been replaced. Prior to alignment ( If it is necessary), 
check B--1- voltage supply with antenna leads disconnected and the 
two wires shorted. The DC voltage should be 305 volts in chassis 

456.150-51, end 290 volts in the other chassis. 
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gileedane 

TV CHASSIS NO. 

456.150-5 

456.150-51 

PICTURE TUBE 

24AP4 

2-1AP4 

24.35 hs.c. 
- T4.33-61.1 Li 

-o 
C2 

12 
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220K 

F6.3V.-A.C. 

C Zz 6.3v. A.0 

o 

13 

±£33 

M8F 

C34A 
40 
MFD> 

R35 V 8 6oww 5U4G 
LOW VOLTAGE 
RECTIFIER 

225V 

V6 
6AU6 

45 M C. AMP. 

125 V 

+150V. 

V2 
6CB6 
I F. 120V 

V7 
6AL5 

4 5 M.0 RATIO DET 

T 3 

R27 R28 

270 47K 
C26-1500  

VIO 
135 12AU7 

SYNC SEP 

-4- c34c 
50 

 MFD 

R39 
27K 
I W 

Last C-74; last R90. All capacitors in UUF, all resistors 1/2 
watt, unless otherwise noted. 

2. Pin voltages taken with VTVM. Antenna shorted. TV-
PHONO switch in TV position. Contrast control minimum 
contrast. Noise Balance control maximum clockwise. Other 
controls at normal operating position. All voltages positive 
DC unless otherwise noted. All readings to ground except 
Pin 3 to Pin 4 on V- I I. 

3. Wave form reek to eek voltages taken with video output 
45 volts pea to pea k. 

4. PRODUCTION CHANGES: 
a. Previous serial No. 39,828, Terminal 1, N2 connected 

directly to 290 B+. 
b. Previous serial No. 65,122, Linearity coil was used con-

nected from Pin 3, V16 to Terminal 8, T9, with tap to 
Terminal 7, T9. Also Terminal 7 & 8, T9 connected 
through .04 mfd. capacitors (C-63). 

c. Previous serial No. 46,889, each side of primary, T5 
by-passed to ground through .01 mfd. capacitor (C-70 
& C-7I). 

d. Previous serial No. 47,610. C-74 not used. Also C-25 
connected Pin 6 to Pin 7, V6. 

C36-150 

1- .75V. 

R4I 

470K 

26V. 

R44 R45 

PHONO INPUT 

R13A-.5M 

.01 MFD. 

24.35M C. 

S2A C28 

C27 
5000 

V 3 
6C86 

I. F. 125V. 

5V 

NOISE 
BAL. 

C9 CONTRO 

10 1500 

VB 
6AV6 

AUDIO AMP 

V4 
12AX7 

VIDEO DET. 

R 47-250K 

R51- 220K 

500• 1500 

11-JUFlaY- !  
YELLOW T 

C39 
1-  1500 
50V. R48 

N I I50K 
OK 22K INTEGRATOR 

r._ _ _ - _ 

C48 

- 180 R65 
50K 

R64 
120K 
1W 

4 C 51A 3 -6- 22: 
25- 280 
HORIZ. 'e 
LROANCKG1NEG 

CONTROL 

C4 

C 411500T / 

4700 C40 --1.-. 
VERT. 1500 R53 
HOLD HE GHT 2.5M G 
CONTROL CONTROL 

R82-100K 

V12 
64V6 
VERT 05C. 

RED 

BLUE  
335V 

N2 
C OU_PATE. 2r- 005 MED '3 

11 

5 

6 20- 0V, 

NOISE 
BAL. 

R4 -50V 
C74 

20 

>1 
o 

R72 e. 
2.7 M•IW 

R67 
820K 
12V. 

7 8 

R68 R69 v 
8.2K 83 

100K-I W 

150K-I W 

INTEGRATOR 

eiTic7" - Fo o". - 

.002 .005 .005 
L_lAFD-r UFO I MF 0-,-. 

R49 
I 5 
MEG 

R61 
 Wv  
10K 

R- 70154 

HORIZ 
FREQ. 

56 

01 MFD 
- 1 

.25MFD 

R62 
OK 

C44 
.05 MFD 

5 
8.2K 
R84 

22K 

R83 
10K 

68 K-1W 

100 

R33 
330-1W 

V9 
61105 

AUDIO OUT 

4 5 M C  

o 
4 C122 

IM 5000 

R12 
4.7K 

e 

R88-47 

R57 
470 VERT. LIN. 

CONTROL 

PLUG- BOTTOM VIEW 

25U 

S2B 

C66 
.25 
MFD 

V5 
6CB6 

7 VII). AMP 

FIN 5 
COLR 
SKI 

 R85 
2 2K 

525 V 
4 

L ID 
YOKE 

K 

C65 
47 

T4 

RED 

AUDIO OUT 

+IC 33A 

-110 MF D. 

R34 
«.A.N  
820- 2W 

INFO. V11 
6AU6 
A.G.C. 

BRIGHTNESS 
ANGE CONTROL 

C47 + C61 

- 20 MFD 

FI 
V4/4/8P PIN 2 

V5 

+ 305 

SOCKET- BOTTOM VIEW 

ADAPTER SOCKET 

R18 
39K 2 
22 V 

R19 

390K 

630V. 

6 305V 

VI7 
183 

H.V.RECT. 

C64 
1500 îr2  

.03 MFD > 

o 

4 WV 

3f 11 V 

VI6 
6W4 
DAMPER 

e 
H V * 

C-70350-2 
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CHASSIS 456. 150, - 1, - 2, - 3, - 5, - 6, - , - , - 11, - 12, - 13, - 14, - 15, - 17, - 18, - 19, - 21, -22, - 51, -61, - 81 

REPAIR PARTS LIST 
TV CHASSIS 456.150-5 & 456.150-51 

SCHEMATIC LOCATION 

C2 
C22   

C II 
Cl 
C14, C23   
C8, C47   
CI9   
C36 
C13, C74 
C72 
C25, C39, C40  
C3, C4, CS, C6, C7, C9, CIO. C24, C26  

C37, C38, C42, C67, C68, C69 
C30a, C30b 
C27 
Cl2. C3I 

C15 ... 
C35 
C62 ...... 
C21 

C16   
C66   
C17   

C58   
C56   
C32   
C28   
C53   
C60   
C44   
C54   
C45, C66   
C52, C59   

C18, C50   
C65   
C48   
C20   
C55   
C64   
C57   
C49   
C4I   

C29   
C43, C6I, C73   

C34a 
C34b 
C34c 

C33a   
C33b )  

C46   

C51a, C5Ib   

PART NO. 

PMA-40519-I 
PMA-40519-3 

PMB -40518-1 

PMB -40518-14 
PMA-40523-23 
PMB -40518-17 
PMB -40518-19 
PMB -40520-23 
PMB -40518-24 

PMA-40517-2 
PMA-40517-4 
PMB -40518-32 
PMA-40517-3 

PMB -41007-74 
PMB -41007-85 
PMB -41007-86 
PMB -41007-30 
PMB -41007-51 
PMB -41007-53 
PMB -41007-17 

PMB -41006-39 
PMA-41009 
PMB -41006-45 
PMB -41006-7 
PMB -41006-28 
PMB -41006-47 
PMB -41006-49 
PMB -41006-30 
PMB -41006-51 
PMB -41006-15 

PMB -40003-15 
PMB -40002-15 
P.MB -40003-29 
PMA-40005-I 
PMB -40003-37 
PMA-40004 
PMB -40003-47 
PMB -40003-55 
PMB -40003-63 

PMA-42002 
PMA-42006 

PMA-4200I 

PMA-42000 

PMA-42005 

PMA-43001 

DESCRIPTION 

COMPOSITION CAPACITORS 
1 UUF   
2 UUF 

CERAMIC CAPACITORS 
5 UUF   . 500 DCWV 
12 UUFt (Part of L2) 500 DCWV 
56 UUF ( Part of 18 & L9) 500 DCWV 
100 UUF   500 DCWV 
100 UUF   2 KV 
150 UUF   SOO DCWV 
220 UUF 500 DCWV 
470 UUF 1000 DCWV 
1500 UUF   500 DCWV 

1500 UUF 500 DCWV 
1500 UUF Dual 500 DCWV 
5000 UUF   500 DCWV 
5000 UUF 500 DCWV 
MOLDED PAPER CAPACITORS 

.02 MFD   400 DCWV 

.02 MFD   600 DCWV 

.03 MFD 400 DCWV 

.05 MFD 400 DCWV 
.1 MFD   600 DCWV 

.25 MFD   600 DCWV 
.5 MFD   200 DCWV 

PAPER CAPACITORS 
.001 MFD   600 
.01 MFD Oil Filled 200 
.01 MFD   600 
.01 MFD   200 
.02 MFD   400 

.025 MFD   600 
.05 MFD   600 
.05 MFD   400 

.1 MFD   600 
.25 MFD   200 

MICA CAPACITORS 
47 UUFt   500 V 
47 UUF*   I 00O. V 
180 UUFt   500 V 
220 UUFt   1500 V 
390 UUFt   500 V 
500 UUF   20 KV 
1000 UUFt   500 V 
2200 UUFt   500 V 
4700 UUFt   500 V 

ELECTROLYTIC CAPACITORS 
1 MFD   50 V 
20 MFD Paper Case 300 V 

40 MFD   450 V) 
50 MFD   350 V) 
50 MFD   300 V) 

10 MFD   400 V) 
80 MFD   450 V) 

100 MFD Paper Case 50 V 
MICA TRIMMER CAPACITORS 

25 to 280 UUF, 80 to 480 UUF  

SEARS 
RL PRICE 

.17 

.17 

.29 
1.70 
1.70 
.29 
.65 
.29 
.29 
.50 
.34 

.34 

.52 

.34 

.34 

.40 

.49 

.43 

.52 

.78 
1.20 
.82 

.29 

.34 

.45 

.34 

.34 

.40 

.52 

.4o 

.50 

.59 

.29 

.34 

.34 

.59 

.52 
2.62 
.59 
.83 

1.28 

1.48 
2.62 

5.06 

4.90 

2.57 

1.37 

Capacitor Values ± 20% Tolerance Except * 5%; i" ± 10%. 

12   
LI, L3   
14   
15, 16   
L7 & RI 5  
L8 & C14, 19 & C23  

LlOb   
L12   
113 

NI 
N2 

R8I   
R3, R7, R88  

PMA-52020 
PMA-52021 
PMA-52023 
PMA-52024 
PMA-52025 
PMA-52028-2 
PMA-56000 
PMA-56003 
PMB -56011 

PMA-95000 
PMA-9500I 

PMA-45013-1 
PMA-45015-9 

COILS 
21.5 MC I. F. Trap  
24 MC I. F. Coil  
100 UH Peaking Coil  
450 UH Peaking Coil  
200 UH Peaking Coil Wound on 22K Resistor  
4.5 MC Take-Off Trap  
Yoke   
Width Coil   
Filter Choke   

PRINTED CIRCUITS 
Vert. Integratin4 Network ( Centralab PC- 100)  
Audio Couplate ( Centralab PC-70)  

COMPOSITION RESISTORS 
3.3 Ohms    1/2  Watt 
47 Ohms    1/2 Watt 

1.70 
1.40 
.68 
.68 
.83 

1.70 
9.57 
2.34 
4.93 

1.70 
1.10 

.15 

.15 

SCHEMATIC LOCATION 

R25   
RI, RIO   
R27   
14   
133   
R57   
159, R60   
R34   
R5, R8, RI I, R26, R79  
178   
R44   
R45, R84, R85  
143   
R2, RI2   
R17, R77   
19   
155, R68, R73  
R6, R30, R31, R6I, R83  
R46   
R39   
R16, RI8   
R28, R54   
R66, R74   
120, R2I, R22, R63, R82, R86  
R7I   
164   
148, R62   
169,  R17502   
R51, R87   

4.119 

141, 142, R75, R89, R90 
R80 
150, R67 
RI 4, R32, 156   
172   
140 
129   

PART NO. DESCRIPTION 

PMA-45015- 12 82 Ohms i/ 
PMA-45015- 1 5 150 Ohms 
PMA-45015-I8 270 Ohms . PMA-45015-I 9 330 Ohms   . ...iii/22SA/af 

Waft Waft 

PMA-45017-19 330 Ohms  ..  1/2 Watt I Watt 
PMA-45015-2I 470 Ohms    
PMA-450I 5-22 560 Ohms 
PMA-45019-24 820 Ohms .......« ''''''''''' 

12V/22 Wf WaftWaa  

PMA-45015-25 IK t -1/2 Watt 
PMA-45017-25 I K    .1 Watt 

PPMM AA--4455001155.-229 2 8 1;28KK   
PMA-45015-30 2.7K  1/ Watt 

Waft 5-33 4.7K  V2 f 

Watt 

PMA-45019-35 6.8K  1/2 Watt 2 a 
2 Watt 

PMA-45014-70 7.5K*   PMA-45015-36 8.2K  1/2 vvait 
1/2  Watt 

PMA-450I 5-37 10K    1PMA-45015-42 27K  1%2 Waft 
2  a Waftt 

PMA-45017-42 27K  1 Watt 
PMA-45015-44 39K   Watt 
PMA-450I 5-45 47K  1/2 Waft 
PMA-450 I 7-47 68K  1 Watt 
PMA-45015-49 100K  1/2  Watt 
PMA-450I 7-49 100K   I Watt 
PMA-45017-50 120K    1 Watt 
PMA-45015-51 150K    1/2 Watt 
PMA-45017-51 150K    1 Watt 
PMA-450 1 5-53 220K  1/2 Watt 
PMA-450 1 5-54 270K  1/2  Waft 
PMA-450I5-56 390K 

/1111/1/222 WW  aaaaa t ti ttt tWatt PMA-450I 5-57 470K   
PMA-45017-57 470K   
PMA-45015-60 820K   
PMA-45015-61 1 MEG  1/2  Weft 
PMA-450I 7-66 2.7 MEG   

Waft PMA-450I 5-69 4.7 MEG  V2 
PMA-450I 5-73 10 MEG  /2 WWaa 

SEARS 
RL PRICE 

.15 

.15 

.15 

.15 

.30 

.15 

.15 

.45 

.15 

.30 

.15 

.15 

.15 

.15 

.45 

.30 

.15 

.15 

.15 

.30 

.15 

.15 

.30 

.15 

.30 

.30 

.15 

.30 

.15 

.15 
.15 
.15 
.30 
.15 
.15 
.30 
.15 
.15 

Resistor Values ± 10% Tolerance, Except 

135 
176 
137, 138   

158 
165 
123   
147 
113e, R13b, SWI  
149   
153   

T1, T2   
13   
T4   
T5   
76   
Ti   
T13   
T9 

PMA-90021 
PMA-900 19 
PMA-900I 7 
PMA-900 1 6 

PMB -47007-4 
PMB -47007-3 
PMB -47007-1 

PMA-480I 6 
PMB -48014-8 
PMB -48014-9 
PMB -48014-3 
PMB -48015 
PMB -48014-10 
PMB -48014-5 

PMA-52029 
PMA-52027 
PMB -51005 
PMB -50003 
PMA-56005 
PM A-56004 
PMB -52019 
PMC-56002 

WIRE WOUND RESISTORS 
60 Ohms   6 Watt-
220 Ohms   4 Watt 
IK     7.5 Watt 

VARIABLE RESISTORS 
5K, Linearity, Vertical   
50K, Control, Horizontal Hold  
100K, Brightness   
250K Control, Noise Converter  
.5 Meg, 750 Ohms, Volume, Contrast SW Control 
1.5 Meg Control—Vertical Hold  
2.5 Meg Control—Vertical Height  

TRANSFORMERS 
Bailer I-F Coil   
4.5 MC Ratio Detector  
Audio Output Transformer   
Power Transformer   
Vertical Oscillator Transformer   
Vertical Output Transformer   
Synchroguide 
Horizontal Output Transformer 

Speaker, S"   
Speaker, 8" 
Speaker, 10" 
Speaker, 12" . • ...... • • . 

.68 

.6R 

.68 

1.45 
1.45 
1.45 
1.45 
3.95 
1.45 
1.45 

1.28 
3.70 
2.63 

21.84 
3.07 
4.64 
3.60 
8.43 

4.30 
6.00 
8.40 
8.80 

© John lr. Rider 
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TUNING 

LI 

LOOP 
ANT. 

VI 
6 BE 6 

IIIIKER SI OSC. 

+100V. 
5 

-125v. 7 

/ 1 '0C4 

/ 5. I. FD / 

Z_T_HLII_N9ONDENI_S_/ 

6 + 100V. 

Glyn? 

CONNECT TO 
ADAPTER SOCKET 

ON TV CHASSIS 

ALL VOLTAGES D.C. UNLESS 
OTHERWISE NOTED. VOLT. 
AGES MEASURED V.T.V. M., 
ANTENNA AND SPEAKER 
CONNECTED. TONE OUT. 
MIN. VOLUME. AGC-I.25 V. 
RECEIVER TUNED TO QUIET 
SPOT ON DIAL 
LAST C-C7 
LAST R-R8 
ALL CAPACITORS IN UUF UNLESS OTHERWISE NOTED 
ALL RESISTORS 1/2 WATT UNLESS OTHERWISE NOTED 
R2, 330 OHMS, WAS 150 OHMS IN EARLY MODELS. 

CHASSIS 456.155 - SCHEMATIC 

3 

L2 

2r 

3 
82 'CRI 

2 
C2 C2A 

TI 

455 KC 

7u, 

V2 
6 BA 6 

I.F. AMP 

+250V 

12 
455 KC CRYSTAL 
 -„ DIODE- 1N65 

e 

I 4 

R6 R7 

R3 I.2W 8.2K 

22 MEG C6 

.0114FD 

BLACK  

SwiA   

GREEN .-

IORANGE 
/RED .290V 

/ BLACK 

VITE 

2W Ft 4 R5 

5.71B • 

.00 

•7K 470E r-tC5 

.0514F0 

PHONO JACK 

PHONO 

PICK-UP 

JACK 

FUNCTION SWITCH TONE 

CHASSIS 456.155 - BOTTOM VIEW 

(( 

0\, 

3 TURNS IQ) 

456.155 RADIO DIAL STRINGING 

BROWN 6.3V A.C.  ri 
iy0 47 
PILOT LAMP 

IONE RN 

V  SON 

RADIO-TV-PHONO  TO FILS.  

SW ...HOIVN IN RADIO POSITION 

CONNECT TO 
V BASSIN 

RF ADJ 
1500K 
CIA 

PROMO 
JACK 

OSC. ADJ 
0 14C. 

CIA 

TN 

CCMYROL 

-05C.ADJ. 1.2 

SNITCH 

CONTROL 

11.70I17 

CHASSIS 456.155 - TOP VIEW 

A-M RADIO TUNER, CHASSIS 456.155 
This A-M radio tuner is mounted in the phono drawer below the picture tube and has a control panel separate from the tele-
vision controls. The audio amplifying and audio output circuits of the television receiver provide these functions for radio 
reception. The automatic record changer, 456.216, also uses the audio circuit of the television receiver. A three position 
function switch on the radio control panel S- la, 1 b, 1 c (radio schematic) permits changing the source of the audio signal volt-
age across the volume control potentiometer (R- 13a, TV schematic) from TV to radio or phonograph, as desired. The A-M 
radio tuner is connected to the television circuit through an adapter socket on the back of the TV chassis. The AC line from 
the phono motor is also plugged into the back of the TV chassis, but the phono pick-up lead h plugged into the A-M radio 
tuner. 

AM RADIO TUNER CHASSIS 456.155 ALIGNMENT PROCEDURE 
PRELIMINARY INSTRUCTIONS 

Disconnect radio plug and phono motor from television chassis. 

Remove radio chassis from phono drawer after disconnecting phono jack. The radio chassis mounting board is held in place 
with wood screws that may be reached from the underside of the phono drawer. The drawer can be withdrawn from the 
cabinet by removing the two pins in the metal drawer slides on the bottom. 

After removing the radio chassis, replace plug-connect on back of television chassis. 

Set RADIO-PHONO-TV function switch to RADIO position. 

Set Volume and Tone control at full clockwise position. 

With tuning gang fully closed, align dial pointer exactly V8" from left edge of dial panel background. 

Connect output meter across voice coil. 

NOTES: Use an insulated alignment screwdriver. 

Use signal generator having 30%o modulation at 400 cycles. 
Attenuate signal generator to keep output meter reading below 1.25 volts A.C. 

DUMMY 
ANTENNA 
- --

1 ) . 1 rnfd. 

2.) None 

3.) None 

4.) None 

SIG. GEN. 
COUPLING 

- - 
High side to Pin No. 7, V-1 
Radio, through .05 mfd. Low 
side to ground. 

To loop ( form from a few 
turns of wire). Place in pros-
irody of built-in antenna. 

Same as ( 2). 

Same as ( 2). 

SIG. GEN. 
FREQUENCY 

455 KC 

1500 KC 

600 KC 

DIAL 
SETTING 

Tuning gang fully open. 

Adjust gong 16 bring pointer 
41/8- from loft edge of dial 
panel background. 

11/2- from left edge. 

ADJUST 

Top & Bottom 
T1. lut I-F 
Top & Bottom 
T2 2nd I- F. 

C-2a Osc. 
trimmer. 

L-2 Osc. Slug 
Rock Gang. 

1500 KC 41/8- from left edge. C- la R.F. 

Repeat ( 2), ( 3) and ( 4) if nocessary. 

REMARKS 

Adjust for Maximum. 

Adjust for Maximum. 

Adjust for Maximum. 

Adjiist for Maximum. 

For Service Instructions on record changer 456.216 see 57 PL 570, Supplement No. I. 

REPAIR PARTS LIST 
RADIO CHASSIS NO. 155 

SCHEMATIC LOCATION 

C3 
C7 
Cl, Cla, C2, C2a 
C6 
C4 

R2 
R7 
R6 
RI 
R4 
R5 
R3 
R8 

LI 
L2 
TI, T2   
Sla, Sib, Sic, Sid  

PART NO. 

PMB -40006-21 
PMB -40518-14 
PMB -44001 
PMA-40517-5 
PMB -41006.30 
PMB -41006-49 

PM8 -45015-19 
PMB -45019-36 
PMB -45019-37 
PMB -45015-41 
PMB -45015-45 
PMB -45015-57 
PMB -45015-65 
PMB -48018-2 

PMB -52034 
PMB -52032 
PMB -52033 
PMB -60006- I 

DESCRIPTION 

CAPACITORS 
82 UUF Mica 300 DCWV 
100 UUF Ceramic 500 DCWV 

420/162 UUF Variable   
.01 MFD Ceramic 500 DCWV 
.05 MFD Paper 400 DCWV 
.05 MFD Paper 600 DCWV 

COMPOSITION RESISTORS 
330 Ohms  1/2  Watt 
8.2K  2 Watt 
I OK  2 Watt 
22K  1/2  Watt 
47K    1/2  Watt 
470K   1/2  Watt 
2.2 Meg  1/2  Watt 
50K Variable   

COILS & TRANSFORMERS 
Coil-Antenna Loop   
Coil-Oscillator 
Transformer-1-F   
Switch, Rotary  

SEARS 
RL PRICE 

.31 

.31 
3.77 
.38 
.38 
.45 

.15 

.45 

.45 

.15 

.15 

.15 

.15 
1.23 

3.12 
1.53 
2.64 
2.72 

M. U. 
CODE 

A5 

AAO 

AA0 

PMA-57502 

PMA-61104 
PMB -61012-1 
PMA-62001 
PMA-5005 
320-3S-CP 

Crystal Diode, 1N65   
Pilot Light, Type 47   
Pilot Light Socket   
Tube Socket, 7 Pin Mini  
Jack   
Dial Cord 
Dial Cord Spring 

3.22 
.27 
.73 
.26 
.29 
.17 
.86 

AA0 

ND
f1

83
0i

1 
S
d
V
3
S
 

61
 -
 t
,
1
 3
9
V
d
 A
l
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CHASSIS 456. 150, - - ) , - , - 11. - 12, - 13, - 14. - 15, - 17. - 8, - 19, - 1, - 2, - 5, - 61, - 81 

TV CHASSIS 456.1 50-14 & 456.1 50-61 

SCHEMATIC LOCATION 

C2 
C22   

C I 1   
CI   
C14, C23   
C8, C47   
C19   
C36   
C13, C74   
C72   
C25, C39, C40   
C3, C4, CS, CO, C7, C9, CIO, C24, 

C26, C37, C38, C42, C67, C68, C69 
C30a, C30b   
C27   
C12, C31 

C15 
C35 
C62   
C21   
C16 
C66 
CI 7   

C58   
C56   
C32   
C28   
C53   
C60   
C44, C73   
C54   
C45 
C52, C59   

C18, C50 
C65   
C48   
C20   
C55   
C64   
C57   
C49   
C4I   

C29   
C43, C61 ..  

C346 ) 
C34b )  
C34c 

C33a )  
C33b )  

C46   

C51e, C51b   

PART NO. 

PMA-40519-1 
PMA-40519-3 

PMB -40518-1 

PMB -40518-14 
PMA-40523-23 
PUB -40518-17 
PMB -40518-19 
PMA-40520-23 
PMB -40518.24 

DESCRIPTION 

COMPOSITION CAPACITORS 
I UUF   
2 UUF   

CERAMIC CAPACITORS 
5 UUF   500 DCWV 
12 UUFt (Part of L2) 500 DCWV 
47 UUF ( Part of L8 & L9) 500 DCWV 
100 UUF   500 DCWV 
100 UUF   2 KV 
150 UUF   500 DCWV 
220 UUF   500 DCWV 
470 UUF    1000 DCWV 
1500 UUF   500 DCWV 

PMA-40517-2 1500 UUF     500 DCWV 
PMA-40517-4 1500 UUF Dual 500 DCWV 
PMB -40518-32 5000 UUF   500 DCWV 
PUA-40517-3 5000 UUF 500 DCWV 

MOLDED PAPER CAPACITORS 
Plvif, -41007-74 .02 MFD 400 DCWV 
PK18 -41007-P.5 .02 MFD 600 DCWV 
PMB -41007-86 .03 MFD 400 DCWV 
PMB -41007-30 .05 MFD 400 DCWV 
PUB -41007-51 - 1 MFD 600 DCWV 
PMB -41007-53 .25 MFD 600 DCWV 
PUB -41007-17 .5 MFD 200 DCWV 

PAPER CAPACITORS 
PMB -41006-39 .001 MFD   600 V 
PMA-4 1 009 .01 MFD Oil Filled 200 V 
PMB -41006-45 .01 MFD     600 V 
PMB -41006-7 .01 MFD     200 V 
PMB-41006-28 .02 MFD   400 V 
PMB -41006-47 .025 MFD   600 V 
PMB -41006-49 .05 MFD   600 V 
PMB -41006-30 .05 MFD   400 V 
NAB -41006-51 .1 MFD   600 V 
PUB -41006-15 .25 MFD   200 V 

MICA CAPACITORS 

PMB -40003-15 47 UUFt   500 V 
PMB -40002-15 47 U UP   1000 V 
P1s413 -40003-29 180 UUFt   500 V 
PUA-40005-1 220 UUFt   1500 V 
PMB -40003-37 390 UUFt   500 V 
PMA-40004 500 UUF   20 KV 
ISMB -40003-47 1000 UUFt   500 V 
PM8 -40003-55 2200 UUFt   500 V 
PMB -40003-63 4700 UUFt . ... . 500 V 

ELECTROLYTIC CAPACITORS 

PUA-42002 
PUA-42006 

PMA-42001 

PUA-42000 

PMA-42005 

PUA-43001 

1 MFD     50 V 
20 MFD Paper Case 300 V 

40 MFD 450 V) 
50 MFD 350 V) 
50 MFD . 300 V) 

10 MFD 400 V) 
80 MFD .     450 V) 

100 MFD Paper Case 50 V 

MICA TRIMMER CAPACITOR 

25 to 280 UUF, 80 to 480 UUF. 

SEARS 
RL PRICE 

.17 

.17 

.29 
1.70 
1.70 
.29 
.51 
.29 
.29 
.34 
.34 

.34 

.52 

.34 

.34 

.40 

.49 

.43 

.52 
.78 

1.20 
.82 

.29 

.34 

.45 

.34 

.34 

.40 

.52 

.40 

.50 

.59 

.29 

.34 
.34 
.59 
.52 

2.62 
.59 
83 

L28 

1.48 
2.62 

5.06 

4.90 

2.57 

1.37 

M. U 
CODE 

85 

AO 

Capacitor Values ± 20% Tolerance Except * 5%; t 10%. 

N I 
N2 . 

PUA-95000 
PUA-95001 

PRINTED CIRCUIT 

Vert. Integrating Network ( Cenfralab PC- 100) 
Audio Couplate ( Centralab PC- 70)   

1.70 
1.10 

SCHEMATIC LOCATION 

R81   
R3, R7, R90  
R25   
RI, RIO, R92  
R27   
R4   
R33   
R57   
R59, R60   
R34   
R5, R8, R26, R79  
R78   
R44   
R45, R84, R85  
R43   
R2, R12   
R89, R90   
RI 7, R77   
R9   
R55, R68, R73  
R6, R30, R31, R61, R83  
R46 
R39   
R16, RIB   
R28, R54, R91  
R66, R74   
R20, R21, R22, R63, R82, R86  
RhI   
R64   
R48, R62   
R69, R70   
R51, R87   
R24, R52   
RI9   
R4I, R42, R75  
R80   
R50, R67   
RI 4, R56   
R72   
R40   
R29   

R35   
R76   
R36   
R37, R38   

R58   
R65   
R23   
R47   
RI3a, R13b, SWI  
R49   
R53   

PART NO. 

PMA-45013-I 
PMA-450I5-9 
PUA-450 I 5-12 
PMA-45015-15 
PMA-45015-18 
PMA-45015-I9 
PMA-45017- 1 9 
PMA-45015-21 
PMA-45015-22 
PMA-450 19-24 
PMA-45015-25 
PMA-450 I 7-25 
PMA-45015-28 
PUA-450 15-29 
PMA-45015-30 
PMA-450 I 5-33 
PMA-450 19-33 
PMA-45019-35 
PMA-45014-70 
PMA-45015-36 
PMA-45015-37 
PMA-450 1 5-42 
PMA-45017-42 
PMA-450 1 5-44 
PMA-450I5-45 
PMA-450 1 7-47 
PMA-450 1 5-49 
PMA-45017-49 
PMA-45017-50 
PMA-450I5-5 1 
PMA-45017-5I 
PMA-450I5-53 
PMA-450I5-54 
PMA-450 I 5-56 
PMA-45015-57 
PMA-450I7-57 
PMA-45015-60 
PMA-45015-6I 
PMA-450I7-66 
PMA-45015-69 
PMA-45015-73 

PMB -47007-4 
PMB -47007-3 
PM B -47007-5 
PMB -47007-1 

PMA-480 16 
PMB -48014-8 
PMB -48014-9 
PMB -48014-3 
PMB -48015 
PMB -48014-10 
PMB -48014-5 

DESCRIPTION 

COMPOSITION RESISTORS 
3.3 Ohms   1/2 W att 
47 Ohms   I/2 W aft 
82 Ohms   1/2  Watt 
150 Ohms   V2 Watt 
270 Ohms   1/2  Watt 
330 Ohms   1/2  Waft 
330 Ohms   I Watt 
470 Ohms   1/2  Watt 
560 Ohms   1/2  Waft 
820 Ohms   2 Watt 
I K   1/2  Watt 
I K   1 Waft 
I.8K   1/2 W aif 
2.2K   1/2  Watt 
2.7K   1/2  Watt 
4.7K   1/2 Watt 
4.7K   2 Waft 
6.8K   2 Watt 
7.5K5   V2 Watt 
8.2K   1/2 Watt 
10K   1/2  Watt 
27K   1/2  Watt 
27K   I Waft 
39K   1/2  Waft 
47K   1/2  Watt 
68K   I Watt 
100K   1/2  Watt 
100K   I Wait 
120K   I Waft 
150K   1/2 W aft 
150K   1 Watt 
220K   y2 Watt 
270K   1/2 Watt 
390K   1/2 Watt 
470K   1/2 Watt 
470K   1 Watt 
820K   1/2 Watt 
1 MEG   1/2  Watt 
2.7 MEG   1 Watt 
4.7 MEG   1/2 Watt 
10 MEG   1/2  Watt 

WIRE WOUND RESISTORS 
60 Ohms   6 Watt 
220 Ohms   4 Watt 
250 Ohms   15 Watt 
I K   7.5 Watt 

VARIABLE RESISTORS 
5K, Linearity, Vertical  
50K, Control, Horizontal Hold  
100K, Brightness   
250K Control, Noise Inverter  
.5 Meg, 750 Ohms, Volume, Contrast SW Control 
1.5 Meg, Control,—Vertical Hold   
2.5 Meg, Control—Vertical Height   

SEARS 
RL PRICE 

.15 

.15 

.15 

.15 

.15 

.15 

.30 

.15 

.15 

.46 
.15 
.30 
.15 
.15 
.15 
.15 
.45 
.45 
.15 
.15 
.15 
.15 
.30 
.15 
.15 
.30 
.15 
.30 
.30 
.15 
.30 
.15 
.15 
.15 
.15 
.30 
.15 
.15 
.30 
.15 
.15 

.68 
.68 
.68 
.68 

1.45 
1.45 
L45 
L45 
3.95 
L45 
L45 

M. U. 
CODE 

AS 

Resistor Values ± 10% Tolerance, Except S 5%. 

TI. T2   
T3   
T4   
15   
16   
Ti   
T8   
T9   

u 
LI, L3   
L4   
L5, L6   
L7 & RI 5  

PUA-52029 
PMA-52027 
PMB -51005 
PMB -50003 
PMA-56005 
PMA-56004 
PMB -52019 
PMC-56002 

PMA-52020 
PMA-52021 
PMA-52023 
PUA-52024 
PMA-52025 

TRANSFORMERS 

Bifilar L F. Coil  1.28 
4.5 MC Ratio Detector  3.70 
Audio Output Transformer   2.63 
Power Transformer   21.84 
Vertical Oscillator Transformer   3.07 
Vertical Output Transformer   4.64 
Synchroguide   3.60 
Horizontal Output Transformer   8.43 

COILS 

2L5 MC I. F. Trap  L70 
24 MC I. F. Coil  1.40 
100 UH Peaking Coil  .68 
450 UH Peaking Coil  .68 
200 UH Peaking Coil Wound on 22K Resistor  .83 

AA0 
AA0 
B5 
AA0 
85 
AS 
85 

O
Z
 -

17
1 
3
9
V
d
 A
l
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CHASSIS 456. 150-14, - "1 

elaeidakte 
TV CHASSIS NO. PICTURE TUBE 

456.150-14 20HP4/20MP4 

456.150-18 20HP4/20MP4 

456.150-61 21MP4 

24.35 M.C. 

- 24.35 M-Z-1 I 
4-- -05V 

¿L1 IHL2 

!el 

I 

TUNER FILS. 

117 VOLT 
60 CYCLE 

VI 
6CB6 

V6 
64116 

4 5 M C AKtr• 

OV. 

C23 7 
7 . 5V 4 

- F 

C24 R25 
15001- 82 1507 I K 

(-21- 1826 

+120V. 

V7 
6AL5 

4 ts MC RATIO OUT 

5V 30A nIu 

500 `,10'< 

R3C 
10K 

VS 
6ave 

*sum AMP 

- 

N2 
C OUPLAYL 

2 r - -00-5mF5'3 

2 
R29 3 
OM 

8 A Flt3A-.S.M C31 , 

PIN4 PIN 1 5000 
R27 RZ8 ADAPTER C28 

SOCKET 4T..vatrr 
270 47K C27 C26-1500 AUDIO VOLUME -L---- 01 MFD. 

..." 5000 CONTROL _ 

1 220 

J 
500K 

4 

V9 
6A05 

AUDIO OUT 

12V. 

R33 
330-11Y 

4.5 M.C.-Z, 

C22 

6 265 V. 

N 
Le L7 

Dien 
PIN P 
ADAPTER 

9, uE SOCKET 

siî32 II 

 ..MFD r 
- RED 

C33A 
10 MFD 

R34 
 VV3..  
820- 2W 

AUDIO OUT 

25.2 M.0 

IF 10 V T I _ 

C2 

A GC 

12 

TUNER B + 

.5V 

R2 
47K 
C3 

1500 
C67 
1500 

C4 

B 4- BLUE - CASCODE TUNER ONLY - 

T5 

Si 

R87 
220K 

r >Y6.3V.A.0 

• 
" r.f. 6 3V.-▪ A- .C. > 3 

6 3V A C r'nD vy° ryte co ,nx 3 
CC- CC"" 3 

.1 13\Z eWellY-4 s'it 4 - C 34 C 
- 50 50 

MF MFD 

6 8 

C34A 
40 
MFD 

R35 VI8 
6oww 5U4G 

LOW VOLTAGE 
RECTIFIER 

R39 
27K 
I W 

5 

100V 

100V 

3 

V2 
6C136 C e 

.65V. 
R6 
OK 7 
C6 7 C7 

3 0 o 
F 

ru 

C -1500 

RI 

1500 -= 1500 R8 
1K 

V3 
6CB6 
1 F 105V. 

7 

.2 

1 7R9 

5K ,,, 

RIO 
150 

4 

6 105V 

3 

24 35M C 
T 2 

V4 
12AX7 

VIDEO DET 

4 

NOISE 
BAL. 

C9 CONTROL 

O isba 
11500 

4.7K-2W 

R88 

R89 

R 47-250K 

R51- 220K 

5 

L4 
:25V. 

SI 

5 

6 170V. 

L5 

NOISE 
BAL. 

9 C 7 R46 -50V 
C74 

M20 

 R82 -100K T: 

500= 1500 27K 

R12 
14.7K 

r-
R14 Cl2 - 

M 5000 

o 
cs.1 

.C68 
1500 

C14 

47 22K 

5 V5 
6C136 

7 VID. AMP 

L6 

P86 
100K 

R18 
( 

Vii 
AU6 

.1 MFD. 
6 

C15 A 
.02 MED A.G.C. 

39K 2 
21 eV, 

6 290V. 

17 
mN5 603 

30 AD 2111 
ArK1 

 • R85 
2.2K 

%CONTRAST CONTROL 

6 
9K 

o 
ej 
Pu 

Y 

R19 
11-VVN.,  
390K 

-05V. 

330 
PIN 2 

ADAPTER SOCK 

150 > 

220V 

C 38 C35 12 AU7  
150 SYNC SEP 12 V. R42 

02 MEO 

C36-150 

I- -75v. 

R41 

470K 

VIO 

2 
3 

R40 
4.7M 

100 

4 9 
I3V. 

R43 
2.7K 

470I< 

R44 R4S 

LEIK 

YELLOW 16 
C39 
15C0 

50v. 

N1 150K 

22e INTEGRATOR _ 

R411 

V12 
6AV6 

VERT. OSC 

R20 
100K 

C le 

RED 

U o 

4 0 
2 -1 

3 I R50 
820K 

JR49 _ 1 
C4 1 5 

- 47C0 C401 _ 

c411500T 1MEG  2V. 

eV 

7 

3 

6 

5 

VERT. 1500 R53 
HOLD HE GHT 25M G 
CONTROL CONTROL 

NOTES: 

I. Last C•74; last g-92. All capacitors in UUF, all resistors 1/2  watt, unless 

otherwise noted. 

2. Pin voltages taken with VTVM. Antenna shorted. TV-PHONO switch in 

TV position. Contrast control minimum contrast. Noise Balance control 
maximum clockwise. Other controls al normal operating position. All volt. 

ages positive DC unless otherwise noted. All readings to ground except 

Pin 3 to Pin 4 on V- I I. 

3. Wave form peak to peak voltages taken with video output 45 volts peak 

to peak. 

4. PRODUCTION CHANGES: 

a. Previous serial No. 39,828, Terminal 1, N2 connected directly to 290 V 

8+. 

b. Previous serial No. 46,264, Linearity Coil was used, connected from Pin 
3, VI6 to Terminal 8, 19 with tap to Terminal 7, T9. Also Terminals 7 

& 8, T9 connected thru .04 mfd. capacitor. 

c. Previous serial No. 46,889, each side T5 primary by-passed to ground 

thru .01 mfd. capacitor. 

d. Previous serial No. 47,610, C25 connected Pin 6 fo Pin 7. V6. 

e. Previous serial No. 57,858, C- I9 had value of 470 UUF in chassis model 

456.150-61 only. 

f. Previous serial No. 93,800, C- I9 connected from Terminals 4 to I, 19 
on chassis with 20" CRT. 

g. Previous serial No. 89,350, capacity of C35, 2000 UUF. 

h. Previous serial No. 93,600, R-89. Not used. 

i. Previous serial No. 104,350, R90. Not used. 

j. Previous serial No. 105,800 tiepoint of R62 was at junction of R74, C56, 

terminal " D," C58, C57. 

25V 

C 514 

25-280 

>R66 

1:48 i 68K -1 w HoeIZ LOCK 

CONTROL 
1130 P65 ;',-• •   

501c E54 V14 I - 
MFD HOR6131NO7SC  

P64< .05 

> > R 73 !' 

R72 2).. co 8 2K / 

2 7M- 1W 

C 49 1 am OM 

R67 
8201< 

HORIZ - 
LOCKING 
RANGE 
CONTROL 

2200 

ext6f3 

R 1:K 

,52 

25 

7 

IV 

,NTEGRAT0R 

r-2 2 1( - 8200^- 

002 .005.005 
mrc Mfl M 

I /  J - - - - - 

lisíV_r6L5V 

C44 
.05 MEO 

V13 
12 BH7 

VERT OUT  

R90-47 

6 6 

>r 
o 

55 
8.2K 
R84 

22K 

R83 
tOK 

R56 
1t4 

RS8 

R57 
470 VERT,. LIN. - _• 

RS2 CONTROL '4.1 
270K 

e0- 0 

t 50C v. 

45V 25V 
47 II  

R2I 

100K 

CI7 
.5 

MFD. 

it )' 11II I 
V19 

C21 522 2 j 10 05 
mFc 00K R9I 

-I R23 47K 

tOOK R24 
s "eV\ 

Cmi + • 

- 
T7 

-R N 

BROWN 

ED ORANGE CONTROL 

 r\e_° 

RED  
BLUE 

BRIGHTNESS 

C43 

RS4 

47K 

015C1-1 
HORIZ 
FREO 

 • 4- 210V 

574 
68K-I VI WTV. 

A C56 _ 

01 mFD 
eov. 

039505 HO R-711j15.,W,,FADv 
F ORM5C75106,0e-- 

T8 •¡ 

R62 

PSI 
 Vv*%..  
10K 

e..51t 
1000 R92 

150 

20V 

Ii. ;"227g , .....w.„, 
re 1  

6AUS 
HORIZ 
OUTPUT 

066 

V15 .25 
MFO. 

+450V 

270K 

V19 PIN 
6 

PIN 
10 

20CP4 
21A P4 
,ZOMP1 
20HP-} 
2iMP4 
17H54 

V17 
183 

H V RECT 

NONE 

450V. 

450v. 
450 V 

290V. 

450 v 

450 V. 
290V 

r9 

r 210V. 

4 

C5I6 
80- 480 - 

HORIZ DRIVE CONTROL 

1C47 
=. 100 

050 R61 

47 100K 

e 

RBI 

33 

064 

500 

290V 

120 

220 

Ct9 

100 

7 

7 

1K- 1W 
1L12 

A 

C61 

20 MFD 

O3 MFD > 

r. 
V6 

1 
6W 

4 
DEP 

AMR 

DWI 
THCOOL N
RT 

Fi 
3 1/4 eeP PIN 2 
4 V 5 

5 + 290V 
P 

6 SOZKET-BOTTOm VIE**1 

ADAPTER SOCKET 



CHASSIS 456.150-8 

&Ale/dame 
TV CHASSIS NO. PICTURE TUBE 

456.150-8 20HP4/20MP4 

24.35 M.C. 

-2-4.3erel LI - o 

Li.L2 
1 

II ei 

TUNER FILS 

, TUNER 84 

SI 

117 VOLT 
60 CYCLE 

15 

.5v 2 

R2 
4714 
C3 

1500.= 

V 1 
Gce€. 
F 

e 

C67 
1500 

C3411 
40 
MF D. 

R35 V 8 
6"w 5u4 G 

LOW VOLTAGE 
RECTIFIER 

0-V. 

C24 

1500 

25 2M c 

T I . V 

RI 330 

150 

VE. 
641.6 

45 INC 

190 V 

V2 
6CRA 

C26-1500 

V7 
6415 

4 5 m C RATIO DE T 

5V .304 
1500 '..106 

R3C 
10K 

4/K C71 
Soon 

2 
R9 ; 
75K 

V3 
6CP 6 24 35m c 

G T 2 

in 1500 

, v4E4 
'Z- 124X7 
AUDIO AMP 

V. I 

PIN 2 

4.7K- 2W.2e-----'rR ADAPTER 

_SLAT, 

1P64 P45 

my. 

C 36-150 
 (-4vv. 

75V 1 6 LW( 

NOTES: 

I. Last C-73; last R-90. All capacitors in UUF, all resistors Vz watt, unless 

otherwise noted. 

2. Pin voltages taken with VTVM. Antenna shorted. TV-PHONO switch in 

TV position. Contrast control minimum contrast. Noise Balance control 

maximum clockwise. Other controls at normal operating position. All volt-

ages positive DC unless otherwise noted. All readings to ground except 

Pin 3 to Pin 4 on V- I I. 

3. Wave form peak to poak voltages taken with video output 45 volts peak 

to peak. 

4. PRODUCTION CHANGES: 

a. Previous serial No. 39,828, Terminal 1, N2 connected directly to 290 V 

b. Previous serial No. 46,264, Linearity Coil was used, connected from Pin 

3, VI6 to Terminal 8, T9 with tap to Terminal 7, T9. Also Terminals 7 

& 8, T9 connected thru .04 mfd. capacitor. 

c. Previous serial No. 46,889, each side T5 primary by-passed to ground 

thru .01 mfd. capacitor. 

d. Previous serial No. 47,610, C25 connected Pin f to Pin 7, V6. 

© John F. Rider 

C514 

9-180 

HORiZ 
LOCKING 
RANGE 
CONTROL 

C4 13 

180 
50K 

R54 
120K 
1W 

INTEGRATOR 

rie052 ei5 

P50 
820K 

4 

1500 
C4I 
4 7L0 C40 - 

VERT. 1500 R53 
HOLD HE CNT 2.5 MFG 
CONTROL CONTROL 

R66 
68K -IVi 

„„ HOPI/ LOCK 
CONTROL 

o 
R72 e 

2 7 M• 1 vi 

V14 
65N 7 

HORtz (Y,': 15 DiscH 

P.49 
I 5 
1.WG 

R73 

13.2K 

F/71 

NW 100K-I w 

V9 
KA05 

AUDIO OUT 
N2 

C 00173..LT,E,_ r - -005mF5,3 

R58 
Re3 
10K 

R54 

C43 47K 
- 20 MED 

0,12.4f_01 

css I C580 

C57 

18 
HOR1Z.WAVE 

FORM 
luC0 

RAI 

10K 

P•ro131 

.25mFD 

R62 
r,OK 

':47 

745 y. 

A 2E5 V 

R33 
330-1w 

2 CI4 RIS 

56 22K 

L5 V5 5 
6C86 

7 VID. AMP. 

C46 + 

100 
MFD 

C50 R63 

47 100K 

FILS A 

C73 
FIN 5 
V9 

R22 
100K 

-1 R23 
100K 

e 
5  + 290v I 

SOCKET- BOTTOM VIEW 

ADAPTER SOCKET 

1K 

C65 
47 

+ C61 

- 20mFD 

FI 
I44AmP PIN 2 

v 5 

7.13 .05 MID 
PAIDN P AP T ER 

14 SOCKET 

AUDIO OUT 

+it 33/4 
- 10 mFD. 

R34 

820- 2w 

mFD VII 
6406 
A.G.C. 

RI8 
39K 2 
21 V. 

RI9 

390K 

20HP4 

vrt 
183 

H v RECT. 

.03MFD > 

WIDTH CONTROL 

C64 

DOO 

7 8 
11 V * 

Z 

V16 
6.44 
DAMPER 

MD
f1

93
02

1 
'
S2
IV
3S
 



SUPPLEMENT NO. 3 

MODEL 
NUMBER 
2276 

3276 
2277 

3277 
2278 

2279 

DESCRIPTION 

Consolette Combination   

Consolette Combination   
Consolette Combination   

Consolette Combination   
Console Combination   

Console Combination   

TV CHASSIS 
NUMBER 

RADIO 
CHASSIS NO. 

RECORD 
CHANGER 

456. I 50-8 
456.150-14 
456. I 50-18 
456.150-6 I 
456.150-8 
456.150-14 
456.150-18 
456. I 50-61 
456.150-11 
456.150-81 
456. I 50-1 I 
456. I 50-8 I 

456.155 

456.155 
456.155 

456.155 
456.860-1 

456.860-1 

456.216 

456.216 
456.216 

456.216 
456.216 

456.216 

Models 2276 and 2277 
Chassis 456.150-8, used in models 2276 and 2277, is a 20 tube chassis with a 20 inch electrostatic focus picture tube, 
type 20HP4 or 20MP4, and Rotary Switch tuner, PMB-57003. For a description of a chassis of this design, see 

Supplement No. I. 
Chassis 456.150-14, also used in models 2276 and 2277, is a 21 tube chassis with a 20 inch electrostatic focus picture 
tube, type 20HP4 or 20MP4, and Turret Pentode tuner, PMB-57001. A chassis of this design is also described in 

Supplement No. I. Chassis 456.150-18 is the same as chassis 456.150-14 except that it uses a Turret Cascode tuner, 

PMB-57002-I. 

Models 3276 and 3277 
Chassis 456.150-61, used in models 3276 and 3277, is a 21 tube chassis with a 21 inch electrostatic focus picture tube, type 
21MP4, and a Turret Cascode tuner, PMB-57002-I. For a description of a chassis of this design, see 

Supplements No. 1 and No. 2. 

For radio reception, these four models use chassis 456.155, a two tube A-M radio tuner. Chassis 456.155 has a built-in loop 
antenna and uses a type 6BE6 for the converter tube, a type 6BA6 for the 455 Kc I-F amplifier tube, and a crystal diode 

detector, type I N65. 

Models 2278 and 2279 
Chassis 456.150-11, used in models 2278 and 2279, is a 21 tube chassis, with a 21 inch electromagnetic focus picture tube, 
type 2IAP4, and a Turret Cascode tuner, PMB-57002-I. For a description of this chassis, see Service Instructions 

Supplement No. 2. 
456.150-81, the alternate chassis used in these models, is a 21 tube chassis with a 21 inch electrostatic focus picture tube, type 
2IMP4, and a Turret Cascode tuner, PMB-57002-I. For a description of this chassis, see Service Instructions 

Supplements No. 1 and No. 2. 
A-M - F-M radio chassis No. 456.860-1 is an eight tube superheterodyne radio receiver. For a complete description of this 

radio see Service Instructions 
Both the television and radio units are complete within themselves, with separate chassis and control panels. However, only 
one speaker is used, with the secondaries of the two voice coils coupled in parallel. The radio's AC power is supplied from 
the television's AC power line. The phonograph operates through the audio circuit of the radio, and the phonograph motor 

receives its power from the radio's AC power line. 

SUPPLEMENT NO. 4 

Sieeizeta 
TELEVISION RECEIVER REPAIR PARTS LIST and SERVICE INSTRUCTIONS 

This Supplement covers 456.150-Series television receivers that use a type 21YP4/2IAFP4, electrostatic focus, glass CRT. 
There are also repair parts, listed in this supplement, for catalog numbers not covered previously, that contain a 456.150.. 

Series chassis. 

Chassis No. 456.150-19 has 21 tubes and uses the turret cascode tuner, PMB-57002-I. It is identical to chassis No. 456.150-81, 
except for the substitution of a 2IYP4/2 I AFP4 for the 2IMP4 CRT. See Service Instructions 57 RL 639 and Supplement 
No. 2 for a complete description of this chassis. 

No. 456.150-19 is used in the following catalog numbers: 

3260 
3261 
3268 

3271 

Table Model 

Table Model 
Console 

Console 

3272 
3273 
3274 

3275 

Console 
Console 
Console 
Console 

These catalog numbers may also use chassis No. 456.150-81. 

3280 
3295 
3296 

3297 

Table Model 3298 Consolette 
Consolette 41 I 4W Table Model 
Consolette 
Consolette 

Chassis No. 456.150-22 has 23 tubes, including the two tube AM radio tuner 456.155, and also uses the turret cascode 
tuner PMB-57002-I. This chassis is an alternate and is identical to No. 456.150-61 except for the CRT substitution. See Ser-

vice Instructions 57 RL 639 and Supplement No. 3 for a complete description of this chassis. 

No. 456.150-22 is used in the following catalog numbers: 

3276 Consolette Combination 3277 Consolette Combination 

These models have a 456.216 record changer. See Service Instructions 57 RL 570, Supplement No. I, for description. 

Chassis No. 456.150-16 has 21 tubes, and uses the PMB-57002-1 tuner and a I7HP4 CRT, See Service Instructions 57 RL 639 
and Supplements Nos. 1 and 2 for description. 

No. 456.150-22 is used in the following catalog numbers: 

3263 Table Model 3289 Table Model 3290 Consolette 3299 Table Model 

PMA-90012 
PMA-900 I 7 
PMA-900 I 8 
PMA-90020 
PMA-00030 

Speaker, 8"   
Speaker, 10"   
Speaker, 5"   
Speaker, 5" x 7" 
Speaker, 6"   

MD
(1

93
02

1 
"
S2

1V
3S

 
£
Z
 
-
 t
 I
 3
9
V
d
 A

l.
 

©John F. Rider CHASSIS 456. 150, 4, -2, - 3, - 5, - 6, - 7, -9, - 11, - 12, - 13, - 14, 45, 47, 48, - 19, -21, - 22, - 51, - 61, - 81 



CHASSIS 456. 150, - 
' - , - , - , - . - 11. - 2, - 13, - 14, - 15, - 17, - 18, - 19, -21. -22, - 51, -61, -81 

SCHEMATIC LOCATION 

L8 & C14, 19 & C23  
LIO 
112 

PART NO. 

PMA-52028-2 
PMA-56000 
PMA-56003 

DESCRIPTION 

4.5 MC Take-Off Trap  
Yoke   
Width Coil   

SEARS 
RL PRICE 

1.70 
9.57 
2.34 

MU 
CODE 

85 

PMA-52017 
PMA-4017 
PMA-23057 
PMA-23046-1 
PMA-23027 
PMB -97088 
PMB -97089 
PMA-56013 
PMB -56008 
PMB -56012 
PMA-95002-1 
PMA-6200I 
PMB -61012-4 
PMB -61012-5 
PMA-6 1 106 
PMB -57001 
PMB -57002-1 
PMB -57003 

Antenna   
Knife Disconnect ( 21" CRT Only)  
Tube Mount Strap ( 21" CRT)  
Tube Mount Strap ( 20" CRT)  
Plastic Ring ( 21" CRT)  
Plug-Yoke Connection   
Receptacle-Yoke Connection   
Ion Trap   
Focus Magnet (2IAP4 CRT Only)  
Centering Magnet (2IMP4, 20HP4 CRT's)  
Fuse, 1/4 Amp., 250 Volts, Type 3AG  
Jack   
Tube Socket, Octal Molded ( VI6 & VI7)  
Tube Socket, Octal Molded ( V-15)  
Tube Socket, 9 Pin Molded ( V- I3)  
Turret Pentode Tuner   
Turret Cascade Tuner   
Rotary Switch Tuner   

.71 

.29 
2.05 
1.71 
4.94 
1.18 
1.45 
1.22 
6.21 
1.45 
.29 
.29 
.25 
.25 
.25 

39.13 
41.25 
34.50 

AO 

B5 

85 
85 
B5 

TV CHASSIS NO. 456.150-8 

All items same as No. 456.150-14, except-OMIT: 
C37, C69  1500 UUF R51 220K 
CI5   .02 MFD R82, R86 100K 
CI8   47 UUF R46  27K 
C74   220 UUF R47  250K Variable 

R9I  47K 
R92 150 Ohms 

TV CHASSIS NO. 456.150-11 & NO. 456.150-81 

See Service Instructions 57 RL 639 and Supplements No. 1 and No. 2. 

CABINET ACCESSORIES 

PART NO. DESCRIPTION SEARS 
RL PRICE 

MU 
CODE 

PMB -80098 Back, Models 2276 & 2277   3.49 AA0 
PMB -80104 Back, Models 2278 & 2279   4.63 AO 
PMB -80185 Back, Models 3276 & 3277   2.63 AAO 
PMA-80053-1 Knob, Picture Contrast, Models 2276 & 2278  .34 
PMA-80053-2 Knob, Picture Contrasf, Models 2277 & 2279  .34 
PMA-80138-1 Knob, Picture Contrast, Models 3276 & 3277  .57 
PMA-80054-I Knob, Fine Tuning, Models 2276 & 2278  .34 
P MA-80054-2 Knob, Fine Tuning, Models 2277 & 2279  .34 
PMA-80139-I Knob, Fine Tuning, Models 3276 & 3277  1.03 
PMA-80055-1 Knob, On-Off-Volume, Models 2276, 2277, 2278 & 2279  1.71 
PMA-80136-1 Knob, On-Off-Volume, Model 3276   1.14 
PMA-80I36-2 Knob, On-Off-Volume, Model 3277   1.14 
PMA-80056-I Knob, Channel Selector, Models 2276, 2277, 2278 & 2279  1.71 
PMA-80137-I Knob, Channel Selector, Model 3276  1.48 
PMA-80137-2 Knob, Channel Selector, Model 3277  1.48 
PMA-80068-2 Knob, Radio Tune & Tone, Models 2276 & 2278  .65 
PMA-80068-6 Knob, Radio Tune & Tone, Models 2277 & 2279  .65 
PMA-80068-I2 Knob, Radio Tune & Tone, Models 3276 & 3277 .65 
PMA-80087-I Knob, Radio Function Switch, Models 2276 á 2278   .73 
PMA-80087-3 Knob, Radio Function Switch, Models 2277 & 2279   33 
PMA-80087-5 Knob, Radio Function Switch, Models 3276 & 3277  .73 
PMB -80097 Dial Glass, 155 Radio  1.78 
PMD-70I6 Mask, Models 2276 & 2277  5.83 BB PMD-703I Mask, Models 2278, 2279, 3276, & 3277  5.18 135 PMA-80107 Safety Glass, 16" x 20"   6.00 85 PMB -80151-2 Safety Glass, 16" x 201/2"   6.78 BE 
PMB -30007-I CRT Protection Cup, 2" Deep  1.07 
PMB -30026-1 CRT Protection Cup, 3" Deep  1.28 P MA-90021 Speaker, 5"   4.30 AO PMA-90019 
PMA-900I7 

Speaker, 8"   6.00 85 
Speaker, 10"   8.40 135 PMA-900I6 Speaker, 12"   8.80 B5 

SPECIFICATIONS 

POWER SUPPLY 

All models 117 volts AC, 60 cycle unless other-
wise specified. Power Consumption 105 watts. 

FREQUENCY RANGE  

Standard Broadcast 
Frequency Modulation (FM) 

ANTENNA EQUIPMENT 

540-1600 KC. 
88-108 MC. 

These models have a Silvertone built-in an-
tenna system which will provide excellent 

ALIGNMENT 

INTERMEDIATE FREQUENCIES 

AMIF Carrier 
FM IF Carrier 

455 KC. 
10.7 MC. 

POWER OUTPUT 

Undistorted 2.75 Watts 
Maximum 4.50 Watts 

local reception on both the AM and FM bands. 
For locations where an outside antenna is nec-
essary a special Silvertone AM-FM Antenna 
Kit Catalog No. 6710 is available. 

PROCEDURE 

WARNING: No attempt should be made to adjust the alignment of this receiver without using the 
following equipment: Signal Generator, FM Sweep Generator, Cathode Ray Oscilloscope, Output 
Meter insulated Screw Driver. 
AM ALIGNMENT 

Output meter connection 

Generator ground lead connection 
Generator modulation  
Position of volume control  
Position of tone control  
Position of FM-AM-PHO Switch 

Across speaker voice coil 
 Receiver chassis 
  30% 400 cycles 
 Fully on 

Fully counterclockwise 

A Hazeltine loop may be used 
antenna connections listed below. 

TUNER GENERATOR 
POSITION FREQUENCY 

Open 455 KC. 

1650 KC. 
1400 KC. 

1650 KC. 
1400 KC. 

AM 

to radiate a signal into the receiver loop instead of the dummy 

DUMMY GENERATOR 
ANTENNA CONNECTION 

0. 1 Mfd. Transi-Grid 

50 Mmfd. 
50 Mmfd. 

Ext. Ant. 
Ext. Ant. 

CORE & 
TRIMMER 

ADJUSTMENTS 
(IN ORDER SHOWN) 

T4-A, T4-B 
T2-A,T2-B 

C11 
C 5 

CORE OR 
TRIMMER 
FUNCTION 

I. F. 

Osc. 
Ant. 

FM IF ALIGNMENT  

Sweep generator frequency 10. 7 MC. 
Sweep generator deviation 300 KC. 
Dummy antenna 

 0 1 Mfd. 
Sweep generator ground lead connection Receiver chassis 
Position of tuner  
Position of volume control  Open 

Fully on 
Position of tone control Fully counterclockwise 
Position of FM-AM-PHO switch  

FM 

Make shielded probe shown in Figure 1 for 

GENE FtATOR OSCILLOSCOPE 
CONNECTION CONNECTION  

FM - First 
IF grid 

Probe - across 
T5 - Primary 

Trans-Grid Probe - across 

T5 - Primary 

FM - Second 
IF grid 

Across C35 

use with Oscilloscope where indicated below. 

CORE 
ADJUSTMENTS 

T3-A, T3-B 

Tl-A, Tl-B 

T5-A, T5-B 

ADJUST FOR CORE 
CURVE IN FUNCTION 

Figure 2 IF 

Figure 2 IF 

Figure 3 Disc. 

©John F. Rider 
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FM RF ALIGNMENT 

Output meter connection  Across speaker voice coil 
Sweep generator deviation  22. 5 KC. 
Dummy antenna  Two 120 ohm resistors 
Sweep generator connection  FM antenna board 
Position of volume control Fully on 
Position of tone control    Fully counterclockwise 
Position of FM-AM-PHO switch 

POSITION 
OF 

TUNER  

Open 
108MC. 
Closed 
88 MC. 

GENERATOR 
FREQUENCY 

108.5 MC. 
108.0 MC. 
88.5 MC. 
88.0 MC. 

___J too MMFD IN34 

FIG. 2 - FM I. F. RESPONSE 

TRIMMER IKE 

COIL ADJUSTMENT 

C10 
C 9 
L 4 
L 3 

TRIMMER OR 
COIL FUNCTION  

Ose. 
Transi. 
Ose. 
Transi. 

FIG. 1 - SHIELDED PROBE FOR FM I. F. ALIGNMENT 

OSCILLOSCOPE 

FIG. 3 - FM DISCRIMINATOR OUTPUT 

FIG. 4 - STRING AND POINTER HOOKUP 

FM 

ll..%=,(0 Ind  

C27 

R2 

C7 

CO 

66 
C5 

6A U6 R. F. AMP.- LI 
n 

6B E6 

TRANSL. 
1-3--1 SPEAKER SOCKET T 

68A6 
1ST I. F. A.M.-F.M. 

O0 
o 

0 0 o 
o o 

AM ANTENNA CONNECTIONS 

6W6GT 
OUTPUT 

6AT6 6AL5 A.M. DET A.V.C. - A.F. 
6AU6 2ND I. F. 

PHONO SOCKET 
8' 8 FM ANTENNA CONNECTIONS 

( 

T 7 

FIG. 5 - RADIO CHASSIS LAYOUT - TOP VIEW 

7 Ze-.4 RECT. j 

PHONO- MOTOR A. C. SUPPLY 

643 

AC. LINE CORD 

RI  R OC28  RI3  
ON OFF R22 SWITCH R2I 

638 

a34 RI9 
cce 

1-5® 

16 

RI8 
 630 

-1   1111 1 R C32I7 629 
R20 
LLm 

 \ C2ekiR C35 R6 kid I.( [ C i  19 
C -------4h R7 612 R8 

CI  7 -4 

CI6 614 C42 
e\ R5 

615 FM-AM-PHO SWITCH R4 613 R3 
CIO 

A 
RIO R9 

C:11,73, 

CI9 

L7 

RI2 

e  WVW L4 
e I ci I 69 
CI] 

C21 

CI -{  

L3 
L5 

FTC 6 - RAD:0 CHASSIS LA YOUT - BOTTOM VIEW 
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CHASSIS 456.150, - 1, -2, - 3, - 5, - 6, - 7, -9, - 11, - 12, - 13, - 14, - 15, - 17, - 18, - 19, -21, -22, - 51, -61, -81 

SCHEMATIC 
LOCATION 

C38 

C14, C15 
C43 
C25 
C18, C34 
C33 
C35 
C16, C28, C29, 
C31, C41, C42 
C19, C20, C21, 
C26, C32 
C4 
C13, C27 
C23, C24, C30 
Cl, C2, C12, C17 
C22 
C36 

C39 
C40 
:237 
C3 

L6 
L5 
LI 
L4 
L7 
L2 
L3 

R13 
R15 

R23 
R9 
R4, R16 
R1 
R2, R7, R19 
R6, R10 

PART 
NUMBER 

R85-61164-1 
R81-66167-1 
R74-74742-1 
R73-74597-1 
R71-66224-1 
R86-74751-1 
R71-65538-1 
R45-641032-1 

R43-74592-2 
R43-74592-3 
R43-602710-20 
R43-604710-20 
R43-602020-36 
R43-603329-33 
R43-704726-62 

R43-701036-63 

R44-452202-20 
R44-454701-20 
R44-351012-20 
R44-454712-20 
R44-353921-30 
R41-69193-1 

R41-74576-1 

R42-61629-1 
R42-74596-1 
R71-67326-1 
R71-17319-1 
R50-74626-1 
R50-66184-1 
R50-74586-1 
R50-74588-1 
R50-74589-1 
R50-74626-1 
R50-74591-1 
R37-74577-1 

R19-74593-1 
R74-74746-1 
R74-74555-1 
R71-47266-1 
R74-74753-1 
R74-74752-1 
R74-67965-2 
R30-20963-1 
R05-72417-1 
R27-74729-1 
R74-74802-1 
R73-67023-1 
R74-74557-1 
R80-67187-1 
R36-67223-1 
R35-336801-1 
R35-331011-1 
R35-331211-1 
R35-331811-1 
R35-332721-1 

DESCRIPTION 

Adapter - Record 
Arm - Stop Assembly ( 1062,1063) 
Background - Dial 
Board - Antenna - FM 
Bushing - Line Cord 
Bushing - Rubber 
Button - Snap 
Capacitor - . 01 Mfd. 

Capacitor - 6.0 Mmfd. 
Capacitor - 10.0 Mmfd. 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 

- 270 Mmfd. 
- 470 Mmfd. 
- . 002 Mfd. 
- . 0033 Mfd. 
- . 0047 Mfd. 

Capacitor - 

Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 
Capacitor 

Capacitor 

- 400 V. - Molded 
Paper 

- Ceramic 
- Ceramic 
- Ceramic 
- Ceramic 
- Ceramic 
- Ceramic 
- Ceramic 

. 01 Mfd. - Ceramic 

- 22 Mmfd. 
- 47 Mmfd. 
- 100 Mmfd. 
- 470 Mmfd. 
- . 0039 Mfd. 
- Electrolytic 
4 Mfd. - 50 V. 

- Electrolytic 
60 Mfd. - 250 V. 
60 Mfd. - 250 V. 
25 Mfd. - 25 V. 

Capacitor - Trimmer - Loop 
Capacitor - Variable - 4 Gang 
Clip - Transformer Mounting 
Clip - Tuning Shaft Retaining 
Coil - AM Antenna 
Coil - AM Oscillator 
Coil - i M Antenna 
Coil - FM Oscillator 
Coil - FM Oscillator - Cathode Choke 
Coil - FM RF - Plate Choke 
Coil Assembly - FM RF Grid 
Control - Dual 

Volume & On-Off 
Tone 

Cord - Line 
Dial - Station - 
Escutcheon 
Grommet 
Knob - Function 
Knob - ON-OFF & Volume 
Knob - Outer 
Lamp - Mazda # 47 
Leaflet - Instruction 
Loop - Antenna - AM 
Nameplate 
Plug - 2 Prong 
Pointer - Dial 
Pulley 
Resistor - 
Resistor 
Resistor - 
Resistor - 
Resistor - 
Resistor - 

Lucite 

- Mica 
- Mica 
- Mica 
- Mica 
- Mica 

- Female 

4.3 Ohm - 1/2 W. 
68 Ohm - 1/2 W. 
100 Ohm - 1/2 W. 
120 Ohm - 1/2 W. 
180 Ohm - 1/2 W. 

2,700 Ohm - 1/2 W. 

Av , 
LOOP AN T LNNA 

Un AM ANT 
F, CONNECTOR 

BUILT IN 5-01,51i---
ANT 

6AU6 
RF AMP- FM / 

Fm 

BOARD  CO ANT.100047 

'BOA 

EK)04 L.I20 

R21 
R3, R20 
R11, R14 
R12, R18, R24 
R5 
R8 
R17 
R22 

/L. 

C4 
.000022 

CR 

613E6 
TRANGL 

R4 
Me - 
000 

CIG 

R5 

MEG 

11 rit!  C2DI 

e iT  

=.7 oceol C°3006 

C13 
000047 

R6 

1 _2mon 

00`eI iggoe  

L 

1  0 7 

6BA6 
10, ,F 
Am- FM 

680 

CO2 

°G39-1" 270Re 

*ii/cc  

t1 
K)TMC 

11 

R1 
Z‘‘c 

It 

6AU6 
2.0 1F - Fm 

6AT6 
AM DET • 

A X C - A F 

C31 
00471 

C32 

81Ó'CI 22M 

6AL5 
FM DISCRIMINATOR 

420 

000 
C30 

0 0047 
C29 

rgEG 

MEG 

2 
C35 1 0033 

TUNING CAPACI TOR 

PICK-oP 

@)'21' 
 c,„„,c 
PRONO 

TURF SOCKETS ARE VIEWED FROM UNDERSIDE OF CHASSIS FM - -PHONO Sw,TC. SECTIONS ARE VIEWED 
FROM FRONT ENO OF SWITCH SHAFT ANO ARE SHoWN IN EXTREME COUNTER CLOCK w1SE ( FMI POSITION 
SeF,TCm ROTATES COuNTER.CLOCKwISE FROM RmONO TO Am TO FM 

VOLTAGE READINGS SHOWN AT SOCKET PRONGS ARE TO CHASSIS. AND ARE TARER BITA NO SIGNAL , BITA 

FM - AM - PHONO SWITCH IN FM POSITION. AND WITH L'HE VOLTAGE AT VOLTS WHERE NO READING 
IS GivEN, THE VOLTAGE IS ZERO OR TOO LOW TO RE AD VOLTAGE RE AONGS ARE TAREN WITH A VOLIME TER 

HAveNG A RESISTANCE OF ONE THOUSAND OHMS PER VOLT 

R35-331531-1 Resistor - 15,000 Ohm 
R35-332231-1 Resistor - 22,000 Ohm 
R35-334731-1 Resistor - 47,000 Ohm 
R35-334741-1 Resistor - 470,000 Ohm 
R35-331051-1 Resistor - 1 Megohm 
R35-332251-1 Resistor - 2.2 Megohm 
R35-331061-1 Resistor - 10 Megohm 
R35-431811-1 Resistor - 180 Ohm 
R71-66225-1 
R81-74553-1 
R81-67091-1 
R73-44897-1 
R73-74598-1 
R72-73227-1 
R72-73227-2 
R72-74694-1 
R72-61013-1 
R72-41542-1 
R12-74757-1 
R73-64567-1 
R12--74762-1 
R73-64567-1 
R77-41699-1 
R77-66164-1 

R86-66173-1 
R96-41471-1 
R71-74763-1 
R33-74578-1 

000007 

4R1'11   

C29 
00471: 

SCHEMATIC DIAGRAM 

- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1 W. 

Retainer - Line Cord 
Shaft - Tuning 
Shield - Tube - Miniature 
Socket - 1 Prong 
Socket - 8 Prong 
Socket - Tube - 7 Prong - Miniature 
Socket - Tube - 7 Prong - Miniature 
Socket - Pilot Lamp 
Socket - Tube - 8 Prong - Lock- in - Molded 
Socket - Tube - 8 Prong - Octal 
Speaker - 10" EM ( 1058,1059) 
Plug - 8 Prong 
Speaker - 12" EM ( 1062,1063) 
Plug - 8 Prong 
Spring - Drive String Tension 
Spring - Tension - Stop Arm Actuating 

(1062,1063) 
Stop - Rubber ( 1062,1063) 
String - Drive (35") 
Stud - Stop Arm Mounting ( 1062,1063) 
Switch - FM, AM, PHO 

RID 
MEG 

f TONE CONTROL 
ON- OFF 
SWITCm 

Sv, TOI 

3CHEMATIC 
LOCATION 

T2 
T4 
Ti 
T3 
T5 
T6 
T7 

PART 
NUMBER 

R57-74580-1 
R57-74582-1 
R5'7-74579-1 
R57-74581-1 
R5'7-74583-1 
R56-74584-1 
R55-74585-1 

C40 
KOMFO 

2121/ 

DESCRIPTION 

Transformer 
Transformer 
Transformer 
Transformer 
Transformer 
T ransformer 
Transformer 

SPEAKER 
SOCKET 

BOT TOM I 
Ew 

00 

SPEAKER 
PLUG 
PRONG 
VIEW 

10 
SPEAJK 
FIELD 

SPEAKER 

- IF # 1 - AM 
- IF #2 - AM 
- IF # 1 - FM 
- IF #2 - FM 
- Discriminator - FM 
- Output 
- Power 
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The models covered in this RL are fundamentally the same, differences being mainly in values of com-

ponent parts rather than in basic circuit arrangement. All employ a 23 tube circuit and provide for 82 channel 

reception by the use of a 12 channel, turret type, VHF tuner, and a continuous tuning UHF converter. See Fig. 1 

for tubes and function. 

Chassis 528.247, 528.247-1, 528.247-2 and 528.256 use a 21AP4 Silvertone metal picture tube; all other 

chassis use a 21ZP4 Silvertone glass picture tube. In addition all chassis except 528.256, 528.263, 528.263-1 and 

528.263-2 are equipped with a tone control, and phono jack and switch for use with any standard phonograph. 

Component parts differences within the four basic chassis groups of 528.247, 528.256, 528.263 and 528.266 

are shown in the parts price lists at the rear of this booklet, and in the schematic diagrams of all the models. 
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Fig. 2 Top View—Chassis 528.247, 247-1, 247-2 and 528.266, 266-1 

(Components shown in broken lines can be reached from bottom of chassis.) 
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(Chassis 528.256, 263, 263-1 and 263-2 do not contuin Phono Jack.) 
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in broken lines can be reached from bottom of chassis) 

TELEVISION SERVICE ADJUSTMENTS 

CAUTION HIGH VOLTAGES are used in the operation of this receiver. The back cover, while in place, pre-
vents accidental contact with this voltage and therefore should not be removed by anyone except a qualified television 

serviceman. 

THE HIGH VOLTAGE LEAD, which supplies 12 to 16 kilovolts to the picture tube, should be momentarily shorted to the 
chassis whenever it is disconnected for service purposes. This discharges the high voltage filter condenser and prevents 
a shock hazard when working on the receiver after it has been turned off. 

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. Scratching, chipping, 
undue pressure, or careless handling such as lifting the tube by its neck is dangerous and should be avoided. If it is 
necessary to handle the picture tube, use safety goggles and heavy gloves. Be sure to discharge the voltage developed 
across the capacitor formed by the inner and outer coating of the picture tube. This can be done by connecting the 

high voltage socket on the tube to the outer coating. 

HORIZONTAL OSCILLATOR ADJUSTMENT 
f the Horizontal Hold control fails to maintain sync, the horizontal oscillator should be reset. To reset this screwdriver.adjustment, 
set the horizontal hold control in the center of its range and sync the picture with the horizontal oscillator adjustment screw. 
Check the control action on various channels and alter the screw ad¡ustment as required to provide sync on all channels with 

these two controls. 

DEFLECTION YOKE, ION TRAP ADJUSTMENT 
Following is the proper procedure for adjusting the Deflection Yoke, Ion Trap and Focus. 
The receiver should be turned on but not connected to an antenna. These steps should then be taken in the following order: 

1. The Deflection Yoke should be moved as far forward as possible on the neck of the picture tube. 

2. The Brightness control should be turned to maximum (clockwise) and the Picture control should be turned to minimum 

(counterclockwise). 
3. The Ion Trap should be rotated and at the some time moved forward and backward to find the position which produces the 

brightest raster on the screen. 

4. The Deflection Yoke should be rotated so that the top and bottom edges of the raster are parallel to the top of the 

chassis. 
5. The Brilliance control should now be reduced (ccw) to a point where the raster is slightly above normal brilliance. 

6. Center the picture within the opening of the mask and eliminate thaded corners by ad¡usting the three positioning wing-
nuts on the focus coil. Corner-cutting or shadows at the corners may be caused by mis-ad¡ustment of either the ion trap 
magnet or the Focus cod, and the two may require simultaneous adjustment to secure the brightest, yet evenly distributed 
light on the screen. Four self-tapping screws on the focus coil U- bracket are provided to permit vertical movement of the 

focus coil when necessary. 

Jot= F. Rider 
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CAUTION: While adjusting the focus coil, make sure there is no strain exerted by the focus coil on the neck of the picture 
tube. The focus coil is supported by a U-shaped bracket held in place by four screws. Loosen these screws and raise or lower the 
bracket until focus coil is centered about neck of tube. 

HORIZONTAL DRIVE, WIDTH AND LINEARITY ADJUSTMENTS 
The horizontal drive control should be adjusted by the following proceck.W 
Turn the Channel Selector off of a station and loosen the Horizontal Drive Control screw until a white vertical line appears 
approximately 1/3 from the left edge of the raster. Then slowl; tighten the Horizontal Drive until the line just disappears. Re-
adjustment of the horizontal drive control may necessitatgo readjustment of the horizontal oscillator. Turn Channel Selector 
knob back to test pattern. Adjust width and horizontal linearity controls for proper width and linearity picture. 
The Width control ( in the H.V. cage) should be adjusted to give a picture that will fill the mask horizontally. 

HEIGHT AND FOCUS ADJUSTMENTS 
To adjust the overall size and linearity of the picture it is almost mandatory that a tèst pattern transmitted from a local station 
be used Linearity adjustments, particularly, cannot be accurately made on moving transmission. It should also be remembered 
that in areas where more than one station is being received, that pictures transmitted from different stations will vary slightly 
in size. The smallest transmitted picture should be made to fill the area delineated by the mask. 
With Brightness and Picture controls at normal positions for a station being received, adjust the Focus control ( rear of chassis) 
for weil-defined scanning lines. 

The Height and Vertical Linearity controls ( both rear of chassis) should then be adjusted for a linear picture that will fill the 
mask vertically. At this point the Focus adjustment previously set, should be retouched for maximum definition of the lines in 
the vertical wedge of the test pattern. Proper adjustment and alignment of the receiver should result in clear and sharp 
definition. 

4.5 MEGACYCLE TRAP ADJUSTMENT 
The adjustment of the 4.5 megacycle trap as given in fhe alignment table is a very critical adjustment; very often, satisfactory 
results may be obtained by adjusting this coil very slightly while looking at the picture on the raster. If this coil is adjusted 
very slowly and carefully the 4.6 megacycle interference can be cleaned up. 
This interference may be described as a moving, shadowy bead-like appearance in the picture which is caused by a break-up at 
extremely close intervals in the horizontal lines. This is most easily discernable in the neutral grey shades in the raster. 

SERVICE SUGGESTIONS 
NO RASTER ON PICTURE TUBE 

If raster cannot be obtained, check following for 
possible causes: 

1. Ion trap magnet adjustment is incorrect. 

2. Check 14 amp. fuse in plate circuit of horizontal 
output tube. 

3. No high voltage-check horizontal output tube 
(6BG6) and high voltage rectifier ( 183) tubes 
and circuits. 

4. Damper tube (6W4) defective. Plate voltage 
supply for (6BG6) horizontal output tube is ob-
tained through damper tube. Check tube and 
heater winding on power transformer. 

5. Defective picture tube. Heater open, cathode 
return circuit open. 

6. No plate voltage. Electrolytic capacitor shorted. 
All 13+ voltages are accessible for measurement 
underneath chassis. 

HORIZONTAL DEFLECTION ONLY 

If only horizontal deflection is obtained as evidenced 
by straight line across the face of the picture tube, it 
can be caused by the following: 

1. Vertical oscillator (6SN7) inoperative. Check 
voltages on grid and plate. 

2. Vertical output transformer open. 

3. Yoke vertical coils open. 

4. Vertical blocking transformer open or shorted. 

5. Vertical output tube (6AH4) defective. 

POOR VERTICAL LINEARITY 

If adjustment of the vertical height and linearity con-
trols will not correct this condition, any of the following 
may be the cause: 

1. Vertical output transformer. 

2. Vertical oscillator (6SN7) defective; check volt-
ages. 

3. Low plate and bias voltages. Check rectifier tube, 
capacitors in B+ supply, and cathode circuit. 

SMALL RASTER 

This condition can be caused by: 
Low B+ or line voltage. 

2. Insufficient output from horizontal output tube 
(6BG6). Replace tube. 

3. Insufficient output from vertical output tube 
(6AH4) or vertical oscillator tube (65N7). Replace 
tube. 

RASTER; NO IMAGE, BUT ACCOMPANYING 
SOUND 

This condition can be caused by: 

1. No signal on picture tube cathode. Check for 
open coupling condenser. 

2. Bad contact to picture tube or lead to socket 
broken. 

PICTURE CANNOT BE SYNCHRONIZED 
HORIZONTALLY AND VERTICALLY 

A condition of this nature can be caused by: 

1. Defective sync limiter ( 12AU7). 

2. If tube is O.K. check voltages and associated 
circuits. 

PICTURE STABLE BUT WITH POOR 

RESOLUTION 

If the picture resolution is not up to standard, it 
may be caused by any of the following: 

1. Defective video detector tube (6AL5) or video 
amplifier tube (6AC7). 

2. Open video peaking coil. Check the following 
coils for continuity: 

a. On chassis 528.247, 247-1, 247-2, and 
chassis 528.266, 266-1, check 19, 110, 111, 
112, and 113. 

b. On chassis 528.256, and 528.263, 263-1, 
263-2, check 110, L11, 112, 113 and 114. 

3. Leakage in grid capacitor of video amplifier 
tube (6AC7), or in capacitor C36 of picture tube 
cathode circuit. 

CHASSIS 528.247, - 1, -2,528.256,528.263, , - , 528.266, -1 

TELEVISION ALIGNMENT PROCEDURE 
PRELIMINARY 

This alignment is an exacting procedure and should be undertaken only when necessary. Before fully deciding 
that alignment is necessary and before removing the chassis from the customer's home: 

2. 

3. 

4. 

Be sure of the antenna installation. 

Check all operating controls and adjustments including the channel selector. 

Check reception on all channels. 

Check tubes by substitution of known good tubes. 

TEST EQUIPMENT REQUIRED 

1. Signal generator (with an output variable and at least 0.1 volt max.) to provide the following frequen-
cies: 

(a) 4.5 Mc Sound IF 
(b) 21.75 Mc Trap (Top T5) 
(c) 24.0 Mc 1st IF (1102) 

2. Vacuum tube voltmeter (VTVM). 

3. Cathode ray oscilloscope, preferably with a wide band vertical amplifier and an input calibrating source. 
4. Sweep generator, providing both IF and RF sweep frequencies.  

POOR HORIZONTAL LINEARITY 

Check the following: 

1. Horizontal output tube (613G6) screen voltage. 

2. Horizontal drive for incorrect adjustment. 

3. Horizontal output tube (68G6). 

4. Damper tube (6W4). 

(d) 26.1 Mc 2nd IF (T3) 
(e) 23.2 Mc 3rd IF (T4) 
(f) 25.2 Mc 4th IF ( Bottom T5) 

Fig. 6. 21 Mc. I.F. Response 

50% 

EXPANDED 

so% 

TRAPEZOIDAL RASTER 

Check for defective yoke. 

PICTURE JITTER 

1. Vertical instability may be due to loose connec 
tions or noise received with the signal. 

2. Horizontal instability may be due to unstable 
transmitted sync or to noise. 

If above components are found to be not defective, 
check the following: 

A. Check all potentials in video circuits. 

B. Check the picture tube socket for poor or dirty 
contacts. 

C. Check adjustment of focus control. It should be 
effective on either side of proper focus. 

D. Check, and re-align if necessary, the picture IF 
and the local oscillator. 

PICTURE SMEAR 

1. Normal smear can be attributed to phase shift 
at the low frequency end of the video charac-
teristic. This can be caused by improper values 
of resistors and capacitors in the video circuits. 

2. This, trouble can also originate at the transmitter. 
Check reception from another station. 
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ALIGNMENT PROCEDURE 
I- F ADJUSTMENTS 

Step No. 

1 

2 

3 

4 

5 

Connect Signal 
Generator to 

Raise tube shield 
on V21 (tuner-
oscillator), so 
that it is not 
grounded, then 
clip the "hot" 
lead of the signal 
generator to the 
tube shield. 

Signal Gen. 
Freq. Mc. 

Miscellaneous 
Connect Connections and 

Voltmeter to Instructions 

25.2 

23.2 

26.1 

24.0 

21.75 

Junction 

R29 and L9 

on Chassis Disconnect the an-
528.247, 247-1 tenna. Set channel 
247-2, 266 and selector to channel 

266-1. 

Junction R29 

and LIO on terference 
Chassis 528.256, harmonics 

263, 263-1 

and 263-2 

Adjust 

T5 (bottom 
maximum 

14 
maximum 

on which there is 13 
no signal and no in- maximum 

such as 
or 1.F.). 1102 

maximum 

1.5 (top) 
minimum 

RATIO DETECTOR AND SOUND I-F ALIGNMENT 

Step No. 
Connect Signal Signal Gen. 

Generator to Freq. Mc. 

Video Grid 4.5 
(pin 4, V-8) .1 volt output 

Video Grid 4.5 
(pin 4, V-8) .1 volt output 

1 

2 

Connect 
Voltmeter to 

Pin 2, 
V2 

See Note 1 

Miscellaneous 
Connections and 

Instructions 

Meter on 
10 Volt scale 

Meter on 
3 volt scale 

Adjust 

Ti (bottom) and 17 
for max. on meter. 

Ti (top) 
for zero (center) on 

meter 

Pin 2, 112 for min. on Chassis 247, 247-1, 

3 247-2, 266, 266-1. 
V-2 113 for min. on Chassis 256, 263, 

263-1, 263-2.  

NOTE I: Connect two 100K ohm resistors in series. Connect one end to pin 2 of V-2 (618) and the other end to ground 
Connect the hot side of VTVM to center of the two 100K resistors, and ground side to following: 

(a) In chassis 528.247, 247-1, 247-2, 266, 266-1, connect to junction of R89 ( 150 ohms) and R88 ( 47 K ohms). 

(b) In chassis 528.256, 263, 263-1, 263-2, connect to ' unction of R88 ( 150 ohms) and RI ( 47 K ohms). 

VHF TUNER ALIGNMENT PROCEDURE 

Before attempting to align the VHF tuner it is necessary that the IF amplifier be correctly aligned. It is de-
sirable that all adjustments .of the trimmers be made at channel No. 12. Where schematic locations are given in 
the instructions below, refer to tuner schematic diagram - Fig. 14. Refer also to Figs. 8 and 9 for adjustment points. 

To align the tuner proceed as follows: 
(1) Connect an RF sweep generator to the antenna terminals, and a 3 volt negative bias battery to 

AGC bus. 
(2) If the generator is not provided with internal crystal controlled or crystal calibrated markers, connect 

a marker generator to the antenna terminals. 

(3) Connect a cathode ray oscilliscope across the picture detector diode load resistor (6.8 K ohms). 

(4) Adjust the RF generator for a 10 Mc. sweep width with a center frequency at approximately 207 Mc. 

(5) Adjust the marker generator for the sound carrier of channel 12 (209.75 Mc.). 

(6) Set the range switch to channel 12 with the fine tuning in the middle of its range. 

(7) Turn the receiver on and allow it 15 minutes to warm up and stabilize. 

(8) Set the PICTURE control for 1 volt, measured from pin "5" of Video Amplifier to chassis. 

(9) Align C101, C102, and C103 for a curve similar to that shown in Fig. 7. 
(10) Change the station selector to the various channels and using the correct setting of the RF sweep 

generator (to center it in the channel) and the correct marker frequency for the sound carrier, ad-
just the core in 1.101 so that the sound marker will be in the proper position on the curve 

(Fig. 7). 

NOTE: Each core is independent of those for other channels. This enables you to adjust any one channel with-

out changing the adjustment on all other channels. 
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INPUT 
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OSC. 
TRIMMER 

11. Top and Bottom Views Showing Location of Parts on T-95-32 UHF Converter 

PART LISTS — UHF CONVERTER T95-32 

(See Fig. 11) 

OS C. 
6AF4 

OR 6T4 

Part No. 

1 Capacitor, variable, .8-6.5 mmfd. 

2 Capacitor, variable, 3-10 mmfd.   

3 Crystal ( mixer) IN72   

4 Bracket, Oscillator tube   

5 Grommet, Osc. tube   

6 Input Transformer   

7 Output Transformer   

8 Capacitor, 1.0 mmfd.   

9 Resistor, 1500 ohm   

10 Capacitor, . 25 mmfd.   

11 Capacitor, 4 mmfd.   

12 Choke   
13 Capacitor, .68 mmfd.   
14 Capacitor, 1000 mmfd.   1600-027-1 27 

OUTPUT 
TRANSFORMER 

R.F. AMP 
6CB6 

Part No. 

1600-220-1 15 

1600-282-3 16 

1600-236-1 17 

1600-465-1 18 

T600-466-1 19 

T630-210-1 20 

1630-209-1 21 

1600-025-6 22 

1600-029-17 23 

1600-025-12 24 

1600-535-1 
25 

T600-407-1 
T600-025-13 26 

Resistor, 150 ohm  1600-111-2 

Choke, 1.222 uh  1600-033-3 

Choke  1600-033-2 

Capacitor, 68 mmfd.  7600-281-1 
1600-240-3 

Capacitor, 1.5 mmfd.  1600-025-2 

Resistor, 12K ohm  1600-116-12 
Capacitor, 15 mmfd.  - 1600-46,3-5 

Capacitor, 2.5 mmfd.  T600-025-17 

Capacitor, .4 mmfd.  1600-389-2 

Oscillator shield lid  1600-298-1 

Tube shield (6AF4)  1600-035-1 

Tube shielcl (6J6) ' 1600-035-3 

Choke, .38 uh 

CHASSIS 528. 247. - , -2. 528. 256, 528. 263, - , - 2. 528. 266. -1 
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from VHF Marker Generator Hickok 680. 

. Replace 6AF4. 

UHF CONVERTER ALIGNMENT PROCEDURE 
(Where schematic locations are given , in the below instructions, refer to schematic diagram, Fig. 13. Refer also to 
Fig. 12, below, for adjustment points.) 

VHF should be aligned properly before setting up UHF. 

Remove UHF Oscillator 'Tube 6AF4 from socket; connect VTVM across video detector laod resistor of receiver. 
(L101, Fig. 12), same as on all VHF channel oscillator slugs. 

Turn chnanel knob to UHF position. 

4. Note that the oscillator slug for converter channel ( 124 Mc) is accessible from the front end of the tuner 
slugs. 

Adjust oscillator slug for converter channel with 124 Mc signal into UHF antenna lead. Use 124 Mc signal 
TRIMMER 

CHASSIS 528. 247 - 1, - 2, 528. 256, 528. 263, - - , 528. 266, -1 
ON AIR ADIUSTMENTS 

Fig. 12. UHF Converter T95-31 — Side View Showing Adjustments 
1. Tune UHF receiver to a UHF station. 

2. Adjust transformer (1201, 1202) on UHF tuner for best sound and picture. 

C202 MIXER 
TRIMMER 

T201 INPUT 
TRANSFORMER 

A UHF signal from a suitable UHF signal generator should be fed into the antenna terminal of the UHF 
converter; attach vacuum tube voltmeter or detector probe to TV set detector. 

Adjust two transformer slugs (T201, 1202) for maximum meter indications. 
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Fig. 13. Schematic Diagram of UHF Converter T95-32 
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Fig. 16. Schematic Diagram for Chassis 528.247, 247-1, 247-2 and 528.266, 266-1 
These chassis are the same except that 528.247, 247-1 and 247-2 contain a metal 

picture tube and 528.266 and 266-1 contain a glass tube. 

For other differences see notes at right. 
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Fig. 17. Schematic Diagram for Chassis 528.256 and 528.263, 263-1, 263-2 
These chassis are the same except that chassis 528.256 contains a metal picture 

tube and chassis 528.263, 263-1 and 263-2 contain a glass tube. 

For other differences see notes at left  
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REPAIR PARTS LIST 
CAPACITORS 

Schematic 
Loctation 

Part 
Number DESCRIPTION 

Sean 
Selling MU 

Price Each Code 

Cl, C76 
C2, C3, C5, C6, C10, 
C12, C13, C20,C21, 
C22, C23, C24, C75, 
C26, C27, C78, C33, 
C53 
C322 
C7 
C8 
C9 
C11, C30, C46 
C14, C18, C60, C74,( 
C75 
C15, C41, C47, C48 
C16 
C17 
C19, C29, C58 ( 
C69, d72, C73 { 
C31 
C32 
C34, C37 
C35 
C36 
C37 •• 
C38 
C39, C51, C62 
C40, d56, C68 
C42 
C43 
C44 
C45, d63 
C49, C50, C52 
C54 
C55 
C57 
C59 
C61 
C64 
C65 
C66 
C67 
C70 
C71 
C77 

RI, R31 

R2,R93 

R3, R72 

R4, R44 

R5 

R6 

R62 

R7, R39, R43, 
R70, R71 

R8 

R9 

RIO, R41 

R11, R29, R48 

R12, R13, R16, R17, 
R20, R23 

R14, R18 

PIS 

R19 

R2I, R32, R55, R66 

R22, R89, R92 

R24, R60 

R25, R35 

R26, R58, R87, R94* 

R27 

R28, R88 

R30 

R33 

R34 

R36 

R37 

R38 

R40, R80 

R42 

R45, R53 

R46 

R47 

R49 

R50, R51, R52 

R5321 

R54 

R56 

R57 

116-177 

Part of coil 4.5 Mc Sound take-off ( L7) 

Capacitor, ceramic; .005 mfd.  $ .25 

T15-211 Capacitor, ceramic; .01 mfd.   .30 
115-242 Capacitor, mica, 270 mmfd.   .25 
115-228 Capacitor, ceramic; .002 mfd.   .25 
T15-211 Capacitor, ceramic; .01 mfd.   .30 
118-292 Capacitor, electrolytic; 4 mfd. 50 v.   1.25 

T16-237 Capacitor, molded; .01 mfd. 600 v.   .30 

115-220 Capacitor, ceramic; .001 mfd.   .30 
116-188 Capacitor, tubular; .2 mfd. 400 v.   .50 
118-308 Capacitor, electrolytic; 40 mfd. 400 v.   2.20 

118-295 Capacitor, electrolytic; 40-40 mfd. 450 v.; 100 mfd. 200 v.   5.10 
116.241 Capacitor, ceramic; 1500 mmfd.   .25 
115.222 Capacitor, ceramic; 5 mmfd. 10%   .20 
116.240 Capacitor, molded tubular; .47 mfd. 200 V.   .70 

Part of coil, 4.5 Mc Trap ( 112) 
116-212 Capacitor, tubular; .2 mfd. 600 v.   .60 
T16-177 Capacitor, ceramic; .005 mfd.   .25 
116.234 Capacitor, molded; .033 mfd. 600 v.   .40 
T16-233 Capacitor, molded; .0047 mfd. 600 v. 10%   .35 
T16-238 Capacitor, molded; . 1 mfd. 600 v.   .65 
118-276 Capacitor, electrolytic; 20 mfd. 450 v.   2.15 
115-239 Capacitor, 500 mmfd., +50% -20%, 20,000 v.   1.50 
115-235 Capacitor, mica; 150 mmfd.   .25 
116-235 Capacitor, molded; .047 mfd. 600 v.   .40 

Parts of vertical integrator network 
116-218 Capacitor, molded; tubular; . 22 mfd. 600 v.   .95 
116-236 Capacitor, molded; .056 mfd. 600 v. 10%   .45 
118-298 Capacitor, electrolytic; 8 mfd. 500 v.   1.65 
T16-187 Capacitor, tubular, . 1 mfd. 400 v.   .30 

Part of coil, Horizontal Oscillator ( 116) 
Capacitor, silver mica; 330 mmfd. 10%   
Capacitor, mica; 390 mmfd.   
Capacitor, trimmer; HORIZONTAL DRIVE   
Capacitor, mica, 120 mmfd., 10%   .25 
Capacitor, molded tubular; . 1 mfd. 1,000 v. 10%   1.00 
Capacitor, molded; .047 mfd. 1,000 v.   .60 
Part of Deflection Yoke ( 114, 118) 

115-226 
115-231 
T20-145 
T15-232 
T16-231 
T16-239 

.45 

.30 

.50 

RESISTORS 

T24-206 Resistor, Dual On/Off VOLUME 500K and CONTRAST IK ohm   $ 2.25 

160-811 Resistor, I2K ohm, 1/2 W. 10% 

T60-779 Resistor, 4.7 megohm 1/2 W.   .20 

160.747 Resistor, 270K ohm, 1/2 W. 10%   .20 

T60-788 Resistor, 180K ohm, 1/2 w. 5%   .20 

T25-23 Resistor, variable, 500K ohm TONE AND PHONO SWITCH   3.2$ 

124-207 Resistor, variable, 500K ohm, TONE AND PHONO SWITCH   2.05 

.20 

T60-801 Resistor, 100K ohm, 1/2 W. 10%   .20 

160-787 Resistor, 330K ohm, 1/2 w. 5%   .20 

160.800 Resistor, 800 ohm, 5 w. 10%   .45 

160-816 Resistor, 3300 ohm, 2 w. 10%   .30 

T60-882 Resistor, 3.3K ohm, 1/2 W. 10% 

T60-703 

T60-806 

T60-777 

T60-807 

T60-783 

T60-767 

T60-898 

T60-748 

T60-672 

160-902 

T60-730 

160-708 

Resistor, 1K ohm, 1/2  W. 10%   

Resistor, 56 ohm, 1/2 w. 10%   

Resistor, 18K ohm, 1/2  w. 10%   

Resistor, 680K ohm, 1/2 W. 10%   

Resistor, 15K ohm, 1/2 W. 10%   

Resistor, 150 ohm, 1/2 W. 10%   

Resistor, 2.2 megohm, W. 10%   

Resistor, 33K ohm, V2 W. 10%   

Resistor, 220K ohm, 1/2 W. 10%   

Resistor, 470K ohm, 1/2 W. 10%   

Resistor, 47K ohm, t/2 w.   

Part of coil, Peaking, 175 uh ) 111) 

Resistor, 680 ohm, 1/2 W. 10%   .20 

Part of coil Peaking, 410 uh ( 1.13) 

T60-724 Resistor, 3.3K ohm, 1 w. 10%   

160-892 Resistor, 2.7K ohm, 1 w. 10%   

T60-893 Resistor, 39K ohm, 1/2 w. 10%   

T25-21 Resistor, variable, 50K ohm; BRIGHTNESS & HORIZONTAL HOLD   

160-877 Resistor, 1 megohm, 1 w.   

T60-782 Resistor, 1.2 megohm, 1/2 w. 10%   

160-744 Resistor, 22K ohm, 1/2  w. 10%   

160.710 Resistor, 3.9 ohm, 1/2 W. 10%   

T60-714 Resistor, 2.2K ohm, t/2 w. 10%   

Part of Vertical Intergrator Network 

T60-909 Resistor, I megohm 1/2 W. 10%   .30 

125-22 Resistor, variable, 1 megohm, VERTICAL HOLD   .95 

T60-880 Resistor, 1.5 megohm, W. 10%   

T25-15 Resistor, variable, 2 megohm, HEIGHT   

20 

20 

20 

20 

2o 
.20 

20 
20 
2o 
20 

.20 

20 

à
 
'à) 

.20 

.90 

Schematic 
Location  

R59, R74, R95*• 

R61 

R62 

R63, R64, R96 

R65 

R67 

R68 

R69 

R73 

R75 

R76 

R77 

R78 

R79 

R81, R83 

R82 

R84 

R85 

R86 

R90 

R91 

R9712 

T1 
12 
13 
14 
15 
TO 
161 
17 
T8 
19 
17 
18 
Let 
L9 
1922 
110 
LlOft 

L11 

111*1 

112 
113 

1.132E 

114,118 
1.15 
116 
117 
119 
120 

T10-580 

110-610 

110-581 
110-578 

T10-608 

183-743 
110-560 
T10-583 
110-551 
T10-582 
133-236 

Part DESCRIPTION 
Number 

Sears 
Selling 

Price Each 

160-778 Resistor, 8.2K ohm, I/2 w. 10%   .20 

T60-899 Resistor, 1.8K ohm, 1 w. 10%   .20 

125-13 Resistor, variable, 2.5K ohm, VERTICAL LINEARITY  .90 

Part of coil, Deflection Yoke ( 114, 118) 

160-814 Resistor, 330 ohm, 2 w. 10%   .30 

160-897 Resistor, 10K ohm, 20 w. 10%   1.40 

T25-14 Resistor, variable, 2250 ohm, 4 w., FOCUS   2.00 

T60-901 Resistor, 15K ohm, 2 w. 10%   .30 

160-731 Resistor, 470K ohm, 1/2 w.   .20 

160-886 Resistor, 220K ohm, 1 w. 10%   .20 

160-802 Resistor , 56K ohm, V2 W. 10%   .20 

160-760 Resistor, 10K ohm, 1/2 W. 10%   .2U 

T60-817 Resistor, 120K ohm, 1/2 w. 10%   .20 
T60-729 Resistor, 1500 ohm, 1/2 W. 10%   .20 

160-752 Resistor, 100 ohm, 1/2 W. 10%   .20 

T60-668 Resistor, 1 megohm, t/2 w.   .20 

160-805 Resistor, 47 ohm, 1 w. 10%   .20 

160-804 Resistor, 15K ohm, 5 w. 10%   1.00 

160-884 Resistor, 3.3 ohm, 1/2 w. 10%   .20 
160-900 Resistor, 10K ohm 2 W. 10%   .30 

T60-878 Resistor, 8.2K ohm, 2 W. 10%   

Part of Peaking Coil, 120 uh ( 110) 

TRANSFORMERS AND COILS 
110.552 180-253 Transformer, Ratio Dectector, 4.5 Mc   

Transformer, Output ( audio)   
110-541 110-542 Transformer, 2nd I.F. (blue)   
110-588 Transformer, 3rd I.F. (white)   

Transformer, 4th I.F. (sound trap) (inc. 21.75 wave trap)   
180-257 Transformer, Vertical Blocking   
180-284 Transformer, Vertical Blocking   
0 T1880-.227787 Transformer, Vertical Output   

Transformer, Horizontal Output   
T80-264 Transformer, Power   
T10-587 Coil, 4.5 Mc sound take-off   
133-226 Choke, 14 uh, 10%   
133-237 Choke, 20 uh, 10%   
110-579 110-609 Coil, Peaking; (white and black) 550 uh   

Coil, Peaking; (black and blue) 220 uh   
110-557 Coil, Peaking; ( orange) 90 uh   
110-607 Coil, Peaking; (black and orange) 120 uh; wound on 10K ohm 

resistor ( includes R97)   
Coil, Peaking; (yellow and black) 175 uh wound on 8.2K ohm, 
1/2 w. resistor ( includes R30)   .45 

wound on 10K ohm Coil, Peaking; (white and brown) 262 uh; 
resistor ( includes R30)   

Coil, 4.5 Mc Trap   
Cod, (yellow and red) Peaking; 410 

1/2 w . resistor ( includes R34)   
Coil, Peaking; (white and blue) 463 uh; wound on 10K ohm 

resistor ( includes R34) 

uh wound on 10K ohm, 

S 3.15 
2.25 
1.05 
1.05 
2.05 
2.15 
2.15 
3.60 
9.60 
19.00 
2.30 
.75 
.45 
45 
.45 
.45 

.45 

.45 
1.20 

.45 

.45 
Deflection Yoke ( includes R63, R64, R96 and C77)   9.10 AO 
Coil, Focus   8.70 AO 
Coil, Horizontal oscillator ( includes 
Coil, Width Control   
Coil, Horizontal Linearity Control 
Choke, Insulated, 1 uh, 10%   

.30 

AO 
AO 

C61)   2.20 
1.05 
1.05 
.30 

MU 
Code 

)0
f1

93
0k

1 
S
a
V
3
S
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CHASSIS 528.247, - , - 2.528 256.528.263, - - 2,528.266. - 1 

REPAIR PARTS LIST 

Schematic 
Location 

Part 
Number DESCRIPTION 

Sears 
Selling 

Price Each 
MU 
Code 

CI, C2 
C3, C4, Co, C7, C10, j 
C11, C13, C20, C21, 
C22, C23, C24, C25, - 
C26, C27, C28, C33, 
C37, C53 

C41> 

C8 

C9 

C12, C30, C46 

C14, C18, COO, C74, 

C75 

C15, C41, C47, C48 

C16 

C17 

C19, C29, C58, C69, 

C72, C73 

C3I 

C32 

C34 

C35 

C36 

C37° 

C38 

C39, C51, C62 

C40, C56, C68 

C42 

C43 

C44 

C45, C63 

C49, C50, C52 

C54 

C55 

C57 

C59 

C61 

C64 

C65 

C66 

C67 

C70 

C71 

C76 

RI, R28 

R2, R31 

R3, R92 

Rd, R72 

R5, R44 

R6 

R7, R39, R43, R70, 
R71 

R8 

R9 

R10, R41 

RII, R29, R48 

R12, R13, R16, R17, 

R20, R23 

RI4, R18 

R15 

R19 

R21, R32, R55, R66 

R22, R88, R91 

R24, R60 

R25, R35 

R26, R58, R87, R93 

R27 

CAPACITORS 
Part of coil 4.5 Mc sound takeoff ( 17) 

116-177 Capacitor, ceramic; .005 mfd.   .25 

T15-211 Capacitor, ceramic; .01 mfd. 600 v.   .30 

115-242 Capacitor, mica; 270 mmfd.   .25 

T15-228 Capacitor, ceramic; .002 mfd.   .25 

118-292 Capacitor, electrolytic; 4 mfd. 50 v.   1.25 

116.237 Capacitor, molded; .01 mfd. 600 v.   .30 

115-220 Capacitor, ceramic; .001 mfd.   .30 

116-188 Capacitor, tubular; .2 mfd. 400 v.   .50 

118-308 Capacitor, electrolytic; 40 mfd. 400 v.   2.20 

118-295 Capacitor, electrolytic; 40-40 mfd. 450 v.; 100 mfd. 200 v.   5.10 

116-241 Capacitor, ceramic; 1500 mmfd.   .25 

115-222 Capacitor, ceramic; 5 mmfd. 10%   .20 

116.240 Capacitor, molded tubular; . 47 mfd. 200 v.   .70 

Part of coil, 4.5 Mc Trap ( 113) 

T16-212 Capacitor, tubular; .2 mfd. 600 v. 

116-240 Capacitor, molded tubular; . 47 mfd. 200 v.   .70 

116.234 Capacitor, molded; .033 mfd. 600 v. 

116.233 Capacitor, molded; .0047 mfd. 600 v. 10%   .35 

116-238 Capacitor, molded; . 1 mfd. 600 v.   .65 

118-276 Capacitor, electrolytic; 20 mfd. 450 v.   2.15 

115-239 Capacitor, 500 mmfd., + 50% -20%, 20,000 v.   1.50 

115-235 Capacitor, mica; 150 mmfd.   .25 

116-235 Capacitor, molded; .047 mfd. 600 v.   .40 

Parts of Vertical Integrator Network 

T16-218 Capacitor, molded; tubular; . 22 mfd. 6C0 v.   .95 

116-236 Capacitor, molded; .056 mfd. 600 v. 10%   .45 

118.298 Capacitor, electrolytic; 8 mfd. 500 v.   1.65 

T16-187 Capacitor, tubular, 1 mfd. 400 v.   .30 

Part of coil, Horizontal Oscillator ( 117) 

115-226 Capacitor, silver mica; 330 mmfd. 10%   .45 

115•231 Capacitor, mica; 390 mmfd.   .30 

T20-145 Capacitor, trimmer; HORIZONTAL DRIVE   .50 

115-232 Capacitor, mica, 120 mmfd., 10%   .25 

116-231 Capacitor, molded tubular; . 1 mfd. 1,000 v. 10%   1.00 

116-239 Capacitor, molded; .047 mfd. 1,000 v. 

Part of Deflection Yoke ( 115, 119) 

RESISTORS 

.60 

.ao 

.6o 

160-730 Resistor, 47K ohm, 1/2 w.   .20 

124-206 Resistor, Dual ON/OFF Volume 500K and Contrast IK ohm   2.25 

160-811 Resistor, 12K ohm, 1/2 w. 10% 

160-779 Resistor, 4.7 megohm, 1/2 w.   

160-747 Resistor, 270K ohm, 1/2 W. 10% 

160-788 Resistor, 180K ohm, V2 W. 5% 

.20 

.20 

.20 

.20 

160-801 Resistor, 100K ohm, 1/2 w. 10%   .20 

160-787 Resistor, 330K ohm, 1/2 w. 5%   .20 

T60-800 Resistor, 800 ohm, 5 w. 10%   .45 

T60-816 Resistor, 3300 ohm, 2 w. 10% 

160-882 Resistor, 3.3K ohm, 1/2 w. 10% 

160-703 Resistor, 1K ohm, V2 W. 10%   

160-806 Resistor, 56 ohm, 1/2 w. 10%   

160-777 Resistor, 18K ohm, 1/2 w. 10%   

160-807 Resistor, 680K ohm, 1/2  w. 10%   

160-783 Resistor, 15K ohm, 1/2w. 10%   

160-767 Resistor, 150 ohm, 1/2 W. 10%   

T60-898 Resistor, 2.2 megohm, 1/2 W. 10%   

T60-748 Resistor, 33K ohm, 1/2 W. 10%   

160-672 Resistor, 220K ohm, V2 W. 10%   
160-902 Resistor, 470K ohm, 1/2 w. 10%   

John 7. Rider 

.30 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

.2o 

.20 

Schematic Part 
Location Number DESCRIPTION 

Sears 
Selling MU 

Price Each Code 

R30 

R33 160-708 
R34 

R36 160.724 

R37 160.892 

R38 T60-893 

R40, R80 125-21 

R42 160-877 

R45, R53 160-782 

R46 160-744 

R47 160.710 

R49 160-714 
R50, R51, R52 

R53t 160-909 

R54 T25-22 

R56 160-880 

R57 T25-15 Resistor, variable, 2 megohm, HEIGHT 

R59, R74, R94* T60-778 Resistor, 8.2K ohm, 1/2 w. 10%   

R6I 160.899 Resistor, 1.8K ohm, 1 w. 10%   

R62 T25-13 Resistor, variable, 2.5K ohm, VERTICAL LINEARITY   

R63, R64, R95 Part of coil, Deflection Yoke ( 115, L19) 
R65 160.814 Resistor, 330 ohm, 2 w. 10%   

R67 T60-897 Resistor, 10K ohm, 20 w. 10%   

R68 T25-14 Resistor, variable, 2250 ohm, 4 w., FOCUS   

R69 T60-901 Resistor, 15K ohm, 2 w. 10%   

R73 T60-731 Resistor, 470K ohm, 1/2 W.   

R75 160-886 Resistor, 220K ohm, 1 w. 10%   
R76 T60-802 Resistor, 56K ohm, 1/2 w. 10%   

R77 160-760 Resistor, 10K ohm, 1/2 e.i. 10%   

R78 160.817 Resistor, 120K ohm, 1/2 w. 10%   

R79 160-729 Resistor, 1500 ohm, 1/2 w. 10%   

R81, R83 T60-752 Resistor, 100 ohm, 1/2 w. 10%   

R82 160-668 Resistor, 1 megohm, 1/2  w   

R84 160-805 Resistor, 47 ohm, 1 w. 10%   

R85 160-804 Resistor, I5K ohm,. 5 w. 10%   

R86 160-884 Resistor, 3.3 ohm, 1/2 w. 10%   

R89 160-900 Resistor, 10K ohm, 2 w. 10%   

R90 160-878 Resistor, 8.2K ohm, 2 w. 10%   

R96e Part of Coil, Peaking ( 1.11) 

RESISTORS 
Part of coil, Peaking, 175 uh ( 112) 

Resistor, 680 ohm, 1/2 w. 10%   

Part of coil, Peaking 410 uh ( 114) 

2esistor, 3.3K ohm, 1 w. 10%   

Resistor, 2.7K ohm, 1 w. 10%   

Resistor, 39K ohm, 1/2 w. 10%   

Resistor, variable, 50K ohm, BRIGHTNESS 8. HORIZONTAL HOLD   
Resistor, 1 rnegohm, 1 w.   

Resistor, 1.2 megohm, V2 w. 10% 

Resistor, 22K ohm, V2 w. 10%   

Resistor, 3.9 ohm, 1/2 w. 10% 

Resistor, 2.2K ohm, 1/2 w. 10%   

Part of Vertical Integrator Network 

Resistor, 1 megohm, V2 w. 10%   .20 

.95 

.20 

90 

.20 

.20 

.90 

Resistor, variable, 1 megohm, VERTICAL 

Resistor, 1.5 megohm, 1/2  w. 10c;'n   

TI T10-552 

12 180-253 
13 110-541 

14 110-542 

1.5 110-588 

16 180-284 

17 180.277 

18 180-278 

19 180-264 

17 110-587 

18 133-236 

19 133-226 

191 T33-237 

110 110-579 

LIOf 110-609 

Ill 110-557 

1.11t 110-607 

3.15 

2.25 
Transformer, 2nd I.F. ( blue)   1.05 

Transformer, 3rd I.F. ( white)   1.05 

21.75 wave trap)   2.05 

2.15 

3.60 

9.60 

19.00 

2.30 

.30 

.75 

.45 
Coil, Peaking; (white and black) 550 uh   45 

Coil, Peaking; ( black and blue) 220 uh   45 

Coil, Peaking; (orange) 90 uh   .45 

Coil, Peaking; (black and orange), 120 uh, wound on 10K ohm 
1/2 w. resistor ( includes R96)   

112 110-580 Coil, Peaking; (yellow and black) 175 uh, wound on 8.2K ohm, 
1/2 w. resistor ( includes R301   45 

Coil, Peaking; (white and brown) 262 uh, wound on 10K ohm, 
1/2  w. resistor ( includes R30;   .45 

L13 110-581 Coil, 4.5 Mc Trap   1.20 

114 T10-578 Coil, ( yellow and red) Peaking; 410 uh, wound on 10K ohm, 
1/2 va. resistor ( includes R34).   .45 

1.14t T10-608 Coil, Peaking; (white and blue), 463 uh, wound on 10K ohm, 
1/2 w. resistor ( includes R34)   .45 

115, 119 T83-743 Oeflection Yoke ( includes R63, R64)   9.10 

116 110-560 Coil, Focus   8.70 

117 110-583 Coil, Horizontal Oscillator ( includes C61)   2.70 

118 110-551 Coil, Width Control   1.05 

120 110-582 Coil, Horizontal Linearity Control   1.05 

112t 110-610 

HOLD   

TRANSFORMERS AND COILS 
Transformer, Ratio Detector, 4.5 Mc   

Transformer, Output ( audio)   

30 

1.40 

2.00 

.30 

.20 

20 

.20 

.20 

.20 

.20 

.20 

.20 

.20 

1.00 

.2Q 

.30 

.30 

S . 20 

.20 

.20 

.20 

90 

2o 
.20 

.20 

.20 

.20 

Part 
Number 

Transformer, 4th I.F. ( sound trap, ( inc 

Transformer, Vertical Blocking   

Transformer, Vertical Output   

Transformer, Horizontal Output   

Transformer, Power   

Coil, 4.5 Mc sound take-off   

Choke, Insulated; 1 uh, 10%   

Choke, 14 uh, 10%   

Choke, 20 uh, 10%   

CABINET REPAIR PARTS LIST 

DESCRIPTION 

Sears 
Selling MU 

Price Each Code 

T79-398 Speaker, 6" P   4.80 
T79-397 Speaker, 5" P.M  4.00 

•ummeurnorwrinanmumo   

.45 

AO 

AO 

AO 

AO 
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PRODUCTION CHANGES 

(See schematic diagram - Fig. 17.) 

The following changes were made on the above chassis as production progressed. These changes, while representing certain 
improvements, are not retroactive. If you have a production model which does not incorporate the changes below, do not make the 
change except to correct an actual complaint. 

*To prevent overloading of the video amplifier tube, resistor R94 has been added to chassis 528.263-1 and 263-2. Chassis 
528.256 and 263 do not contain this resistor. With this change, capacitor C37 changed value. On chassis 528.263-1 and 263-2 the 
capacitor (C37) marked "•" has replaced the other listed. 

tOn chassis 528.263-2 these parts replace the others listed. 

PRODUCTION CHANGES 

PRODUCTION CHANGES 

(For part numbers of these components see parts list. See also, notes, page 23.) 

This diagram has incorporated the following changes, which were made c 
these chassis as production progressed, in order to make certain improvements. The 
changes are not retroactive. If you have an earlier production chassis which does n 
include them, do not make the change except to correct an actual complaint. 

Schematic 
Location 

*R94 

*C37 

tC4 

tR53 

The 

t19 

t1.10 

till 

tL12 

tL14 

Change: 
Connected: 

In series with screen grid of Added to chassis 528.263-1 and 263-
V8. (To prevent overloading of V8.) 

Pin 6 of V8 to B minus. 

Junction of 17 and C3, to 
B minus 

16 to Vertical Hold (R54). 

Changed value - .005 mfd. in chass 
528.256 and 263; now .47 mfd., in chass 
528.263-1 and 263-2, as shown. (Th 
change accompanied change in R94 
above.) 

Changed value - .005 mfd. in chass 
528.256, 263, and 263-1; now .01 mfd 
as shown. (To eliminate regeneration i 
sound IF.) 

Changed value - 1.2 megohm in chassi 
528.256, 263 and 263-1 ; now 1 megohn 
as shown. (To provide better centerine 
of Vertical Hold.) 

changes in the coils- listed below were made simultaneously in order to 
improve video response. 

Changed value- 14 uh in chassis 528.256 
263 and 263-1; now 20 uh as shown. 

Pin 7 of V7 to ill. 

111 to R29. 

19 to 110. 

Pin 8 of V8 to 113. 

113 to R36. 

Changed value - 550 uh in chassis 
528.256, 263, and 263-1 ; now 220 
uh as shown. 

Changed value-90 uh in chassis 528.256 
263 and 263-1; now 120 uh, wound or 
10K ohm resistor ( R96), as shown. 

Changed value - 175 uh, wound on 
8.2K ohm resistor in chassis 528.256, 
263 and 263-1 ; now 262 uh, wound on 
10K ohm resistor ( R30) as shown. 

Changed value - 410 uh in chassis 
528.256, 263 and 263-1; now 463 uh 
as shown. 

PRODUCTION CHANGES 
(See schematic diagram - Fig. 16.) 

The following changes were made on the above chassis as production progressed. These changes, while 
representing certain improvements, are not retroactive. If you have a production model which does not incor-
porate the changes below, do not make the change except to correct an actual complaint. 

*TO supply reduced 13+ voltage to the UHF converter, the resistor R94 has been added to all chassis 
except early models of chassis 528.247. These early models do not contain this resistor. 

**TO prevent overloading of the video amplifier tube, resistor R95 has been added to all chassis except 

528.247. Chassis 528.247 does not contain this resistor. With this change capacitor C37 changed value. On chassis 
528.247, the capacitor (C37) marked "•*" is used in place of the other listed. 

•On chassis 528.247-2 this part has replaced the other listed. 
"On chassis 528.266, this part has replaced the other part listed. 
tOn chassis 528.247-2, 266 and 266-1, these parts have replaced the other parts listed. 
On chassIs 528.247-2 and 266-1, these parts have replaced the other parts listed. 

This diagram has incorporated the following changes, which were made on 
these chassis as production progressed, in order to make certain improvements. These 
changes are not retroactive. If you have an earlier production chassis which does not 
include them, do not make the change except to correct an actual complaint. 

Schematic 
Location 

*R94 

*C37 

tC4 

Change: 
Connected: 

In series with screen grid of Added to chassis 528.263-1 and 263-2 
V8. (To prevent overloading of V8.) 

Pin 6 of V8 to B minus. 

Junction of 17 and C3, to 
B minus 

tR53 16 to Vertical Hold (R54). 

The 

t19 

tL10 

ill 1 

1112 

tl.14 

Changed value - .005 mfd. in chassis 
528.256 and 263; now .47 mfd., in chassis 
528.263-1 and 263-2, as shown. (This 
change accompanied change in R94 
above.) 

Changed value - .005 mfd. in chassis 
528.256, 263, and 263-1; now .01 mfd., 
as shown. (To eliminate regeneration in 
sound IF.) 

Changed value - 1.2 megohm in chassis 
528.256, 263 and 263-1; now 1 megohm 
as shown. (To provide better centering 
of Vertical Hold.) 

changes in the coils- listed below were made simultaneously in order to 
improve video response. 

Changed value- 14 uh in chassis 528.256, 
263 and 263-1; now 20 uh as shown. 

Pin 7 of V7 to 111. 

111 to R29. 

19 to 110. 

Pin 8 of V8 to 113. 

1.13 to R36. 

Changed value - 550 uh in chassis 
528.256, 263, and 263-1; now 220 
uh as shown. 

Changed value-90 uh in chassis 528.256, 
263 and 263-1 ; now 120 uh, wound on 
10K ohm resistor ( R96), as shown. 

Changed value - 175 uh, wound on 
8.2K ohm resistor in chassis 528.256, 
263 and 263-1; now 262 uh, wound on 
10K ohm resistor ( R30) as shown. 

Changed value - 410 uh in chassis 
528.256, 263 and 263-1; now 463 uh 
as shown. 

CJohn F. Rider CHASSIS 528. 247, -1,-2, 528. 256, 528. 263, - 1. -2. 528. 266, -1 



CHASSIS 528.242, - 1, -2,528.248, - 1, -2,528.631 

TELEVISION ALIGNMENT PROCEDURE 
PRELIMINARY 

This alignment is an exacting procedure and should be undertaken only when necessary. Before fully deciding 
that alignment is necessary and before removing the chassis from the customer's home: 

1. Be sure of the antenna installation. 

2. Check all operating controls and adjustments including the channel selector. 

3. Check reception on all channels. 

4. Check tubes by substitution of known good tubes. 

TEST EQUIPMENT REQUIRED 

I. Signal generator ( with an output variable and at least 0.1 volt max.) to provide the following freqtsen 
cies: 

(a) 4.5 mc 

(b) 21.75 mc 

(c) 24.0 mc 

Sound IF 

Trap ( L8) 

1st IF (L6) 

(d) 25.5 

(e) 23.8 

(f) 26.1 

mc 

Inc 

mc 

2nd IF (T5) 

3rd IF (T4) 

4th IF (T3) 

2. R.F. Sweep Generator with a frequency range from 40 to 220 megacycles with a sweep width of 10 
inegacycles and an adjustable output of at least 0.1 volts. 

3. Crystal controlled or crystal calibrated markers for the sound carrier of each channel. Picture carnet 
markers are desirable but not necessary. 

4. Cathode ray oscilloscope, preferably with a wide band vertical amplifier and an input calibrating source. 

5. Vacuum tube voltmeter (VTVM). 

ALIGNMENT PROCEDURE 
I-F ADJUSTMENTS 

Step Ne. 
Connect Signal 
Generator to 

Signal Gen. 
freq. Mc. 

Connect 
Voltmeter to 

Miceli  
Connections and 

instructions Adjust 

3 

Raise tube shield 
on V18 (tuner- 
oscillator), so 
that it is not 
grounded, then 
clip the "hot" 
lead of the signal 
generator to the 

tube shield. 

26.1 

junction 
it 13 and 7.2 

Disconnect the an-
tenna. Set channel 
selector to channel 
on which there is no 
signal and no inter-
ference ( such as han- 
monics ot I.F.). 

T3 ( top) 
maximum 

4 23.8 T2 ( top) 
maximum 

5 25.5 Ti (top) 
maximum 

6 
24.0 Li 

maximum 

7 21.75 L14 
minimum 

ALIGNMENT TABLE 
DISCRIMINATOR AND SOUND I-F ALIGNMENT 

Step 
No. 

Connect Signal 
Generator to 

Signal Gen. 
Freq. Mc. 

Connect 
Voltmeter to 

Miscellaneous 
Connections and 

instructions Adjust 

1 Video Grid 
(pin 1, V-8) 

4.5 
.1 volt output 

Pin 2 
V-2 

Meter on 
10 Volt scale 

Ti (bottom) and L7 
for max. on meter. 
L12 for min. 

2 Video Grid 
(pin 1, V-8) 

4.5 
.1 volt output 

See Note 1 Meter on 
3 volt scale 

Ti (top) 
for zero on 

meter 

NOTE 1: Connect two 100K resistors in series. Connect one end to pin of V-2 (6T8) and the other end 
tion of R4 ( 150 ohms) and R5 (47K ohms). 

HORIZONTAL OSCILLATOR ADJUSTMENT 
If the Horizontal Hold control fails to maintain s)nc, the horizontal oscillator should be reset. To reset this screwdriver adjustment, set the 
horizontal hold control in the center of its range and sync the picture with the horizontal oscillator adjustment screw. Check the control 
action on various channels and alter the screw adjustment as required to provide sync on all channels with these two controls. 

DEFLECTION YOKE, ION TRAP ADJUSTMENT 

Following is the proper procedure for adjusting the Deflection Yoke, Ion Trap and Focus. 
The receiver should be turned on but not connected to an antenna. These steps should then be taken in the following order: 

1. The Deflection Yoke should be moved as far forward as possible on the neck of the CRT. 

2. The Brightness control should be turned to maximum (clockwise) and the Picture control should be turned to minimum (counterclock• 

3. wise).The Ion Trap should be rotated and at the same time moved forward and backward to find the position which produces the brightest 
raster on the screen. 

4. The Deflection Yoke should be rotated so that the top and bottom edges of the raster are parallel to the top of the chassis. 
5. The Brilliance control should now be reduced (ccw) to a point where the raster is slightly above normal brilliance. 
6. Center the picture within the bpening of the mask and eliminate shaded corners by adjusting the three positioning wing-nuts on the focus 

coil. Corner-cutting or shadows at the corners may be caused by mis-adjustment of either the ion trap magnet or the Focus coil, and the 
two may require simultaneous adjustment to secure the brightest, yet evenly distributed light on the screen. Four self- tapping screws on 
the focus coil U-bracket are provided to permit vertical movement of the focus coil when necessary. 

HORIZONTAL DRIVE, WIDTH AND LINEARITY ADJUSTMENTS 

The horizontal drive control should be adjusted by the following procedure: 
Turn the Channel Selector off of a station and loosen the Horizontal Drive Control screw until a white vertical line appears approximately 
1/3 from the left edge of the raster. Then slowly tighten the Horizontal Drive until the line just disappears. Readjustment of the horizontal 
drive control may necessitate readjustment of the horizontal oscillator. Turn Channel Selector knob back to test pattern. Adjust width, 
horizontal and linearity control for proper width and linearity picture. 
On this receiver ( 20") there are two points on the adjustment of the the horizontal linearity control where good linearity is obtained. 
The proper linearity adjustment is with the core screwed down into its coil to the second position. The first or upper position (which is 
improper) is with the adjustment screw protruding from the chassis to a greater extent. (Do not leave it in this position or other troubles 
may develop.) Recheck horizontal drive control setting and adjustment of focus control. 
The Width control ( in the H.V. cage) should be adjusted to give a picture that will fill the mask horizontally. 

HEIGHT AND FOCUS ADJUSTMENTS 
To adjust the overall size and linearity of the picture it is almost mandatory that a test pattern transmitted from a local station be used. 
Linearity adjustments, particularly, cannot be accurately made on moving transmissions. It should also be remembered that in areas where 
more than one station is being received, that pictures transmitted from different stations will vary slightly in size. The smallest transmitted 
picture should be made to fill the area delineated by the mask. 
With Brightness and Picture controls at normal positions for a station being received, adjust the Focus control (rear of chassis) for well-
defined scanning lines. 
The Height and Vertical Linearity controls (both rear of chassis) should then be adjusted for a linear picture that will fill the mask verti-
cally. At this point the Focus adjustment previously set, should be retouched for maximum definition of the lines in the vertical wedge of 
the test pattern. Proper adjustment and alignment of the receiver should result in clear and sharp definition. 

4.5 MEGACYCLE TRAP ADJUSTMENT 

The adjustment of the 4.5 megacycle trap ( L12) as given in the alignment table is a very critical adjustment; very often, satisfactory results 
may be obtained by adjusting this coil very slightly while looking at the picture on the raster. If this coil is adjusted very slowly and care-
fully the 4.5 megacycle interference can be cleaned up. 
This interference may be described as a moving, shadowy bead-like appearance in the picture which is caused by a break-up at extremely 
close intervals in the horizontal lines. This is most easily discernable in the neutral grey shades in the raster. 
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CHASSIS 528. 242 
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CHASSIS REPAIR PARTS LIST 

Schematic 
Location 

C7, C8, C9 
C10, Cl2, C15, 
CI6, C24, C26, 
C27, C28, C30, 
C31, C32, C34, 
C37, C38, C41 
cl' 
C13 
C14 
C17 
C18, C49 
C19, C22, C65 
C20, C39, C44 
C21 
C23, C33, C60, 
C62, C63, C64 
C25 
C29 
C35 
C36 
C40 
C42 
C43 
C45 
C46 
C47 
C48, C68 
C50, C5I, C6I 
C52, C53, C55 

*C54, C67 
C56 
C57, C73 
C58 
C59 
C66 
C69 
C70 
C71 
C72 
C74 
C75 
C76 
C77 

RI 
R2 
R3 
R4 
R5, R28 
R6 
R7 
R8, 1172 
R9, R43, R76 
R 10 
R11, R38, R42, 
R70, R71, R79 
R12 
R13 
R14, R20, R60 
R15, R32 
1116, R19 
R17, R55 
R18, R23, R83 
R21 
1122 
R24 
R25, R34 
R26 
R27, R73 
R29 
R30 
R31 
R33 
R35 
R36 
R37 
R39, R80 

R40 
R41 

CAPACITORS 
Part 

Number DESCRIPTION  

Part of Coil, 4.5 MC, Sound take off (110-556) 

T16-177 Capacitor, ceramic, .005 mfd. 

TI5-238 Capacitor, ceramic, 3.3 mint. 
T15-230 Capacitor, mica, 220 mmf. 
T15-228 Capacitor, ceramic, .002 mfd. 
T15-200 Capacitor, mica, 470 nunf. 
T18-292 Capacitor, electrolytic, 4 mfd., 50 v. 
T16-237 Capacitor, .01 mfd., 600 v. (molded, oil filled) 
T16-188 Capacitor, tubular, .2 mfd., 400 v. 
T18-308 Capacitor, 40 mfd., 400 v., electrolytic 

Capacitor, electrolytic, 40-40 mfd., 
T18-295 450 v., 100 mfd., 200 v. 

Part of Coil, 21.75 wave trap (T10-574) 
T18-302 Capacitor, electrolytic, 60 mfd., 200 v. 
T16-240 Capacitor, molded tubular, .47 mfd., 200 v. 
T15-222 Capacitor, ceramic, 5 mmf. 

Part of Coil, 4.5 MC trap (T10-581) 
T16-212 Capacitor, tubular, .2 mfd., 600 v. 
TI6-234 Capacitor, tubular, .033 mfd., 600 v., oil filled 
TIR-276 Capacitor, electrolytic, .20 mfd., 450 v. 
T15-239 Capacitor, ceramic, 500 mmf., 20,000 v. 
T15-235 Capacitor, mica, 150 mmf. 
T16-235 Capacitor, .047 mfd, 600 v. 
T15-220 Capacitor, ceramic, .001 mfd., 1,000 v. 

Part of Vertical Integrator Network (T17-106) 
T16-233 Capacitor, .0047 mfd., 600 v., 10% 
T16-236 Capacitor, .056 mfd., 600 v., 10% 
TI6-238 Capacitor, .1 mfd., 600 v. 
TIR-298 Capacitor, electrolytic, 8 mfd., 500 v. 
T16-218 Capacitor, tubular molded, .22 mfd., 600 v. 

Part of Coil, Horizontal Oscillator (T10-555) 
T15-226 Capacitor, silver mica, 330 mmf., 10% 
T15-231 Capacitor, mica, 390 mmf. 
T20-145 Capacitor, trimmer, horizontal drive 
TI5-232 Capacitor, mica, 120 ramf, 10% 
TI6-222 Capacitor, tubular, .025 mfd, 1,000 v., 10% 

Part of Coil, deflection yoke (T83-694) 
TI6-226 Capacitor, tubular, .25 cad., 400 y. 
T16-239 Capacitor, .047 mfd., 1,000 v. 

RESISTORS 
T60-727 Resistor, 100K ohm, 1/2 w. 
T60-878 Resistor, 8.2K ohm, 2 w., 10% 
T60-810 Resistor, 22K ohm, 2 w., 10% 
T60-767 Resistor, 150 ohm, 1/2 w., 10% 
T60-730 Resistor, 47K ohm, Y2 w. 
T24-197 Resistor, control, dual, ON-OFF VOLUME, 500K 
T60-811 Resistor, 12K ohm, 1/2 w., 10% 
T60-779 Resistor, 4.7 megohm, 1/2  *4 
T60-747 Resistor, 270K ohm, Y2 w.f. 10% 
T60-788 Resistor, 180K ohm, Y2 W., 5% 

T60-801 
T60-787 
T60-800 
T60-759 
T60-708 
T60-806 
T60-783 
T60-752 
T60-807 
T60-776 
T60-761 
T60-748 
T60-672 
T60-731 
T60-786 

T60-724 
T60-892 
T60-893 
T25-21 

T60-816 
T60-877 
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Resistor, 100K ohm, V2 w., 10% 
Resistor, 330K ohm, 1/2 SV., 
Resistor, wirewound, 800 ohm, 5 w. 
Resistor, 4.7K ohm, 1/2  w., 10% 
Resistor, 680 ohm, 1/2 w., 10% 
Resistor, 56 ohm, 1/2 w., 10% 
Resistor, 15K ohm, Y2 W. . 
Resistor, 100 ohm, 1/2 w., 10% 
Resistor, 680K ohm, 1/2  w., 10% 
Resistor, 82 ohm, 1/2 w., 10% 
Resistor, 3.3 meg., 1/2 w. 
Resistor, 33K ohm, 1/2 w., 10% 
Resistor, 220K ohm, 1/2  w., 10% 
Resistor, 470K ohm, 1/2  w. 
Resistor, 6.8K ohm, 1/2 w., 10% 
Part of Coil, peaking 175 uh wound (T10-580) 
Control, CONTRAST, 1K (Part of T24-197) 
Part of Coil, peaking 410 uh wound (T10-578) 
Resistor, 3.3K ohm, 1 w., 10% 
Resistor, 2.7K ohm, 1 w. 
Resistor, 39K ohm, Y2 w., 10% 
Resistor, Control, BRIGHTNESS & 
HORIZ. HOLD, 50K 

Resistor, 3300 ohm, 2 w., 10% 
Resistor, 1 megohm, 1 w. 

Schematic 
Location 

Part 
Number DESCRIPTION 

R44 
R45 
R46 
R47 
R48 
R49, 1150, R51 
*R52 
R53 
R54 
R56 
R57 
R58, R77 
R59 
R6I 
R62 
R63 
R64, R65 
R66 
R67 
R68 
R69 
R74 
R75 
R78 
R81 
8.82 
R84 
R85 

T60-782 
T60-744 
T60-710 
T60-882 
T60-714 

T60-880 
T25-22 
T60-760 
T60-872 
T25-15 
T60-802 
T60-756 
T60-726 
T60-665 
T25-13 

T60-814 
T25-14 
T60-667 
T60-887 

T60-729 
T60-675 
T60-668 
T60-853 
T60-881 
T60-804 

Resistor, 1.2 meg., 1/2 w., 10% 
Resistor, 22K ohm, 1/22 
Resistor, 3.9K ohm, 1/2 w., 10% 
Resistor, 3.3K ohm, 1/2 w., 10% 
Resistor, 2.2K ohm, 1/ 
Part of the Vertical Integrator Network (T17-106) 
Resistor, 1.5 megohm, 1/2 w., 10% 
Resistor, control, VERTICAL HOLD, 1 meg. 
Resistor, 10K ohm, 1/2  w., 10% 
Resistor, 2.7 megohm, 1/2  w. 
Resistor, Control, 2 meg., HEIGHT 
Resistor, 56K ohm, 1/2  w., 10% 
Resistor, I.2K ohm, 1/2  w., 10% 
Resistor, 2.2 megohm, 1/2 w. 
Resistor, 390 ohm, 1/2 w., 10% 
Resistor, Control, VERTICAL LINEARITY 2.5 K 
Part of Coil, deflection yoke (T83-694) 
Resistor, 330 ohm, 2 w., 10% 
Resistor, Control, 4 w., 2,250 ohm, FOCUS 
Resistor, 220K ohm, 1/2 w . 
Resistor, 15K ohm, 1 w., 10% 
Part of Coil, Horizontal Oscillator (T10-555) 
Resistor, 1,500 ohm, 1/2  w., 10% 

Resistor, 1 hm, y w 1,00meOgoohm, 1/22 w.. 
R  

Resistor, 25K ohm, 10 w. 
Resistor, 2.2 ohm, 1/2  w. 
Resistor, 15K ohm, 5 w., 10% 

TRANSFORMERS AND COILS 
T I TIO-552 Transformer, Ratio Detector, 4.5 MC 
T2 T80-253 Transformer, output, (audio) 
T3 T10-541 Transformer, 2nd I.F. (blue) 
T4 T10-542 Transformer, 3rd I.F. (white) 
T5 T10-577 Coil, 4th I.F. (shielded) 
T6 T80-257 Transformer, vertical blocking 
T7 T80-261 Transformer, vertical output 
T8 T80-279 Transformer, horizontal output 
T9 T80-264 Transformer, power 
L7 T10-556 Coil, 4.5 MC Sound take off (includes C7, C8, C9) 
L8 T10-574 Coil, 21.75 wave trap (includes C25) 
L9 T10-579 Coil, peaking 550 uh (white and black) 
Lb O T10-557 Coil, peaking (orange) 90 uh 
L I 1 T10-580 Coil, peaking 175 uh wound (includes R30) 

(yellow and black) 
L12 T10-581 Coil, 4.5 MC trap (includes C40) 
L13 T10-578 Coil, peaking 410 uh wound (includes R33) 

(yellow and red) 
L14, L19 T83-694 Coil, deflection yoke (includes C75, 1164, R65) 
L15 T10-560 Coil, FOCUS 
L16 T10-555 Coil, HORIZONTAL OSCILLATOR 

(includes C66, R74) 
L17 T10-551 Coil, WIDTH CONTROL 
L18 T10-561 Coil, LINEARITY CONTROL 

CABINET PARTS 

SPEAKER 

PART NUMBER 
for Sears Cat. No. 

3110A 
Table. Brown Leatherette 

T79-397 (5" P.M.) 

PART NUMBER 
for Sears Cat. No. 

3115A 
Table, Mahogany 
T79-398 (6" P.M.) 

MISCELLANEOUS CHASSIS PARTS 
T22-165 
T84-447 
T21-161 
T43-13 
T43-12 
T47-115 
T83-684 
T37-139 
T22-133 
T23-161 
T95-30 
T87-43 
T87-44 
T83-661 
T71-42 
T68-56 
T68-57 
T68-18 
T68-43 
T68-48 
T68-44 
T68-50 
T68-55 
T70-167 
T70-153 
T27-24 
T83-693 

Connector, high voltage 
Cover assembly 
Cover, high voltage cage 
Fuse, 1/4 amp., 250 v. 
Fuse, 5 amp., 250 v. (3 AG type) 
Grommet, Rubber (3) 
Ion trap, single magnet 
Insulator, resistor support 
Jack, speaker 
Line cord (8 ft.) and plug 
R. F. Tuner (Cascode) 
Receptacle, AC line 
Receptacle, fuse holder 
Retainer, tube shield (2) 
Shield, tube (2) 
Socket, shell, Corona 
Socket, octal type 
Socket, octal molded ( 5) 
Socket, miniature, 7 pin (8) 
Socket, miniature, 9 pin (V11) 
Socket, miniature, 9 pin (V2 & V9) (2) 
Socket, picture tube 
Socket, Ring mounsing (Corona Shell) 
Spring, Focus coil (3) 
Spring, tube grounding (2) 
Strap, picture tube support 
Yoke Mounting hood 

ALTERNATE PARTS 

(Alternate for C54) 
*T16-232 CAP., Moulded tub., 

.0043 mfd., 600 v. 10% 

(Alternate for R52) 
*T60-895 RES., 1.8 megohm, 

1/2 w. 5% 

(Alternates must be used 
together) 

PART NUMBER 
for Sears Cat. No. 

3160A 
Console. Mahogany 
T79-399 (8" P.M.) 

MD
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CHASSIS 528. 258, 528. 268 

Chassis 528.258 and 528.268 are 22 tube receivers providing for 82 channel reception by the use of a 13 

position, turret type VHF tuner, and a continuous tuning UHF converter (see Fig. I for tubes and function). 

These receivers employ a 41 Mc. Intermediate Frequency in place of the more common 21 Mc. IF. The higher 

IF is produced by increasing the frequency output of the local oscillator circuits in the VHF tuner and UHF converter, 

and is designed to eliminate harmonic interference in the IF strip. Proper amplification of the signal carrying IF is 

obtained by the addition of a 4th pentode stage to the stagger tuned, unity coupled IF circuit. In the video detector 

stage a 1N64 crystal is used, providing demodulation within the higher intermediate frequency range. 

Chassis 528.258 and 528.268 are basically the same except that chassis 528.258 contains a tone control and 

phono circuit for hook-up with any standard phonograph. Other differences are outlined in the parts list and 

schematic diagram included with this RL. 
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(Chassis 528.268 does not contain Phono Jack) 

VI - 6AU6, SOUND IF 

V2 - 611,FM DETS 1ST AUDIO 

V3 - 6A05, AUDIO OUTPUT 

V4 - 6C06, 1ST I. 

V5- SC96, 2ND I.F. 

V6- 6Cee, 3RD I. F. 

V7- 6CB6, 4T1 IF 

VS- 6CL6, VIDEO AMP 

V9- I2AU7, SYNC. LIMB D.C. RESTORER 
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VII - 6AH4,VERT OUTPUT 
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Fig. 3. Top View — Chassis 528.268 

TELEVISION SERVICE ADJUSTMENTS 

CAUTION HIGH VOLTAGES are used in the operation of this receiver. The back cover, while in place, pre-
vents accidental contact with this voltage and therefore should not be removed by anyone except a qualified television 
serviceman. 

THE HIGH VOLTAGE LEAD, which supplies 12 to 16 kilovolts to the picture tube, should be momentarily shorted to the 
chassis whenever it is disconnected for service purposes. This discharges the high voltage filter condenser and prevents 
a shock hazard when workir.g on the receiver after it has been turned off. 

THE PICTURE TUBE is highly evacuated and if broken, glass fragments will be violently expelled. Scratching, chipping, 
undue pressure, or careless handling such as lifting the tube by its neck is dangerous and should be avoided. If it is 
necessary to handle the picture tube, use safety goggles and heavy gloves. Be sure to discharge the voltage developed 
across the capacitor formed by the inner and outer coating of the picture tube. This can be done by connecting the 
high voltage socket on the tube to the outer coating. 

DtFacnow Vats Asa 
(3 iee.v. Ates) 

FOCUS edit. 

low Tow. 

Fig. 5. Deflection and Focus Adjustments 

8 
70" 

DEFLECTION YOKE, ION TRAP AND FOCUS ADJUSTMENTS: 

Follow this procedure in adjusting the Deflection Yoke, Ion Trap and Focus Coil: 

1. Turn the receiver on and disconnect the antenna. 

2. Move the Deflection Yoke as far forward as possible on the neck of the picture tube by loosening wingnuts A and 

C, and by loosening wingnut B, rotate it so that the top and bottom edges of the raster are parallel to the chassis. 

See Fig. 5. 

3. Turn the Brightness control to maximum (clockwise) and the contrast control to minimum (counterclockwise). 

4. Rotate the Ion Trap while moving it forward and backward on the neck of the picture tube to find the position 

which produces the brightest raster. 

5. Reduce the brightness to a point slightly above normal. 

6. Center the raster within the opening of the mask and eliminate shaded corners by adjusting the three wing-nuts 
on the Focus Coil. Corner cutting or shadows at the corners may be caused by maladjustment of either the Focus 

Coil or the Ion Trap and the two may require simultaneous adjustment to obtain the brightest, yet evenly dis-
tributed light on the screen. Four self-tapping screws on the Focus Coil U-bracket are provided to permit vertical 

movement of the Focus Coil if necessary. 

© John F. Rider 



CAUTION: While adjusting the focus coil, make sure there is no strain exerted by the focus coil on the neck of the picture 
tube. The focus coil is supported by a U-shaped bracket held in place by four screws. Loosen these screws and raise or lower the 
bracket until focus coil is centered about neck of tube. 

HORIZONTAL OSCILLATOR ADJUSTMENT 
If the Horizontal Hold Control cannot be positioned to lock the picture in, the Horizontal Oscillator Coil may 

require adjustment. To reset this screwdriver adjustment, place the Horizontal Hold Control in the center of its range 
and lock the picture in with the Horizontal Oscillator Coil adjustment screw. Check the Horizontal Hold Control 
range on various channels and alter the screw adjustment as required to provide lock-in on all channels. 

HORIZONTAL DRIVE, WIDTH AND LINEARITY ADJUSTMENTS 
Set the Channel Selector on an unused channel and loosen the Horizontal Drive Control screw until a white 

vertical line appears approximately 1/3 from the left edge of the raster. Then slowly tighten the Horizontal Drive 
Control screw until the white line just disappears. This adjustment may necessitate readjustment of the Horizontal 
Oscillator. Adjust Width and Horizontal Linearity Controls for proper picture. 

FINE TUNING 
If the range of the Fine Tuning Control is not sufficient to tune the picture in clearly, set the Fine Tuning Control 

in the center of its range as shown in Fig. 15. Insert a screwdriver into the opening provided and tune the picture in 
clearly by adjusting the screw to the right or left. This procedure should be repeated on any channels with which 
difficulty is experienced. 

TELEVISION ALIGNMENT PROCEDURE 

SOUND ALIGNMENT 

Step 
Signal Generator Output 

Indicator Connect to i Adiu.s-t Remarks Fr cy Connect to 

1 .1.5 Mc 
Junction 1 

of I VTVM 
It 35 and Ll ' 

Ste Note I 

-4- 
I 

i 

1.1 Bottom for 
rn iximum reading. 
Ti Bottom for 

maximunt reading 

Signal generator output below . 1 
volts, VTVM on low range (0-3 
Yolts)• 

1.5 Mc Saint Same Inns don of 
116 Ind (7.,-) • 

Ti T. ,p for zero 
(mid-scale) 

4.5 Mc Junction iit 
C-15 and R15 

I I 

Same See Note 1 
--p-

! 
L6 for 

minimum reading 
This adjusts the 4.5 Mc sound 
trap. For field adjustment see 
Note 2. 

NOTE I. Connect two 100K ohm matched resistors in series betmcen Pin 2 of V2 (6T8) and ground. Connect negative lead of VTVM to 
the junction of the two resistors and the positive lead to junction of R6 and C9. 

NOTE 2. As a field adjustment, the 4.5 Mc trap ( L6) may be set on a signal by adjusting L6 for a minimum amount of graininess in the 
picture. This interference can be described as a moving, shadowy, bead-like appearance in the picture which is caused by a break-
up at extremely close intervals of the horizontal lines. This is most easily seen in the neutral grey shades in the raster. 

PRELIMINARY 

Alignment is an exacting procedure and should be undertaken only when necessary. The following equipment is required for alignment work. 

I. Signal generator, with 
and picture (45.75 Mt 

an output of at least I volt maximum. Crystal controlled or calibrated markers for the sound (41.25 Mt) 
) IF carriers are required in addition to the following variable frequencies. 

4.5 Mt Intercarrier Sound IF 

41.25 Mt. Sound IF Trap (T-3, top) 
42.9 Me 1st & 3rd I.F. (T-3, bottom; T-5 bottom) 

44.1 Mt Converter and I.F. input (L-2 bottom L-102 top) 
45.2 Mc zed & 4th I.F. (T-4 bottom; T-6 bottom) 
47.25 Mt. Adjacent Sound Trap (T-4 Top) 

2. Electronic voltmeter (VTVM) 

3. R.F. sweep generator with a frequency range of 40 to 210 Mc with a sweep width of at least 10 
at least 0.1 volts. Mc, having an adjustable output of 

4. Cathode ray oscilloscope, preferably with a wide band vertical amplifier and an input calibrating source. 

VIDEO IF ALIGNMENT 

Step 
Signal Generator Output 

Connect to Adjust Remarks 

Apply -4.5 volt bias to AGC 
line, - side to C-24, ± side to 
chassis. Short antenna terminals, 
ser channel selector to unused 
channel free of harmonics or 
other interference. Adjust signal 
generator to give reading of ap-
proximately 2.5 volts, on VTVM. 
On all "maximum" adjustments 
reduce generator output so that 
VTVM reading does not exceed 
2.5 volts. On minimum adjust-
ments increase generator output 
to provide definite dip on meter. 

Fr cy Connect to Indicator 

I 42.9 Mc 
Floating 
shield on 
mixer 

tube, V-2I 

VTVM Junction of 
R35 and L4 

t 

T3 Botiom for 
maximum reading 

2 42.9 Mc Same Same Same ' T5 Bottom for 
maximum reading 

3 45.2 Mc. Same Same Same T4 Bottom for 
maximum reading 

4 45.2 Mc Same Same Same T6 Bottom for 
maximum reading 

5 41.25 Mc Same Same Same T3 Top for 
minimum reading 

6 47.25 Mc Same Same Same T4 Top for 

minimum reading -, 42.9 Mc Same Same Same T3 Bottom for 
maximum reading 

8 45.2 Mc Same Same Same T4 Bottom for 
maximum reading 

9 44.1 Mc Same Same Same L2 Bottom for 
maximum reading 

10 44.1 Mc Same 

- 

Same Same 1.-102 Top for 
maximum reading 

11 

Sweep 44 Mc, 
10 Mc Sweep, 
Marker to 
freqs. in 
Fig. 4 

See 
Fig. 7 

Oscil- 
loscope 

. 
Vertical terminals 

to junction of 
R35 and L4. 
Horizontal 
terminals to 
sweep Gen. 

T6 for 45.75 Mc 
50% position. L2 
for correct tilt. 
See Fig. 6 for 

corrett wave form 

When sweeping overall pattern do 
not exceed 2 volts P-P (or approx-
imately .3 volts D.C. at detector load 
resistor) to avoid overload and 
distortion of response curve. 

(8) 
(9) 

(10) 

so's 

Et PAND(D 

505 

4725 
ADj SOUND TRAP 

T4ITOP) 

45 75 452 44.r 42.5 42 55 
vIDEO T4111011 L204ITOP) TYI1011 
F 76150T) 4.2 COOT) 15190, 

•, 25 
SOUND F 
T31TOP) 

Fig. 6. 41 Mc I.F. Response 

r.v5-....,71eL, LEAL, , 

Fig. 7. I.F. Test Equipment Connections 

ALIGNMENT PROCEDURE--VHF CASCODE TUNER NO. T95-33 

Before attempting to align the VHF tuner it is necessary that the IF amplifier strip be correctly aligned. It is 
desirable that all adjustments of the trimmers be made first at channel No. 11. Where schematic locations are given 
in the following instructions, refer to tuner schematic diagram, Fig. 15. For adjustment points refer to detail illustra-
tion, schematic diagram and also to Fig. 8 below. To align the tuner proceed as follows: 

(1) 
(2) 

Connect an Rf sweep generator to the antenna terminals, and a 4.5 volt negative bias to AGC bus. 
If the generator is not provided with internal crystal controlled or crystal calibrated markers, loosely 
couple a marker generator to the antenna (be sure that coupling clip does not bite through antenna 
insulation). 

(3) Connect a cathode ray oscilloscope to the test point indicated in Fig. 8. 
(4) Adjust the RF generator for a 20 Mc. sweep width, with a center frequency at approximately 201 Mc. 
(5) Set the channel selector to channel 11; turn the receiver on and allow it 15 minutes to warm up and 

stabilize. 

(6) Align C101, C102, C103 for a curve similar to that shown in Fig. 9. Since there is some interaction be-
tween these adjustments, alignment should be repeated until a curve most nearly ideal is approached. 
Adjustments affect the curve as follows: 

C101-Greatest effect is on tilt of curve. 

C102-Greatest effect is on frequency of curve (will move it to right or left as viewed on scope). 
C103-Greatest effect is on gain (height) of curve. 

(7) Change the station selector to the various channels and, using the correct setting of the RF sweep gen-
erator to center it in the channel and the correct marker frequency for the picture and sound carriers, 
test to see that response curve for each channel is correct. Note: The response curve may vary between 
higher and lower frequency channels. Alignment, in this case, may be made to favor those channels 
which the set actually receives. 

Change oscilloscope leads from RF test point to video detector load resistor. 
Set fine tuning control in middle of its range. 

Using correct picture carrier marker for each channel, adjust the individual cores (for each channel) in 
1101 to place picture carrier marker of 50% point on I.F. response curve (see Fig. 6). 
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CHASSIS 528. 258, 528. 268 

R.F. AMP GRID 
TRIMMER 

dol 

R.F AMP PLATE 
TRIMMER 
cio2 

II I.F. COIL 
L102 

TEST—'" 

SHIELD 

MIXER 
TRIMMER 
cio3 
Fig. 8. 

Top View • of VHF 
Cascode Tuner 795-33 
Showing Adjustments 

SOUND 

IDEAL 

NOT 

PIX 

TO 
OSCILLOSCOPE 

UHF CONVERTER ALIGNMENT PROCEDURE 
1. VHF should be aligned properly before setting up UHF. 

2. Turn channel knob to UHF position. 

SOUND PIX 

10 % 

6 o 

Fig. 9 VHF Tuner Response ACCEPTABLE 

Fig. 10 Test Equipment 

Connections VHF Tuner 
TO 300-0. RALANCED 

OUTPUT OF SWEEP OENERATOR 

3. A UHF signal from a suitable UHF signal generator should be fed into the antenna terminal of the 

UHF converter; attach vacuum tube voltmeter or detector probe to TV set detector. 

4. Adjust output transformer slug for maximum meter indications. 
MIXER TRIMMER  

OUTPUT TRANSFORMER 

PRESELECTOR 
TRIMMER 

Fig. 11. Side View UHF Converter 

795-34 Showing Adjustments 

IN82, MIXER 

6AF4 
OSCILLATOR 

1 

OSC. TRIMMER 

MIXER OUTPUT 
6AF4 TRIMMER TRANSFORMER 

OSC. TRIMMER   

Fig. 13. Top and Bottom Views of UHF Converter 795-34 Showing Parts 

PARTS LIST— UHF CONVERTER 
(See F. 13 above) 

Location Description Part No. 

1 Capacitor, 2.5 mmfd  
2 Capacitor, 1.0 mmfd  
3 Capacitor, 2.7 mmfd  
4 Rsistor, 4701( ohm  
5 Capacitor, Trimmer .8-6 mmfd.   
6 Capacitor, .25 mmfd   
7 Transformer, Output  
e Capacitor , 2.2 mmfd   
9 Capacitor, .68 mmfd  
10 Choke, 1.2 uh  
11 Capacitor, 68 mmfd.  

Location Description 

PRE-
SELECTOR 

TRIMMER 

Locations 

Part No. 

1600-025-17 12 Choke, . 38 uh 1600-240-3 
T600-025-6 13 Resistor, 12K ohm T600-116-12 
1600-389-7 14 Capacitor, Trimmer 2.5-7.5 mmfd  T600-282-4 
T600-029.9 15 Grommet, tube  T600-466-1 
T600-220-1 16 Shield, tube  T600-035-1 
1600-025-12 17 Bracket, tube clomp T600-465-1 
T630-268-1 18 Tube, 6AF4 1630-235-1 
1600-025-10 19 Crystal, 1N82  T600-413-1 
1600-025-13 20 Copocitor, 250 mmfd.  1600-574-7 
1600-033-3 21 Choke, 1.7 uh  T600- 407-I 
T600-281-1 22 Capacitor, 6 mmfd.  1600-463-2 

ON AIR ADJUSTMENTS 

1. Tune UHF receiver to a UHF station. 

2. Adjust output transformer on UHF tuner for best sound and picture. 
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UHF. 
ANTENNA 

LEAD INDUCTANCE USED FOR THINNING 

AT MINO END OF HAND. 

Fe 
ADJUSTMENT FOR LOW END OF SAND. 

TOP VIEW 

k2TURNS 

END START 

o 

UHF TUNING DRIVE 

.25 
NNE 

OUTPUT TRANSFORMER 

250 
1.31, 

ce+corE 

SIR ELDE0 CABLE 

I.E. OUTPUT 

---

42 

.41113111F. 

Fig. 14. Schematic Diagram of UHF Converter T95-34 

Fig. 16. Stringing Diagram 

UHF DIAL SHAFT 

UHF & FINE TUNING SHAFT 

—VHF CHANNEL SHAFT 

( ) 2 V2 TURNS 
BACK TO FRONT. 

2.5 -7 5 
3mi 

124 , -

LIMO 

4N3IF 
WM, 

6AF4 

1.2 MN 

SHOWN 

NEATER 
NOV. 

•o 

o 
o 

VHF 

ANTENNA 

o 

3-8 

41 MC PRE -AMP 

31M-013-101ANT) 

(TUNER IN UHF POSITION) 

V20 
6607 
R.F AMP 

N.G.C. 
WHITE 

71TR. SOIR  F 
BLACK BLUE 
6.3V. 250V. 

R F. TEST POINT 

V2I 

6.16 

MIXER OSC. 

04(MIXER) 

REDO I25V 

4/ /AC. PRE - AMP 

3IM - 113-1R I OSC.) 

(TUNER IN UHF POSITION) 

Fig. 15. Schematic Diagram of VHF Tuner T95-33 

REPAIR PARTS LIST 

SHIELDED CAM F 

FLAT SIDE OF FINE 
TUNING SHAFT 
HORIZONTAL. 

FRONT VIEW OF TUNE,. NOTE 
POSITION OF CAN AND TUNING 

SHAFT FOR ADJUSTING LJOI. FINE 
TUNING TRIMMER. 

I. ALL CAPACITANCE VALUES STATED IN WAIF 

2 C117, C110.C139.0 90.a COI ARE FEED TARO 

CAPACITORS 000 UHF. O NE ON CENT E RSNIELD 
ASSEMBLY 

Following is a combined parts list for chassis 528.258 and 528.268. Parts listed herein are used on both chas-
sis except where otherwise specified. For explanatory notes see reverse side of schematic diagram. 

FRONT VIEW 

END — 

UHF DIAL DRIVE 

(SET BOTH PULLEYS WITH OPEN END DOWN) 

NOTE: ALL STRINGING STARTED WITH CONTROLS IN 
MAXIMUM COUNTER CLOCKWISE POSITION. 

I TURN, HOOK TO 

PULLEY, V2 TURN. 

Schematic Part 
Lactation Number DESCRIPTION 

Sears 
SeIhng 

Price Each 

Cl, C2 
C3, C5, Co, 
C11, C42, C56 
C4, C15T 
C8' 
C8T 
C9 
C10 
C12, C24, C49 
Cl3T 
C14 
C16, C21, 
C69, C83, C84 1 
C17, C46, C50, C51 
C18, C45, C73 
C19, C22, C60, 
C66, C67, C68 1 
C20 
C23, C25, C27, C29, 
C30, C31, C33, C34, 
C35, C36, C37 
C26, C38 

C28 
C32 
C39, C40 
C41 
C43 

C44 
C47 
C48, C81 
C52, C53, C54 
C55, C63, C70 
C57 

CAPACITORS 

Part of Coil, 4.5 Mc Sound take-off ( Li) 

116-177 Capacitor, Ceramic .005 mfd.   $ .25 

T16-177 Capacitor, ceramic, .005 mfd. ( used in chassis 528-258 only)   .25 
115-218 Capacitor, mica, 220 mmfd. ( used in chassis 528-268 only)   .40 
115-258 Capacitor, mica, 270 mmfd., 5% ( used in chassis 528-258 only) .55 
T15-228 Capacitor, disc, . 002 mfd.   .25 
115.211 Capacitor, ceramic, .01 mfd.   .30 
118-292 Capacitor, electrolytic, 4 mfd. 50 v.   1.25 

T16-177 Capacitor, ceramic, .005 mfd. ( not used in some 528-268 models) .. .25 
T16-240 Capacitor, molded, .47 mfd. 200 Y.   .70 

116-237 Capacitor, molded, . 01 mfd. 600 v.   .30 

115-220 Capacitor, ceramic, .001 mfd.   .25 

T16-218 Capacitor, molded, . 22 mfd. 600 v.   .95 

T18-295 Capacitor, electrolytic, 40-40 mfd. 450 v. 100 mfd. 200 v.   5.10 

118-308 Capacitor, electrolytic, 40 mfd. 400 v.   2.20 

115-247 Capacitor, disc, .001 mfd.   .20 

T16-241 Capacitor, ceramic, .0015 mfd. 10%   .25 
Part of 13, 1st I. F. 
Part of 14, 2nd I. F. 
Part of 16, 4th I. F. 

T15.249 Capacitor, ceramic, 3 mmfd. + .5 mfd.   .20 

Part of 4.5 Mc Trap ( 1.6) 
T16-246 Capacitor, molded, .47 mfd. 400 v.   .75 

115-235 Capacitor, mica, 150 mmfd.   .25 
116-235 Capacitor, molded, .047 mfd. 600 Y.   .40 

Parts of Vertical Integrator Network 
T16-233 Capacitor, molded, .0047 mfd. 600 v.   .35 
116-236 Capacitor, molded, .056 mfd. 600 y 45 
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CHASSIS 528. 258, 528. 268 
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Fig. 17. Schematic Diagram of Chassis 528.258 and 528.268 

*See production notes, reverse side of this diagram, for information on cornponents 
marked "*" 
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REPAIR PARTS PRICE LIST ( Cont.) 

Schematic 
Location 

Part 
Number 

DESCRIPTION 
Sears 
Selling 

Price Each 

C58, C64, C78, C80 T16-238 Capacitor, molded, . 1 mfd. 600 v.   .6b 
C59 T18-298 Capacitor, electrolytic, 8 mfd. 500 v.   1.65 
C61 T16-187 Capacitor, tubular, . 1 mfd. 400 v.   .35 
C62 116-234 Capacitor, molded, .033 mfd. 600 v.   .40 
C65 T18-276 Capacitor, electrolytic, 20 mfd. 450 v.   2.15 
C71 116-245 Capacitor, molded, .047 mfd. 400 v.   .40 
C72 Part of Horizontal Oscillator Coil ( 19) 
C74 115-226 Capacitor, mica, 330 mmfd. 10%   
C75 115-231 Capacitor, mica, 390 mmfd.   
C76 T15-232 Capacitor, ceramic 120 mmfd.   
C77 120-145 Capacitor, trimmer ( Horizonte.' Drive)   
C82 115 239 Capacitor, ceramic, 500 mmfd. 20 KV   

R1, R24 
R2 
R31-
R3* 

R4 
R5 
R6 
R7, R38 
R8 
R9, R78 
R10, R65 
R11, R49 
Rl2T 

R13 
R14, R45, 
R76, R77 
R15 
R16 
RI7 
R18 , 
R19, R22, R27 
R30, R33 
R19, R22, R27, 
R30, R33 
R20, R41 
R21, R25 
R23, R35, R44 
R26, R63, R95, R97 
R28 
R29, R32, R98 
R31, R40, R85 
R34, R79 
R36 
R37 
R39 
R421 
R42* 
R431 
R43* 
R44T 
R44* 
R46 
R48 
R50 
R51 
R52 
R53 
R54 
R55, R56, R57 
R58, R70, R71 
R59, R831 

R47 

R59 
R60, R87 
R61 
R62 
R64, R80 
R66 
R67 
R68, R69, R93, C79 
R72, R96 
R73 
R74 
R75 
R81 
R82 

45 
.30 
.25 
.50 

1.50 

T60-703 Resistor, 1K, ohm, 1/2 w. 10%   .20 
160-758 Resistor, 560 ohm, 1/2 w. 10%   .20 
T60-808 Resistor, 6.8K ohm, 2 w. 10% (used in chassis 528-258 only)   30 
160-940 Resistor, 8K ohm, 5 w., wire wound, 5% 

(used in chassis 528.268 only)  1.35 
T60-692 Resistor, 27K ohm, I w. 10%   .20 
160-753 Resistor, 220 ohm, 1/2 w. 10%   .20 
160-730 Resistor, 47K ohm, t/2 w.   .20 
T24-206 Control ON/OFF - VOLUME (500K) & CONTRAST ( 1K)   2.15 
160-811 Resistor, 12K ohm, Y2 W. 10%   .20 
160-904 Resistor, 4.7 megohm, 1/2 w. 10%   .20 
T60-898 Resistor, 2.2 megohm, Y2 w. 10%   .20 
T60-747 Resistor, 270K ohm, 1/2  w. 10%   .20 
125-23 TONE CONTROL and PHONO SWITCH, 500K 

(used in chassis 528-258 only)   3.25 
160-788 Resistor, 180K ohm, 1/2 w. 5%   .20 

T60-801 Resistor, 100K ohm, Y2 W. 10%   .20 

T60-916 Resistor, 10K ohm, 10 w. 10%   1.20 
160-787 Resistor, 330K ohm, 1/2 w. 5%   .20 
T60-915 Resistor, 1.5K ohm, 10 w. 10%   1.00 
160-910 Resistor, 5.6K ohm, lh w. 10%   .20 

160-703T Resistor, 1K ohm, 1/2 w. 10% ( used in chassis 528-258 only)   

160-752* Resistor, 100 ohm, 1/2 w. 10% (used in chassis 528-268 only)   

160-748 Resistor, 33K ohm, 1/2 w. 10% 
160-798 Resistor, 47 ohm, Y2 W. 10%   .20 
T60-759 Resistor, 4.7K ohm, 1/2  w. 10%   .20 
T60-672 Resistor, 220K ohm, 1/2 W. 10%   .20 
T60-911 Resistor, 2.7K ohm, 1/2 w. 10%   .20 
160-767 Reestor, 150 ohm, 1/2 w. 10%'   .20 
160-760 Resistor, 10K ohm, 1/2 w. 10%   .20 
T60-902 Resistor, 470K ohm, 1/2 w. 10%   .20 
T60-903 Resistor, 47K ohm, th w. 10%   .20 
160-708 Resistor, 680 ohm, 1/2 w. 10%   20 

Part of Peaking Coil 1.5 
160-905 Resistor, 2.2K ohm, 2 w. 10% (used 
160-914 Resistor, 2.7K ohm, 2 w. 10% (used 
160-914 Resistor, 2.7K ohm, 2 w. 10% (used 
160-905 Resistor, 2.2K ohm, 2 w. 10% (used 
160-893 Res'stor, 39K ohm, 1/2 w. 10% ( used 
T60-759 Resistor, 4.7K ohm, 112 w. 10% (used 
T25-21 Control, BRIGHTNESS (50K)   
160-782 Resistor, 1.2 megohm, Y2 W. 10%   .20 
T60-744 Resistor, 22K ohm, 1/2 w. 10%   .20 
T60-807 Resistor, 680K ohm, 1/2  w. 10%   .20 
160-882 Resistor, 3.3K ohm, Y2 W. 10%   .20 
160-710 Resistor, 3.9K ohm, 1/2 w. 10%   .20 
T60-714 Resistor, 2.2K ohm, 1/2 w. 10%   .20 

Parts of Vertical Integrator Network 
160-783 Resistor, 15K ohm, th w. 10%   .20 
125-24 Control Dual, VERTICAL HOLD (1 meg.) and HORIZONTAL HOLD (50K) 

(used in chassis 528-258 only)   2.05 
.95 
.20 

.20 

.20 

.20 

in chassis 528-258 only)   .35 
in chassis 528-268 only)   .35 
in chassis 52P-268 only   .35 
in chassis 528-258 only)   .35 
in chassis 528-258 only)   .20 
in chassis 528-268 only)   .20 

T25-22 Control, VERTICAL HOLD (1 meg.) (used in chassis 528-268 only) 

160-909 Resistor, 1 megohm, 1/2 w. 10%   
T25-15 Control, HEIGHT, 2 megohm   
160-880 Resistor, 1.5 megohm, 1/2 w. 10%   .20 
T60-778 Resistor, 8.2K ohm, 'h w. 10%   .20 
160-899 Resistor, 1.8K ohm, 1 w. 10%   .20 
T25-13 Control, VERTICAL LINEARITY, 2.5K   .90 

Part of Deflection Yoke ( L8, 1) 
160-816 Resistor, 3.3K ohm, 2 w. 10%   
160-814 Resistor, 330 ohm, 2 w. 10%   
125.14 Control, FOCUS (2250 ohm, 4 w.)   
T60-901 Res'stor, 15K ohm, 2 w. 10%   
T60-729 Resistor, 1.5K ohm, 1/2 w. 10%   
160-817 Resistor, 120k ohm, ½ w. 10%   

.90 

90 

.30 

.30 
2.00 
.30 
.20 
.20 

Schematic 
Location 

Part 
Number 

Sears Selling 
DESCRIPTION Price Each 

R83* T25-21 Control, HORIZONTAL HOLD (50K) (used in chassis 528-268 only)   
R84 160-886 Resistor, 220K ohm, 1 w. 10%   
R86 160-802 Resistor, 56K ohm, 1/2 w. 10%  
R88, R89 160-752 Res'stor, 100 ohm, 1/2 w. 10%   
R90 160-804 Resistor, 15K ohm, 5 w. wirewound, 10%   
R91 160-805 Resistor, 47 ohm, 1 w. 10%   
R92 T60-884 Resistor, 3.3 ohm, 1/2 w. 10%   
R94 160-877 Resistor, 1 megohm, 1 w.   
R98" 160-767 Resistor, 150 ohm, 1/2 w. 10% (used in chassis 528.268 only)   

TRANSFORMERS 
TI 110-552 Transformer, Ratio Detector, 4.5 Mc   
12 180-286 Transformer, Audio Output   
13 110-594 Transformer, 1st IF.   
14 710-595 Transformer, 2nd I.F.   
15 110-596 Transformer, 3rd I.F.   
16 110-597 Transformer, 4th I.F.   
17 T80-288 Transformer, Vertical Blocking   
18 180-287 Transformer, Vertical Output   
19 180-289 Transformer, Horizontal Output   
110 T80-297 Transformer, Power   

COILS 

.90 

.20 

.20 

.20 
1.00 
.20 
.20 
.20 
.20 

$ 3.15 
2.45 
2.75 
2.75 
2.05 
3.70 
2.15 
3.60 
9.40 
18.60 

11 110-587 Coil, Sound take-off, 4.5 Mc   1.86 
12 110-593 Coil, I.F. Input   .. 2.00 
13 110-600 Coil, Peaking (White & Red) 149 uh   .55 

14 110-601 Coil, Peaking (White & Green) 194 uh   .55 
1.5 T10-591 Coil, Peaking (Black & Red) 150 uh (inc. R39)   .45 
16 110-581 Coil, 4.5 Mc trap ( inc. C43)   1.20 
17 T10-590 Coil, Peaking (Black & Green) 269 uh   .45 
1.8, 111 183-776 Deflection Yoke ( inc. R68, R69, R93, C79)   9.00 
L9 110-583 Coil, Horizontal Oscillator ( inc. C72)   2.20 
110 110-602 Coil, WIDTH Control   1.70 
L12 110-604 Coil, HORIZONTAL LINEARITY Control   1.60 
113 110-603 Coil, Focus   8.70 

MISCELLANEOUS CHASSIS PARTS 
T21-196 Cage, High Voltage   1.75 
195-34 Converter, (UHF)   53.00 
148-70 Crystal Diode 1N64   2.40 
184-791 Drum and Shaft assembly   .85 
T43-15 Fuse, 1 amp. 250 v. (3AG)   .20 
143-13 Fuse, 1/4 amp. 250 v. with leads   .30 
T47-115 Grommet (3)   .10 
183-684 Ion Trap magnet (single magnet)   .70 
T22-138 Jack, Speaker ( 2) ( used in chassis 528.258 only)   .20 
T68-62 Jack, Speaker (1)   .20 
189-7 Lamp, Pilot Light, # 47 Bayonet   .20 
T22-180 Lead and Terminal (HV)   .80 
T87-43 Receptacle, A.C. Line   .20 
187-44 Receptacle, Fuse Holder   .80 
195-33 Tuner Cascode ( 13 position for UHF & VHF)   53.50 
T70-187 Retainer, UHF Tuning Shaft (2)   .05 
T68-56 Shell-Corona   .55 
171-42 Shield, Tube (4)   i. .15 
170-186 Sleeve, Neoprene, Corona   .15 
T70-162 Sleeve, Protective (rubber)   ..  .35 
T68-18 Socket, Octal type (5)   .20 
T87-49 Socket, Pilot light .30 
168-43 Socket, 7 pin (7)   .20 
168-51 Socket, 7 pin-W   .20 
168-44 Socket, 9 pin (3)   .20 
168-59 Socket, Picture Tube   1.00 
T68-55 Socket, Ring mounting   .30 
168-58 Socket, Octal Type   .25 
171-64 Spirashield   .60 
T70-167 Spring, Focus Coil (3)   .10 
170-190 Spring, Grounding (Picture Tube)   .20 
T70-135 Spring, String Tension (3)   .10 
151-105 String, Drive UHF, 66"   .20 
T69-194 Switch, UHF Antenna   2.75 
T17-106 Vertical Integrator Network (inc. C52, C53, C54, R55, R56, R57) 

(used in chassis 528-258 only)   .90 
117-109 Vertical Integrator Network ( inc. C52, C53, C54, R55, R56, R57) 

(used in chassis 528-268 only)   .90 
T83-775 Yoke Mounting Hood   1.30 

528.258 ' 528.268 
CATALOG NO. 3112C CATALOG NO. 41 27A 
Leatherette Table Model CABINET PARTS LIST Leatherette Console Model 

Part 
Number 

Sears Selling 
Price MU 
Each Code 

179-397 5" PM 4.00 S-peaker 

DESCRIPTION 
Sears Selling 

Port Price MU 
Number Each Code 

179-398 6" PM 4.80 
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30
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CHASSIS 110.817-10, - 11, -43, -46, -81, -86,110.821M-10, -35 

CHASSIS 110.817-10, - 11, 110.821M-10, -35 

FUNCTION TYPE FUNCTION TYPE 

RF AMPLIFIER VI 6BZ7 VERTICAL SWEEP OSCILLATOR V14A 1/2 12BH7 

RF CONVERTER V2 6X8 VERTICAL SWEEP OUTPUT V14B 1/2 12BH7 

1ST IF AMPLIFIER V3 6CB6 HORIZONTAL PHASE DETECTOR V15 6AL5 

2ND IF AMPLIFIER V4 6CB6 HORIZONTAL SWEEP OSCILLATOR V16 12BH7 

3RD IF AMPLIFIER V5 6CB6 HORIZONTAL SWEEP OUTPUT V17 6BQ6GT 

VIDEO DETECTOR V6 6AL5 HI-VOLTAGE RECTIFIER V18 lAX2 

1ST VIDEO AMPLIFIER V7A 1/2 12BH7 HORIZONTAL DAMPER V19 6W4GT 

2ND VIDEO AMPLIFIER V7B 1/2 12BH7 POWER SUPPLY RECTIFIER V20 5U4G 

RATIO DETECTOR DRIVER V8 6AU6 PICTURE TUBE V21 

RATIO DETECTOR (AUDIO) V9 6AL5 V21 For 110.817-10 17HP4 

AUDIO AMPLIFIER V10 6AV6 110.817-11 17HP4 

AUDIO OUTPUT V11 6V6GT 110.821M-10 21MP4 

SYNC AMPLIFIER V12A 1/2 12BH7 110.821M-35 21MP4 

PHASE INVERTER V12B 1/2 12BH7 UHF OSCILLATOR V22 6AF4 

SYNC SEPARATOR V13 12BZ7 

GENERAL SPECIFICATIONS 

MODEL 3102 3112 3131 3151 4103 4 106 

CHASSIS 110.817-11 110.821M-10 

, 

110.821M-35 110.821M-10 110.817-10 110.817-10 
TYPE Table Table Table Open Face Table Table 

Console 
PIC rum TUBE 17" Rect. 21" Metal 21" Metal 21" Metal 17" Rect. 17" Rect. 

Rect. Rect. Rect. 
CABINET Leatherette Leatherette Wood Mah. Wood Mah. Leatherette Wood Mah. 
BUILT-IN ANTENNA Yes Yes Yes Yes Yes Yes 
ANTENNA IMPUT 300 ohm 300 ohm 300 onm 300 ohm 300 ohm 300 ohm 
IMPEDANCE 
SPEAKER 5 " PM 6" PM 6 " P M 6" PM — —  

TOTAL POWER 
CONSUMPTION 210W 210W 210W 210W 210W 210W 
117V 60 Cycle 
AUDIO OUTPUT 
MAX. WATTS 

2.5W 2.5W 2.5W 2.5W 2.5W 2.5W 

PACKED WEIGHT 73 lbs. 95 lbs. 105 lbs. 115 lbs. 73 lbs. 81 lbs. 
CABINET WIDTH 18" 233/8" 231/2 " 241/2 " 18" 19" 
CABINET DEPTH 181/2 " 19%" 224" 23" 1 81/2 " 19" 
CABINET HEIGHT 1613/1," 22346" 221/2 " 361/2 " 16154," 1 TX" 

CABINET PARTS LIST 

3102 3112 3131 3151 4103 4106 

Cabinet 
Trap Door 
Safety Glass 
Mask 
Back Cover 
Speaker 
Knob Channel Sel. 
Knob On-Off-Vol. 

Knob Pli Control 

Knob Vernier 

Indicator Disc 
Knob Phono/ 

TV Switch 

60192 

62457-1 
62475 
62354 
5866 5"PM 
39271 
39273 
39270 or 
39274 
39268 or 
39272 
40151 

60190-1S 60185 
44105 44105 
62457-21 62457-22 
62608 62467 
62472 62454-3 
5866 5"PM 58130-2 6"PM 
39271 39267 
39273 39269 

39274 39270 

39272 

40151 

39268 

40151 

39249 

60186 
44105 
62457-21 
62476 
62454-3 
58130-2 6"PM 
39271 
39273 

39274 

39272 

40151 

60220 
44105 
62457-1 
62475 
62354 
5866 5"PM 
39267 
39269 

39274 

60224 
44105 
62457-24 
62473 
62474 
5866 5"PM 
39267 
39269 

39274 

39272 39272 

40151 40151 

GENERAL INFORMATION 

The information contained in this service RL Supplement covers the Catalog Nos, listed on the cover page. 

The chassis used in these receivers are basically similar to the chassis covered in 57RL650, differing as 
described below: 

1. Chassis 110.817-10, 110.817-11, 110-821M-10 similar to 110.817-1 except magnetic centering is used in 
place of electrical centering. 

If the picture requires centering; 

The angle between the vanes on the de-
flection yoke cover, moves any small area 
of the picture in a straight line along a 
radius. See Fig. 1. 

Rotating the vanes simultaneously, moves 

the same small area along the circumfer-
ence of a circle. See Fig. 2. FIG I FIG 

2. All the chassis covered in this supplement use VHF Cascode Tuner PC541336 in conjunction with UHF 
Tuner PC541335 to provide complete VHF and UHF band coverage. 

3. Chassis 110.817-10 and 110.821M-10 have Focus, Brightness, Vertical and Horizontal Hold Controls 
located on the front chassis apron. 

4. Chassis 110.821M-35 has Brightness, Vertical and Horizontal Hold Controls and Phono TV switch in 

place of Focus Control on front chassis apron. Focus Control is on rear chassis apron. 
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Cat. No. 3131 Operat ing Controls 

/PICTURE CONTROL Cat. No. 3102 Operating Controls 
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CONTROL 

HORIZONTAL OSCILLATOR ALIGNMENT 

If the Horizontal Hold control fails to maintain 
sync, the horizontal oscillator should be reset. To 
reset this screwdriver adjustment, set the horizontal 
hold control, if one is provided,to the center of its 
range and sync the picture with the horizontal 
A.F.C. adjustment screw. Check the hold control 
action on various channels and alter the screw ad-
justment as required to provide sync on all channels. 
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CHASSIS 110.817-10. - 11, -43, -46, -81, -86,110.821M-10, -35 
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VHF CASCODE SWITCH TYPE TUNER 
PART NO. PC541336 

R. F. AMPLIFIER 

The signal from the television receiving antenna is brought into the cascode R.F. amplifier through 
a coupling transformer which couples the balanced-to-ground twin-lead transmission line to the un-
balanced single-ended grid drive of this stage. The channel switch picks out suitable lumped 
resonant elements in the circuits of this stage to permit selective amplification of the desired 
frequencies. A.G.C. is introduced at the grid of this stage also. The values of the shunt loading, the 
degree of the transformer coupling, and the values of the tuning inductances are chosen by the 
selector switch to provide uniform bandpass on all channels. 
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RESISTORS IN 0005. UNLESS OTHERvASE NOTED. 

TUNER SCHEMATIC Efq TUBE LOCATION 
CASCODE VHF TUNER PC-541336 

R. F. CONVERTER 

The amplified signals from the previous R.F. stage are delivered to the input grid of V2. The 2nd 
section of the V2 is a modified Hartley oscillator, and the output of this local oscillator is hetero-
dyned with the amplified R.F. in the mixer load. The channel selector functions in this circuit to 
select suitable fixed tank circuit elements so that the local oscillator frequency is always above the 
R.F. frequencies by an amount equal to the desired I.F. frequencies. The front panel "Fine Tuning" 
is mechanically connected to a variable capacitor in this oscillator tank circuit to provide vernier 
adjustment on the local oscillator frequency. 
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VHF TUNER RF BANDPASS ALIGNMENT 

NOTE: DO NOT ATTEMPT RF BANDPASS ALIGNMENT UNTIL THE IF AMPLIFIERS ARE PROPERLY 
ALIGNED. 

1. Connect the R.F. Sweep Generator, Marker Generator, and Oscilloscope as shown in Fig. 9a. Refer 
to Fig. 11 for instruments setting for each channel alignment. Put minus 3 volt bias between ground 
and AGC by means of the 3 volt battery. (Figs. refer to instruction manual 57RL650). 

2. Set the RF sweep generator for 10mc, sweep width, and its center frequency at 213mc. 
3. Set the CHANNEL SELECTOR to channel 13, and the fine tuning control at the middle of its rotation 

range. 
4. Turn on the television receiver and test equipment and allow about 15 minutes for the set to warm up 

•and stabilize. 
5. Set the oscilloscope gain control for a maximum gain and the sweep attenuator for minimum output 

necessary to give a convenient size trace. 
6. The response curve of the tuner should be flat over a 4.5mc band between the limits of 211.25mc and 

215.75mc. If it is not L5, L6 and L8 (see Tuner Schematic and Tube Location) should be adjusted 
so the response is as near to this specification as possible. (See Sketch). 

Pix Carrier 
211.25 

Sound Carrier 
215.75 mc 

Channel 13 R F Response Curve 

The RF Band pass alignment for all other channels is a factory adjustment. 

VHF TUNER LOCAL OSCILLATOR ALIGNMENT 

1. Connect the RF sweep generator to the antenna terminals as in figure 9A. Put minus 3 volt bias 
between ground and an AGC terminal by means of the 3 volt battery. 

2. If the sweep generator is not provided with internal crystal-controlled or crystal-calibrated markers, 
connect a marker generator to the antenna terminals as in figure 9A. 

3. Connect the cathode ray oscilloscope across the video detector load resistor R113. See figure 9B. 
4. Adjust the R.F. sweep generator for 10mc. sweep width, with center frequency at approximately 

213mc. 
5. Adjust the marker generator for the picture carrier of channel 13 (211.25mc.) 
G. Set the Channel Selector switch to channel 13, with the fine tuning control at the middle of its rota-

tion range. 
7. Turn on.the receiver and test equipment and allow about 15 minutes for it to warm up and stabilize. 
8. Set the oscilloscope gain control for a convenient size picture on the oscilloscope. 
9. Adjust L3, the slug in Channel 13 oscillator coil, so the marker pip (211.25mc) is at the 507e point on 

the overall response curve. (See sketch) 

FRONT VIEW  

Rwm, 

The oscillator alignment for all other high band channels is a factory adjustment. 

10. Set the Channel Selector to Channel 6, the sweep generator frequency to approximately 85mc and the 
marker generator to the picture carrier (83.25mc) of Channel 6. 

11. Adjust L4, the slug in Channel 6 oscillator coil so the marker pip (83.25mc) is at the 50% point on 
the slope of the overall response curve. (see sketch) 

The oscillator alignment for all other low band channels is 
a factory adjustment. 

Pix Carrier 

125.25 mc 

50% 

Sound Carrier 
129.75 no: 

This completes the VHF tuner oscillator alignment. 

TELEVISION ALIGNMENT PROCEDURE, UHF 

Alignment of the UHF Tuner is a simple procedure 
since its bandpass is essentially predetermined by 
the fixed characteristics of original component 
design, physical layout and associated circuitry. 
Except as stated otherwise in this procedure, band-
pass is not subject to serious change during align-
ment, however, replacement of any component with-
in the R-F or I-F curcuits may disturb the band-pass 
characteristics. Accordingly, whenever parts within 
these circuits are replaced, electrical and physical 
specifications of the original components must be 
duplicated as closely as possible. Wires, parts and 
other accessories must be replaced in their former 
positions. 

Complicated or specially designed test equipment 
is not required for practical alignment of the UHF 
Tuner. Instruments used for testing VHF sets are 
usually satisfactory. However, the following instru-
ments are needed; 

1. VHF signal generator with AM output and a 
sweep modulation of at least 12 megacycles. 

2. Oscilloscope or vacuum tube volt-ohmmeter 
for measurement of the relative signal. 

The oscilloscope or VTVM should be connected to 
the TV set video detector load resistor R113. 

The procedure for alignment consists of the follow-
ing steps in the suggested sequence given: 

1. Adjustment of the oscillator for proper band 
coverage. 

2. Alignment of R- F- circuits for maximum effec-
tiveness. 

12. Transfer the Sweep Signal Generator output terminals to the VHF tuner UHF input terminals on top nf 
the UHF tuner. (Connecting to terminals 4 and 5 on the VHF tuner terminal strip - see schematic.) 

13. Set the Channel Selector to UHF, and the sweep Generator to I27mc center frequency (or use the 
second harmonic of Channel 3 on selector switch type generators) 

14. Adjust C25 so a marker generator 125.25mc pip is at the 50% response point on the overall response 
curve. (See sketch). 

OSCILLATOR ADJUSTMENT 

1. Adjust UHF channel tuning control to ex-
treme counter- clockwise position. 

2. Feed a 465-megacycle AM signal to the UHF 
Tuner antenna terminals through a resistive 
matching network, consisting of 50 ohms 
across the generator output with 120 ohms in 
one side of the line to the tuner and 150 ohms 
in the other. The input impedance of the 
tuner is 300 ohms balanced. Adjust oscillator 
trimmer (C3) for maximum signal. (Use non-
metallic alignment tool.) ( When using a VHF 
signal generator, a fundamental of 93 mega-
cycles may be employed to produce the 5th 
harmonic energy of 465 megacycles.) 

3. Adjust VHF channel to extreme clockwise 
position. 

4. Set signal generator for a 900-megacycle 
output ( 5th harmonic of 180 megacycles). 
Carefully spread or pinch together the legs 
of the oscillator end-inductor (L3) for a 
maximum signal. 

5. Repeat above steps until no further improve-
ment in signal is apparent. (The oscillator 
alignment figures of 465 and 900 megacycles 
are only approximate, and may not fall pre-
cisely at the maximum dial settings; however, 
in every case the oscillator must be aligned 
so that both frequencies can be tuned by 
normal manipulation of the dial.) 

R.F. ALIGNMENT 

L Adjust UHF channel tuning control to extreme 
counter-clockwise position. 

2. Feed a 465-megacycle signal into the UHF 
tuner antenna terminals (as indicated above 
for oscillator alignment). 

3. Adjust R-F trimmers (Cl & C2) for maximum 
signal. 

4. Readjust tuning control to extreme clockwise 
position. 

5. Set signal generator for 900-megacycle output. 
6. Adjust end-inductors (L I & L2) for maximum 

signal. 
7. Repeat above steps until no further improve-

ment in signal is apparent. 
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CHASSIS 110. 817-10, - 11, - 3 -46, -81 -86, 110. 821M-10, -35 

C I 

591123 

BOTTOM VIEW  

L 3( ADJ 

UHF TUNER PC-54I335  

TELEVISION REPAIR PARTS LIST 

Schem. 
Loc. Chassis Part No. Description 

Selling M.U. 
Price Code 

C126 

C128 
C129 
C130 
C131 
C132 
C133 
C134 

C200 

C216 
C220 
C224 
C227 
C302 

C308 
C311 
C312 
C314 
C316 
C319 
C324 
C325 

A20175 

A555-100 
A20182 
A194-151 
A194-64 
A194-145 

PA555-123 A556-238 

Delete 

A20174 
A194-160 

A19109 

A197-151 

A190-137 
A19145 

A197-160 

A197-162 
821-10, -35 A1998-3 

A19217 
A19218 

CAP ACITORS 

Electrolytic 10-10mfd 450V 100mmf 
50V 
Ceramic 5.0mmf 500V ± 20% Unin. 
Electrolytic 50mfd 25V 
Paper .005rnfd 600V ± 20% 
Paper . 05mfd 200V ± 20% 
Paper .001mfd 600V ± 20% 
Ceramic Tubular 1500mmf 350V 
± 10% (Instil) 

Ceramic Tubular 220mmf 500V .34 
± 20% (Insul) 
Electrolytic 5mmf 350V ( non-polarized)1.90 A5 
Paper . 05mfd 600V ± 20% .34 

Ceramic Single Disc 5000mmf GMV .34 

Paper Molded Tubular . 005mmf 600V 
± 20% .34 
Mica 390mmf 500V ± 10% .34 
Mica 5mmf 2500V ± 20% .40 
Paper Molded Tubular . 05mmf 
600V ± 20% .44 

Paper Molded Tubular .. 1mfd 600V ± 20% . 54 
Ceramic 500mmf 20K V 2.50 AO 
Mica lOmmf 1500V ± 10% .40 
Mica 22mmf 1000V ± 10% .60 

4.20 B5 
.34 

1.30 AA5 
.34 
.30 
.30 

.34 

Schem. 
Loc. Chassis Part No. Description 

Selling M.U. 
Price Code 

R100 
R101 
R104 
R103 
R106 
R133 
R134 
R135 

R138 
R139 
R140 
R201 
R216 

R223 Delete 
R224 Delete 

R227 
R236 
R317 
R318 
R325 
R319 
R320 
R321 
R322 
R323 
R238 

A231-1159 

A231-1117 

A231-1179 
A231-1167 
A23I-1221 
A231-1195 
A231-1239 

A231-1215 

A231-1187 
A21134-22 
A231-1207 

A232-1209 
A232-1205 
Delete 

A232-1217 

A231-1109 
A233-1165 
A233-1163 

A233-1169 

L203 821M-10, -35 A28330 
L301 821M-10, -35 A28318-I 

817-10, -11 A28331 
821M-I0 

RESISTORS 

Carbon 2700 Ohm 1/2W ± 10% .18 

Carbon 47 Ohm 1/2w ± 10% .18 

Carbon 18K Ohm 1/2W ± 10% 
Carbon 5600 Ohm 1/2W ± 10% 
Carbon 1.0 Megohm 1/2W ± 10% 
Carbon 82K Ohm 1/2W ± 10% 
Carbon 5.6 Megohm 1/2W ± 10% 

.18 

.18 

.18 

.18 

.18 

Carbon 560K Ohm 1/2W ± 10% .18 

Carbon 39K Ohm 1/2W ± 10% 
Wirewound 80 Ohm 15W ± 10% 
Carbon 270K Ohm 1/2W ± 10% 

Carbon 330K Ohm 1W ± 20% 
Carbon 220K Ohm 1W ± 10% 

Carbon 680 Ohm 1W ± 10% 

Carbon 22 Ohm 1/2w ± 10% 
Carbon 4700 Ohm 2W ± 10% 
Carbon 3900 Ohm 2W ± 10% 

.18 

.90 

.18 

.24 

.24 

.24 

.18 

.34 

.34 

Carbon 6800 Ohm 2W ± 10% .34 

CHOKES & COILS 

Coil, Deflection Yoke 
Coil, Width Control 
Deflection Yoke Cover 8z 
Centering Device 

TRANSFORMERS 

T202 A10152 Vertical Output 

P101A,B 110.821M-35 A24145 
P205 A24141B 

PC541336 
PC541335 
PB541436A 

PB541470 
921591033 

CONTROLS 

Tone, Horiz. Hold 5K-250K 
Horizontal Hold 5000 Ohms 

R.F. SECTION 

Tuner, VHF (less Tubes) 
Tuner, UHF (less Tubes) 
Mounting Bracket & Bearing 
Plate Assembly 
Compression Springs 
Stringing Diagram Label 

CRT CHASSIS ACCESSORIES 

A541246 Bracket, Yoke Hood and CRT 
Grommet 

A541250-1 Bracket, Yoke Hood Support (Left) 
A541250-2 Bracket, Yoke Hood Support (Right) 
A541243 Bracket, CRT Front Support and Stop 
A541249 Bracket, Tie Rod 
A541254 CRT Strap Assemply 
A54126I-1 Rubber Cushion (CRT Front Support 

and Stop Bkt.) 
A541261-2 Rubber Cushion (CRT Front Support 

and Stop Bkt.) 
A541102-6 Rubber Cushion (CRT Strap) 

12.50 B5 
1.40 AA0 

1.60 A5 

7.50 B5 

3.30 B5 
2.65 B5 

43.50 B5 
48.20 B5 

.84 

.24 

.06 

2.30 
.60 
.60 

2.80 
.30 
.60 

.18 

.18 

.90 

MD
f1
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02
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Catalog No. 4170 a 27" Console Model UHF-VHF Television Receiver 

with full doors. ( Mahogany) 

SPECIFICATIONS 

Power Supply Rating  300 watts 105-120 volt 60 cycle AC 

Audio Power Rating  3.5 watts maximum 1.5 watts undistorted 
  300 ohm 

4 M.G. 

  Magnetic 

Magnetic 

45.75 MC 

41.25 MC 

47.25 MC 

39.75 MC 

Antenna Input Impedance 

Video Response   

Focus 

Sweep Deflection 

Picture Carrier  

Sound Carrier   

Adjacent Channel 

Adjacent Channel 

Sound Traps  

Picture Traps  

VI 6AU6 

V2 6BN6 

V3 6BK5 

V4 6CB6 

V5 6CB6 

V6 6CB6 

V7 6CB6 

V8 6CL6 

V9 6AU6 

V10 6BE6 

V1 lA 6SN7GTA 

VI1B 6SN7GTA 

V12 6AH4GT 

HIGH VOLTAGE 
WARNING 

TUBE COMPLEMENT 

Intercarrier Sound Amp. 

Sound Limiter Detector 

Audio Output 

First Picture I.F. 

Second Picture I.F. 
Third Picture I.F. 

Fourth Picture I.F. 

Video Amplifier 

AGC Tube 
Sync Separator 

Sync Splitter 

Vertical Oscillator 

Vertical Output 

V13 6AL5 

V14 6SN7GTA 

VI5 6CD6G 

V16 1B3GT 

V17 6AX4GT 

V18 5U4G 

V19 5U4G 

V20 27EP4 

V21 6BZ7 

V22 6J6 or 

6X8 

V23 6AF4 

V24 6BZ7 

Horizontal Discr. 

Horizontal Oscillator 

Horizontal Output 

Hi-V Rectifier 

Damper 

Power Rectifier 

Power Rectifier 

Picture Tube 

R. F. Amplifier 

R. F. Oscillator 

UHF Oscillator 

UHF I. F. 

Operation of this receiver outside the cabinet or with covers removed involves a shock 
hazard from the receiver power supplies. Work on the receiver should not be attempted 

by personnel not thoroughly familiar with the precautions necessary when working on 

high-voltage equipment. Do not operate the television receiver with its compartment 
cover removed. 

PRODUCTION CHANGES 

Schematic diagrams packed with Chassis 132.068, Model 4170, were in error 

in the connections to the Phono -TV switch ( SWIG). The correct portion of this 

schematic is shown below. 

DEFLECTION 
YOKE ADJ 
(VERTICAL) 

CENTERING 
CONTROL 

LOCK 

ION TRAP 

R106 

39K 

C105 

R107 1000 

10 Meg ..1 

Swic 

Phono  t  

C106 

.01 

Phono 

Jack 

DEFLECTION 
YOKE ADJ. 
(RADIA L) 

ION TRAP 

FOCUS 
A single-magnet "beam bender" is used with the picture tube. Rotate the trap around 
the tube neck and slide it forward or back until a light appears on the screen. Adjust 
the trap for the point closest to the bakelite tube base which gives maximum light on 
the screen. 

©John P. Rider CHASSIS 132. 068 



CHASSIS 132.068 

VHF ANTENNA TERMINALS 

UHF ANTENNA TERMINALS 
(UHF MODELS ONLY) 

n n 
oWl) o 

FOCUS / 

ZIO ,/ 

NOR. LOCK 

BUZZ CONTFOL 

VERT. LINEARITY 

 0 0 

TURN RIGHT 
TO INCREASE 
STABILITY 

ELECIRCNIC 
STABILIZER 

---

NOR. LJNEARITY 

A.G. POWER 

SPEAKER 
SOCKET 

WIDTH 

TUNER ADJUSTMENT 

(A3)HIGH CHANNELS 
ADJUSTMENT 

(A5) UHF POSITION 
OSO. ADJUSTMENT 

(A4) WW CHANNELS 
ADJUSTMENT 

VHF TUNER ( FRONT) 

NOTE: The design purpose of A3 and A4 is for adjustment for channel 13 and channel 6---

for High and Low channels coverage. The above procedure gives optimum adjust-

ment for any available stations. 

The UHF position oscillator trimmer (C20 - A5) should not be adjusted unless some type of 

interference is present at the 127 megacycle frequency. This adjustment (C20 - A5) corres-

ponds to the adjustments A3 and A4 for the VHF ranges. 

If the tuning knobs need to be pulled off, the Channel Selector knob must be removed first < 
and the "C" washer must be taken out before the Fine Tuning knob can be removed (See 
Figure No. 1). The UHF indicator disc is held on by a compression spring and is not 

G) 
keyed to the shaft. Install the "C" washer in place before attempting to remove the UHF ni 
indicator disc, to prevent breakage of the VHF Fine Tuning drive wheel. 

UHF 
PRISM 

STAGGER-TUNEDI.E ALIGNMENT PROCEDURE 

"C" WASHER 

TUNER SHAFT 

COMPRESSION 
SPRING 

UHF INDICATOR DISC 

VHF FINE TUNING AND 
UHF TUNING KNOB 

CHANNEL SELECTOR KNOB 
ALIGNMENT 

1. Set tuner to channel 9-10 or 11. 
2. Pull AGC tube V9 out. 
3. Connect -2.5 volts bias from junction R304 and R303 to ground with triple power switch in Suburban position. 
4. Connect VTVM across R217 & R218. Isolate VTVM with 18K resistor. Use -5V scale. 

5. Connect RF signal generator to ungrounded mixer tube ahead i.e. lift mixer tube sheild until it is just ungounded, 

6. Good R. F. grounding between TV receiver on test and test equipment is necessary. A metal surface bench top 

should be used to insure proper RF grounding. 

STEP FREQUENCY ADJUSTMENT INSTRUCTIONS 

1. 39.75 mc Top T201 for min. 

2. 41.25 mc Bottom T202 for min. Outer peak 

3. 47.25 mc. Bottom T203 for min. Outer peak 

4. 43.2 mc UHF-VHF 

42.8 mc VHF 

Tuner coil for max. Note: Turn bottom T201 completely out before 
making this adjustment. 

5. 45.2 mc UHF-VHF Bottom T201 for max. 

45.0 mc VHF 

6. 44 mc Top T202 for max. Outer peak 

7. 42.2 mc Top T203 for max. Outer peak-recheck steps 6 and7 

8. 40.3 mc Bottom T204 for max. 

9. 45.2 mc Bottom T105 for max. 

10. 43 mc Bottom T206 for max. Recheck steps 8-9 and 10 
_ 
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OVERALL SWEEP CHECK 

1. Connect RF signal generator to chassis near V4 for marker generator. Push shield down on mixer tube. 
2. Connect oscilloscope across R217 8/ RZ18. Isolate oscilloscope lead with 300 uuf to ground and 18K 

resistor in series. 18K 
3. Increase bias to - 3.5 volts. 1 To sco e 

To chassis 

4. Connect sweep generator to antenna terminals. Adjust sweep generator & tuner to channel 10. 1.#300 uuf 

CURVE 

45.75 

45 
42.25 

41.25 
ADJUSTMENT INSTRUCTIONS 

T205 

T206 

T205 positions 45.75 marker 

T206 adjusts tilt of curve 

Note: If desired curve cannot be obtained, slight adjustment of tuner 

coil and bottom TZ01 may be necessary. 

SOUND AND 4.5 MC TRAP ALIGNMENT 

1. Tune in available TV station and reduce signal into set until hiss is heard with sound_ This can be done by 
inserting an attenuator in the antenna lead-in or by removing antenna lead-in from the set and stray feeding 

in signal by placing lead-in in close proximity of the set. 

2. Set buzz control in the middle of its range. Adjust take off coil L201, top and bottom T101, Quadrature coil 
(L101) and buzz control for cleanest sound and minimum buzz. If any adjustment causes hiss to disappear 

reduce signal into set until hiss reappears and continue with adjustments. 

Note: If difficulty is en-Jun•ered either in reducing signal sufficiently or adjustments being very broad. The 

following procereure may be used. 

SOUND ALIGNMENT 

STEP EQUIPMENT CONNECTION FREQUENCY ADJUSTMENT INSTRUCTIONS 

1. Det. jig * Input of jig to 

pin 2 of VZ 

Keep lead between 15K 
resistor and pin 2 as short 
as possible 

Z. VTVM out put of jig Tune in available 
channel 

L201-T101 (top and 
bottom) for max. 

Adjust Ll01 on inner peak 

3. remove jig Same Quadrature coil 
(L101) for max. 
sound 

Set buss control in middle 

of its range before adjusting 

1,101 

4. Same Buss control for 

minimum buss 

Correct adjustment of buss 
control is approx. middle 

of its range 

5. Det. jig* Junction L205 
and 1.206 

Connect VTVM to output 

of jig 

6. RF signal 
generator 

Pin 9 (V8) 4.5 mc Tune 4.5 rat trap 
(1.205) for minimum 

- 

*Detector jig 

47 

Input '1111-1\Ae---1 
4 

15K 

470K 1N34 
1000 

VTVM 

Ground 

Pla 

TUBE LAYOUT 

--------------------

UHF MODELS CNLY 

OSC V 20 

P1CTUR E 

Tu BE 

./ITOU 

;7 

1,POL 5.1T VLIIT COIG 

T202 
T203 

50uM0 CuT 

.5 

•04 

POWER 

TRANS 

T205 

500.1 Leg OL T 
v2 

6EIN6 

Li 

'ESTNC 5L, v AMP 

CT 

( 

00. MSC 

Schematic Part 

Location No. 

C202 

C204 

C217 

C407 

C414 

C410 

C408 

C409 

C416 

C215 

C201.203, 

206,207,209, 

210.212,213, 

214,216, 

317 

C111,308, 

307,105 

C405 

C110 

C406 

C301 

C302,401. 

109 

C112 

C309 

C101,102, 

103.104, 

106,108 
C417,418 

C404,304 

C319 

N40355-1 

N41077-1 

N20290-390 
N20290-101 

N40538-2 

N20290-271 

N20331-331 

NZ0290-331 

N24994 

N41052-1 

N40053-102 

N40054-102 

N40108-102 
N40054-332 

N20433-392 

N40053-472 

N40054-472 

N40108-472 

N20324-472 

N40053-103 

N41135-103 

NZ5455-103 

N25455-223 

2teile_t_on 

CAPACITORS 

Disc. Z.2 mmfd, 500 V. 

Disc. 2.7 uuf 0.5 uul, P-100 

Mica. 39 uuf, 10% 

Mica. 100 uul, 10% 

Disc. 260 uuf, 5 KV. 

Mica. 270 uuf, 10% 
Mica. 330 uuf, 5%. 500V. 

Mica. 330 =1, 10% 

Hi Volt 500 uuf, 20 KV. 

Disc. 560 uuf 

Disc. 

Disc. 
Disc. 

Disc. 

Mica. 
Disc. 

.001 mfd, G. M. V. 

.001 raid. 20% 

Heavy Duty, . 001 mfd, 1000V. 

.0033 mfd, 20% 

3900 uttf, 5% Class B. 

.0047 uf, G. M. V. 

Disc. . 0047 mfd, 20% 
Disc. Heavy Duty . 0047 mfd, 1000V. 

.0047 mfd, S%, 600V. Min. Oil Imp. 

Molded Paper 

Disc, . 01 rnfd, G. 14, V. 

Disc. Heavy Duty, . 01 rnfd, 1500V. 

.01 mfd, 20%, 200V. Paper Tubular 

, 022 uf, 20%, 200V. Paper Tube 

M. U. 

List Code 

.34 

.34 

.31 

.26 

.32 

.26 

.26 

.26 

1.85 

26 

.23 

.23 

.26 

.21 

1.25 
.23 

.23 

.26 

.46 

.23 

.31 

.23 

.23 

)0
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Schematic Part 

Location No. 

C314 

C413,415 

C311 

C402,219 
C312,314 

C303 

C419,51 

C107,313, 

412 

C306 

C6 

C7 

C5 

C4 

Cl 

C3 

C2 

CP 21 

C411 

C218,50, 

305 

R420 

R419 

R425 

R415 

R208,204, 

212 

R101 

R113 

R215 

R332 

R416 

R428 

R105 

R322 

N25461-474 

N20457-473 

N25461-473 

N25455-473 

N25461-104 

N25455-224 

N25462-104 

N25462-224 

N25455-474 

N41534 

N25453 

N40002 

N41429 

N22422-20 

N22422-22 

N22422-21 

N24166 

N24528 

N25455-104 

N20309-39 

N20308-100 

N23970-26 

N20061-470 

N22382-470 

N22381-680 

N20070-181 

N22381-181 

N20070-271 

N23970-23 

N239 70-27 

N22382-681 

N22382-821 

R205,206,207, 

210,213, 

216 N22381-102 

R434 N20070-102 

R102,201, 

209 N20061-102 

R320 N22382-112 

RA26 N41050 

RA09 N22381-122 

R217,323, 

339 N22382-122 

R429 N25467-152 

R427 N23970-18 

R221 N22381-222 

R218 N22382-272 

R430 N20070-332 

R202,321 N22381-472 

R219 N41075-602 

R104 

R211,203 

R413 

R408 

R330 

R431,432 

N20302-682 

N22382-682 

N22381-822 

N20070-822 

N22382-912 

N25467-103 

p.scriptioª 

.47 uf, 20% 600V Paper Tube 

.047 mid, 10%, 600V, Paper Tube 

.047 mid, 20%, 600V, Paper Tube 

.047 mfd, 205,200V, Paper Tubs 

.1 mid, 20%, 600V, Paper Tube 

_22 uf, 20%, 200V. 

.1 mid, 20%, 400V, Paper Tube 

.22 uf, 20% 400V. 

.47 add, 20%, 200V, Paper Tube 

Elect., 2 mid, 150V. 

Elect., 4 mfd, 150V. 

Elect., 5 mid, 250V. 

Elect., 10 mid, 350V. 

Elect., 30-400V.., 60-20-350V. , 100-50W. 

Elect., 30 mid, 400V. 

Elect., 60-40-350V., 50-400V., 20-25V. 

Couplate 

Trimmer 40-370 

.1 mfd, 20%, 200V, Paper Tube 

RESISTORS 

3.9 ohm, 10%, 1/2W, W-W 

10 ohm, 10%, 1/2W, W-W 

10 ohm, 10%, 10W. 

47 ohm, 20%, 1/2W. 

47 ohm, 5%, 1/2W. 

68 ohm, 10%, 1/2W. 

180 ohm, 10%, 1W. 

180 ohm, 10%, 1/2W. 

270 ohm, 

300 ohm, 

400 ohm, 

680 ohm, 

820 ohm, 

10%, vor. 
10%, 5W. 

10%, 5W. 

5%, 1/2W. 
5%, 1/2W. 

1000 ohm, 10%, 1/2W. 

1000 ohm, 10%, 1W. 

1000 ohm, 20%, 1/2W. 

1100 ohm, 5%, 1/2W, 

1100 ohm, 5%, 22W. 

1200 ohm, 10%, 1/2W. 

1200 ohm, 5%, 1/2W. 

1500 ohm, 5%, 2W. 

2000 ohm, 10%, 5W. 

2200 ohm, 10%, 1/2W. 

2700 ohm, 5%, 1/2W. 

3300 ohm, 10%, 1W. 

4700 ohm, 10%, 1/2W. 

6000 ohm, 5%, 4W. 

6800 ohm, 10%, 1W. 
6800 ohm, 5%, 1/2W. 

8200 ohm, 10%, 1/2W. 

8200 ohm, 5%, 1/2W. 

9100 ohm, 5%, 1/2W. 

10K, 5%, 2W, 

Schematic Part 

List Location No 

.51 

.31 

.26 

.23 

.43 

.29 

.31 

.43 

.51 

.86 

1.15 

1.15 

1.30 

3.90 

2.00 

3.90 

.85 

.43 

.3] 

.15 

.15 

.86 

.15 

.15 

.15 

.20 

.15 

.20 

.36 

.36 

.15 

.15 

.15 

.20 

.15 

.15 

1.28 

.15 

.15 

.36 

.36 

.15 

.15 

.20 

.15 

.36 

.15 

.15 

.15 

.15 

.15 

.15 

R331 

R310 

R301 

R.224 

R214 

R417,418 

R303 

R406 

R307 

R433 

R106 

R305,316 

R308,313, 

319 

R304 

R109 

R302 

R306 

R110 

R410 

R225 

R401,402 

R412 

R317,222 

R421 

R108 

R309 

R318 

R325,414 

R404,314, 

334,3Z8 

R226 

R312 

R331 

R403 

R107 

N22381-103 

N22381-123 

N22382-123 

N22381-153 

N22381-183 

N20302-183 

N22382-223 

N20302-223 

N22382-273 

N22383-303 

N22381-393 

N22382-393 

N22381-473 

N2238Z-473 

N20061-473 

N22382-563 

N22382-823 

N22381-823 

N22382-913 

N22381-104 

N22382-104 

N22381-124 

N22381-154 

N20061-224 

N22381-334 

N22382-224 

N22381-394 

N22381-474 

N22381-105 

N22382-155 

N22381-155 

N22381-225 

N22381-475 

N20001-106 

Schematic Part 

Location No. 

N41439 - 1 

N407 11-1 

N40579-1 

N40712-1 

N41578-1 

N40517 

N40518 

N40488 

N40204-1 

N41615 

N23538 

N19579 

N24699-7 

N25095 

N25267-16 

10K, 

12K, 

12K, 

15K, 

18K, 

18K, 

22K, 

22K, 

27K, 

30K, 

39K, 

39K, 

47K, 

47K, 

47K, 

56K, 

82K, 

Description List 

RESISTORS  

10%, 1/2W. 

10%, 1/2W. 

5%, 1/2W. 

10%, I/2W. 

10%, 1/2W. 

10%, 2W. 

5%, 1/2W. 

10%, 2W. 

5%, 1/2W. 

5%, 1W. 

10%, 1/2W. 

5%, 1.2W. 

10%, 1/2W 

5%, 1/2W. 

20%, 1/2W. 

5%, I/2W. 

5%, 1/2W. 

82K, 10%, 1/2W, 

91K, 5%, 1/2W. 

100K, 10%, 1/2W. 

100K, 5%, I/2W. 

120K, 10%, 1/2W. 

150K, 10%, 1/2W. 

220K, 20%, 1/2W. 

330K, 10%, 1/2W. 

220K, 5%, 1/2W. 

390K, 10%, 1/2W. 

470K, 10%, 1/2W. 

.15 

.15 

.15 

.15 

.15 

.36 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

lmeg, 10%, 1/2W. 

1.5meg, 5%, 1/2W. 

1.5meg, 10%, 1/2W 

2.2meg, 10%, 1/2W 

4.7meg, 10%, 1/2W 

lOrneg. 20%, 1/2W. 

Description  

MISCELLANEOUS 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

Control Door & Escutcheon 

Knob, Channel Indicator 

Knob, Fine Tuning & UHF 

Knob, Volume 

Knob, Brightness 

Top Retainer Rail 

Bottom Retainer Rail 

Safety Glass 

Plastic Mask 

Speaker 10" P.M. 

Speaker Plug 

Speaker Socket 

Knob, Behind Control Door 

UHF Indicator Disc. 

Tuner Assy. 

L102 

L101 

L202 

L206 

L203 

L204 

L207 

L402 

L401 

L403 

L205 

L404 

L406 

L405 

T202 

T203 

T204,205 

T206 

T301 

T402 

T401 

T1C2 

L201 

T101 

T302 

T201 

M. U. 

List Code 

3.55 A5 

2.65 AA0 

1.30 

1.30 

.60 
2.00 

2.70 

18.00 B5 

5.30 E5 

5.70 B5 

.17 

.11 

.17 

.65 

65.00 B5 

COILS, CHOKES & TRANSFORMERS 

N25468-1 

N40937 

N25468-18 

N25468-16 

NZ5468-15 

N25468-19 

NZ5468-20 

N25468-10 

NZ3449 

N40532 

N25609 

N40533 

N22561-5 

N23095 

N40537 

N22381-561 

N40539 

N41171 

N41172 

N41173 

N41174 

N22446-1 

N40926 

N40513 

N24776-5 

N41176 

N41177 

N41092-1 

N41175 

Coil, Peaking 185 uh 

Coil, Quadrature 

Coil, Peaking 93 uh on 6800 ohm 

Coil, Peaking 500 uh on 10K 

Coil, Peaking 500 uh on Dummy 

Coil, Peaking 185 uh on 8200 ohm 

Coil, Peaking 215 uh on 8.2K 

Coil, Peaking 93 uh 

Coil, Horizontal Osc. 

Coil, Width Control 

Coil, Video Trap 

Coil, Horizontal Linearity 

Filter Choke 

Filament Choke 

Yoke, Deflection 

R335,336 Resistor 560 ohm, 10%, 

C315, Capacitor Disc. 100 uuf, 3KV. 

Transformer, 1st Pix I.F. Assy. ( M1) 

Transformer, 1st Pix I.F. Assy. ( M2) 

Transformer, 2nd & 3rd I.F. Assy. 

Transformer, 4th Pix I.F. Assy. 

Transformer, Vert. Osc. Assy. 

Transformer, Power 

Transformer, Horiz. Output Assy. 

Transformer, Audio Output 

Transformer, Sound Take Off 

Transformer, 1st Sound I.F. 

Vertical Output Choke Assy. 

Converter I.F. 

Schematic Part 

Location No. 

R111,223, 

SW- 3 

R220 

R333 

R327 

R411 

R112,SW-1 

R329 

R315 

R103 

SW-2 

N41498 

N19351 

N25265-2 

N40663 

N22871 

N40959 

N40512 

N24911-9 

N25662-2 

N41123-1 

N25511-1 

N41464 

N22464-50 

N22464-52 

N22464-41 

N22464-58 

N22464-53 

N22464-56 

N22464-43 

N22464-57 

N41038 

N41072 

N41073-1 

N41039 

N40991-2 

N24458-4 

Description  

2.00 AA5 

.60 

.60 

.60 

.60 

.60 

.60 

.60 

1.15 

2.00 

1.00 

1.30 

1.83 

.17 

17.20 B5 

1/2W . 15 

.60 

2.85 

2.00 

1.00 

4.00 A5 

2.85 AA0 

17.00 B5 

2.65 B5 

2.65 

1.65 

2.25 

3.25 AA0 

2.75 AAU 

MISCELLANEOUS  

Instruction Leaflet 

Dial Light Bulb 

Panel Light Socket Assy. 

High Voltage Fuse 

Tube Top Cap ( 6CD6G) 

Plug Interlock Assy. 

Socket & Corona Ring Assy. 

Kinescope Socket Assy. 

Ion Trap 

Anode Connector Assy. 

Hi Volt Top & Rear Cover Assy. 

41 mc Trap 

Control, 

Control, 

Control, 

Control, 

Control, 

Control, 

Control, 

Control, 

Control, 

Control, 

Volume, Brightness 

Contrast 

Vertical Linearity 

Vertical Hold 

Horizontal Hold 

Tone - Phono-TV Switch 

Height 

Fringe Lock 

Buzz 

Shaft Contrast 

Coupling, Contrast Control 

Local Distance Switch 

Control Magnetic Focus 

Antenna Loop Assy. 

M. U. 

List Code 

.23 

.43 

.17 

.17 

.85 

.41 

.77 

1.55 

.65 

3.25 AA0 

2.25 

.85 

.85 

.85 

.85 

2.25 

.85 

.85 

.55 

.60 

.29 

1.00 

5.00 

.92 

B5 
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CHASSIS 132. 045, - 1, - 2, - 3, -4 

Catalog No. 3146 is a 17" Con-

sole Yodel UHF-VHF Television 

Receiver. 

V21 6X8 
V20 6AK5 
V1 6AU6 
V2 6AL5 
V3 6AV6 
V4 6V6GT 
V5 6CB6 
V6 6CB6 
V7 6CB6 
V8 6BA6 

V9A 12AU7 
V9B 
V23 6AF4 

Catalog No. 3106 is a 17" Table Model 
Television Receiver. 

TUBE COMPLEMTT 

Oscillator-Mixer 

RF Amplifier 
Limiter 
Ratio Detector 
1st Audio Amplifier 
Audio Output 
1st Fix IF Amplifier 
2nd Fix IF Amplifier 
3rd Fix IF Amplifier 
4th Fix IF Amplifier 
2nd Detector and A.G.C. 
1st Sound IF Amplifier 
UHF Oscillator 

SPECIFICATIONS 

Power Supply Rating 
Audio Power Rating 
Antenna Input Impedance 
Video Response 
Focus 
Sweep Deflection 
Picture Carrier 
Sound Carrier 
Adjacent Channel Sound Traps 
Adjacent Channel Picture Traps 
Accompanying Sound Trap Shelf 

Rejection Trap 

V10 6AC7 Video Amplifier 
V11 12AU7 Sync Amplifier 8: 

Sync Separator 

V12A 6SN7GT Sync Splitter 
V12B Vertical Oscillator 
V13 6S4 Vertical Output 
V14 6AL5 Horizontal Discriminator 
V15 6SN7GT Horizontal Oscillator 
V16 6BQ6GT Horizontal Output 
V17 1B3GT Hi-Volt Rectifier 
V18 6W407 Damper 
V19 5U4G Power Rectifier 
V22 17LF4 Pioture Tube 
V24 6BQ7 or 

6BZ7 UHF IF Amplifier 

105-120 Volt, 270 Watts, 60 Cycle AC 
3.2 Watts 
300 Ohms. 
4 M.C. 
Electrostatic 
Magnetic 
45.75 M.C. 
41.25 M.C. 
47.25 M.C. 
39.75 M.C. 
41.6 M.C. 
4.5 M.G. 

PRODUCTION CHANG'S IN CHASSIS 132.045 

4 

(NOTE: SEE BUTS LIST FOR PART NUMBER AND DESCRIPTION OF FARTS DELETED & ADDED.) 

I. Chassis TE 132.045-1 differs from 132.045 as follows: 

1. VHF tuner changed from pentode to casoode circuit. 
2. Horizontal and vertical hold controls and circuits changed to provide a wider operating 

range. 
3. A dissapation change made in low voltage power supply to limit peak current in 5U4 tube. 

II. Chassis 162.045-2 differs from 132.045-1 as follows, 

1. Combination tuner connection changed to minimize regeneration. 
2. New design volume and channel selector knobs. 
3. C28 changed on VHF tuner to decrease Band width. 

III. Chassis 132.045-3 differs from 132.045-2 as follows: 

1. L110 and L112 peaking coils revisedto reduce smear and ringing. 
2. 6C4 tube (V25) and associated circuit added to improve vertical noise immunity. 

IV. Chassis 132.045-4 differsfrom 132.045-3 as follows: 

1. E plus voltage to VHF tuner is changed from 100 volts to 135 volts to improve 

sensitivity. 
2. Band elimination filter redesigned to improve sensitivity. 

PARTS LIST CHANGE CHASSIS 132.045-1  

PARTS DELETED  

R204-1 
R178 
C165 
R213 
R214 

R204-2 
R178-1 
0165-1 
RS 13-1 
R214-1 
R224 
C189 
R101 

N25267-5 
N25236-1 

N25267-7 
/40547-1 

N40543-1 
N40543-1 

C195, C196, C197 
ii40711-1 
N40712-1 

Combination Tuner 
VHF Tuner 
Resistor, 300 ohm. 
Resistor 10K. 
Capacitor, .033 mfd. 
Resistor 15K 
Resistor 2200 ohm. 

BUTS ADDED 

Combination Tuner 
VHF Tuner ( Cascode) 
Resistor, 50 ohm, 5W, 10% 
Resistor, 12K, 5%, 1/2W 
Capacitor, .022 ufd, 20%, 200V 
Resistor, 6.8K, 10%, 1/2-el 
Resistor, 1800 ohms, 10%, 20W 
Resistor, 100 ohm, 30W 
Capacitor, . 22 ufd, 20%, 400V 
hecistor, 47C ohm, 10%, 1W 

PARTS LIST CHANGE CHASSI3 132.045-2  

PARTS DELETED 

Knob, Channel Indicator 
Knob, Volume 

PARTS ADDED 

Capacitor, 1000 uuf, 500V 
Knob, Channel Indicator 
Knob, Volume 

$65.00 B5 
35.0n B5 

.15 

.15 

.23 

.15 
1.08 
1.08 
.43 
.15 

3.40 AS 
1.30 

.23 
3.40 A5 
1.30 

N3
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01
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L110 
L112 
R157 

L110 
L112 
V25 
R222 
R221 
C196 
C194, C195 
C197 
R157-1 

N25468-8 
N25468-1 

N25468-17 
N25468-16 

PARTS LIST 

PARTS LIST CHANGE CHA&SIS 132.045-5 

PARTS DELETES) 

Peaking coil 
Peaking coil 

hesistor,2.2 nag. 

PARTS ADDED 

Peaking coil 
Peaking coil 
6C4 tube 
Resistor, 560 g, veer 
Resistor, 68K, 5%, 1W 
Capacitor, . 22uf, 200V 
Capacitor, 1000 uuf, 500V 
Capacitor, .47 uf, 200V 
Resistor, 4.7 meg, le, 1/2W 

CHANGE CHASSIS 132.045-4 

FARTS DELETE) 

N40364 Band Elimination Filter 

PARTS ADDED 

.66 

.66 

.15 

.16 
•37 
.23 
.51 
.15 

R228 Resistor 10K, ZW, 10% .15 
C202 Capacitor, 4700 uuf .23 

N40917 IF-FM Trap 3.50 Ak0 

CONVERTER 
45 3NC 

T105 2NO 
4373 MC 

To4 rOT IF 
42251111C 

TIO3 
CONVERTER le 
42 25111C 

1106 3R13 te 
43.1 MC 

Trou 
RATIO OCT 

001 
1ST 5,E.•41) te 

T1004. .1tMC ION NORIZ 

45.044C 50UND TRAP LOCO 
TRAP 

¡LIOOS NORIE vERT,CAL 
AK« ORIvE LINEANITT 

TOP VIEW — CHASSIS 132.045 - 4 

SUBJECT: Addition of suffix - 5, to Chassis No. 132.045. Catalog No. 3106 & 3146 

This supplement covers parta changes and the UHF schematic diagram. 
For all other service information or repair parts refer to 57 RL 667 dated 
May, 1953 

SCHEMATIC PART 

LOCATION NO.  

PARTS LIST CHANGE IN CHASSIS 132.045-5 

PARTS DELETED 

DESCRIPTION 

N25267-7 Combination Tuner 

PARTS ADDED 

N25267-11 Combination Tuner 

SELLING 

PRICE 

65.00 

65.00 

MU. 

CODE 

B5 

B5 

NOTE: Pre-selector circuit of the UHF tuner was revised to improve the noise figure. 

DRIL 701E 
ADJ VIO) 
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45.3MG 

1105 210 IT 
4575 MC 

TOS 1ST I F 
42.251X 

T103 
CONVERTOR Li 
42 25 MG 
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TrOu 
OEIL YOKE RATIO OFT 
ADJ 1 RADIAL 

WIDTH 
cONTROL 

HEIGHT 
CONTROL 

LIGI 
LOT SOP* If 

TION 4TH 5MG 
SOUND 
TRAP 

ION HON Li CENTERING PRONE, ISDRIZ 
TRAP LOCK RING JACK DRIVE 

VERTIC•L 

LINEARITY 45.0 MG 

TOP VIEW — CHASSIS 132.045 

TEE ALL CHAMEL VHF-UHF COLIBINATION 

DEFL YOKE 
ADJ. ( VENT ) 

['EFL YOKE 
ADJ ( RADIAL) 

WIDTH 
GOISTROL 

HEIGHT 
CONTROL 

TUNER SYSTEM 

The combination tuner employs individual UHF 
and VHF tuners mechanically ganged together to be operated by 
one set of control knobs. UHF tuning is accomplished by a 
two-speed pulley system. The prism (UHF position) indicates 
the UHF channels which are tuned by the VHF Fire Tuning knob. 
Rapid UHF tuning is achieved by pressing in the VHF Fine 
Tuning knob to engage a direct-drive mechanism. When this 
Fine Tuning knob is released, the UHF tuning ratio is approxi-
mately 12 to 1. 

If the tuning knobs need to be pulled off, the 
Channel Selector knob must be removed first and the " C" washer 
must be taken out before the Fine Tuning knob can be removed 
(See Figure No. 1). The UHF indicator disc is held on by 
a compression spring and is not keyed to the shaft. Install 
the "C" washer in place before attempting to remove the UHF 
indicator disc, to prevent breakage of the VHF Fine Tuning 
drive wheel. 

FIG. N2. I. 

"C'I WASHER 

TUNER SHAFT 

COMPRESSION 
SPRING 

VHF FINE TUNING AND 
UHF TUNING KNOB 

UHF INDICATOR DISC 
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CHASSIS 132. -45, - , -3, -4 

. VHF OPERATION 
A. GENERAL 

The VHF tuner is a conventional 12-position.switch 
type where the Fine Tuning is accomplished with a 
variable capacitor in the R.F. oscillator tuning cir-
cuit. This variable capacitor is mechanically connected 
to the Fine Tuning shaft. 

There is an additional position on the VHF tuner 
(between Channels 6 and 7) which is used during UHF 
operation. Filament voltage is applied to the UHF 
tuner tubes during VHF operation; however, the B 
plus voltage is applied to the UHF tuner only during 
UHF operation. 

B. eDJUSTMENT 

The frequency of the VHF R.F. osonlator may be ad-
justed as follows: A High-Channels adjustment (A3), 
and a Low-Channels adjustment (A4), of the R.F. 
oscillator is accessible when the channel tuning knobs 
are removed. ( See Figure 2): 

1. High-Channels. 

a. Set the Channel Selector Switch to the highest 
available station between channels 7 and 13. 

b. Adjust (A3) so that the picture will just dis. 
appear at one point when turning the Fine-Tuning 
ccotrol clockwise. 

c. The remaining lower "High-Channels" should be 
within the range of the Fine-Tuning. 

2. Low Channels 

a. Set the Channel Selector Switch to the highest 
available station between channels 2 and 6. 

b. Adjust ( A4) so that the picture will just dis-
appear at one point when turning the Fine-Tuning 
control clockwise. 

c. The remaining lower " Low-Channels" should be 
within the range of the Fine-Tuning. 

NOTE: - The design purpose of A3 and A4 is for adjustment 
for channel 13 and channel 6 --- for high and 
Low channels coverage. The aoove procedure 
gives optimum adjustment for any available stations. 

The UHF position oscillator trimmer (020 - A5) ( See Figures 
2 and 4) should not be adjusted unless some type of inter-
ference is present at the 127 megacycle ( 1st I.F.) frequency. 
This adjustment (C20 - A5) corresponds to the adjustments A3 
and A4 for the VHF ranges. 

R.F. -VHF 

6807 

I.F.-UHF 

VHF SECTION 

6X8 

OSC. 

MIXER 

TO I.F. 
AMP 

UHF SECTION 

lr 
CRYSTAL 

MI XER 

6 AF4 

OSC. 

6807 
OR 
6BZ 7 
IF AMP 

(A3) HIGH CHANNELS 
ADJUSTMENT 

(A5) UHF POSITION 
OSO ADJUSTMENT 

(M) LOW CHANNELS 
ADJUSTMENT B. M1TUSTMENT  

The a-ignment or a Uht.' tuner is quite similar to the align-
ment encountered in a VHF tuner. The most noticeable 
difference is the frequencies covered. The most important 
problem when using these high frequencies is that of ob-
taining a suitable test signal. If suitable UHF test equip-
ment is not available, it is sug,ested that harmonics from 
a VHF signal generator be used to obtain these signals. It 
is well to bring out at this point that the harmonics will 
be so small in magnitude that it will probably be necessary 
to use the entire television chassis in order to get enough 
amplification to see the response curve on an oscilloscope. 
When using the television chassis to obtain a complete res-
ponse curve, it would be well to mark the VHF only response 
curve on the face of the oscilloscope tube before attempting 
UHF alignment. The VHF adjustments should not be changed 
after UHF alignment is undertaken as it would be possible to 
misalign the VHF circuits making complete realignment necessary 
It is well to point out that each UHF tuner has been care-
fully tracked over the entire UHF range and that major re-
alignment should not be necessary. In general the two tubes 
or the crystal detector can be replaced with little or no 
change noticed in the alignment of the tuner. Note: For 
best overall performance ( tracking) replace crystal with 
same type; i.e., 1N72 1N82, 1N110. 
CAUTION: - in attempting to service a tuner, (UHF or VHF) 
do not move or rearrange any of the components as this 
would easily change the distributed capacity enough to 
cause serious misalignment. If it is necessary to re-
place a component, make sure that the exact lead length 
and physical characteristics are obtained with the new 
component. The following checks can be made: 
1. Oscillator section and crystel detection --- the 
grounding wire from the tuner test point ( See Figure No. 5) 
can be unsoldered and a 0 to 5 milliampere meter inserted 
from this tuner test point to the chassis. A . 001 capacitor 
should be connected from the tuner test point to chassis to 
keep R.F. from the meter leads. With the meter in this 
position, a reading from 0.5 to 2.5 millamperes should be 
indicated over the tuning range. ( Indicates diode current 
resulting from oscillator injection.) If no reading or 
incorrect reading is indicated, replace either oscillator 
tube or crystal detector. If trouble is still evident, re-
place both items. ( Note: Be sure to resolder grounding wire 
from tuner test point to chassis.) 

II. UHF OPERATION 

Aid:lEne lc onversion superheterodyne system is em-
ployed when the receiver is operating in a UHF 
position. The UHF tuner consists of a three-element 
concentric line tuning element which is used as two 
preselector circuits and a UHF oscillator tuning 
circuit. A crystal diode serves as a mixer and 
from it a 127 megacycle signal is applied to the UHF 
I.F. amplifier. The R.F. tube in the VHF tuner is 
used as an extra 127 megacycle I.F. amplifier for 
UHF operation. The oscillator mixer tube in the 
VHF tuner converts this 127 megacycle signal to the 
41 megacycle I.F. f2equency of the television 
chassis. See Block diagram (Figure No. 3). As 
the channel selector knob is turned to UHF, the 
following connections are made: 
1. The B plus voltage is applied to the UHF tuner 

unit. 
2. The UHF output circuit is applied to the matching 
transformer which is switched into the input cir-
cuit of the VHF tuner. 
3. The conventional VHF tuner input circuit is 
isolated and grounded by this switching operation. 
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C5 
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C3 

127 MC. LE INPUT 
TRANSFORMER 
TI 

2ND. 
RE TRIMMER 
C8 

127 MC. 1.F OUTPUT 
TRANSFORMER 12 

TUNER TEST POINT 

Combination Tuner - Top View Fig. No. 4 

CHANNEL 13 
RE GRID TRIMMER 
LI 

CHANNEL 13 
R.F PLATE TRIMMER 
L3 

CHANNEL 13 
CONVERTER GRID 
TRIMMER 
L4 
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COIL 
L6 

UHF POSITION 
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RE ALIGNMENT 
VARIABLE 
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ENT VARIABLE 
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Combination Tuner - Bottom View Fig. No. 5 
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TUNER UNIT - BOTTOM VIEW 
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COMBINATION TUNER PARTS LIST ( ELECTRICAL) 

SCHEMATIC PART 

LOCATION NO. DESCRIPTION PRICE MU CODE 

CAPACITORS 

C7 N25675-8 Capacitor 1.8uuf, 10% .15 
C16, C17, C18, 
C19, C23 N23078 Capacitor, Disc. 100uuf .20 
C24, C25 N25675-7 Capacitor, Gimmick 68uuf, 20% .20 
C2, C10 N25675-2 Capacitor, Gimmick luuf, 10% .20 
Cl, C4 N25675-1 Capacitor, Gimmick 0.68uuf, 10% .20 
C11 N25675-9 Capacitor, Gimmick 1.1uuf, 10% .20 
C9 N25675-4 Capacitor, Gimmick 2.2uuf, 10% .20 
C6 N25675-e Capacitor, Gimmick 0.82uuf, 10% .20 
C26, C27, C28 N25671 Capacitor, Feed-Thru Ceramic 1000uuf .25 
C13 N25678-1 Capaoitor, Feed-Thru Ceramic 12uuf, 5% .86 
C14 N25718-1 Capacitor, Feed-Thru Ceramic 6uuf, 5% .85 

C12 N25690-1 Capaoitor, Trimmer Assy., Osc. .75 
C5, C8 N25719-1. Capacitor, Trimmer, Ceramic 0.4-3.0uuf . 60 

CHOKES AND COILS 

L14, L15 N25249-1 Choke, R. F. (White Dot) .45 

LS, L11 N25249-2 Choke, R. F. (Red Dot) .45 
19, L10 N25672 Choke, Filament .48 
L12 N25249-4 Choke, Neutralizing ( Yellow Dot) .45 
L7, L13 N25249-3 Choke, Crystal Return ( Orange Dot) .45 
Ti N25669 Coil, I. F. Input .75 
T2 N25670 Coil, I. F. Output 2.40 

MISCELLANEOUS 

Kl N25209 Crystal Diode 
N25920 Crystal Diode Socket 

Tuner Unit VHF ( see parts list) 

RESISTORS 

R6 N22381-101 Resistor 100o, 10% 1/2 W 
R9, R10 N22381-102 Resistor 1000ohm, 10% 1/2 W 
R5 N22381-103 Resistor 10K, 10%, 1/2 
R11, R12 N20061-104 Resistor 100K, 20% 1/2 W 
R7 N22381-474 Resistor 47K, 10% 1/2 W 

3.30 A5 
.35 

COMBINATION TUNER PARTS LIST ( MECHANICAL) 
Schematic Location  Pert No. Description Price Litt 

N26-601-1 uenter rully Amoy. .35 

N20403 "C" Washer .15 

N20404 Drive Cord (e) .15 

N20445 Drive Cord (#3) .15 

N26026 Dial Belt (#1) .85 

N25021 Idler % Hey Spring .16 

N25275-1 Fully Assy. & Vernier Shaft .20 

N20409-1 Ring "E" Retainer .16 

N25248 Screw, Nylon .15 

N25223 Spring Compression .16 

N26313,-4 Spring, Tension (#2) .15 

N25313-1 Spring, Tension (#1) .16 

N25219 Spring, Torieen (0) .15 

N25134 Torque, Bearing .16 

N25274-1 VHF Pulley Ass,. .76  

241 Code 
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CHASSIS 132.045, - 1, - 2, - 3, -4 

1. use correct form. 

2. On the Purchase Order always give the following information: 
(1) RART NUMBER (number printed on the part if different from 

that anown in this list) and DESCRIPTION for each part ordered. 

When no part number is assigned, order by description and rating. 
Also give PRICE of part ( indicate if no selling). 

(2) The CHASSIS NUMBER, which is 132.045. See "DIV. 57 STANDARD 
NOU.ENCLATURE INDEX" for source, nane end address. 

3. ORDERING INSTRUCTIONS: 
Send Purchase Orders DIRECT to SOURCE No. 132. See "DIV. 57 STANDARD 
NOME2CLATURE INDEX" for source, name and address. 

4. MARK-UP: Selling prices in the following list produce a ! ARK-UP of AA5, 
unless otherwise noted in the M.U. Code Column. 

5. In all correspondence relating to cabinets, always mention the Jource 
code letter stamped in the upper rear rail of consoles or on sti'ker 
on the back, bottom or inside of cabinet. 

Schematic Location  Fart No. Description  

C130 
C137 
C117, C134 
C122, C128, 
C142, C146, 
C167 
C183 
C104, C118, 
C123, C124, 
C129, C130, 
0136, C139, 
C145, 0190, 
C192, C193 
C105, 0103, 
C144 
C111 
0176 
C152, C179 
C174 
C177 
C107 
C175 
C155, C156 
0161 
C108 
C110, C114 
C162 

N25520 
N40364 
N25626 
N24528 

0134 
C101 N25530-13 

N24123..820 
N24994 

C119, 
C125, 
0131, 
0141, 
0191, 

C116 

C172-1 
C113, C171-2 
C186, C187 
C165 
C163, C169, C184 
C109 
C151, C170 
C166 
C754, C182 
CI48, C149 
0112, C153, 
C168, C185 
C188 
0178 
0157, C181 
C120, C126, 
0132, C138 
C194 
Cl 
C2 

N25453 
N22422-13 

HOW TO ORDER PARTS 

Antenna Term. Board 
Band Elimination Trap 
Beam Centering Control 
Capacitor, 370 uuf, Trimner 
Capaoitor, 2.2 uuf, 0.5 uuf, 500V Ceramic 
Capacitor, 8.2 uuf, 10%, Ceramic 
Capacitor, 47 uuf, 10%, Ceramic 
Capacitor, 68 uuf, 10%, Disc 
Capacitor, 82 uuf, 10%, 1500V 
Capacitor, 500 uuf, Hi-Volt 
Capacitor, 1000 uuf, Min 500 D.S. W.V. 

Capacitor, 

Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 

Capaoitor, 
Capacitor, 
Capacitor, 
Capacitor, 
Capacitor. 
Capacitor, 
Capacitor, 
Capacitor, 
Capaoitor, 
Capacitor, 
Capacitor, 

Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 

Capacitor, 
Ceacitor, 
Capacitor, 

Price List MD Code 

.15 
3.10 AA0 
1.25 
.43 
.34 
.26 
.31 
.23 
.23 

2.00 
Disc .23 

5000 uuf, Min. 500 D.C.W.B. Disc .23 

47 uuf, 20%, 500V Mica .23 

100 uuf, 10%, 500V, Mica .26 
270 uuf, 10%, 600V, Mica .26 
330 uuf, 5%, 500V, Mica .31 
330 uuf, le, 500V, Mica .26 
500 uuf, le, 500V, Mica .26 
3900 uuf, 5%, Class "8", Mica 1.25 
.001 ufd, 20%, 600V, Molded Raper .23 
.0015 ufd, 20%, 600V, Molded Saper .23 
.0033 ufd, 20%, 600V, Raper Tubular.23 
.0047 ufd, 20%, 600V, Molded Saper .23 
.0047 ufd, 5%, 600V, Molded Raper 

Min. Oil. Imp. .46 
.0047 ufd, 20%, 200V, Raper Tubular.23 
.01 ufd, 20%, 400V, Molded Paper .23 
.01 ufd, 20%, 600V, Molded Paper . 31 
.033 ufd, 20%, 200V, Raper Tubular . 23 
.047 led, 20%. 600V. Molded eaper . 26 
.047 ufd, 20%, 200V, Molded Paper .23 
.047 ufd, 20%, 400V, Molded Paper .26 
.1 ufd, 20%, 1000V, Raper Tubular .34 
.1 ufd, 20%, 600V, Molded Raper .43 
.1 ufd, 20%, 200V, Molded Paper .29 
.1 ufd, 20%, 400V, Molded Paper . 31 

.22 ufd, 20%, 200V, Molded taper 

.22 ufd, 20%, 600V, Raper Tubular 

.47 ufd, 20%, 200V, Molded Raper 
610 uuf, le, 500V, Ceramic 

.37 

.51 

.51 

.31 

.1 ufd, 20%, 400V, Molded Paper .31 
4 ufd, 150V, electrolytic 
20 ufd, 25V, Eleotrolytio 
50 ufd, 350V 
60 ufd, 400V 
5 ufd, 450V 

1.05 
3.45 AS 

C3 

C4 
C5 
C6 

:mat" ' ocation 

L101 
LI13 

L111 
L119, L103 
L134, L124 
L106, R139 
L112 
L109 
L110, R152 
L108 
L120 
11113, R150, SW102 
R189 
R181 
R170, R198 
R176 
CP61 

L114 
L102, L104 

N40543-1 use 
N40542-1 use 

21101 
R206 
R223 
R202 
R121, R126, R132 
R204, R204...1 
R146 
R136 
R103, R125 
R129, R138 
2151 
R109 
R118 
R182, R183 
R162-2 
R122 
R123, F128 
P130, R133, R127 
R104 
R164 
R196 
R180 
R161-2 
R214 
R177 
R119 
R147 
1122, R127 
R148, R165 

Bart No. Description  

N22422-14 Capacitor, 100 ufd, 50V, Electrolytic 
20 ufd, 450V 
80 ufd, 350V 
50 ufd, 350V 

N25454 Capacitor, 100 ufd, 25V Electrolytic 
N25452 Capacitor, 20 ufd, 450V, Electrolytic 
N22422-15 Capacitor, 40 ufd, 300V, Llectrolytic 

30 ufd. 300V. 
N25543 Sound Pick Off 
N23449 Coil, Horizontal Oscillator 
N25609 Coil, Video Trap 
N22500-19 Coil, Video Peaking 20 uh an 18K 

N22500-8 Coil, Video Peaking 20 uh on 12K 
N25468-1 Coil, Video Peaking, 185 uh on dummy 
N25468-5 Coil, Video Peaking, 100uh 
N25468-6 Coil, Video Peaking, 250 uh on 16K 
N25468-6 Coil, Video Peaking, 40 uh 
N25916 Coil, Video Peaking 1.7 uh 
N22464-27 Control, Vol, Contrast, On-Off 
N22464-40 Control, Brightness 
N22464-41 Control, Vert. Linearity 
N22464-42 Control, Vert. Hold & Horizontal Hold 
N22464-43 Control, Height 
124166 Couplate, Vert. Int. Circuit 
N193b1 Dial Light Bulb 
N25265-1 Dial Light Socket 
N40210-1 Control Door Assy. 
N25537 Glees 
N24227-4 Rubber Grommet 
N22493 Fuse 1/4 Amp. 

N40656 Fuse 1/2 Amp. ( Timer Supply) 
N23087-1 Filter Choke 
N23095 Filament Choke 
N40711-.1 Knob, Channel Indicator 
N40712-1 Knob. Volume 
N25735-1 Knob, Contrast 
525094-1 Knob, Fine Tuning & UHF 
N24699.-2 Knob, PS-TV Switch 
525095 UHF Indicator, Disc 
N25525 Local Distance Switch 
N40079-1 Pin Cushion Magnets, 35 gauss 
140412 Plastic Mask 
X22489 Plug Interlock 

>Bistor, 3.9 ohm, le, 1/2W, le-yr 
Resistor, 22ohm4 10%, 1/21 
Resistor, 47 ohm, 20%, 1/21 
Resistor, 47 ohm, 10%, led 
Resistor, 300 ohm, 10%, 58 
Resistor, 100 ohm, le, 1/2W 
Resistor, 120 ohm, 10%, 1/28 
Resistor, 150 ohm, 24, 1/21.1 

Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 

Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 

150 ohm, le, 1/2W 
390 ohm, 5%, vew 
470 ohm, le, 1W 
560 ohm, le, 1/2W 
820 ohm, le, 1/2W 
820 ohm, le, 1W 
1000 ohm, 20%, O W 

1000 ohm, 14, 1/2w 
1100 ohm, e, 1/211 
1200 ohm, le, 1/2W 
1500 ohm, 20%, 1/2W 
1800 ohm, le, 1/21 
2200 olau4 10%, 201 
1800 ohm, 14, 2W 
2200 ohm, 27,%, 21 
330 ohm, 5%, 1/28 
330 ohm, 20%, 1/28 
4700 ohm, le, 1/2W 

trice List MU Code 

3.35 A5 

1.43 
1.65 
2.55 

1050 
.94 

1.14 

.66 

.66 

.66 

.66 

.66 

.68 
2.56 
.74 
.74 

1.62 
.74 
.85 
.23 
.26 

2.50 
4.65 B5 
.06 
.29 
.29 
.20 
.17 

3.40 A5 
1.30 
.60 
1.30 
.17 
.65 
.23 
.85 

4,60 AO 
.23 
.15 
.15 
.15 
.15 
.15 
.15 
.15 
.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 
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Schematic Location Art No. Description  

P153 
R185, P199 
R195 
R184 
R155 
R219 
R111, R112, R178 
R107 

R220 
R213 
R201 
R221 
R124 
R108 
R135„ R169 
R215-1 
R205, R206, R207 
R159 
R110, P163 
R144, R171 
R218, R116 
R190, R151, R197-1 
R102, R200 
R115 
R145, R212 
R141, R143, R154 
R187, R217 
R158, R156 
R209 
R174, R203 
R160, R140, R142 
R106, R186-1 
R117, R149 
R153-1 
R173, R175-1 
R157, R179 
R192 
R114 
R172 

1B3GT 

7111 
7110 
T102 
T113 
1104 
7105 
`1106 
1108 
7103 
T109 
1101 
1107 

7112 

N25697 
N25002 
N24911-0 
N25597-1 
N25607-1 
N23538 
N19579 
N24989 
N24990-1 
N24776-1 
N25696 
N25411 
N25412 
N25413 
N25474 
N25410 
N22446-1 
N25322 
N25415 
N25662-1 
N25963 
N25267-5 
U25236-1 
N25471 
N40027 
N24807 

Resistor, 4700 
Resistor, 8200 
Resistor, 8200 
Resistor,' 10K, 
Resistor, 10K, 
Resistor, 10K, 
Resistor, 10K, 
Resistor; 12K, 
Resistor, 12K, 
Resistor, 15K, 
Resistor, 15K, 
Resistor, 15K, 
Resistor, 16K, 
Resistor, lax, 
Resistor, 22X, 
Resistor, 22K, 

ohm, 5%, 241 
ohm, lq%, 
ohm, 10%, 1W 
10%, 1/2W 
20%, 1/214 
5%, 2W 
5%, Off 
10%, le 
10%, 2W 
5%, er 
10%, 1/2W 
10%, 1IN 
5%, ZR 
5%, 1/2W 
10%, 1W 
10%, 1/2W 

Resistor, 27K, 10%, 2W 
Resistor, 47K, 10%, 1W 
Resistor, 47K, 10%, 1/2W 
Resistor, 100K, 10%, 1/2W 

Resistor, 100K, 5%, 1/2W 
Resistor, 120K, 10%, 1/21N 
Resistor, 150K, 10%, 1/2W 
Resistor, 220K, 2D%, 1/2W 
Resistor, 220K, 10%, 1/2W 

Resistor, 270K, 10%, 1/2W 
Resistor, 470K, 20%, UN 
Resistor, 470K, 10., 1/2W 
Resistor, 560K, 10%, 1/2W 
Resistor, 680K, 20%, 1/2W 
Resistor, 1 meg., 20%, 1/2W 

hesistor, 1.5 mg., 5%, 1/e 
Resistor, 2.2 meg. 10%, 1/2W 
Resistor 4.7 meg., 10%, ye 

0% Resistor, 10 meg. 2, 12W 
Resistor, 10 meg. 10%. 1W 
Selenium Rectifier 
Socket & Corona Ring Assy. 
Kinescope Socket Assy. 
Speaker 8" P. M. & Plug 
Speaker 5" P.M. & Plug 
Speaker Plug 
Speaker, booket 
Transformer, Horimntal Output Assy. 
lransformer, Vert. Output Assy. 
Transformer, Audio Output Assy. 
Transformer, Power 
iransformer, Let Fix. I.F. 
Transformer, 2nd pix. I.F. 
Transformer, 3rd Fix. I.F. 
lronsformer, 4th Fix. I. F. 
Transformer, Coverter 
Iransfmmer, Vert. Oso. Assy. 
Iransformer, Ratio Detector 
Transformer, Cathode Trap 
Ion Trap 
I.F. & F.M. Trap Assy.* 
Tuner Assembly Combination 
Tuner Unit VHF 
Tube Top Cap 
Width Control 
Deflection Yoke 

Price List MU Code 
.15 
.15 
.15 
.15 
*15 
.15 
.15 
.15 
.16 
.15 
.15 
.16 
.15 
.15 
.15 
.15 

.15 

.15 

.16 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.15 

.16 

.15 

.15 

.15 

.13 
.15 

2.55 
.60 
.41 

5.00 AO 
3.90 A5 
.17 
.11 

6.20 B5 
3.36 A5 
2.65 
17.00 B5 
1.54 
1.54 
1.68 
1.68 
1.40 
2.52 AAO 
2.88 MO 
1.31 
.77 

4.00 AO 
65.00 B5 
36.00 B5 

.06 
1.35 
6.75 B5 

SCHEMATIC PART 

LOCATION NO. 

Cl, C4 

C2 
C3 
C5 
C6 
C7 
C8 
C9 
C10 
C12 

C13 
C14 
C16, C17, C18 

C19, C23 
C24, C25 
C26, C27, C28 

R5 
R6 
R7 
R9, R10 
R11, R12 

L9, L10, 
R3, R4 

L11, R13 

L12, L15 

L13, L8 

Ti 

T2 

Kl 
K1 

NZ5675-2 
NZ5675-3 
N25675-11 

N25719-1 
N25675-1 
N25675-10 

N25719-2 
N25675-4 
N25675-12 

N25690-1 
N25678-1 

N25718-1 
N23078 

N25675-7 
N25671 

N22381-103 
N22381-101 
N22381-474 
N22381-471 
N20061-104 

DESCRIPTION  

CAPACITORS 

Capacitor, 

Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 

Capacitor, 
Capacitor, 

Capacitor, 
Capacitor, 

Capacitor, 
Capacitor, 
Capacitor, 
Capacitor, 

Capacitor, 
Capacitor, 

LIST 

luuf, 10%, Gimmick . 20 
1.5uuf, 10%, Gimmick . 20 

. 39uuf, 5%, Gimmick . 20 
0.4-3. Ouuf, Ceramic 60 
O. 68uuf, 10%, Gimmick . 20 

• 24uuf, 5%, Gimmick . 20 
0.4-3. Ouuf, Ceramic . 60 
2.2uuf, 10%, Gimmick . 20 

O. 5uuf, 5%, Gimmick . 20 
Osc. Trimmer Assy. . 75 

12uuf, 5%, N220,Ceramic. 85 

6uuf, 5%, N220, Ceramic. 85 
1000uuf, Ceramic . 20 

68uuf, 20%, Gimmick . 20 
1000uuf, GMV, Ceramic . 25 

RESISTORS 

Resistor, 10K, 10%, 1/2W. 
Resistor, 100ohm, 10%, 1/2W. 

Resistor, 470K, 10%, 1/2W 

Resistor, 470ohm, 10%, 1/2W. 
Resistor, 100K, 20%, 1/2W. 

CHOKES, COILS, & TRANSFORMERS 

N25672 

N41183 

N25249-5 

N25249-2 

N41182 

N25670 

N41292 
N41293 or 

N25920 

Choke, Filament, 65uh 

Choke, R. F . , . 35uh 

Choke, R. F. , . 65uh 

Choke, R. F. , . 65uh 

Coil, I. F. Input 
Coil, I. F . Output 

MISCELLANEOUS 

Crystal Diode ( 1N82) 

Crystal Diode ( 1N110) 

Crystal Diode Socket 

.15 

. 15 
▪ 15 
. 15 
. 15 

.48 

.48 

.45 

.45 

.83 

2.40 

4.85 
4.85 

. 35 

M. U. 

CODE 

3
9
V
d
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l
 
MD
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CHASSIS 100.400 

GENERAL DESCRIPTION 
The information contained in this service R.L. covers catalog numbers 

3177-A and 3187 A. Both receivers utilizE.. clici.”is 100 400 and differ only 

as to cabinet design. 

Seventeen tubes are used solely for reproduction of the visual and aural 

portions of the television broadcast. In addition, a heavy duty transformer 

and two rectifier tubes provide power for operation of all stages. 

Outstanding circuit features of the receivers include a high gain R F. 

tuner which is noted for its stability and rugged mechanical construction, 

an inter-carrier sound system which is free from distortion normally caused 

by oscillator drift, automatic frequency control of horizontal sync system, 

automatic gain control, and retrace line suppression. 

The R.F. tuner is of a turret type construction with individual coils easily 

replaceable. The circuit uses a cascode R.F. amplifier which provides 

good gain on both high and low television channels, while keeping in-

herent tube noise to a minimum 

PICTURE TUBE 
21MP4 

RETAINING ROD 
W520971 

ION TRAP 
ASSEMBLY 
W521183 

DEFLECTION YOKE 
W520942 

R.F. TUNER UNIT 
W521287 

ANTENNA 
TERMINALS 

SPEAKER 
LEADS 

SERIAL 
NUMBER 

SPEAKER 

A three stage I.F. amplifier is used with the first two stages connected as 

d cascade amplifier. Good overall sciis;tiv;ly is achieved by a stable R.F. 

and I.F. amplifier which is controlled by an excellent A.G.C. system and 

A.G.C. controlled R.F amplifier, and I.F. system. 

These stages are followed by a video amplifier. Also keyed A.G.C. and 

Gated Sync. Amplifier provides the receiver with good immunity to 

noise and other interference. 

Suppression of retrace lines by an ingenious circuit arrangement con-

tributes to ease of operation of the receiver. This highly desirable per-

formance feature permits a wide variety of picture brightness and contrast 

control settings without appearance of retrace lines. 

Orderly and well spaced arrangement of all components on a generously 

proportioned chassis pan permits easy access to all tube and circuits for 

analysis and measurement. In addition, some of the major components 

such as the yoke and horizontal output transformer, are easily replaced 

because electrical connection is made by "snap-on" or "plug-in" con-

nectors. 

VERTICAL 
LINEARITY 

-CHASSIS AND PICTURE TUBE ASSEMBLY CONTROL 

Catalog Type 

3177-A P M. Dynamic 

3187-A P.M. Dynamic 

DIMENSIONS 

Model 

3177-A 

3187-A 

Height 

38" 

37%" 

Size 

10" 

10" 

Width 

25" 

231/s" 

INTERMEDIATE FREQUENCIES 

Sound Carrier-22.1 Mc 

Picture Carrier-26.6 Mc. 

SPECIFICATIONS 

V.C. Imped. 

3.2 Ohms 

3.2 Ohms 

Depth 

203'4" 

2334a" 

I.F. SYSTEM 

VERTICAL 
SIZE 

CONTROL 

CENTERING 
MAGNET 
ASSEMBLY 

HORIZONTAL 
BLOCKING 
OSCILLATOR 

SLUG 

WIDTH 
CONTROL 

HORIZONTAL 
DRIVE 

CONTROL 

HORIZONTAL 
RANGE 
CONTROL 

PHONO 
INPUT SOCKET 

Three Stages—stagger tuned—for composite signal. 

One additional stage for sound channel. 

DETECTOR 

Sound—Ratio Type 

Picture—Germanium Crystal Type 

RETRACE LINE SUPPRESSOR 

Eliminates retrace lines thruout the normal range of picture brightness 
and contrast. 

DEFLECTION 

Magnetic 

POWER REQUIREMENTS 

117 volts 60 cycles 200 watts 

ANTENNA INPUT IMPEDANCE 

300 ohms—balanced to ground. 

PICTURE SIZE 

21" Rectangular 

R. F. TUNER 

Turret type construction; individually removable coil assemblies for all 
channels. All components are easily accessible for servicing. 

TUBE COMPLEMENT 
Tube No. 

VI 

V2 

V3 

V4 

V5 

V6 

V7 A&B 

V8 A&B 

V9 

VIO 

VI I 

V12 

V13 

V14 

V15 

V16 

V17 

V18 

V19 

Tube Type 

6CB6 

6CB6 

6CB6 

6CL6 

6AU6 

6E4E6 

12AT7 

6SN7GT 

6BQ6GT 

1B3GT 

6AX4GT 

5U4G 

6AU6 

618 

6AQ5 

6AH4GT 

21MP4 

6BQ7, or 6BZ7 

616 

FOCUS 

Electrostatic 

HORIZONTAL SYNCHRONIZATION 

Automatic frequency control provides excellent picture stability. 

HIGH VOLTAGE POWER SUPPLY 

"Fly-back" type. Completely enclosed in a shielded compartment. 

BUILT-IN ANTENNA 

Broad band dipole. 

© John F. Rider 

Function 

1st I.F. Amplifier 

2nd I.F. Amplifier 

3rd I.F. Amplifier 

Video Amplifier 

Keyer—A.G.C. 

Gated Sync. Separator 

Sync. Amplifier—Vertical Blocking Oscillator 

Horiz. A.F.C.—Horiz. Blocking Osc. 

Horiz. Scanning Output 

High Voltage Rectifier 

Horizontal Damping 

Rectifier 

Sound I.F. Amp.—Limiter 

Sound Discriminator—Sound Amplifier 

Sound Output 

Vertical Scanning Output 

Picture Tube 

R.F. Amplifier 

Mixer—Oscillator 
- 
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PHONOGRAPH CONNECTIONS 
This receiver may be used in conjunction with a separate record player 

to play your favorite records. When a record player utilizing a high 

impedance pick-up unit is connected as described in the following para. 

graphs, the television receiver serves to faithfully reproduce the recorded 

sound. A pin-jack type phono-socket, located at the back of the tele-

vision chassis is used for the connection of the phonograph unit. Record 

players have a cable for connection to an amplifying device which con-

tains two wires ( or one wire and a braided shield). The end of this cable 

which is to be connected to the television chassis must be equipped with a 

pin type Phono Plug which fits the socket on the chassis and one may be 

ordered from any Sears Store by requesting a Phono Plug W500966. 

After properly connecting the record player to the television receiver, 

connect the 117 Volt power card from the record player to a convenient 

wall outlet. Slide the "PHONO TELEV" switch (located under the name 

plate) to the up position, then turn on the television receiver. Operate 

the record player in the prescribed manner. If the phonograph has a 

separate volume control, that control should be set to nearly the maximum 

volume position. Volume can then be controlled by adjusting the "VOL-

UME" knob on the television receiver. 

When it is desired to again use the receiver for regular television recep-

tion it is not necessary to disconnect the record player; merely slide the 

"PHONO TELEV" switch to the down position and turn the record player's 

"ON-OFF" switch to the "OFF" position. 

- CLEANING GLASS WINDOW AND PICTURE TUBE FACE - 
These receivers are equipped with removable glass w indows for easy 3. Carefully remove the glass window avoiding any possibility of scratch-

cleaning. Removal can be accomplished by following the procedure below. ing or chipping it. 

1. Remove power cord from wall outlet. 

2 Take off the gold colored picture frame or escutcheon that retains 

glass window by taking out the cross-slotted screws in this frame while 

at the some time supporting the glass window to keep it from falling 

forward. 

4. Using a slightly dampened lint free soft cloth, carefully wipe the inside 

of the glass window and the face of the picture tube. Avoid any 

scratching, scraping or chipping that might impair the glass surface. 

5 When replacing the glass window be sure that screws are securely 

tightened. 

- SYNCROGUIDE TRANSFORMER ALIGNMENT - 
Alignment of the Syncroguide transformer, circuit diagram # 128, which 
is used in the Horizontal Oscillator circuit, can be accomplished by utiliz- 
ing the procedure outlined below. To perform this alignment, it will be 
necessary to use an oscilloscope, preferably one that has a 2 megacycle 
response and a low input capacity probe-under 100 mmfd. to ground. 

IMPORTANT: The first peak of the wave form should never be higher 
than the second peak nor should the first peak be lower than the second 
peak by more than 3%. Also when adjusting the "Bottom Slug," the 
picture must be in sync, therefore it may be necessary to turn the " Hori-
zontal Hold" control clockwise when performing this step. After this 
adjustment has been completed, disconnect 'scope from receiver. 

1. - Set the "Top Slug" and "Bottom Slug" of the Syncroguide trans-
former to their maximum counter-clockwise positions. 9. Set "Horizontal Hold" control 

Slug" until picture is locked 
2. Short together terminals C and D of the Syncroguide transformer. switching "Channel Selector" k 

counter-clockwise until picture is 
3. Set "Horizontal Range" control, located on rear of chassis pan, to in Fig. 24. 

its maximum clockwise position. 

4 Set "Horizontal Hold" control, located at front of chassis 
maximum counter-clockwise position. 

to its 

5. Turn on receiver and tune in any local TV channel. 

6. Adjust "Top Slug" clockwise until picture just locks in horizontally. 

7. Remove short from terminals C and D. If picture does not hold sync 
when short is removed, adjust "Bottom Slug" clockwise until picture 
locks in. 

8. Connect 'scope to terminal C of Syncroguide transformer and adjust 
sweep rate of 'scope until two cycles of oscillogram remain stationary. 
Turn "Bottom Slug" clockwise until wave form peaks are equal in 
height as shown in Fig. 21. 

10. Horizontal holding action of rec 

11. 

a. When " Horizontal Hold" con 
wise position and "Channel 
may appear as shown in Fig. 2 

b. When "Horizontal Hold" cont 
tion, picture may lose sync 
knob. 

c. When "Horizontal Hold" co 
center of its range, picture rent 
Selector" knob. 

If the foregoing steps fail to c 
action under normal receiver op 
(.01 mfd.) connected across ter 
transformer is part W512311, tu 
a substitute part. 

CORRECT INCORRECT 
Fig. 21 Fig. 22 

INCORRECT 
Fig. 23 

ALIGNMENT PROCEDURE 
The receiver chassis must be removed from the cabinet in order to ac-

complish alignment of all tuned circuits. 

Alignment of all RF and IF tuned circuits in this receiver may be ac-

complished by utilizing the procedures described in the following charts. 

These procedures should preferably be applied in the order in which they 

are presented. Alignment of Sound Channel or IF Channel may be ac-

complished individually if desired. 

The RF Amplifier and Mixer alignment may also be accomplished inde-

pendent of Sound or IF Channel alignment, but oscillator calibration can 

only be done after IF Channel has been correctly aligned. 

CAUTION 

The picture tube is highly evacuated and 

if broken fragments will be violently ex-

pelled. Handle with care. Avoid contact 

with metal shell of picture tube as this is 

part of the high voltage circuit. 

INSTRUMENTS: The following instruments will be required as signal 

sources and output indicators during the alignment. Since accurate 

alignment of a television receiver is heavily dependent upon the perform-

ance of your instruments, it is imperative that they meet the essential 

specifications described here. 

1. STANDARD SIGNAL GENERATOR to provide unmodulated (pure 

RF) signals at the following frequencies. Maximum output on all 

SOUND 

ranges should be at least . 1 volt with provision for attenuation as 

desired. This instrument must have good frequency stability and be 

accurately calibrated. 

a. IF Frequencies: 

4.5 Mc. Sound Channel 

22.1 Mc. to 26.6 Mc. IF Channel 

b. RF Frequencies: 

54 to 88 Mc. 

174 to 216 Mc. 

. RF Frequencies: 

54 to 88 Mc. 

174 to 216 Mc. 
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3. RF SWEEP GENERATOR to provide frequency modulated signal for 

observing the over-all bandpass characteristic and RF Channel align-

ment at the following frequencies: 

20 to 30 Mc. with 10 Mc. sweep width. 

54 to 88 Mc. with 10 Mc. sweep width. 

174 to 216 Mc. with 10 Mc. sweep width. 



INSTRUMENT CONNECTIONS FOR SOUND CHANNEL ALIGNMENT 
CHASSIS 100.400 

IF CHANNEL ALIGNMENT PROCEDURE 
STANDARD 

SIGNAL GEN. 

SET TO 4.5 MC. 

NO MODULATION 

(PURE R.F.) 

1000 
MA4F. 

GROUND TO 

RECEIVER CHASSIS 

VI 
6C1.6 

VIDEO Mir 

FIG. 1 

Generator Connections 
for Sound Channel and 4.5 Mc. Sound Trap 

Alignment 

2114P4 
must IUSE 

 • CRYSTAL •  
DETECTOR 
(SEE FIG. 3) 

•  
 ›oRouND To*  
RECEIVER CHASSIS 

FIG. 2 

Crystal Detector and VTVM Connections 

for 4.5 Mc. Sound Trap 

Alignment 

100 
MMF. 

47K 

FIG. 3 

Circuit Diagram for 

Crystal Detector shown in Fig. 2 

es. 

ISO 

618 
SOUND DISIRIMMICIR 

SOUND AMP 

USE 10,000 OHM 
ISOLATING RESISTOR 

IN SERIES WITH 

METER PROBE 

 • 

V.T.V.M. 

GROUND TO 
RECEIVER CHASSIS 

FIG. 4 

VTVM Connections 

for Sound IF Alignment 

114 
618 

SOUND DISCRIMINATOR 
SOUND sve 

AMY.  USE 10,000 OHM 
ISOLATING RESISTOR 

IN SERIES WITH 

METER PROBE 

V.T.V.M. 

68K 

68N 

FIG. 5 

VTVM Connections 

for Sound Discriminator 

Alignment 

REDUCTION OF INTERCARRIER BUZZ 

Under actual reception conditions slight " dynami):" unbalance of the dis-

criminator secondary can emphasize intercarrier buzz due to incomplete 
amplitude modulation rejection. Therefore it is vitally important to obtain 

an accurate setting of the discriminator secondary slug under these con-
ditions. 

— Disconnect all instrumcnts (be sure that I.F. tube removed for the adjust-

ment of Sound Trap has been replaced) and then connect an antenna to 
the receiver to obtain program reception from a local station. If inter-

carrier buzz is prominent, a slight readjustment of the discriminator 
secondary slug (#2) should be made to obtain the "dip" point for the 

buzzing sound. Note that program sound will be clear and free from 
distortion at this point. Buzz should now be at an acceptable minimum 
if station transmission is not at fault. 

©John F. Rider 

1 In order to eliminate the possibility of spurious oscillations, it is de-

sirable to render the RF oscillator inoperative. This may be readily 

accomplished by insulating oscillator terminals of tuner. Remove tuner 

bottom shield and place a piece of transparent cellulose tape on the 

first two contacts (from front) of drum assembly. Use any inoperativa 
channel and rotate drum to this insulated position, 

2 Short antenna terminals tc,gether with a jumper wire. 

3 Connect a 3 volt battery to the receiver AGC system so that negative 
terminal of battery connects to the AGC line and positive terminal of 
battery connects to receiver chassis. See Fig. 11 for convenient point of 
connection. 

4 If the IF channel is badly misaligned and two or more immediately ad-

joining IF stages are tuned to the same frequen y, oscillation may oc-

cur. Such oscillation shows up as an excessive voltage across the 
video detector load, circuit reference number 42 and 43, and is indi-

cated by the VTVM that is connected to this point during alignment. 

It should be noted that voltage due to IF oscillation is unaffected by 
strength of signal from the generator. 

Where IF oscillation is encountered, it is generally possible to correct 
the condition by detuning the IF coils in different directions. If that 

does not have the desired effect, increase fixed bias on AGC line by 
using a 41/2 volt battery instead of the 3 volt battery referred to in 

instruction # 3. After stopping the oscillation in this manner it will 

then be possible to align all IF stages using the following procedure, 

however, the AGC bias battery must be changed bock to 3 volts when 

using the oscilloscope to observe band pass characteristics. Once all 
stages have been aligned using the 41/2  volt bias, the IF channel 
should be stable with reduced bias. 

STANDARD SIGNAL 
GENERATOR SWEEP GENERATOR 

VTVM 'SCOPE 
CONNEC- 
TIONS 

MISCELLANEOUS 

INSTRUCTIONS 
TRIMMER 
OR SLUG 

TYPE OF AD2UST-
MENT AND OUTPUT 

INDICATION 
CONNEC- 

TIONS 
FREQUENCY CONNEC- 

TIONS 
FREQ. 

CONNEC- 
TIONS 

Connect as 
shown in 
Fig. 7. 23.4 MC. Not used, 

Connect as 
shown in 
Fig. 9. 

Not used, 

Be sure that RF os- 
cillator has been 
rendered inopeca- 
tiv• as outlined in 
instruction .2.:1 at 
the head of this 
chart. 

#5 
Converter 

plate 
coil 

(See Fig. 10) 

Adjust for maximum 
reading on VTVM. 

Sama 01 
above. 

24.2 MC. Not used. Same as 
above. Not used. S ame as 

above. 
#6 

1st I.F. 
(See Fig. 10) 

Adjust for maximum 
reading on VTVM. 

Some as 
above. 

26.2 MC. Not used. 
Same as 

above. Not used. Same as 
above. 

#7 
2nd I.F. 

(See Fig. 10) 

Adjust for maximum 
reading on VTVM. 

Same as above, 25.4 MC. Not used. Same as 
above. Not used. Sam• as 

above. 
# 8 

3rd I.F. 
(See Fig. 10) 

Adjust for maximum 
reading on VTVM. 

Connect as 
shown in 
Fig. 8. 

264 
Connect .. 
shown in 
Fig. 8. 

25 MC. 
Sweep 
Width 
10 Mc. 

Same as 
above. 

Connect as 
shown in Fig. 9 

IMPORTANT: 

1. Adjust output at- 
t•nuator on 
sweep generator 
so that reading 
on VTVM Is op-
proximately one- 
half volt. 

2. S • t attenuator 
on standard sig- 
nal generator so 
that marker dg- 
nal does not dis.  
tort the pattern 
on the oscine- 
scope. 

3. Be sure that 
3 volt battery is 
connected to AGC 
line as specified 
in instruction #3 
at the hood of 
this chart. Do not 
use a battery of 
any other volt- repeated, 
age. 

former 
frequencies. 

The I.F. 
by the use 
should compare 
picture carrier 
50% ( -±.-10%) 
in Fig. 6. 

20 

40 —  

60 _._ 

100— 

% • 

Should thi 
menti, the 

of th, marker 
slugs 

bandpass characteristic can now be observed 
of a 'scope. Its general shape and contour 

with the curve shown in Fig. 6. The 
marker ( 26.6 Mc.) should appear at the 
amplitude position of the curve as shown 

EACH DIVISION = I MG• 
.. f 

— 
SOUND 
MARKER 

observation 
complete 

exercising 
generator 

for maximum 

j t t I f 4 

l 

50X 

1 

PICTURE 
MARKER 

I.F. 

RESPONSE 

FIG. 6 CUR V E 

fail to meet the above require-
I.F. alignment procedure mutt bei 
greater care in frequency setting 

and adjusting the I.F. trans-
output at the prescribed 

Same as 
above. 22.1 

Same as 
above, 

Sam. as 
above, 

Some as 
above, 

Same as 
above, 

Same as 
above, 

The sound carrier marker ( 22.1 Mc.) can be observed 
by the use of a ' scope and should be compared with 
that shown in Fig. 6. Increase the vertical gain control 
on ' scope in order to magnify the sound por tion of the 
response curve. This marker should appear at the posi-
tion indicated in Fig. 6. Should the sound marker not be 
properly positioned, check the setting of the picture 
carrier marker as indicated in the previous step. 

G) 

O) 

7J 



RF CHANNEL ALIGNMENT PROCEDURE 

SOLDER PIGTAIL 

FOR GENERATOR 
CONNECTION 

GROUND TO 
TUNER FRAME 

FIG. 7 
Generator Connections 

for IF Channel Alignment 

GROUND TO 
TUNER FRAME 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

MARKER SIGNAL) 

RAISE TUBE 
SH ELD TO 
ISOLATE IT 
FROM BASE 

SOLDER PIGTAIL FOR 
GENERATOR CONNECTION 

RAISE TUBE 
SHIELD TO 
ISOLATE IT 
FROM BASE 

ROUND TO 
TUNER FRAME 

FIG. 8 
Generator Connections 

for IF Channel Alignment 

PLACE 1000 MMFD 

CONDENSER ACROSS 

'SCOPE TERMINALS 
AS AN R.F. FILTER 

GROUND T 
RECEIVER 
CHASSIS 

• R. 

42 

• 

GROUND TO 
RECEIVER 
CHASSIS 

USE 10.000 OHM 
ISOLATING RESISTOR 
IN SERIES WITH METER 

AND OSCILLOSCOPE PROBES 

FIG. 9 
VTVM and Oscilloscope Connections 

for IF Channel Alignment 

CA:0 
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FIG. 10 
Top View of Chassis 
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FIG. 11 
Bottom View of Chassis 

RF CHANNEL ALIGNMENT PROCEDURE 

1. CAUTION: The shell of the picture tube has a high voltage potential, 

approximately 14,000 volts, and contact should be avoided. As the 

adjustment screws are in relatively close proximity to this shell, some 

means of insulation from accidental contact should be provided. 

2. Connect a 3 volt battery to the receiver AGC system so that negative 
terminal of battery connects to AGC line and positive terminal of bat-

tery connects to receiver chassis. (See Fig. 11 for convenient point 
of connection.) 

STANDARD SIGNAL 
GENERATOR 

SWEEP GENERATOR VTVM 

COININEC- 

TIONS 

SCOPE 

CONNEC- 

TIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST. 

MENT AND OUTPUT 

INDICATION CONNEC- 

TIONS 
FREQUENCY 

CONNEC- 

TIONS 
FREQ. 

RF AMPLIFIER AND MIXER ALIGNMENT 

Connect as 
shoo wnw n in 
Fig. 12. 

209.75 MC. 
Sound Carrier 
205.25 MC. 

Picture Carri- 
Cr Marker. 

Connect as 

12 a n d set shown in Fig. 

controls for 
sweep width 
of 10 Mc. on 
t e I • y i - 
s 1 o n channel 
specified in 
the next col- 
umn. 

CHANNEL Not used. 
Connect as 
shown in 
Fig. 13. 

Set Chann•I Selig- 
tOr TO # 12. *t 9 

Mixer Grid. 
(See Fig. 19) 

el() 
RF Amp. 

Pl#12ot., 
(See Fig. 19) 

d: 1 1 

RF Amp. 
Grid, 

(See Fig. 19) 

Adjust these trimmers to obtain proper-
ly shaped RE bond pass characteristic as 
shown in Fig. 16. Use Mixer Grid trim-
mer #9; and RF Amplifier Plate trimmer 
#10 to obtain correct amplitude of char-
acteristic in vicinity of picture and sound 
carrier markers. Then adjust RF Amp. 
Grid trimmer # 11 to equalize overall 
amplitude Repeat adjustment of 
mers to be sure correct response has 
been obtained. 

IMPORTANT: When adjusting trimmers #9, 10 and 11 it will be noted that the 
bond pass characteristic can be brood. 
ened by sacrificing amplitude. It is un-
desirable to overly broaden the curve as 
that would result in a loss of sensitivity. 

IMPORTANT: 
Keep output of 
'standard signal 
generator at ° level 
that provid•s a 
readable marker 
but does not distort 
the curve that is be- 
ing observed on the 
scope. 

Same as 

above' 

The bandpass 
charac- 
t•ristic for 
each of the 
succ•s- 
sive channels 
should now 
be observed 
individ- 
ually. For fre- 
quenct setting 
of marker sig- 
nals see table 
in Fig. 15. 

Same as 
above. 

Set sweep 
g • n • r - 
ator to 
c h a n - 
nel f r e. 
q u e n - 
cies being 
observed, 

Not used. Some as 
abc'vel 

Set channel selector 
to channel being 
observed. 

The RF band pass characteristic of the oth£r television 
channels should now be checked without disturbing the 
settings of trimmers #9, 10 and 11. Adjust the RF 
sweep generator and marker generator for operation en 
the other television channels, observing position of both 
the sound carrier and picture carrier markers. Band pass 
characteristic of these channels should conform close to 
the RF response curve in Fig. 16. If necessary, a com-
promise may be obtained to compensate for large varia-
lions in channel response by returning to channel #12 
and making slight changcs in the settings of trimmers 
#9, 10 and 11. 

'OSCILLATOR ALIGNMENT 

1. IMPORTANT: Before undertaking oscillator alignment be sure IF 3. 
circuits are correctly aligned for band pass characteristic illustrated 

in Fig. 6. 
2. During oscillator alignment, it is necessary to set the Fine Tuning 4. 

control so that the tooth on the fiber fine tuning cam points downward 
(correct position for this control is shown in Fig. 18). 

During this step and thru-out all succeeding steps it is necessary to: 

keep output of sweep generator at a level that does not allow reading 

on VTVM to exceed one-half volt. 

Keep output of standard signal generator at a level that provides a 
readable marker but does not distort the curve that is being observed 

on the ' scope. 

Connect as 
shown in 
Fig. 12. 

209.75 MC. 
Sound Carrier 

Marker 

205.25 MC. 
Picture Carri- 
er Marker, 

Connect as 
shown in Fig. 
12 a n d set 
Controls for 
sweep width 
of 10 Mc. on 
televi- 
sion channel 
specified in 
the next col- 
umn. 

CHANNEL 
#12 

Connect as 
shown in 
Fig. 14. 

Connect as 
shown in 
Fig. 14. 

Set Channel 
Selector to 

#12 

Be sure that gener- 
alors output does 
not exceed voltage 
specified in instruc-
tions #3 and 4 
above. 

Using a non-metallic screwdriver to adjust channel # 12 
oscillator slug (accessible thru hole on front of RF 
Tuner Unit-see Fig. 18) shift response curve so that 
picture carrier marker is located at the position indicated 
in Fig. 17. 

Position of sound carrier marker should appear as indi-
cated in Fig. 17. 

Same os 
above, 

The bandpass 
charac-
teristic for 
each of the 
SUCCes- 

sive channels 
sh ou Id now 
be observed 
individ- 
ually. For fre- 
quency setting 
of marker sig- 
nals see table 
in Fig. 15. 

Same as 
above. 

Set sweep 
gener- 
ator to 
c h a n - 
nel f r e - 
q u e n - 
cies being 
observed. 

Some as 
above, 

Same as 
above' 

Set channel selector 
to channel being  
observed. 

Adjust the RF sweep generator and marker generator 
for operation on the other television channels. After 
setting Channel Selector to corresponding channel, ad-

r, esTlhau ion. dpt hesrorumu nihtdso l ecaorrnerf responseromnact curve s(iursetthoFasitgc1plIalic8ttou) kor ,,ef 7 sR to earp shifpUetneadit i 

at the position indicated in Fig. 17. 

NOTE: Make sure that cam on fine tuning control shaft 
remai.ts properly positioned during this step ( tooth on 
the cam pointing downward-see Fig. 18). 

If on oscillator slug "fol s into" its coi form dur ng adjustment, remove the slug move toward the end so that its threads will be engaged by the 
the Channel Coil from the turret assembly and lift the Slug Retaining Slug Retaining Spring when that spring is returned to its normal position. 

Spring aside. By tapping the coil form it should be possible to make (See Fig. 20.) 

If an unsatisfactory overall response is obtained for a particular shown in Fig. 16, then, ( 1) attempt to obtain a better compromise for RF 

channel, observe RF Amp. and Mixer response curve for that channel, response on all channels by realigning RF Amp. and Mixer circuits, or (2) 

If characteristic does not conform reasonably well within the typical curve try replacing Antenna, RF and Oscillator coils for the particular channels. 
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CHASSIS 100.400 

CIRCUIT DESCRIPTION FOR W521287 RF TUNER 
STANDARD 

SIGNAL GEN. 

(SUPPLIES e  
MARKER SIGNAL) 

GROUND TO CHASSIS 

"..WEEP GENERATOR 

WITH SO OHM 

UNBALANCED 

OUTPUT CABLE 

COUPLE LOOSELY- DO NOT MAKE 

ELECTRICAL CONTACT- MERELY TWIST 

INSULATED WIRES TO FORM TWO TURNS. 

50.n. 

120.rs 

20 .A. 

FIG. 12 
Generator Connections 

for RF Channel Alignment 

Sc OPF 
GROUND 

TO 
RECEIVER 

CHASSIS 

USE 10,000 OHM 

ISOLATING RESISTOR 
IN SERIES WITH 

OSCILLOSCOPE PROBE 

AN 
TERMINALS 

PLACE 1000 MMF. CONDENSER ACROSS SCOPE TERMINALS 

AS AN R.F. FILTER 

FIG. 13 
Oscilloscope Connections 

for RF Amp. and Mixer Alignment 

GROUND TO 
RECEIVER 

CHASSIS 

PLACE 1000 MMFD 

CONDENSER ACROSS 

'SCOPE TERMINALS 

AS AN R.F. FILTER 

GROUND TO 
RECEIVER 

CHASSIS 

USE 10,000 OHM 
ISOLATING RESISTOR 

IN SERIES WITH METER 

AND OSCILLOSCOPE PROBES 

FIG. 14 
VTVM and Oscilloscope Connections 

for Oscillator Alignment 

CHANNEL 
NUMBER 

PICTURE CARRIER 
, MARKER FREQ. 

SOUND CARRIER 
f_ MARKER FREQ. 

f 
13 211.25 MC. 215.75 MC. 

12 205.25 MC. 209.75 MC. _ 

11 199.25 MC. 203.75 MC. 

10 193.25 MC. 197.75 MC. 

9 187.25 MC. 191.75 MC. 

8 181.25 MC. 185.75 MC. 

7 175.25 MC. 179.75 MC. 

6 83.25 MC. 87.75 MC. 

5 77.25 MC. 81.75 MC. 

4 67.25 MC. 71.75 MC. 

3 61.25 MC. 65.75 MC. 

2 55.25 MC. 59.75 MC. 

Fig. 15 
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FIG. 16 

FINE TUNING SHAFT 

CHANNEL SELECTOR SHAFT 

John F. Rider 

FINE TUNING CAM 

This cam must be set 
to position shown when 

adjusting oscillator slug. 
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FIG. 17 

MIXER GRID TRIMMER 

OSCILLATOR COIL TUNING 

SLUG FOR CHANNEL IN USE, 

FIG. 18 
Front View of 
RF Tuner Unit 

eerg. 

...MDR GRID 

tRIIMIER 

R AMP 
0,•11 / Rel.( R 

II I' MAO 
GRID TRII.1.«II 

Slugs for coils of other channels 

become accessible thru 
same opening as Channel 
Selector(and Tuner Turret) 
is rotated. 

FIG. 19 
Trimmer Location of 

-e- Tuner  

CIRCUIT DESCRIPTION FOR W521287 RF TUNER 
The turret type tuner incorporated in this chassis is of the latest design 
and utilizes a 6BQ7 or 6BZ7 tube as the R.F. amplifier (V5) and a 616 
tube (V6) as the Mixer-Oscillator. 

Channel selection is accomplished by rotation of the turret containing 
two sets of easily removable coil assemblies for each channel. The in-
dividual antenna coil sections consist of a balanced primary to minimize 
noise pick-up on the transmission line and an R.F. grid coil which couples 
the incoming signal to the grid of the first section of the R.F. Ampli-
fier tube (V.5). The inductance and amount of coupling of the tuned 
antenna input circuit are changed for each channel so that a constant 
input impedance of 300 ohms is maintained. This provides maximum 
transfer of energy to the R.F. Amplifier stage, particularly when inter-
connection between an outdoor antenna and the receiver is made with 
300 ohm transmission line. 

The R.F. Amplifier tube is a dual-triode tube and is connected in the 
circuit as a direct coupled grounded-grid type amplifier. This circuit was 
developed to meet the demand for an R.F. Amplifier that would provide 
more nearly equal gain on both the low and high Television Channels, 
while keeping inherent tube noise to a minimum. The circuit con be 
thought of very simply as two triode tubes in series, the first or driver 
unit acting not as an amplifier, but rather as an antenna impedance 
matching device and also as a variable cathode impedance, or bias 
source, for the second, or grounded-grid unit. In addition the first unit 
of the R.F. Amp. acts as a power amplifier due to its extremely low plate 
impedance, which ii in reality the cathode circuit of unit two, and con-
verts the weak signal voltage from the antenna to a low voltage-high 
current signal which is then applied to the cathode of unit number two. 
The signal coupling unit between the first and second units is a series 
peaking coil, symbol 406, similar to that found in o video amplifier 
circuit. Its purpose is to form a series resonant circuit with the input 
capacity of the second unit. The coil is so made as to resonate at a 
frequency slightly higher thon channel 13. In a standard pentode type 

COMPLETE 
R F. TUNER UNIT 

REPAIR DATA FOR 

W520536 
SIDE COVER SHIELD 

W520517 
STATOR CONTACT 

ASSEMBLY 

W520535 
BOTTOM COVER SHIELD 

Li 

amplifier, the gain falls off rapidly as progressively higher channels are 
selected. With the use of the plate to cathode peaking coil an almost 
equal gain can be realized for all channels. 

The R.F. Amp. tube has inherently low interelectrode capacity due to physi-
cal design and this factor in conjunction with the low output impedance of 
the first section is responsible for the low noise factor at this stage. 
While neutralization of the first unit is not necessarily due to its low 
plate to grid capacity, additional noise reduction has been realized, with 
only o slight decrease in gain, by the addition of a neutralizing con-

denser. item 405. Due to the low output impedance of the stage, it is 
not necessary that the neutralizing condenser be turnable. 

Because of the circuits' excellent internal shielding, low input impedance 
and radiation rejection, the second section of the R.F. Amp, is connected 
as a driven grounded-grid. amplifier. While this might not be apparent at 
first glance due to the fact that grid has no direct D.C. return, it will 
be found upon further examination that any high frequency A.C. po-
tentials are by-passed to ground through condenser 407. 

The second section of turret coils includes the tuned R F. amplifier plate 
coil, tuned mixer grid coil, and oscillator coil. The output of the R.F. 
amplifier stage is coupled to the grid of the mixer stage, which utilizes 
one triode section of a 616 tube (V6). The other half of the 6J6 is 
connected as a modified Colpitts oscillator which injects oscillator voltage 
into the mixer stage through coupling between the oscillator coil and the 
mixer grid coil. Course oscillator tuning is accomplished by adjusting 
the positions of the slugs in the individual oscillator coils, while Fine 
Tuning is obtained when using condenser # 417 in the oscillator plate 
circuit. This Fine Tuning condenser is composed of two fixed plates, and 
its capacitance is changed by the insertion of a bakelite cam between 
these plates. 

Signal output from the mixer stage is coupled to the IF amplifiers through 
the converter plate I.F. coil, diagram # 427, located on the tuner unit. 

W521287 RF TUNER 

W508709 
DETENT SPRING 

W508708   
DETENT ROLLER 

W521309 
TUNER TURRET ONLY 

LESS COILS) 

0- 4 

ge• 

FINE TUNING 
CONDENSER 

PLATE 

W521308 
FINE TUNING • W507965 
SHAFT & CAM 

W507986 SLUG 

W507966 

FIG. 20 

W507967 

P*24. 1 

W507990 SPRING SEE PARTS LIST FOR RESPECTIVE TUNER 
FOR PART NUMBERS OF INDIVIDUAL COILS 

SERVICE PRECAUTIONS 

SUBJECT PRECAUTIONS 

ELECTRICAL 
COMPONENTS 

The high frequencies used in the RF section of a television receiver make it necessary that considerable care be exercised in 

servicing the tuner. lead dress and location of components are very critical (it these frequencies. 

When replacing parts, it is important to use components of identical electrical characteristics and physical size. Always re-
connect the replacement item in the same location and position in the tuner as the original component. 

TUBES Replacement of tubes in the Tuner Unit may cause slight.detuning of RF circuits due to inherent differences in inter-electrode 
capacitances. When replacing tubes (especially 6J6 mixer-oscillator tube) make sure that Fine Tuning control will tune in 
television stations at approximately the middle of its range. It may be necessary to change the setting of the individual oscil-
lator coil slugs for some channels to accomplish this. 
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CHASSIS 100. 400 

PARTS LIST 
SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST . 
PRICE 

CONDENSERS 

11  W513013 Condenser-ceramic 5000 Mmfd. 450 volt. S .36 
12  W513013 Condenser-ceramic 5000 Mmfd. 450 volt,,. .36 

17 W513013 Condenser-ceramic 5000 Mmfd. 450 volt .36 

19 .W513013 Condenser-ceramic 5000 Mmfd. 450 volt . .36 

20 W513013 Condenser-ceramic 5000 Mmfd. 450 volt .. .36 

26 W513013 Condenser-ceramic 5000 Mmfd. 450 volt . 
29 W513013 Condenser-cerumic 5000 Mmfd. 450 volt .. 
31 W513013 Condenser-ceramic 5000 Mmfd. 450 volt . 

35 W513013 Condenser-ceramic 5000 Mmfd. 450 volt... 
36 W513013 Condenser-ceramic 5000 Mmfd. 450 volt. 

40 W513432 Condenser-ceramic 5 Mmfd. ' 10% 500 volt 
(Temperature compensating)   

45 W513013 Condenser-ceramic 5000 Mmfd. 450 volt   
47 W5I2238 Condenser-. 22 Mfd. 200 volt  
50 W513438 Condenser-ceramic 47 Mmfd. -#5% 500 v  

(Temperature compensating) 

58 W512239 Condenser-.47 Mfd. 200 volt  
61 W513032 Condenser-ceramic 220 Mmfd. 1000 volt  
62 W512216 Condenser-. 1 Mfd. 200 volt 

65.....W512235 Condenser-.047 Mfd. 200 volt   
71 .W513013 Condenser-ceramic 5000 Mmfd. 450 volt   
73 .. W512206 Condenser-.01 Mfd. 600 volt  

74  W512206 Condenser-.01 Mfd. 600 volt  

77 W513013 Condenser-ceramic 5000 Mmfd. 450 volt.. 
79  W513013 Condenser-ceramic 5000 Mmfd. 450 volt.. 

81 W513013 Condenser-ceramic 5000 Mmfd. 450 volt... 
82  W513013 Condenser-ceramic 5000 Mmfd. 450 volt.. 

85-A,B,C W508072 Condenser-electrolytic 
A-40 Mfd. 450 volt 

C 
B-40 Mfd. 450 volt- 40 Mfd. 450 volt 

89 W160095 Condenser-electrolytic 40 Mfd. 300 volt  2.00 

90-AB.. W509002 Condenser-electrolytic 
A-80 Mfd. 250 volt 5 
B-100 Mfd. 50 volt   

91 W504719 Condenser-electrolytic 4 Mfd. 450 volt  
95 W512235 Condenser-.047 Mfd. 200 volt  
98 W512239 Condenser-.47 Mfd. 200 volt  

103  W512205 Condenser-.01 Mfd. 400 volt  
107 W512502 Condenser-mica 100 Mmfd. -#10% 500 volt 

108-A,8 W520991 Condenser-trimmer assembly 
A-10.160 Mmfd. ( Horizontal Range) 5 
B-10-160 Mmfd. ( Horizontal Drive) 5 

109 W513030 Condenser-ceramic 47 Mmfd. 1000 volt 
110 .. W512232 Condenser-.0022 Mfd. 400 volt  

115  W512235 Condenser-.047 Mfd. 200 volt  
119 W512239 Condenser-.47 Mfd. 200 volt  

121  W512236 Condenser-.047 Mfd. 400 volt   
122  W512233 Condenser-.022 Mfd. 400 volt  

127  W5I3427 Condenser-ceramic 200 Mmfd. #2% 
(Temperature compensating)   

130 W512311 Condenser-.01 Mfd. 400 volt (Special) .25 

131 W512547 Condenser-mica 820 Mmfd. #5% 500   

132  W513009 Condenser-ceramic 1000 Mmfd. 500 volt.... 

135  W512238 Condenser-.22 Mfd. 200 volt  

137 W512218 Condenser-. 1 Mfd. 600 volt  

141 W512237 Condenser-.047 Mfd. 600 volt  

142   W512234 Condenser-.022 Mfd. 600 volt  

144 W520990 Condenser-ceramic 500 Mmfd. 20,000 volt.. 

147 W5I2235 
150 W513027 

152 W513001 

155 W513013 

156 W513013 

158-A W509706 

158-8 W509706 

160 W513010 

162 W513013 

165 W513013 
166 W512235 
167 W513013 

170 W505174 
171 W513010 

173 W513006 

174 W512205 

175 W512204 
179 W513013 

Condenser-.047 Mfd. 200 volt  

Condenser-ceramic 56 Mmfd. #10% 1500 v  

Condenser-ceramic 2.2 Mmfd. 500 volt  
Condenser-ceramic 5000 Mmfd. 450 volt 

Condenser-ceramic 5000 Mmfd. 450 volt  
Condenser-ceramic 10 Mmfd. (part of 

sound discriminator)   

Condenser-ceramic 95 Mmfd. (Part of 
sound discriminator)   

Condenser-ceramic 1500 Mmfd. 350 volt. 

Condenser-ceramic 5000 Mmfd. 450 volt   

Condenser--ceramic 5000 Mmfd. 450 volt  
Condenser-.047 Mfd. 200 volt  
Condenser-ceramic 5000 Mmfd. 450 volt  

Condenser-electrolytic 10 Mfd. 150 volt  
Condenser-ceramic 1500 Mmfd. 350 volt 

Condenser-ceramic 270 Mmfd. 500 volt  
Condenser-.01 Mfd. 400 volt  

Condenser-.01 Mfd. 200 volt  
Condenser-ceramic 5000 Mmfd. 450 volt 

CONDENSERS-Continued 
183-A W508062 Condenser-ceramic .01 Mfd. 450 volt 

(part of Integrator Unit)  1.40 

183-C . W508062 Condenser-ceramic 2000 Mmfd. 450 volt 
(part of Integrator Unit)   1.40 

183-E W508062 Condenser-ceramic 5000 Mmfd. 450 volt 
(part of Integrator Unit)  1.40 

.36 183-G W508062 Condenser-ceramic 5000 Mmfd. 450 volt 

.36 (part of Integrator Unit)  1.40 

.36 185  W512533 Condenser-mica 4700 Mmfd. #5% 1000 v. 1.40 

.36 190  W512236 Condenser-.047 Mfd. 400 volt  .30 

.36 192 W504719 Condenser-electrolytic 4 Mfd. 450 volt  1.00 

194  W512218 Condenser-. I Mfd. 600 volt .55 

402 W509064 Condenser-trimmer 3-9 Mmfd  .50 
405 W520721 Condenser-ceramic 3.6 Mmfd. #10% 500 v  .35 
407 Condenser-ceramic 800 Mmfd. (Feed thru 

type) ( part of center shield) 

410 W507968 Condenser-trimmer 0.5-3 Mmfd  .40 

412 W520719 Condenser-ceramic 47 Mmfd. # 10% 500 V  
(Temperature compensating)   

414 W520717 Condenser-ceramic 5 Mmfd. -.±5% 500 v  
(Temperature compensating)   .35 

416 W520719 Condenser-ceramic 47 Mmfd. 10% 500 v  
(Temperature compensating)   .40 

417 • Condenser-ceramic 3-5 Mmfd. ( Fine Tuning) 

420 W520718 Condenser-ceramic 10 Mmfd. # 10% 500 v  
(Temperature compensating)   .30 

421 W507968 Condenser-trimmer 0.5-3 Mmfd  .40 

425 W520716 Condenser-ceramic 6.8 Mmfd. -#.5% 500 v  
(Temperature compensating)   .35 

428 • Condenser-ceramic 800 Mmfd. ( Feed thru 
type) ( part of center shield) 

4.50 429  • Condenser-ceramic 800 Mmfd. (Feed thru 
type) ( part of center shield)  

430  • Condenser-ceramic 800 Mmfd. (Feed thru 
type) ( part of center shield) 

3,00 431 W5I3029 Condenser-ceramic 120 Mmfd. -.10% 500 v. .35 

432 • Condenser-ceramic 800 Mmfd. ( Feed thru 
type) ( part of center shield)  

433 W520735 Condenser-ceramic 1000 Mmfd. 500 volt  .30 
435 W520735 Condenser-ceramic 1000 Mmfd. 500 volt  .30 
437 W520720 Condenser-ceramic 1.5 Mmfd. 500 volt  .35 

1.00 
.30 
.75 

.25 

.25 

.90 13  W510348 
14  W510118 

15 W510154 
16 W510116 
18 W510129 

21 W510130 

23 W510172 
24 W510174 
25 W510150 
27 W510112 

28 W5I0151 

30 W510157 
32 W510118 
34 W510118 

37 W5I0118 

W510150 

W510166 
W510153 

52 W510744 
54 W510247 

55 W510139 
56 W510163 
57 W510701 

59 W510172 

3.00 60  W510172 
63  W510160 
64 W5I0172 

68 W510184 

70 W510172 

83 W510172 

84 W510782 
87 W5I0741 

88 W510779 
92  W510139 

93  W510357 

94 W510159 

96 W510193 

.40 

.25 

.30 

.75 

.30 

.30 

.65 

.50 

.28 

.50 

.55 

.40 

.35 

1.75 

.30 

.45 

.16 

.36 

.36 

SCHE-
MATIC 
LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

.30 

.36 

.50 

.45 

.75 

.40 

.30 

.30 

.36 

.30 

.30 

.36 

.36 

.36 

.36 

3.00 

.30 

.36 

.36 

.30 

.36 

.90 

.30 

.25 

.25 

.25 

.36 

43  
44  

48  

RESISTORS 

Resistor-carbon 4,700 Ohms # 100/0 2 watt 
Resistor-carbon 100 Ohms # 10% 1/2  watt 
Resistor-carbon 10,000 Ohms #10% 1/2  W. 
Resistor-carbon 68 Ohms 1/2 watt  

Resistor-carbon 390 Ohms #10% 1/2 watt 

Resistor-carbon 470 Ohms #10% 1/2  watt 

Resistor-carbon 100,000 Ohms #10% 1/2 w. 
Resistor-carbon 120,000 Ohms #10% 1/2 w. 
Resistor-carbon 5600 Ohms #10% 1/2  watt 

Resistor-carbon 47 Ohms #10% 1/2 watt 
Resistor-carbon 6800 Ohms #10% 1/2 watt 

Resistor-carbon 15,000 Ohms # 10% 1/2  W. 
Resistor-carbon 100 Ohms #10% 1/2  watt 

Resistor-carbon 100 Ohms #10% 1/2 watt 

Resistor-carbon 100 Ohms ± 10% 1/2 watt 
Resistor-carbon 5600 Ohms #10% 1/2  watt 
Resistor-carbon 47,000 Ohms # 10% 1/2 w. 

Resistor-carbon 8200 Ohms #10% 1/2 watt 

Resistor-carbon 15,000 Ohms #5% 1/2 watt 
Resistor-carbon 3900 Ohms #10% 1 watt 

Resistor-carbon 1500 Ohms #10% 1/2  watt 
Resistor-carbon 33,000 Ohms #10% 1/2 w. 

Resistor-carbon 3.3 Meg. # 10% 1/2 watt  

Resistor-carbon 100,000 Ohms #10% 1/2 w  

Resistor-carbon 100,000 Ohms -#10% 1/2 W  
Resistor-carbon 22,000 Ohms #10% 1/2 w  

Resistor-carbon 100,000 Ohms #10% 1/2 w  
Resistor-carbon 470,000 Ohms #10% V2 w  

Resistor-carbon 100,000 Ohms #10% 1/2 w  
Resistor-carbon 100,000 Ohms # 10°/0 1/2 w  

Resistor-wire wound 50 Ohms #10% 5 w  
Resistor-wire wound 600 Ohms # 10% 10 w  

Resistor-wire wound 400 Ohms #10% 10 w  

Resistor-carbon 1500 Ohms # 10% 1/2 watt 

Resistor-carbon 15,000 Ohms #10% V2 w. 

Resistor-carbon 18,000 Ohms #10% 1/2 w. 
Resistor-carbon 2.2 Meg. 1/2 watt  

.40 

.25 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.16 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.40 

.90 

.75 

.12 

.35 

.12 

.12 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

99  

RESISTORS-Continued 

W510189 Resistor-carbon 820,000 Ohms #10% V2 w. 
W510171 Resistor-carbon 82,000 Ohms #10% 1/2  w. 

100 .. W510178 Resistor-carbon 220,000 Ohms #10% 1/2 W. 

101 W510166 Resistor-carbon 47,000 Ohms #10% V2 w. 
102 W510159 Resistor-carbon 18,000 Ohms #10% V2 W. 
104 W510190 Resistor-carbon 1 Meg. #10% V2 watt  

106 W510151 Resistor-carbon 6800 Ohms ± 10% 1/2  watt 
Ill W510181 Resistor-carbon 330,000 Ohms -#10% 1/2  W. 

112 W510189 Resistor-carbon 820,000 Ohms #10% 1/2  w. 
113 W510175 Resistor-carbon 150,000 Ohms #10% 1/2 w. 

114   W510181 Resistor-carbon 330,000 Ohms -#10% 1/2 w. 

116 W510172 Resistor-carbon 100,000 Ohms #10% V2 W. 

117 W510281 Resistor-carbon 330,000 Ohms #10% 1 w. 

118 W510148 Resistor-carbon 4700 Ohms #10% V2 watt 

120 W510169 Resistor-carbon 68,000 Ohms #10% 1/2 W. 

124 W510174 Resistor-carbon 120,000 Ohms #10% 1/2 w. 
125 W510175 Resistor-carbon 150,000 Ohms #10% V2 w. 
126 W510154 Resistor-carbon 10,000 Ohms -.10% 1/2  w. 
129 W510269 Resistor-carbon 68,000 Ohms -#10% 1 w. 
133 W510154 Resistor-carbon 10,000 Ohms #10% 1/2 w. 

134 W510184 Resistor-carbon 470,000 Ohms #10% 1/2 W. 
136 W510318 Resistor-carbon 100 Ohms #10% 2 watt.... 
138 W510166 Resistor-carbon 47,000 Ohms #10% 1/2  W. 
139 W510356 Resistor-carbon 12,000 Ohms -#10% 2 watt 
143 W510725 Resistor-carbon 3.3 Ohms #10% 1/2  watt.... 

145 W510190 Resistor-carbon 1 Meg. -# 10% 1/2 watt.. 
146 W510134 Resistor-carbon 680 Ohms 1/2 watt  

154 W5I0117 Resistor-carbon 82 Ohms #10% V2 watt 
157 W510249 Resistor-carbon 4700 Ohms 1 watt  

159 W510124 Resistor-carbon 220 Ohm; #10% 1/2 watt.... 
161  W510159 Resistor-carbon 18,000 Ohms # 10./o 1/2  W. 
163 W510124 Resistor-carbon 220 Ohms #10% 1/2 watt 
164  W510169 Resistor-carbon 68,000 Ohms #10% V2 W. 

168 W510197 Resistor-carbon 10 Meg. 1/2  watt  
169  W510160 Resistor-carbon 22,000 Ohms #10% 1/2  W. 

172 W510184 Resistor-carbon 470,000 Ohms #10% V2 W. 

177  W510778 Resistor-carbon 560,000 Ohms #5% V2 w. 
178 W510747 Resistor-carbon 820,000 Ohms -#5% V2 w. 
182 W510159 Resistor-carbon 18,000 Ohms #10% 1/2  w. 

I83-B W508062 Resistor-carbon 22,000 Ohms 1/5 watt 
(part of Integrator Unit)  

I83-D W508062 Resistor-carbon 8200 Ohms 1/2  watt 
(part of Integrator Unit)  

183-F W508062 Resistor-carbon 8200 Ohms 1/5 watt 
(part of Integrator Unit)  

186  W510777 Resistor-carbon 1.2 Meg. -±5% V2 watt.... 
188  W510184 Resistor-carbon 470,000 Ohms #10% V2 W. 

191 W510153 Resistor-carbon 8200 Ohms #10% 1/2  w. 
193  W510181 Resistor-carbon 330,000 Ohms #10% 1/2 W. 

195 W510193 Resistor-carbon 2.2 Meg. 1/2 watt  
197 W510129 Resistor-carbon 390 Ohms #10% 1/2 watt 
199  W510132 Resistor-carbon 560 Ohms -#10% 1/2 watt 
200  W510132 Resistor-carbon 560 Ohms # 10% th watt 

403 W510157 Resistor-carbon 15,000 Ohms #10% 1/2 W. 

404 W510167 Resistor-carbon 47,000 Ohms 1/2  w  
408 W510774 Resistor-carbon 160,000 Ohms -#.5% 1/2  w  

409 W510751 Resistor-carbon 100,000 Ohms #5% V2 W  
411 W510139 Resistor-carbon 1500 Ohms -#10% V2 w  

418 W510154 Resistor-carbon 10,000 Ohms #10% 1/2  W  
419 W510179 Resistor-carbon 220,000 Ohms V2 W. 
422, 423 W510154 Resistor-carbon 10,000 Ohms # 10% 1/2 w  
438 W510172 Resistur-carbon 100,000 Ohms #10% V2 W  

.12 
.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.25 

.12 

.24 

.16 

.12 

.12 

.12 

.16 

.12 

.12 

.12 

.12 
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LIST 
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CABINET PARTS-Continued 

W520435 Glass window; Catalog #3177-A, #3187.A $ 10.00 

W520816 Handle for door; Catalog #3187-A 1.5G 

W520812 Hinge for door; Catalog #3187-A per pair .65 

W520684-8 Knob, Channel Selector (Green:. .. .85 

W520686-A Knob, Fine Tuning (Beige) .75 

W520685-8 Knob, Off- On- Volume (Green)   .70 

W520687-A Knob, Picture (Beige)  .45 

W520436 Mask for picture tube   8.00 
W520678-B Nameplate (Green) ( includes spring and 

hinge) .. .   3.00 
W170986 Screw-#:6-32, Phillips oval brass head; 

retain escutcheon  .02 

W18807 Screw-# 14 x 1"; mounts TV chassis  .02 
W520754-A Tab U.H.F., for Selector knob   .15 
W520993 Terminal strip for TV antenna connection   .25 

COILS AND TRANSFORMERS 

22 W520977 Transformer-lst video I.F. (less slug)  
5W507357 Slug core for 1st video 1.F. coil  

33 W520977 Transformer-2nd video I.F. ( less slug)  
5W507357 Slug core for 2nd video I.F. coil  

38 W520979 Transformer-3rd video I.F. ( less slug)  
5W507357 Slug core for 3rd video I.F. coil  

41  W520620 Coil-peaking   
42 W520985 Coil-peaking   

W509603 Coil-4.5 Mc. trap ( includes slug and con-
49 denser #50)   

W507357 Slug core for 4.5 Mc. trap coil  

51 W520984 Coil-peaking   

53 W520986 Coil-peaking   
76 W520951 Transformer-power   

80 W507584 Coil-choke   

. W508341 Choke-filter . 

.75 

.20 

.75 

.20 

.75 

.20 

.65 

.65 

1.20 

.20 

.so 

.so 
17.50 

.28 

3.60 

.12 128 ( W520943 Transformer-syncroguide   2.50 
12 1 W52I064 Slug core for synr-oguide transformer  .70 
.  140  W521066 Transformer-horizontal output   8.50 

151-A,B W520942 Yoke-picture tube deflection ( includes leads, 
.16 connectors and resistors # I99 and #200) 7.50 

.20 153 W509378 Transformer-audio take-off   1.50 

.12 158 .W509706 Transformer-TV sound discriminator 
Oncludes condensers 158A and 1588)  3.00 

180  W509376 Transformer-audio output   1.85 
184  W5x0980 Transformer-vertical blocking oscillator  1.90 
198......W520975 Transformer-vertical output ( includes con-

nectors for deflection yoke leads)  4.00 

.12 

1.40 

1.40 

1.40 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.16 

.20 

.12 

.12 

  .12 

.12 

.12 

CABINET PARTS 

W115324 Back for cabinet; ( includes power cord) 3.50 
W521341-A Cabinet for Catalog #3177-A  90.00 

W521340-A Cabinet for Catalog #3187-A 120.00 
W520492 Caster for console cabinet ea. .50 
W520814 Door for cabinet ( left hand); Catalog 

#3187-A   10.00 
W520815 Door for cabinet ; right hand); Catalog 

#3187-A   10.00 
W520437 Escutcheon for glass window (gold metal 

frame)   10.00 

401 

(W520702 
I W520703 IW520704 
W 
W552200770065 

W520707 / 
W520708 
W520709 
W520710 
W520711 
W520712 
W520713 

406 W520701 

/W520722 
W520723 
W520724 
W520725 
W520726 
W520727 

413 W520728 

1W520729 W520730 
W520731 
W520732 
W520733 
W507986 

424 W520714 

426 W520715 

427 1 W520734 
W509062 

434 W520518 

436 W520520 

Coil-antenna; 
Coil-o2tenna; 
Coil-antenna; 
Coil-antenna; 
Coil-antenna; 
Coil-antenna; 
Coil-antenna; 
Coil-antenna; 
Coil-antenna; 
Coil- antenna; 
Coil.antenna; 
Coil- antenna; 
Coil-cathode coupling 
Coil-R.F. and 
Coil-R.F. and 
Coil-R.F. and 
Coil-R.F. and 
Coil-R.F. and 
Coil-R.F. and 
Coil-R.F. and 
Coil- RE. and 
Coil-R.F. and 
Coil-R.F. and 
Coil-R.F. and 
Coil-R.F. and 
Slug for osc coil; auxiliary fine tuning adj  
Coil-choke   

Coil-choke   .45 

Coil-converter plate I.F. ( includes slug and 
clip)   .75 

Slug core for converter plate coil  .12 
Coil-choke   .10 

Coil-choke   .10 

chorine 
channe 
channe 
channe 
channe 
channe 
channe 
channe 
channe 
channe 
chorine 
channe 

#2 (coded "201.-
#3 (coded "30).... 
#4 (coded "4Q").... 
#5 (coded "5Q").... 
#6 (coded "6Q- ).... 
#7 (coded "70").--. 
#8 (coded "80').-
#9 (coded "90").... 

#10 (coded " 10Q")..-
#11 (coded " 11Q")•••• 
#12 (coded " 120"). 
#13 (coded " 1301.... 

osc; channe #2 (coded "20"1 
osc; channe #3 (coded "3Q") 
osc; channe #4 (coded "40") 
osc; channe #5 (coded "501 
osc; channe #6 (coded "60") 
osc; channe #7 (coded "701 
osc; channe #8 ( coded "801 
osc; channe #9 (coded "9Q") 
osc; chan. # I0 (coded " 1001 
osc; chan. #I1 (coded " 11Q") 
osc; chan. #12 (coded " 12Q") 
ose; chan. #13 (coded " 130") 

1.40 
1.40 
1.40 
1.40 
1.40 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 

.15 
1.85 
1.85 
1.85 
1.85 
1.85 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
.05 

.15 
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SUBJECT PRECAUTIONS TUBE AND CONTROL LOCATIONS 
CHANNEL COILS 
AND SLUGS 

Channel Coils must be handled with care. Do not disturb coil windings. IF an oscillator slug "falls into" its coil form 
during adjustment, remove the Channel Coil from the turret assembly and lift the Slug Retaining Spring aside. By tapping the 
coil form it should be possible to make the slug move toward the end so that its threads will be engaged by the Slug Retain. 
ing Spring when that spring is returned to its normal position. 

FINE TUNING 
CONTROL 

Rubbing of the bakelite Fine Tuning Cam against the Fine Tuning Condenser Plate is intentional in order to avoid vibration 
with resulting microphonics. However, the Fine Tuning Cam should not rub or contact the small circular plate located on the 

body of the tuner. 

REMOVAL AND REPLACEMENT OF PARTS 

ITEM PROCEDURE 

RF TUNER UNIT To remove the Tuner Unit from receiver chassis, proceed as follows: 

1. Remove channel selector dial lamp socket. 

2. Remove front and rear tuner mounting screws. 

3. Disconnect the leads from the tuner to the main chassis. See illustration on circuit diagram page showing tuner connec-
tions. 

4. Tuner unit may now be withdrawn from underside of chassis. 

CHANNELS COILS 

TUNER TURRET 
ASSEMBLY 

It is not necessary to remove entire tuner unit to replace a snap-in channel coil but removal of bottom shield will be re-
quired. This may be accomplished by grasping the front end of the shield and pulling downward and unhooking it from rear 
of tuner frame. 

Insert a screwdriver blade between Coil Retainer Spring and the end of the Tuner Turret. Twist the blade to pull spring away 
from the molded body of Channel Coil. Lift this end of coil body upward and remove individual coil assembly from tuner. 

When replacing Channel Coils, be sure they are reinstalled in their correct positions. Coil numbers should increase conseco. 
tively in a counter-clockwise direction when tuner is viewed from the front. 

If all the Channel Coils have been removed from the Tuner Turret, rotate turret until flat surface on end of tuner shaft points 
down. Install #3 Channel Coils into bottom position on turret. Then follow the correct sequence indicated above to replace 
other coils. 

To remove turret from RF Tuner Unit, remove complete tuner and bottom shield as described in previous sections and proceed 
as follows: 

1. Remove rear Turret Shaft Retaining Spring by disengaging straight end of spring from projection on tuner frame. 

2. Remove Fine Tuning Condenser Plate from front of Tuner Unit. This plc-te forms one side of Fine Tuning control condenser 

and is held in place by one screw. 

3. Slide Fine Tuning Cam and Shaft off of main Channel Selector Shaft. 

4. Remove Spring Contactor Washer and Fiber Spacer Washer from Channel Selector Shaft. 

5. Remove Shaft Retaining Spring at front of tuner by disengaging straight end of spring from projection on frame. 

6. Remove turret assembly from frame. 

To replace turret, reverse the above procedure. Tooth on bakelite Fine Tuning Cam should point downward during assembly 
so that it does not become locked between the stops on the Fine Tuning Condenser Plate. Also be sure to replace bottom 
shield. 

STATOR CONTACT 
ASSEMBLY 

To remove this assembly, remove complete tuner as described in previous sections and proceed as follows: 

1. Remove side shield by taking out the two retaining screws and unsolder shield at one point. Now, disengage shield from 

upper edge of tuner frame. 

2. Remove the two screws at the front and rear of the Stator Contact Assembly. 

3. Unsolder all electrical connections to contact plate. 

4. Unsolder five soldered joints between Stator Contact Assembly and Tuner Unit. 

5. Contact Assembly may, now be withdrawn from frame. 

To reinstall this assembly: 

1. Place Stator Contact Assembly in position and replace, but do not tighten, the two screws at the front and rear of the 
assembly. 

2. Remove 3 consecutive pairs of Channel Coils from the turret (for example, the antenna and rf-osc. coils for channels 
#5, 6 and 7). 

3. Position Tuner Turret so that the edges of the next highest Channel Coils ( in this case, the coils for channel # 8) just 
pass the row of 11 contacts on the Stator Contact Assembly. 

4. Adjust position of the Stator Contact Assembly so that there are a few thousandths of an inch spacing between the con-
tacts on the contact plate and the molded body of the Channel Coils. 

5. The Contact Assembly is now correctly positioned and screws at front and rear may be tightened. 

6. Solder Stator Contact Assembly to tuner frame at same points that were used previously. 

7. Make all electrical connections to contact plate. 

8. Replace Channel Coils. 

9. Replace side shield. 
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SCHE-
MATIC 
LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

CONTROLS 

46-A,B,C W521288 Picture and Volume potentiometers 
(includes ON-OFF switch) 
A-Picture (300 Ohms 1/2 watt) 
B-On-Off Switch   
C-Volume ( 1 Meg. 1/4 watt) 

66-A,B W520563 Switch, "PHONO-TELEV."   .55 

67 W509893 Brightness potentiometer ( 100,000 Ohms 1/4 
watt)  1.00 

108.A,B W520991 Horizontal Ronge and Horizontal Drive 
trimmer condenser assembly 
A-Horizontal Range ( 10-160 Mmfd.) 1 
B-Horizontal Drive ( 10-160 Mmfd.) 1--

123 W521059 Horizontal Hold potentiometer (50,000 Ohms 
1/4 watt)   2.00 

148 W520996 Width potentiometer (400 Ohms -2:10% 4 w.) 1.50 
176 W520651 Tone potentiometer ( 500,000 Ohms 1/4 watt) .85 
187 W521058 Vertical Hold Potentiometer (1 Meg. 1/4 w.).. 1.00 

189 W520944 Vertical Size potentiometer (2.5 Meg. 1/4  w.).. .80 
196 W520945 Vertical Linearity potentiometer (5000 Ohms 

1/2 watt)   

417 Fine Tuning condenser (3.5 Mmfd.)  

2.50 

.90 

.90 

OTHER ELECTRICAL PARTS 

39 W509386 Crystal detector   2.00 
69 W521183 Ion trap   1.00 

72 W521267 Centering magnets ( included with back cover 
of yoke)   1.10 

75 W5209811 Fuse; 5 amp. 250 volt  .15 
78 W118921 Channel lite (Mazda #47) 6-8V. 150 Mo  . 15 

149 W508713 Fuse for horizontal sweep circuit; 1/4 Amp. 
250 volt   .20 

181 W506464 Speaker-P.M. Dynamic ( 10")   11.30 
183-
A to G W508062 Integrator coupling unit 

A-Condenser-ceramic .01 Mfd. 450 v. 
8-Resistor-carbon 22,000 Ohms 1/5 w. 
C-Condenser-ceramic 2000 Mmfd. 450 v. 
D.-Resistor--carbon 8200 Ohms 1/5 W. 1.40 
E -Condenser-ceramic 5000 Mmfd. 450 v. 
F -Resistor-carbon 8200 Ohms Vs w. 
G-Condenser-ceramic 5000 Mmfd. 450 v. 

400 W509695 Built-in antenna   1.00 

MECHANICAL PARTS OF R.F. TUNER 

(for electrical parts see preceding classified 
listings of condensers, resistors and coils) 

W521287 R.F. Tuner complete with coils and tubes  37.50 
W50733? Clip for mounting video converter plate coil . 10 
W.521308 Fine Tuningc cam and shaft  .70 
W508708 Roller-detent   .10 

W520535 Shield, bottom cover 

W520536 Shield, side cover  .35 
W520354 Shield-tube; miniature for 616 tube  .15 

W520519 Shield-tube; miniature for 68Q7 or 66Z7 
tube   .20 

W509062 Slug core for converter plate coil  .12 

W507986 Slug for osc. coil; auxiliary fine tuning adj  .05 
W507987 Socket-miniature for 6J6 tube ( includes 

base for mounting shield)  
W520521 Socket-miniature (9 pin) for 613Q7 or 66Z7 

tube ( includes base for mounting shield) 

W507966 Spring-contactor washer (on front turret 
shaft)   .08 

W508709 Spring-detent   .08 

W507990 Spring-retains osc. fine tuning slug  .10 
W507967 Spring-turret shaft retaining  .03 

W520517 Stator contact assembly ( includes 11 con-
tacts and metal frame)   3.75 

W521309 Tuner turret and shaft assembly ( less coils) 4.00 

W507965 Washer, fiber spacer (on turret shaft)  01 

50 

.45 

.50 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

MISCELLANEOUS PARTS 

W520983 Bose for mounting tube shield (7 Pin)  .05 
W521120 Base for mounting tube shield (9 pin)  .10 
W509673 Bracket, mounts yoke   .20 

W520950 Bracket, bridge, supports rear of picture tube 2.40 
W520952 Bracket; mounts rubber ring and supports 

flared neck of picture tube   1.00 

W520953 Bracket for mounting picture tube ( front 
right hand)   .75 

W520954 Bracket for mounting picture tube (front 
left hand)   .75 

W521122 H.V. connector with insulated lead   1.00 

W521123 H.V. connector with braided lead   .60 

W521183 Ion trap   1.00 

W521054 Clamp, (plastic) for antenna load   .15 
W521267 Centering magnet ( included with back cover 

of yoke)   1.10 

W508149 Clip for mounting antenna terminal strip  .02 

W505101 Clip for mounting sound take-off 
transformer   .05 

W507592 Clip for mounting 1st video I.F., 2nd video 
I.F. or 3rd video I.F. coil  .04 

W507339 Clip-for mounting trop coil  .10 

W521065 Clip-retains horizontal output transformer .05 

W521184 Connector for filament lead of 1B3GT tube 
(includes cap and lead)   .65 

W520989 Fuse holder   .60 
W521382 Plug (5 pin) for interconnection of chassis . 15 

W520313 Ring, insulating; for mounting picture tube.- 3.50 

W115327 Rod, anchor; lower (insulated)  .25 

W520971 Rod, picture tube retaining   .60 
W520966 Rubber ring; supports flared neck of picture 

tube   .60 
W18807 Screw-#14 x 1"; mounts chassis  .02 

W115284 Shield-H.V. compartment   1.30 
W162324 Shield for TV channel lite  .20 
W162353 Shield for 3rd I.F. coil and crystal detector  .30 

W5210.52 Shield for 1B3GT socket   .40 
W520982 Shield-tube (7 Pin)   .10 
W521121 Shield-tube (9 pin)   .18 
W507357 Slug core for 1st, 2nd or 3rd video I.F. coil 

or trap coil  .20 

W521064 Slug core for syncroguide transformer  .20 
W521304 Socket and mounting bracket for TV channel 

lite   .50 
W115267 Socket-male, power cord interlock ( includes 

mounting bracket)   .60 

W160039 Socket (1 pin) for phono. pick-up cable  .12 

W521383 Socket (5 pin) for interconnection of chassis   . 15 

W507364 Socket- - tube (7 pin)   .24 

W506220 Socket-tube (octal)   .18 
W521053 Socket-(octal) for 1B3GT tube  .30 

W508044 Socket-tube (9 pin)   .35 

W520978 Socket and cable assembly for picture tube  .90 

W115326 Strop, anchor; upper (insulated)   .95 

W521063 Strip, retains H.V. lead  .10 

W520981 Support for tuner shaft (plastic)  .03 

W520754-A Tab, U.H.F.   .15 

W520993 Terminal strip for TV antenna connections....25 

W521095 Terminal strip for deflection yoke connections 
(fits on vertical output transformer)  .25 

W170741 Wing screw #8-32; for mounting or forward 
adj. of yoke   .10 

VOLTAGE MEASUREMENTS 
All voltages measured with a 20,000 Ohm per volt meter 
with the receiver connected to a 117 volt 60 cycle power 
supply. 

Tuner set to an inactive channel with antenna terminals 
shorted and connected to ground. 

Controls set for normal reception - Power Booster control 
completely counterclockwise. 

Voltages marked with an asterisk (*) will vary widely with 
control settings. 

R.F. tuner voltages were measured with tubes removed 
from sockets. 

No voltage reading at a tube element indicates zero volt-
age or voltage which cannot be accurately measured with 
a 20,000 Ohm per volt meter. 

OSCILLOGRAMS 

All oscillograms taken with ground 

lead of 'Scope connected to receiver 

chassis and controls set for normal 

reception. Power Booster control ad-

justed to give 55 volts peak to peak at 

cathode of picture tube. Oscilloscope 

vertical amplifier response was flat to 

within 20% at 2 MC. 

Number appearing to the left of oscil-

logram specifies setting of horizontal 

sweep frequency control on 'Scope. 

OPNMLK JHGFE 

W521287 R.F. TUNER UNIT 
(SHOWN WITH SIDE SHIELD REMOVED) 

BOTTOM VIEW or CHASSIS SHOWING 
CONNECTIONS TO RF TUNER UNIT 
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CHASSIS 725.101, 725.101-1 

Fundamentally, the Sears Model 6950 UHF 
Converter operates in the same manner as the 
superheterodyne "front end" and the first I-F 
stage employed in many makes of VHF television 
sets. The primary difference is the operation 
of the Model 6950 on a higher frequency band---
470 mc. to 890 mc. Allowing for this difference 
in operating frequency, the converter can 
be aligned as quickly a nd effectively as its 
VHF counterpart. 

Alignment of the Model 6950 is a simple proce-
dure since its bandpass is essentially predeter-
mined by the fixed characteristics of original 
component design, physical layout and associated 
circuitry. Except as stated otherwise in this 

ALIGN 

The Sears UHF Converter to be tested should 
be connected to the VHF television set in the 
usual manner. The oscilloscope or VTVM 
should then be connected to the TV set at a point 
which permits satisfactory observation of the 
relative intensity and character of the AM (or 
sweep- modulated) signal introduced into the con-

bulletin, band-pass is not subject to serious 
change during alignment adjustment; however, 
replacement of any component within the R-F or 
I- F circuits may disturb the band-pass charac-
teristics of the instrument. Accordingly, when-
ever pa r ts within these circuits are replaced, 
electrical and physical specifications of the orig-
inal components must be duplicated as closely 
as possible. Wires, parts and other accessories 
must be replaced in their former positions. 

Complicated or specially-designed test 
equipment is not required for practical align-
ment of the Model 6950. Instruments used in 
most TV service shops for testing VHF sets 
usually are satisfactory for aligning the con-
verter. In addition to these tools, the follow-
ing instruments are needed: a VHF signal 
generator with AM output and a sweep modu-
lation of at least 12 megacycles; an oscillo-
scope or vacuum tube volt-ohmmeter for 
measurement of the relative signal; and an 
operating VHF televis ion set. The latter is 
suggested as a practical amplifier for raising 
the output signal of the Converter to a level 
which permits convenient observation. 

Before attempting to align the Model 6950, ac-
ceptability of the resistance and voltage values, 
which are found at each tube socket, should be 
determined by comparison with typical values 
listed below. The 6AF4 oscillator voltages, in 
particular, should be examined carefully. When 
tuning from one end of the dial to the other, plate 
and grid voltages should remain within the limits 
prescribed. Separate charts have been prepared 
for early and late 1952 models. 

MENT 

verter. The procedure Éor alignment consists of 
the following steps in the suggested sequence 
shown: ( 1) alignment of the I- F stage; ( 2) po-
sitioning of the oscillator for proper band cover-
age; and ( 3) alignment of R- F circuits for max-
imum effectiveness. 

250 OHMS 

TO CONVERTER 
I- F STAGE 

50 
OHMS 

TO SIGNAL 
GENERATOR 

Figure 1 

125 OHMS 

TO UHF 
ANTENNA TERMINALS 

OF CONVERTER 

50 
OHMS 

125 OHMS 

Figure 2 

TO SIGNAL 
GENERATOR 

Chassis 725.101 I-F ALIGNMENT 

1. Connect the VHF signal generator, through 
a suitable resistor-matchingnetwork ( Fig. 
1), to the crystal mixer of the Converter 
at the junction of Items 21, 29, 45 and 51 
(Fig. 3). Apply an AM signal centered at 
82 megacycles. 

2. Align input and output I- F transformers 
(Items 5 and 6, Fig. 3) to obtain the maxi-
mum signal. Location of I- F alignment 
points is shown in Figures 5 and 6. 

3. Replace AM signal with a sweep of at least 
12 megacycles centered at 82 megacycles. 

4. Readjust slugs of double-tuned, I- F output 
transformer ( Item 6, Fig. 3) for equal signal 
response at VHF channels 5 and 6. The I- F  
amplifier must be aligned for a minimum  
12-megacycle band- width, and the maxi-
mum gain possible with this band-width.  

OSCILLATOR 

Chassis 725.101 

1. Adjust tuning control so that indicating 
pointer is positioned at extreme left-hand 
edge of dial. 

2. Feed a 465- megacycle AM signal into con-
verter antenna terminals through a match-
ing network described in Figure 2. Adjust 
oscillator trimmer (Item 48, Fig. 5) for 
maximum signal. ( Use non-metallic align-
ment tool). When using a VHF signal gen-
erator, a fundamental of 93 megacycles 
may be employed to produce the 5th har-
monic energy of 465 megacycles. 

3. Adjust the Converter tuning control so that 
indicator is positioned at extreme right-
hand edge of dial. 

4. Set signal generator for 900- megacycle 
output ( 5th harmonic of 180 megacycles). 
Carefully spread or pinch together the legs 
of the oscillator end- inductor ( Fig. 5) for 
maximum signal. 

5. Repeat above steps until no further im - 
provement in signal is apparent. The os-
cillator alignment figures of 465 and 900 
megacycles are approximate only, and may 
not fall precisely at the maximum and min-
imum dial settings; however, in every 
case, the oscillator must be aligned so 
that both frequencies can be tuned by nor-
mal manipulation of the dial. 

ST R-F 
END - INDUCTOR 

2ND R- F   
END- INDUCTOR 

OSCILLATOR -_ 
END- INDUCTOR 

0 

0 
 ...-""  ...-"" 

-- ------- -,n,, 
- ---- ' ----- -- 

I- F OUTPUT 
TRANSFORMER 

ITEM 6 

OSCILLATOR 
TRIMMER 
ITEM 46 

Bottom View 

Chassis 725.101-1 

1. Connect the VHF signal generator, through 
a suitable resistor- matching network ( Fig. 
1), to the crystal mixer of the Converter 
at the junction of Items 13, 14, 37 and 68 
(Fig. 4). Apply an AM signal centered at 
82 megacycles. 

2. Align input and output 1-F transformers 
(Items 5 and 6, Fig. 4) to obtain the maxi-
mum signal. Location of I- F alignment 
points is shown in Figures 7 and 8. 

3. Replace AM signal with a sweep of at least 
12 megacycles centered at 82 megacycles. 

4. Readjust slugs of double- tuned, I- F output 
transformer ( Item 6, Fig. 4) for equal signal 
response at VHF channels 5 or 6. The I- F 
amplifier must be aligned for a minimum 
12- megacycle band- width, and the maxi-
mum gain possible with this band- width.  

ADJUSTMENT 
Chassis 725.101-1 

1. Adjust tuning control so that indicating 
point is positioned at extreme left-hand 
edge of dial. 

2. Feed a 465- megacycle AM signal into the 
converter antenna terminals through a 
matching network (described in Fig. 2). 
Adjust oscillator trimmer (Item 21, Fig. 
6) for maximum signal. When using a VHF  
signal generator, a fundamental of 93 meg-
acycles may be employed to produce the  
5th harmonic energy of 465 megacycles. 

3. Adjust the Converter tuning control so that 
indicator is positioned at extreme right-
hand edge of dial. 

4. Set signal generator for 900- megacycle 
output ( 5th harmonic of 180 megacycles). 
Carefully spread or pinch together the legs 
of the oscillator end- inductor ( Fig. 6) for 
maximum signal. 

5. Repeat above steps until no further i m - 
provement in signal is apparent. The os-
cillator alignment figures of 465 and 900 
megacycles are approximate only, and may 
not fall precisely at the maximum and min-
imum dial settings; in every case, however, 
the oscillator must be aligned so that both 
frequencies can be tuned by normal mani-
pulation of the dial. 

R- F BANDWIDTH 
ADJUSTMENT --

ITEM 74 

6X4 " 

1-F OUTPUT 
TRANSFORMER 

ITEM 6 

- ----- 

-lei ,  r- 
._} 

l  - 

_ ------

_ --------

64F4 

6607'OR 69K7 

1ST R-F TRIMMER 
ITEM 72 

2ND R-F TRIMMER 
ITEM 72 

I- F INPUT 
-- TRANSFORMER 

ITEM 5 

Top View 

Chassis 725.101 
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R-F ALIGNMENT 

Chassis 725.101 

1. Adjust tuning control so that indicator is 
positioned at extreme left-hand edge of dial. 

2. Feed a 465-megacycle signal into the Con-
verter antenna terminals (as indicated 
above for oscillator alignment). 

3. Adjust R-F trimmers (Item 72, Fig. 5) for 
maximum signal. Physical location of R-F 
alignment points is shown in Figures 5 
and 6. 

4. Readjust tuning control so that indicator 
rests at extreme right-hand edge of dial. 

5. Set signal generator for 900 megacycles 
output. 

6. Adjust end-inductors ( Fig. 5) for maximum 
signal. 

7. Repeat above steps until no further im - 
provement in signal is apparent. 

8. Readjust tuning control so that indicator is 
positioned at extreme left-hand edge of dial. 

9. Adjust coupling trimmer (Item 74, Fig. 6) 
for maximum signal. 

Chassis 725.101-1 

1. Adjust tuning control so that indicator is 
positioned at extreme left-hand edge of dial. 

2. Feed a 465-megacycle signal into the Con-
verter antenna terminals ( as indicated 
above for oscillator alignment). 

3. Adjust R-F trimmers ( Item 5, Fig. 8) for 
maximum signal. Physical location of R-F 
alignment points is shown in Figures 7 
and 8. 

4. Readjust tuning control so that indicator 
rests at extreme right-hand edge of dial. 

5. Set signal generator for 900-megacycle 
output. 

6. Adjust end- inductors ( Fig. 7) for maxi-
mum signal. 

7. Repeat above steps until no further im - 
provement in signal is apparent. 

VOLTAGE MEASUREMENTS 

Note: -- Voltage measurements, made by means 
of an electronic voltmeter (VTVM), should be 
taken between tube socket terminals and the 

chassis. Measurements within 20 per cent of the 
specified value usually will assure satisfactory 
performance of the Converter. 

Chassis 725.101 

TUBE USE 
PIN 
NO. 1 

PIN 
NO. 2 

PIN 
NO. 3 

PIN 
NO. 4 

PIN 
NO. 5 

PIN 
NO. 6 

PIN 
NO. 7 

PIN 
NO. 8 

PIN 
NO.9 

6X4 
6BK7 
or 

SBQ7 

Rect. 

I-F AMP 

170VAC 

120VDC 

NC 

0 

0 

.85VDC 

6.3VAC 

6.3VAC 

NC 

0 

170VAC 

125VDC 

190VDC 

0 

--- 

1 VDC 

---

0 

6AF4 OSC. 85VDC* 5.7VDC* 0 6.3VAC 0 5.7VDC* 85VDC* --- ---

Chassis 725.101-1 

6CB6 
6AF4 

I-F AMP 
OSC. 

o 

85VDC* 
1.3VDC 
5.7VDC* 

6.3VAC 
o 

Selenium Rectifier "K" Terminal 125VDC 

O 
6.3VAC 

98VDC 
O 

98VDC 
5.7VDC* 

1.3VDC 
85VDC* 

*Measurement made with 15K isolating resistor in series with voltmeter probe. 

RESISTANCE MEASUREMENTS 

Note: -- Resistance measurements, made by 
means of an electronic ohmmeter (VTVM), should 
be taken between tube socket terminals and the 
chassis. Measurements within 20 per cent of the 
specified value usually will assure satisfactory 

performance of the Converter. When taking these 
measurements, the Converter switch must be 
turned to the "UHF" position and the line cord 
detached from the house circuit. 

Chassis 725.101 

TUBE USE PIN 
NO. 1 

PIN 
NO. 2 

PIN 
NO. 3 

PIN 
NO. 4 

PIN 
NO. 5 

PIN 
NO. 6 

PIN 
NO. 7 

PIN 
NO. 8 

PIN 
NO. 9 

6X4 

6BK7 
or 

6BQ7 
6AF4 

Rect. 

I-F AMP 

OSC. 

130 

50K or 
More 
50K or 
More 

NC 

0 

12K 

0 

56 

0 

.3 

.3 

.3 

NC 

0 

0 

130 

50K or 
More 
12K 

50K or 
More 

0 

50K or 
More 

--- 

56 

--- 

0 

---

Chassis 725.101-1 

6CB6 I-F AMP 0 150 0.6 0 50K or 
More 

50K or 
More 

150 --- 

6AF4 OSC. 50K or 
More 

12K 0 0.3 0 12K 50K or 
More 

--- 

Selenium Rectifier "K" Terminal to Chassis 50K or More. 

ST R- F --
END-INDUCTOR 

2 NO R-F------- ----- -

ENO-INDUCTOR 

OSCILLATOR - 
END- INDUCTOR 

Bottom View 
Chassis 725.101-1 

1. Use the Correct Order Form. 

• OSCILLATOR 
TRIMMER 
ITEM 21 

-• 1-F OUTPUT 
TRANSFORMER 

ITEM 6 

INPUT 
TRANSFORMER _ 

ITEM 5 

OUTPUT 
TRANSFORMER - 

ITEM 6 

HOW TO ORDER PARTS 

2. On the Purchase Order always give the follow-
ing information: 

(1) PART NUMBER (number printed on the 
part if different from that shown in this 
list) and DESCRIPTION for each part 
ordered. When no part number is as-
signed, order by description and rating. 
Also give PRICE of part ( indicate if 
no selling). 

o- ---- -------

o-

0--

----------

--------

tI 
6CB6 IJ 

Top View 
Chassis 725.101-1 

1ST R-F 
-- TRIMMER 

ITEM 15 

2 NO R- F 
TRIMMER 
ITEM 15 

- 6AF4 

(2) The CHASSIS NUMBER, which is 725.101. 
This number is found on a metal plate 
(picture on page 1) at the rear of 
the chassis. 

3. ORDERING INSTRUCTIONS: 

Send Purchase Orders DIRECT to SOURCE 
No. 725. See "DIV. 57 STANDARD NOMEN-
CLATURE INDEX", for source name 
and address. 

4. MARK-UP: Selling prices in the following 
produce a MARK-UP of AA5 unless other-
wise noted. 

There will be a minimum charge of 50Ç made by the source on each parts order totaling less than 
50Ç ( cost to Sears). The customer is to be charged only the actual selling price shown in this RI.. 
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CHASSIS 725.101 725.101-1 

ELECTRONIC PARTS LIST FOR UHF CONVERTER 
(CHASSIS 725.101) 

Item 
No. Part No. Description 

Selling 
Price 

M.U. 
Code 

25 
29 
35 
40 
42 
44 
45 
46 
48 
72 

36 
38 
39 
41 
47 

24 
27 
50 
51 
53 

4 
5 
6 

9 

74 

18 
19 
20 
21 

A-600295-3 
A-600025-13 
FP318.5 
A-600281-1 
A-600027-1 
A-600025-10 
A-600025-6 
A-600025-15 
A-600282-3 
A-600220-1 

A-600111-19 
A-600029-1 
A-600116-11 
A-600116-12 
A-600116-13 

A-600240-1 
A-60024022 
A-600240-3 
A-600285-1 
A-600033-2 

B-630052 -1 
B-630070-1 
B-630121 -1 

B-630069-1 

A-600219 

Capacitor, Fixed ceramic tubular, 10 uufd 
H " .68 uufd, ± 10% 

H Erlectrolytic filter, 20-20-20/200-175-150 
Fixed ceramic tubular, 68 uufd 

H Fixed ceramic disc, 1000 uufd 
Fixed ceramic tubular, 2.2 uufd 

" 1.0 uufd 
" 1.2 uufd 

Trimmer ceramic tubular 3-10 uufd 
" . 8-6.5 uufd 

Resistor, Carbon, 56 ohm, ± 10% 
" 470 ohm 
" 680 ohm 
" 12k ohm 

H H 3300 ohm, 2 watt 

Choke, neutralizing 
" I-F plate 
" Oscillator 

and RF 

Transformer, power 
H I-F input 
H I-F output 

Switch, AC and antenna changeover 

Nylon adjustment screw 

Vacuum tube, oscillator, 6AF4 
I-F amplifier, 6BK7 or 6BQ7 
power rectifier, 6X4 

Crystal, diode, 1N72 

.26 

.77 
3.13 
.26 
.37 
.51 
.51 
.80 
.74 
.74 

.40 

.37 

.40 

.37 

.51 

.71 

.74 

.71 

.77 

.83 

3.89 
3.13 
4.60 

2.37 

.17 

3.77 
3.06 
2.05 
2.57 

AAO 

A5 
AAO 
AO 

AS 
AAO 

13 
14 
15 
16 
18 
21 
22 
23 
24 
39 
64 
67 

20 
25 
27 
33 
63 

12 
17 
19 
68 

4 
5 
6 

9 

28 
29 
37 
48 

A-600025-13 
A-600025-10 
A-600220-1 
A-600025-2 
A-600025-6 
A-600282-3 
A-600295-3 
A-600281-1 
A-600027-1 
FP211 
A-600025-12 
A-600389-2 

A-600116-12 
A-600111-2 
A-600116-14 
A-600029-1 
A-600029-17 

A-600384-1 
A-600383-1, 
A-600240-3 
A-600407-1 

B-630124 - 
B-630130-1 
B-630131-1 

B-630069-1 

Capacitor, Fixed ceramic tubular, . 68 uufd ± 10% 
Capacitor, Fixed ceramic tubular, 2.2 uufd ± 10% 

H Trimmer ceramic tubular, . 8-6.5 uufd 
Fixed ceramic tubular, 1.5 uufd ± 10% 

" 1.0 uufd ± 10% 
Trimmer ceramic tubular, 3-10 uufd 
Fixed ceramic tubular, 10 uufd 

II t " 68 uufd 

" disc 1000 uufd 
Electrolytic filter 30-30/150 
Fixed ceramic tubular, 0.25 uufd ± 10% 

" 0.42 uufd ± 10% H H 

Resistor, Carbon, 12k ohm 
H " 150 ohm 

820 ohm, 1 watt 
470 ohm 
1500 ohm 

Choke 

Transformer, power 
I-F input 

H I-F output 

Switch, AC and antenna changeover 

Vacuum tube, 6CB6 I-F amplifier 
6AF4 or 6T4, oscillator 

Crystal, diode, 1N72 
Rectifier, selenium 

.77 

.51 

.74 

.51 

.51 

.74 

.26 

.26 

.37 
2.71 
.77 
.77 

.37 

.37 

.51 

.37 

.37 

.51 

.51 

.71 

.51 

3.15 
.74 

2.42 

2.37 

2,28 
3.77 
2.57 
2.05 

AAO 

45 

LIST OF REPLACEMENT PARTS FOR DIAL ASSEMBLY 

Item 
No. Part No. Description 

Selling 
Price 

M.U. 
Code 

3 B-630067 Riveted Dial Background 3.13 AAOi 
7 B-630062 Dial Glass 1.14 
8 A-600250 Dial Glass Cushion .14 
9 A-600216 Dial Glass Clamp .28 

13 A-600255 Drive Cord .14 
15 A-600225 Dial Cord Spring .14 
16 A-630061 Pointer .86 

3 

8 

9 

7 16 

13 

CIRCUIT DIAGRAM 

(725.101) 

8 

9 

NE XT TO 
CHASSIS 

SWITCH SHAFT 

PLACEMENT OF DIAL DRIVE CORD 

MISCELLANEOUS COMPONENTS 

Part No. Description 
Selling 
Price 

M.U. 
Code 

B-630065-1 Mahoghany Plastic Cabinet 5.00 B5 
C-646074-1 Knob (Tuning) 1.42 
C-646074-2 Knob (Switching) 1.14 
A-600256-1 Knob Spring .03 
B-630094-1 Built-in Antenna .57 

15 * 1 Knob Spring required for each knob. 
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NO. 144 

SPECIFICATIONS 
POWER SUPPLY 

105 to 125 Volts - 60 Cycle AC 

POWER CONSUMPTION 

290 Watts 

POWER OUTPUT (AUDIO) 

2 Watts (undistorted) 

585 

INPUT IMPEDANCE 

72 Ohms. or 300 Ohms. 

PICTURE SIZE 

101/8" x 133/4" 

PICTURE TUBE 

16" Rectangular 

SPEAKER 

4"x 6"Oval P.M.-Voice Coil-3 Ohms. 

VERTICAL SCANNING FREQ. 

60 cycles per second 

HORIZONTAL SCANNING FREQ. 

15, 750 cycles per second 

GENERAL DES R Ti 

This Sil v ertone console receiver consists of a combina-
tion television, standard broadcast and frequency modu-
lation broadcast receiver and a record changer. A 
BUILT-IN-ANTENNA system permits reception of 
local television, FM or AM broadcasting facilities direct-
ly without external antenna equipment. Where required, 
external antennas may be readily connected to the re-
ceiver. 

Features of the television receiver include full twelve 
channel coverage, an intercarrier sound system, auto-
matic frequency control horizontal hold, and stabilized 
vertical hold. 

The high sensitivity AM-FM broadcast receiver is 
also used to furnish the audio power for the television 
sound output. 

The record changer will automatically play standard 
78 RPM, fine-groose 45 RPM and long-play 33-1 /3 
RPM records of standard commercial dimensions. 

FREQUENCY RANGE 

Radio - 
Standard Broadcast ( A.M.) - 535-1600 K.C. 
Frequency Modulation ( F.M.) - 88-108 M.C. 

Television - 
Channels 2 through 13. 
For channel frequencies, see table 

TUBE COMPLEMENT 

1. 
2. 
3. 
4. 
5. 
6. 
7. 

8. 
9. 

10. 
11. 

12. 

13. 
14. 

15. 
16. 
17. 
18. 
19. 

1. 
2. 
3. 
4. 
5. 
6. 
7-
8. 

6J6 
6AG5 
6J6 
6CB6 
6CB6 
6CI36 
6AL5 

12AU7 
6AU6 
6AL5 
6SN7 
7N7 
6SR7 
613F6 
6S4 
6SN7 
7N7 
6BG6 
6W4 
1B3 
5U4 
16TP4 
16RP 
16XP4 

Television Chassis 

or 

or 

or 

or 
or 

✓ 16 
✓ 17 
✓ 18 
Vi 
V 3 
V 4A 
V 4B 
V 5 
V 14 
✓ 15 
V 7 

V 6A 
V 6B 
V8 
V9 

✓ 10 
✓ 12 
✓ 11 

✓ 13 
V19 

RF Amplifier 
Mixer 
R.F. Oscillator 
1st Video I.F. Amplifier 
2nd Video I.F. Amplifier 
3rd Video I.F. Amplifier 
Video Detector 
A.G.C. Detector 
1st & 2nd Video Amplifier 
4.5 M.C. Amplifier 
Ratio Detector 
Sync Separator 

Sync Limiter 
Vertical Sweep Oscillator 
Vertical Sweep Amplifier 
Horizontal Sweep Oscillator 
Sync Guide 
Horizontal Sweep Output 
Damper 
High Voltage Rectifier 
Power Rectifier 
Picture Tube 

6BJ6 A M.-F.M. Radio Chassis 
V 20 R.F. Amplifier ( F.M.) 

12AT7 V 21 Mixer and Oscillator ( F.M.) 
6BE6 V 25 Mixer and Oscillator (A.M.) 
6E96 V 22 1st I.F. Amplifier (A.M.-F.M.) 
6BA6 V 23 2nd I.F. Amplifier ( F.M.) 
6T8 GASS V 24 Detector, A.V.C. and 1st Audio Am plifier 

V 27 Audio Output 
6X4 V 26 Power Rectifier 

UTD R E ANTENNA INSTALLATION 

(Note: Disconnect Built-in-Antenna) 

CONNECT 

72 OHM COAXIAL LEAD-IN 
TO TERMINALS 1-2 

(CENTER LEAD TO TERMINAL I ) 
AS SHOWN ABOVE. 

LINK MUST BE CLOSED. 

FIG. 3A 

CONNECT 
300 OHM FLAT TWIN LEAD-IN 

TO TERMINALS 1-4 

AS SHOWN ABOVE. 

LINK MUST BE OPEN. 

FIG. 3B 

TELEVISION 
ALIGNMENT PROCEDURE 

The alignment of this Receiver can be broken down into 

three basic parts. 
1 - Video IF Alignment 
2 - RF Alignment 

3 - Sound Alignment 

TEST EQUIPMENT 

CATHODE RAY OSCILLOSCOPE - The tube size is 
relatively unimportant, however, anything under 5" usually 

makes fine adjustment quite difficult. 

SWEEP GENERATOR-The sweep generator used should 

have linear coverage of a center range from 30 to 220 
megacycles. The output should be fairly flat over wide 

frequency variation of the sweep. It should be capable 
of an output of about 0.1 volt with attenuation. It is 

preferable that the generator have a deflection output for 
the test oscilloscope. 

TELEVISION RECEIVER REAR CHASSIS CONTROLS 

FOCUS Sc.... 

FIG. 5A 

CENTERING NUTS 

MOTH CONTROL 
coo.--tyr 

AM SIGNAL GENERATOR - This generator should 
have a frequency range of from 4.5 to 220 megacydes. As 

this generator is used occasionally as a marker generator, 

accuracy is an important factor. It should be capable of 

0.1 volt output with attenuation and should be linear 
through the range. 

VACUUM TUBE VOLTMETER - Any standard make 
VTVM will do. It should preferably have a reversible 

polarity switch. 

WAVE TRAP - 32.8 M.C. 

TEST SOCKET 

In this model a Test Socket is provided which gives 
convenient access to the various points where either a 

vacuum tube voltmeter or an oscilloscope must be inserted 

for proper alignment. A letter diagram in the margin of 

the schematic will locate these points by means of corres-

ponding letters in the schematic proper. A typical Octal 
socket is used and it should be noted that the diagram 
shows a TOP VIEW. Two ground points are supplied on 

separate pins of the test socket for easy metering. Reference 
is made, in the following Alignment Procedures, to the 
pins on this Test Socket. 

R.F. OSCILLATOR ALIGNMENT 

To align the R.F. oscillator it is first necessary to connect 

a working antenna to the set. Turn the selector switch to 
the channel to be aligned. With the fine tuning control 
set at the center of its range, adjust the correct brass slug 
(see Fig. 81 until the best picture is obtained. Adjusting 
channel 2 will affect all other channel adjustments, there-
fore, channel 2 should not be disturbed after aligning chan-

nels 3 to 13. 

VIDEO IF ALIGNMENT 
An adequate signal can be fed through the video IF 

string by feeding the output of the signal generator into a 
tube shield placed over the mixer tube (6AG5) (V-17). 
Care should be taken that this shield is NOT grounded. The 
ground side of the Generator output can be conveniently 
grounded to the shield of the adjacent oscillator tube.. 
The vacuum tube voltmeter should be connected across the 
8200 ohm detector load resistor ( Pin B Test Socket) and 

should be set on the minus 3 Volt scale. Set channel se-
lector to an unused low band channel. 
The Signal generator should be set to a frequency of 36.9 

MC. The output of the generator should be adjusted to the 

point *where the reading on the VTVM is between minus 
1 to minus 1.5 volts. 

The First and Third I.F. coils should be peaked for a 
maximum reading on the VTVM. As the voltage reading 

increases with tuning, the generator should be attenuated 
to maintain a maximum of minus 1.5 volts. 

Set the Signal Generator to a Frequency of 34.8 MC and 
tune the Second and Fourth I.F. coils in the same manner 
as above: 
The Generator should now be shut off (or tuned to 
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CHASSIS 478.312 

different band) and the VTVM should read no more than 
minus .5 volt. If there is a higher voltage reading, check 

for regeneration in the I.F. stages. 
To look at the actual response curve of the I.F. Amplifier 

connect the Sweep Generator and the A.M. Signal Gener-
ator to the antenna. Then connect "hot" or "high" side 'of 
the Oscilloscope to Pin B of the Test Socket. The "low" 
or ground side should be connected to the nearest con-
venient ground point. Care should be taken to separate the 
Oscilloscope leads from the Generator leads. 
The Sweep Generator is set at the approximate mid-

frequency of an unused low channel and the Signal Gener-
ator is set at the sound carrier frequency of the channel 
used. The Sweep Generator Amplitude is set so that a 
VTVM will read — 1.5 volts D.C. at test point B. Loosely 
couple a wave trap tuned to 32.8 MC into one of the I.F. 
coils until a small dip is noticed on the trace ( see Fig. 9). 
The fine tuning control on the tuner should now be ad-
justed to make the Signal Generator marker coincide with 
the trap valley. The Signal Generator can now be tuned to 
the R.F. Picture Carrier frequency and the position of the 
Picture Carrier on the response curve noted. It should be 
between the 40% and 60% points on the slope of the 
curve. The band width between 50% points should be ap-
proximately 3.2 MC. Slight readjustment of the I.F. trans-

formers may be necessary to obtain the desired response. 
Small variati6ns from the ideal are acceptable as shown in 
Fig. 9. 

F FREQUENCY 

SOUND 
CARRIER 

F FREQUENCY 

PICTURE 
CARRIER 

POINT) 

FIG. 9. 
SOUND ALIGNMENT 

Sound alignment on these receivers is best accomplished 
by using an actual transmission received on an antenna and 
fed in the normal manner to the antenna terminals. A 

Vacuum Tube Voltmeter should first be inserted between 
the output plate of the Ratio Detector Diode (pin 2 V15) 

and ground. This point may be reached through pin C of 
the Test Socket. The meter should be set on the minus 10 
volt scale. With the equipment so placed the 4.5 MC pick-

off coil ( T8) and the primary of the Ratio Detector Trans-
former (bottom adjustment, T9) should be adjusted for a 
maximum deflection of the meter. The hot lead of the 
meter should now be moved to the junction point of R71, 

C 60 and C61 (Pin A Test Socket), and the secondary 
of the Ratio Detector Transformer should be adjusted for a 

ZERO reading. (Note: There are 3 points at which the 
meter will zero. Only one of these is correct. At the proper 
setting the meter should swing negative on one side and 
positive on the other side of zero). In cases where it is 

necessary to align the sound section when no station trans-
mission is available a single frequency signal generato,. 
tuned to 4.5 megacycles may be fed into the output circuit 

of the Video Detector ( Pin B Test Socket). The receiver 

should then be aligned in the same manner as described 
above. The disadvantage of this method is that any in-
accuracy in your signal generator will show up as misalign-

ment when the set is in actual operation, since proper ad-
justment is very critical. 
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ION TRAP MAGNET ADJUSTMENT 

Position the ion trap so that the arrow points 

the second anode contact. 

toward 

The ion trap rear magnet poles should be aproximately 

over the ion trap flags in the picture tube. The ion trap 

flags are small, rectangular plates in the neck of the picture 

tube about 1 inch from the black base of the tube. Starting 

from this position, adjust the magnet by moving it forward 

or backward until the raster ( illuminated area of picture 

tube within the mask)is observed. Rotate it slightly around 

the neck of the picture tube for the brightest raster on the 

screen, and at the same time reduce the brightness control 

setting until the raster is slightly above average brilliance. 

Adjust the focus adjustment screws ( see Fig. 11 ) until 

the line structure of the raster is clearly visible. Read-

just the ion trap magnet for maximum raster bril-

liance. The final touches on this adjustment should be 

made with the brightness control at the maximum position 

with which good line focus can be maintained. 

DEFLECTION YOKE ADJUSTMENT 

If the lines of the raster are not horizontal or squared 

with the picture mask, rotate the deflection rizeke until this 

condition is obtained. Tighten the yoke adjustment screws 

NOTE: Be sure the deflection yoke as well as the picture 

tube mounting is positioned forward as far as possible 

against the flare of the picture tube. 

It will now be necessary to obtain a test pattern picture 

in order to obtain further adjustments. 

FOCUS MAGNET ADJUSTMENT 

A permanent magnet type focus control is used in some 

receivers.The two focus adjustment screws shown in Fig.11 

should be adjusted for sharpest focus. It is recommended 
that a brass screw-driver be used for this operation, other-

wise the focus will change slightly when the screw-driver 

is removed. 

Centering is accomplished by loosening the two wing 

nuts on the back of the focus control and shifting the con-

trol both vertically and horizontally in a vertical plane until 

proper centering is obtained. Rotation of the focus magnet 

about its axis will result in an optimum position for the 

removal of any remaining shadows in the corners of the 

picture. The wing nuts should then be tightened. 

The ion trap magnet should now be rechecked for maxi-

mum brilliance. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT 

Turn the horizontal control ( on the front panel) to the 

extreme counter-clockwise position. The picture should re-

main in sync. Momentarily remove the signal by switching 

to another channel and then switching back again. The 

picture should break horizontal sync and the picture will 

be resolved into a series of black bars sloping down to 

the left. 

Turn the horizontal control clockwise slowly bringing 

the picture into sync again. At the extreme clockwise posi-

tion the picture will again show a tendency to break sync 

as indicated by anything from a shimmy to 21/2  black 

diagonal bars sloping down to the right. 

If the receiver passes the above checks and the picture 

is normal and stable, the horizontal oscillator is adjusted 

and need not be aligned. 

HORIZONTAL OSCILLATOR ALIGNMENT 

1. The HORIZONTAL HOLD CONTROL should be 

set at approximately the center of its mechanical range. 

The HORIZONTAL LOCKING RANGE and the HOR-

IZONTAL DRIVE trimmers should be set at two full turns 

counter-clockwise from maximum capacity. 

2. Turn the HORIZONTAL DRIVE trimmer clock-

wise until the bright, vertical bars running through the 

picture are eliminated. If, in so doing, the picture 

should fall out of sync it should be brought back by re-

adjusting the Horizontal Oscillator Transformer. This 

is the long screw adjustment which extends through the 

side of the chassis ( see Fig. 12). (SEE NOTE ). 

3. Rotate the HORIZONTAL HOLD CONTROL 

(front panel auxiliary control) to the maximum clock-

wise position. The Horizontal Oscillator Transformer 

should now be adjusted to a point where the black hori-

zontal blanking bar starts to corne into the picture from 

the left side. 

4. The HORIZONTAL HOLD CONTROL should 

now be rotated to its maximum counter-clockwise posi-

tion. The picture' should stay in sync. However, shorting 

the antenna terminals or rapidly switching to an un-

used channel and back should cause the picture to fall 

out of sync. If this condition does not exist readjust 

in accordance with step 3 above. 

5. When the HORIZONTAL HOLD CONTROL is 

rotated to maximum clockwise position it is acceptable 

for the picture to vary in sync from a shimmy to 21/2  

bars sloping downward to the right. The picture should 

stay locked, however, through approximately 3/4 of the 

mechanical rotation of the HORIZONTAL HOLD 

CONTROL. 

6. If the HORIZONTAL DRIVE Trimmer must be 

readjusted at this time for improved width or linearity, 

steps 3, 4 and 5 should be rechecked. 

NOTE: In the above procedure adjustment of the Hori-

zontal Oscillator Transformer is mentioned a number of 

times. The adjustment referred to is the long screw 
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which extends from the Horizontal Oscillator Trans-

former ( T6) through the chassis and which would be 

adjusted from the outside of the chassis. There is an ad-

justment at the other ( inside) end of this same coil 

can. This is the HORIZONTAL PHASE CONTROL 

adjustment. IT IS IMPORTANT TO NOTE THAT 

THIS LATTER ADJUSTMENT SHOULD NOT BE 

TOUCHED IN THE FIELD. This is a Factory adjust-

ment and should not be attempted in the service shop. 

If this circuit is suspected of being defective or mis-

tuned the entire assembly including the .01 mfd. — 

600 volt Molded Paper condenser ( C-43) should be re-

STATION SELECTOR & 
FINE TUNING 

PARTS LOCATION - TELEVISION CHASSIS - TOP VIEW 

Fig. 12 
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moved and returned to the factory as a defective part. 

HEIGHT. WIDTH AND LINEARITY 

To adjust the overall size and linearity of the picture 

it is almost mandatory that a pattern transmitted from 

a local statiop be used. Linearity adjustments, particu-

larly, cannot be accurately made on moving transmis-

sions. It should also be remembered that in areas where 

more than one station is being received, that pictures 

transmitted from different stations will vary slightly in 

size. The smallest transmitted picture should be made to 

fill the area delineated by the mask. 

The first step in linearity and size adjustment is to turn 

SOUND 
ON- OFF 

PICTURE TUBE 
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OR 
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SW 
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the WIDTH control ( rear of chassis) all the way in 

(clockwise). 

The HORIZONTAL DRIVE trimmer should then be 

adjusted for the best compromise between maximum 

brightness and good horizontal linearity. This control 

will affect the left side of the picture primarily. The 

HORIZONTAL LINEARITY control ( rear of chassis) 

should then be adjusted for linearity of the right side 

of the picture. If it has been found necessary to adjust 

the HORIZONTAL DRIVE trimmer, steps 3, 4 and 5 

of Horizontal Oscillator Alignment must be repeated. 

The WIDTH Control should now be readjusted to 

/ 
HORIZ 8 VERT 
HOLD CONTROL 

ÍO 0 q.) 

HON TISC 
TRANS. 

(/B\ 

Y142 
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achieve a picture that will fill the mask horizontally. If 

necessary the width coll may be entirely removed from 

the circuit of the WIDTH SWITCH on rear of chassis. 

The HEIGHT and VERTICAL LINEARITY controls 

(both rear of chassis) should then be adjusted for a 

linear picture that will fill the mask vertically. At this 

point the FOCUS ADJUSTMENT ..crew previously set, 

should be retouched for maximum definition of the 

lines in the vertical wedge of the test pattern. Proper 

adjustment and alignment of the receiver should result 

in clear and sharp definition. 
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CHASSIS 478.312 

RESISTANCE CHECK CHART 

TELEVISION CHASSIS 

SCHEMATIC 

LOCATION 
TUBE FUNCTION TUBE 

PIN NUMBERS 

1 2 3 4 5 6 7 8 9 

V 1 1st Vid. I.F. 6CB6 700K 47 0 Fil. 10K 10K 0 

V 2 2nd Vid. I. F. 6CB6 700K 47 0 Fil. 10K 10K 0 

V 3 3rd Vid. I.F. 6C136 0 100 0 Fil. 10K 10K 0 

V 4 Vid. Detector 8it A. G. C. 6/L5 0 120K Fil. 0 1.1K 3.9K 

V 5 1st ez 2nd Vid. Pawl. 
r 
12AU7 12E 1 Meg. 5K Fil. Fi 1. I3K 1 Meg. 47 0 

V 14 4.5 M. C. Ampl. 6AU6 
4 

1.5 0 0 Fil. 10K 10K 180 

V 15 Ratio Detector 6AL5 15K 15K 5. 1 Fil. Inf. 0 Inf. 

V 7 Sync. Separator 

6SN7 

or 

7N7 

1. 2 Meg. 27K 0 5 Meg. 10K 6.8K Fil. 0 

Fil. 0 27K 1.2 Meg. 5 Meg. 10E 6.8K 0 

V 6 

Sync. Limiter 

and 

Vertical Osci11 ato r 

6BF6 

or 

6SR7 

1.8 Meg. 0 0 Fil. 4 Meg. 4 Meg. 1.8 Meg. 

0 1.8 Meg. 0 4 Meg. 4 Meg. 1.8 Meg. Fil. 0 

V 8 Vertical Amplifier 6S4 3E Fil. 0 2. 2 Meg. 1 20K 

V 9 

Mor. Oscillator 

and 

Sync. Guide 

6SN7 

or 

7147 

1. 641eg. 60E 450K 500E 100K 800 Fil. 0 

0 450K 60K 1.6 Meg. 500K 100K 800 Fil. 

V 10 Horizontal Output 6BG6 Fil. 950 1 Meg. 0 I6K 

V 12 Damper 684 330K 10E 8K 8K 

V 13 Power Rectifier 5U4 10K 850 850 10K 

CONDITIONS: 

1. All readings taken with RCA Vol t-Ohmi st. 

2. All controls at " Normal Setting". 

3. Switch off-line cord disconnected. 

4. All tubes left in sockets. 

Note: Filament resistance too low to read. 

VOLTAGE CHECK CHART 

TELEVISION CHASSIS 

SCHEMATIC 

LOCATION 
TUBE FUNCTION TUBE 

PIN NUMBERS 

1 2 3 4 5 6 7 8 9 

V 1 1st Vid. I. F. 6CB6 -.5 1 0 6.3 A. C. 110 110 0 

V 2 2nd Vid. I.F. 6C56 -.5 1 0 6.3 A.C. 110 110 0 

V 3 3rd Vid. I.F. 61136 0 1.2 0 6.3 A. C. 110 110 0 

V 4 Vid. Detector tic A. G. C. 6AL5 0 -. 2 6. 3 A. C. 0 1. 2 -. 5 

V 5 1st & 2nd Vid. Ampl. 12AU7 120• -3.5 3.5* 6.3 A.C. 6.3 A.C. 160 -1• .8 o 

V 14 4.5 M. C. Ampl. 6AU6 0 0 0 6. 3 A. C. 110 110 1.2 

V 15 Ratio Detector 6AL5 .4 -.4 1 A. C. 6.3 A. C. 0 0 0 

V 7 Sync. Separator 

647 

or 

7N7 

-3.5 0 0 -15• 235 4 6.3 A. C. 0 

6.3 A. C. 0 0 -3.5 -15' 235 4 0 

V 6 

Sync. Limiter 

and 

Vertical Oscillator 

613F6 

or 

6SR7 

-25e 0 0 6.3 A. C. -15' -15* 100++ 

0 -25+ 0 -15' -15' 1004+ 6.3 A. C. 0 

V 8 Vertical Amplifier 684 -90 6.3 A. C. 0 -90 270 

V 9 

Nor. Oscillator 

and 

Sync. Guide 

67 

or 

7117 

-100 35" -125 -180 110 -105 6.3 A. C. 0 

0 -105 35" -100 -me 110 -125 6.3 A. C. 

V 10 Nor. Output 6866 6.3 A. C. -95 -110 0 190 

V 12 Damper 684 475 280 120 120 

V 13 Power Rectifier 5U4 300 -90 -90 300 

CONDITIONS: 

1. 

2. No antenna connected and set tuned to unused channel. 

3. All controls at • Normal " setting. 

4. Measurements taken with RCA volt-Ohmist. 

Switch on - set connected to 117 Volt 60 cycle AC. 

Notes: 

Reading will vary with setting of Picture Control. 

Reading will vary with setting of Horizontal Hold Control. 

Reading will vary with setting of Vertical Hold Control. 

Reading will vary with setting of Height Control. 
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AM-FM RADIO ALIGNMENT PROCEDURE 
PRELIMINARY: 

Output meter connection   

Output meter reading to indicate 500 MW ( Standard Output)   

Generator modulation 

Position of volume control   

Set Dial Pointer 

Set band switch 

POSITION 
OF 

VARIABLE 
Open 
1620 Kc 
1400 Kc 

x.• 600 Kc 

  1-3/32" from center of 

  To left for AM 

M AUT 

VOLUME 

TOP VIEW OF RADIO CHASSIS 

FIG. 14 

GENERATOR 
FREQUENCY 

455 Kc 
1620 Kc 
1400 Kc 
600 Kc 

DUMMY 
ANTENNA 

.05 Mfd 

AM ALIGNMENT 

GENERATOR 
CONNECTION 
HIGH SIDE 
Mixer grid 
*Test loop 
*Test loop 
*Test loop 

BOTTOM VIEW OF RADIO CHASSIS 

FIG. 15 

GENERATOR 
CONNECTION 
GROUND LEAD 

Chassis 
Test loop 
Test loop 
Test loop 

Across speaker voice coil 
1.27 volt 

  30% 400 cycles 

Fully clockwise 

right shaft, variable condenser closed 

alignment; to right for FM alignment 

ADJUST TRIMMERS 
IN ORDER SHOWN 
FOR MAX. OUTPUT 

I, 2, 3, 4 
I I 
12 

Check-point 

TRIMMER 
FUNCTION 

I.F. 
Oscillator 
Antenna 
Antenna 

*Connect generator lead to a Standard Hazeltine Test Loop, Model 1150, placed two feet from the set loop, or three turns of wire about six 
inches in diameter, placed about one foot from the set loop. 
**With a generator signal of 600 Kc, tune the set to the point where maximum output is obtained, which should be approximately 600 Kc on 
the dial. Adjust antenna section plates of variable for maximum output. 

The alignment procedure should be repeated in the original order for greatest accuracy. 

Always keep the output from the signal generator at its lowest possible value to make the A. V. C. action of the receiver ineffective. 

R F 

GENERATOR 

.os Mr. 

OUTPUT 

TO SWEEP 

VOLTAGE 

TERNIN•LS 

RECEIVER 

TO MIXER 
COIL 

VERTICAL 

INPUT 

SCOPE 

TO COLLINE 

CONTROL 

TO HORIZONTAL 

INPUT 

- 0005 IOC 

10.7 MC 

GEN. 

TAP AT ONE 
TURN FROM 
GNO. ENO. 

HIGH  

.05 

LOW 

I NEC OMM 

PHASING CONTROL 

RF ALIGNMENT CONNECTIONS 

FIG. I/ 

I2ATT 

BLOCK DIAGRAM FOR I.F. AND DETECTOR ALIGNMENT 

USING SIGNAL GENERATOR AND OSCILLOSCOPE. 

FIG. 16 

HIGH SIDE OF VOL. CONTROL 

1 HIGH 

LOW 

o 
V.T.V.M. 

NOTE: 

THE 100,000 OHM 
RESISTORS USED SHOULD 
BE WITHIN 2% TOL. 
OF EACH OTHER, BUT 
THE ACTUAL VALUE MAY 
BE 1'2O% 

DETECTOR ALIGNMENT CONNECTIONS 

FIG. 18 

FM ALIGNMENT 

DETECTOR AND IF ALIGNMENT USING SIGNAL GENERATOR AND OSCILLOSCOPE 

Connect vertical input of scope across volume control of receiver ( Grounded terminal to chassis, ungrounded terminal to high side of the control). 

2. Connect FM Generator, High Side, to grid of 2nd IF tube through . 01 mfd. dummy, Low Side, to chassis. 
3. Connect sweep voltage of generator to horizontal terminals of scope. 

4. Set generator frequency to 10.7 Mc modulated either 60 cycles or 400 cycles, 250 Kc sweep ( 125 Kc deviation). 
5. Set volume control to maximum, variable condenser fully open, band switch to right ( FM). 

6. Adjust detector primary slug # 5 for maximum vertical sweep of the scope pattern. 

7. Adjust defector secondary slug #6 for symmetry of the pattern. Pattern should look like Fig.I 9, with the same amount of curve on both ends. 

8. Connect generator, high side, to mixer coil as in Fig.I 7, low side to chassis. 
9. Short A. V. C. to chassis at junction of RI25 and RI29. 

10. Disconnect the negative lead of CI32 from pin # 2 of 678. 

11. Connect vertical input of scope across R124. ( Grounded terminal to chass:s, ungrounded terminal to high side of resistor.) 

12. Adjust IF slugs 7, 8, 9, 10 for greatest vertical sweep of the pattern. Stagger tune ( detune) slightly so that pattern looks like Fig.22. 
13. Resolder the negative lead of condenser disconnected after alignment is completed. 

NOTE: A double trace pattern, as in Fig.20 or Fig.21 for detector alignment, or Fig.23 for IF alignment, may be caused by a slight out of phase 
condition between the sweep voltage to the horizontal terminals of the scope and the modulation on the generator signal. To correct this con-
dition, connect a condenser of about .0005 mf. across the horizontal input terminals of the scope and a 1 megohm variable resistance in series 
with the lead to the ungrounded terminal. Adjust the resistance until the two traces coincide. 

POSITION 
OF 

VARIABLE 
Open 

GENERATOR 
FREQUENCY 

10.7 Mc 

FIG. 19 

OSCILLOSCOPE PATTERNS 

FIG. 20 FIG. 21 

(2 ) 

FIG. 22 FIG. 23 

DETECTOR ALIGNMENT USING SIGNAL GENERATOR AND VTVM 

DUMMY 
ANTENNA 

.01 Mfd. 

GENERATOR 
CONNECTION 
HIGH SIDE 
2J IF grid 

GENERATOR 
CONNECTION 
GROUND LEAD 

Chassis 

ADJUST TRIMMERS 
IN ORDER SHOWN 

# *5, # *6 

TRIMMER 
FUNCTION 

Detector 

#*5 is ad justed for maximum A. V. C. voltage. A vacuum tube voltmeter or a 20.000 ohm per volt voltmeter with a low V. range can be used to 
measure the A. V. C. voltage. Connect negative lead to ¡ unction of R125 and RI29on band switch and positive lead to the chassis. 

#*6 is adjusted for zero reading of a vacuum tube voltmeter or a 20,000 ohm per volt voltmeter, connected as shown in Fig.18. Pock this adjust-
ment through the zero point to see that the voltage is positive on one sid e of the zero point and negative on the other. 

NOTE: If a 10.7 Mc FM generator is not available for alignment of detector, an unmodulated signal of 10.7 Mc from an accurately calibrated 
conventional AM type generator can be used. ( Voltmeter alignment only). 

I.F. alignment using signal generator and V.T.V.M. not recommended. 

POSITION 
OF 

VARIABLE 
Open 
Closed 

GENER eOR 
FREQUENCY 

109 Mc 
87.5 Mc 

DUMMY 
ANTENNA 

300 Ohm 
300 Ohm 

RF ALIGNMENT 

GENERATOR 
CONNECTION 
HIGH SIDE 
Ant. Term. 
Ant. Term. 

GENERATOR 
CONNECTION 
GROUND LEAD 

Ant. Term. 
Ant. Term. 

ADJUST TRIMMERS 
IN ORDER SHOWN 

#13 
Spacing of L-55 

TRIMMER 
FUNCTION 

Oscillator 
Oscillator 

Repeat the above oseator adjustments until proper coverage is obtained on both ends of band since the two adjustments effect each other. 

106 Mc 106 Mc 300 Ohm Ant. Term. Ant. Term. # 14 RF 
90 Mc 90 Mc 300 Ohm Ant. Term. Ant. Term. Spacing of L-53 RF 

Repeat " RF and Ant." adjustments until proper tracking is obtained at both 90 and 106 Mc, since tracking the set at one frequency affects the 
tracking at the other frequency. 

All RF trimmers are adjusted for maximum output, measured with output meter across speaker voice coil. 

For RF alignment, use FM generator signal modulated with 400 cycles 45 Kc sweep ( 22.5 Kc deviation). 

DIAL STRINGING ARRANGEMENT 

FIG. 24 
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PART NUMBER SCHEMATIL DESCRIPTION 
LOCATION 

RC- 680-2, R 113,119,120 
RW-101-8 R 131,135 
RC- 181. 2 R 132 
RW-471-8 R 136 
RC- 102-1 R 111,114,117,118, 

121,129 
RC- 222-2 R 115 
RC- 103-2 R 116 
RC-223-1 R 130 
RC- 273-3 R 124 
RC- 393-2 R 122 
RC- 104-1 R 112,127 
RC - 224-1 R 125,134 
RC-474-1 R 133 
RC- 225-1 R 128 
RC- 106-1 R 123 
VC- 17 R 126 

RESISTORS (A 4. - F.M. Crl/bSIS) 
Carbon -20% Unless Noted 

68 Ohms 1/2 Watt 10% 
100 Ohms 2 Watt 10% W .W 
180 Ohms 1/2 Watt 5% 
470 Ohms 2 Watt 10% W .W 

1,000 Ohms 1/2 Watt 

2,200 Ohms 1/2 Watt 10% 
10,000 Ohms 1/2 Watt 10% 
22,000 Ohms 1/2 Watt 
27,000 Ohms 1/2 Watt 5% 
39,000 Ohms 1/2 Watt 10% 
100,000 Ohms 1/2 Watt 
220,000 Ohms 1/2 Watt 
470,000 Ohms 1/2 Watt 

2.2 Megohm 1/2 Watt 
10 Megohm 1/2 Watt 

Volume Control (1 Meg) & on- off switch 

CONDENSERS (A.M - F.M. CHASSIS) 

CSP-1 C 120 1 Mrnf. Ceramic 
CC-33-11 C 127 3.3 Mmf. Ceramic 
CMS -033 -9 C 122 33 Mmf. Silver Mica 
CC-47 -7 C 117,121 47 Mmf. Ceramic 
CM- 068-7 C 130 68 Mmf. Mica 
CC- 101-7 C 119 100 Mrnf. Ceramic 
CM- 151-1 C 129 150 Mmfd. Mica 
CM- 331-8 c 124 330 Minfd. Mica 
CM- 102 C 123 .001 Mfd. Mica 
CC- 3-0 CU1a,b,c 3 x . 0015 Mfd. Ceramic 

CC- 2-1 C112 a,b.;C 113a,b, 2 x . 002 Mfd. Ceramic 
C114a,b, 

CP-202-2 C 128,131 .002 Mfd. 400 Volts Paper Tubular 

CP-302-2 C 141 .003 Mfd. 600 Volts Paper Tubular 
CC-2-2 C 115a.b 2 x . 004 Mfd. Ceramic 

CONDENSERS (A.M. - F.M. CHASSIS) 

.005 Mfd. Ceramic Herlec 

.01 Mfd. 400 Volts Paper Tubular 

.02 Mfd. 400 Volts Molded Paper Tubular 

.02 Mfd. 800 Volts Paper Tubular 

.05 Mfd. 400 Volts Paper Tubular 
4 Mfd. 50 Volts Electrolytic 
20 Mfd. 150 Volts 

40 Mfd. 150 Volts  20 Mfd. 150 Volts 4 Section Electrolytic 

10 Mfd. 150 Volts 
Variable Condenser (A.M.-F.M.) 

TA-3 Trimr.cr Asse,mbly 
INDUCTANCES (A.M. - F.M. CHASSIS) 

CC- 1-1 
CP-103-1 
CPM-203-1 
CP-203-20 
(7 P-503-1 
7E-19 

CE- 22 

CV- 17 

C 118,126,134 
C 138 
C 136,137 
C 135 
C 125,133 
C 132 
C 116a, 
C 116b 
C 116c 
C 116d 
C 140 
TC 2 

LF-33 T 23 
LF-30 T 21 
LF-34 T 22 
LF-32 T 25 
LF-35 T 24 
LC- 12 L 53 
LC- 11 L 55 
LC- 13 L 58,59 
LC- 14 L 52 
LC- 15 L 51 
LC-16 'L 54 
LC- 9 L 57 
TR-21 T 26 
LP-21 L 56 

TTR-179-D T 27 

Ratio Detector Transformer 

F.M.1.F. Transformer 
F.M. I.F. Transformer 
A.M. I.F. Transformer 
A.M. I.F. Transformer 
R.F. Coil (3 turns bus wire) 
Osc. Coil (3 turns bus wire) 
Filament Choke 
Plate Choke 
Grid Choke 
Cathode Choke 
Broadcast Osc. Coil 
Power Transformer 

Loop Antenna 
Audio Output Transformer 
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CHASSIS 478.312 

REPAIR PARTS LIST 

PART NUMBER SCHEMATIC 
LOCATION 

DESCRIPTION 

TRC - 33A -1 
IRC-51A -1 

TRC - 180- 8 
TRC-330- 5 
TRC -470-1 
TRC -470-2 
TRC - 820-8 
TRC - 101 -2 
TRC - 101- 8 
TRC - 181-1 
TRC - 221 - 1 
TRW - 251-SP 
TRC - 331-1 
TRC - 821 - 2 
TRC - 102-1 
TRC - 102-2 
TRC - 332- 5 
TRC-392-2 
TRW -472-7 
TRP-21 
TRC - 562-2 
TRC - 682-2 
TRC - 822- 2 
TRC-822-3 
TRC - 103 - 1 
TRC - 103-2 
TRC - 153-2 
TRC - 153-5 
TRC - 183-2 
TRC-223-1 
TRC - 223 -2 
TRC - 473- 1 
TRC - 823- 5 
TRC - 823- 6 
TRC - 104-1 
TRC-104-5 
TRC-104-7 
TRC - 124 - 1 
TRC - 154-2 
TRC - 154 - 6 
TRC-334-2 
TRC-334 - 6 

TRC -474- 1 
TRC-584-2 
TRC - 824 -2 
TRC-105-1 
TRC-105-2 
TRC-105-7 
TRC -225-2 
TRC -395-1 
TRC-395-2 

TRP-17-DA 

TVC-504-1-D 
TVC-523-D 

TVC-524-D 

TVC-503-1-D 
TVC-520-D 

R 90 
R 72 
R 84 
R 82 
R 20,60 
R 2,6 
R 81 
R 9 
R 61 
R 65 
R 67,68 
R 83 
R 5,11,28,91 
R 22,40 
R 10,38,45,66 
R 3,7 
R 18,21 
R 14,50 
R 62 
R 79 
R 35 
R 30 
R 32 
R 53 
R 16 
R 58 
R 64,69,70 
R 27 
R 4 
R 87,88 
R 1,8,31 
R 23,71 
R 57 
R 49,54 
R 25 
R 55 
R 86 
R 13,63,89 
R 46 
R 52 
R 47 
R 51 

RESISTORS (T.V. CHASSIS) 
Carbon -20% Unless Noted 

R 37 470,000 Ohms 1/2 Watt 
R 12 560,000 Ohms 1/2 Watt 10% 
R 48 820,000 Ohms 1/2 Watt 10% 
R 19,26,33,44 1 Megohm 1/2 Watt 
R 59 1 Megohm 1/2 Watt 10% 
R 85 1 Megohm 2 Watt 
R 39 2.2 Megohms 1/2 Watt 10% 
R 15 3 .9 Megohms 1/2 Watt 
R 29 3.9 Megohms 1/2 Watt 10% 

SPECIAL RESISTORS 

R 80A 1,125 Ohms 9.8 Watts 
R 80B 8,200 Ohms 2.3 Watts 
R 80C 650 Ohms 10.1 Watts 

VARIABLE RESIST ORS 

Height Control (2.5 Meg) 
Dual Control-Hold- Vertical (1.5 Meg) 

Hor. (50K) 
Dual Control- Brightness (500K) 

Picture (11.5K) 
Vertical Linearity (5K) W .W. 
T.V. Sound Volume Control (500K) 

RESISTORS (T.V. CHASSIS) 
Carbon - 20`:e Unless Noted 

3.3 Ohms 1/2 
5.1 Ohms 1/2 
18 Ohms 2 
33 Ohms 1 
47 Ohms 1/2 
47 Ohms 1/2 
82 Ohms 2 
100 Ohms 1/2 
100 Ohms 2 
180 Ohms 1/2 
220 Ohms 1/2 
250 Ohms 10 
330 Ohms 1/2 
820 Ohms 1/2 

1,000 Ohms 1/2 
1,000 Ohms 1/2 
3,300 Ohms 1 
3,900 Ohms 1/2 
4,700 Ohms 2 
5,500 Ohms 15 
5,600 Ohms 1/2 
6,800 Ohms 1/2 
8,200 Ohms 1/2 
8,200 Ohms 1/2 
10,000 Ohms 1/2 
10,000 Ohms 1/2 
15,000 Ohms 1/2 
15,000 Ohms 1 
18,000 Ohms 1/2 
22,000 Ohms 1/2 
22,000 Ohms 1/2 
47,000 Ohms 1/2 
82,000 Ohms 1 
82,000 Ohms 1 

100,000 Ohms 1/2 
100,000 Ohms 1 
100,000 Ohms 2 
120,000 Ohms 1/2 
150,000 Ohms 1/2 
150,000 Ohms 1 
330,000 Ohms 1/2 
330,000 Ohms 1 

Watt 
Watt 
Watt 10% 
Watt 10% 
Watt 
Watt 10% 
Watt 10% 
Watt 10% 
Watt 10% 
Watt 
Watt 
Watt 10% W .W 
Watt 
Watt 10% 
Watt 
Watt 10% 
Watt 10% 
Watt 10% 
Watt W .W 
Watt 10% 
Watt 10% 
Watt 10% 
Watt 10 % 
Watt 5% 
Watt 
Watt 10% 
Watt 10% 
Watt 10% 
Watt 10% 
Watt 
Watt 10% 
Watt 
Watt 10% 
Watt 5% 
Watt 
Watt 10% 
Watt 
W att 
Watt 10% 
Watt 5% 
Watt 10% 
Watt 5% 

R 36 
R 34 
R 56 
R 24 
R 17 
R 41 
R 73 

PART NUMBER SCHEMATIC 
LOCATION 

DESCRIPTION 

TCE-104-D 

TCE-147-D 

TCE-148-D 

TCP-102-14 
TCP-202-10 
TC P-502-4 
TC P-103-4 
TC P-203-1 
TCP-353-13 
TC P-503-13 
TCP-254-1 

TC PM- 331-SP 
TCPM-102-14-SP 
TC PM-202-10 
TC PM- 502-10 
TCPM-502-11-SP 
TCPM-103-4-SP 
TCPM-103-10 
TCPM-103-10-SP 
TCPM-203-4 
TCPM-503-1 
TCPM-503-4 
TCPM-503-10 
TCPM-503-11 
TCPM-254-4 
TCPM-254-10 
TCPM-474-1 

TCC-2.2-7 
TCC -050-8 

TCM-082-8 
TCSM-101-7 
TCM-101-8 
TCSM-181-29 
TCM-271-7 
TCM-391-7 
TCC-152-SP 
TCC-2-1 
TCC - 502-SP 

C 59 
C 71A 
C 71D 
C 71B 
C 71C 
C 70A 
C 70D 
C 70B 
C 70C 

C 73 
C 61 
C 18 
C 56,62 
C 55 
C 74 
C 75 
C 12 

C 72 
C 44 
C 26,77 
C 27 
C 28 
C 79,80 
C 29,76 
C 43 
C 41 
C 16 
C 17,21,39 
C 30,45 
C 49 
C 19 
C 31,46 
C 40,50 

CONDENSERS (T.V. CHASSIS) 
Electrolytic 

4 
10 
30 
60 

125 
80 
40 
30 
10 

Mfd. 25 
Mfd. 475 
Mfd. 400 
Mfd. 450 
Mfd. 50 
Mfd. 450 
Mfd. 150 
Mfd. 300 
Mfd. 400 

Volts 
Volts 
Volts } 
Volts 
Volts 
Volts 
Volts 1 
Volts 
Volts 

4 Section 

4 Section 

PART NUMBER SCHEMATIC 
LOCATION 

DESCRIPTION 

TLF-562-D 
TLF-146-D 
TLF- 566-D 
rTR-106-2-D 
TTR-185-D 
TTR- 188-D 
TTR-209-D 
TTR - 201-D 
'rLF-553-D 
TTR-161-2-D 

TPL-150 
T FA- 510-D 

.001 1,000 Volts TMS-127 

.002 600 Volts T FU- 1 

.005 400 Volts TSW-201 

.01 400 Volts TLF-554-D 

.02 200 Volts TLF-546 

.035 1,000 Volts Oil Impregnated TPM-101-DA 

.05 1,000 Volts, Oil Impregnated 

.25 200 Volts, 

PAPER TUBULAR 

Mfd. 
Mfd. 
Mfd. 
Mfd. 
Mfd. 
Mfd. 
Mfd. 
Mfd. 

MOLDED PAPER TUBULAR 

330 Mimo. 
.001 Mfd. 
.002 Mfd. 
.0047 Mfd. 
.0047 Mfd. 
.01 Mfd. 
.01 Mid. 
.01 
.022 
.047 
.047 
.047 
.047 
.22 
.22 
.47 

Mfd. 
Mfd. 
Mfd. 
Mfd. 
Mfd. 
Mfd. 
Mfd. 
Mfd. 
Mfd. 

12,500 
1,000 

600 
600 
600 
400 
600 
600 
400 
200 
400 
600 
600 
400 
600 
200 

Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 
Volts 

MICA SICERAMIC 

C 54 2.2 Mmfd. 500 Volts Ceramic 
C 14 5 Mmfd. 500 Volts Ceramic 

MICA & CERAMIC (Continued) 

C 36,37 82 Mmfd. 500 Volts Mica 
C 13 100 Mmfd. 500 Volts Silver Mica 
C 22 100 Mmfd. 500 
C 42 180 Mmfd. 1,000 
C 47 270 Mmfd. 500 
C 23 390 Mmfd. 500 
C 1,2,4,6,9,11,60,81 1,500 Mmfd. 500 
C 57A,B 2 x . 002 Mfd. 500 
C 7,8,15 .005 Mfd. 500 

TAS- 541-D C 38A,B 

T LF- 502-D 
TLF-114-D 
TLF-568-D 
TLF-567-D 
TLF-567-1-D 
TLF-506-DA 
TLF-570-D 
TLF- 520-D 
TLF-531-D 
TLF-135-D 

L 7 
T 8 
T 2 
T 1 
T 3 
L 11 
L 6 
L 12,13,14,15 
T 9 
L 2,3,4 

rRc- 51A-2 
TRC-470-1 
TRC-101-1 
rRc - 102-1 
TRC-472-3 
TRC-273-1 
TRC-104-1 
TRC - 185-1 

TCC-068-8 
TCC-010-11 
TCC-47 - 11 
TCC-22-12 
TCC-221-7 
TCM-271-7 
TCC-501-GM 
TCC-502-sp 

Volts Mica 
Volts Silver Mica 
Volts Mica 
Volts Mica 
Volts Ceramic 
Volts Ceramic Herlec 
Volts Ceramic 

TRIMMERS 

Trimmer Strip Assembly 
(Hor. Locking, Hor. Drive) 

INDUCTANCES (T.V. Chassis) 

Peaking Coil (on 22K Resistor) 
Sound Take-off Trap 
I.F. Coil 
I.F. Coil 
I.F. Coil 
Horizontal Linearity Coil 
4.5 M.C. Rejection Trap 
Filament Choke 
Ratio Detector Trans. 
Peaking Coil 

TLF-565-D 
TLF-120-1 
TLF-120-3 
TLF-120-5 
TLF-120-6 
TLF-120-9 
TLF-120-10 
TLF-128-D 
TLF-138-D 
TLF-143-D 
TLF-129-D 
TLF-130-D 
TLF- 541-D 
TLF- 542-D 
TLF-146-D 
TLF- 551-D 

TAS- 524-D 
TAS- 525-D 
TMS-849 
TSG-112-D 
CR-2 
TAS- 542-D 
VMS-829-D 
TSG-115-D 
TIVIS-813-D 
TMS-816-D 

•TSP-80 

L 5 
L 1 
T 6 
L 9 
T 5 
T 11 
T 7 
L 8A,B 
L 10 
T 4 

R 94 
R 100 
R 103 
R 95,98,02 
R 96 
R 99,101 
R 97 
R 92,93 

Peaking Coil 
I.F. Choke 
Synchro Guide Transformer 
Filter Choke 
Vertical Output Transformer 
Power Transformer 
Horizontal Output Transformer 
Deflection Yoke 
Width Control Coil 
Blocking Osc. Transformer (Vert.) 

HARDWARE (T.V. Chassis) 

Interlock Plug 
C.R.T. Anode Connector, & Lead 
Miniature Tube Shield 
Fuse, 1/4 Amp. 250 Volts, 3 AG. 
Width Switch 
Ion Trap Assembly (Use with 16 TN) or 
Ion Trap Assembly (Use with 16XP4 & 16RP4 
Focus Magnet 

RESISTORS (TUNER) 
Carbon - 20% Unless Noted 

5.1 Ohms 1/2 W. 10% 
47 Ohms 1/2 W. 
100 Ohms 1/2 Watt 

1,000 Ohms 1/2 W. 
4,700 Ohms 1/2 W. 5% 
27,000 Ohms 1/2 W. 

100,000 Ohms 1/2 W. 
1.8 Megohm 1/2 W. 

CONDENSERS (TUNER) 

C 89 .68 
C 85 1.0 
C 94,95 4.7 
C 88 22 
C 83,86,90,93,96,97220 
C 92 270 
C 82,84 500 
C 91 5,000 

L 38 
L 16 
L 17 
L 18 
L 19 
L 20 
L 21,22 
L 26,32 
L 31,37 
L 30,36 
L 27,28,33,34 
L 29,35 
L 25 
L 23,?4 
L 40 
L 39 

Mmfd. 
Mmfd. 
Mmfd. 
Mmfd. 
Mmfd. 
Mmfd. 
Mmfd. 
Mmfd. 

500 Volts Ceramic 
Ceramic 
Tubular Ceramic 
5% Ceramic 
500 Volts Ceramic 
500 Volts Mica 
G.M.V 
600 Volts Disc. Ceramic 

COILS (TUNER) 

Matching Transformer 
Oscillator Coil 
Oscillator Coil 
Oscillator Coil 
Oscillator Coil 
OscilUtor Coil 
Oscillator Coil 
R.F. Coil 
R.F. Strap Inductance 
R.F. End Inductance 
R.F. Coil 
R.F. Coil 
R.F. Con 
R.F. Coil 
I. F. Choke 
I.F. COU 

HARDWARE (TUNER) 

Trimmer Bushing Assembly 
Trimmer Shaft Assembly 
Taper pin 7/0 x 1/4" 
Spring, Drive Cord 
Drive Cord 
Tuning Shaft and Detent Assembly 
Spring Washer 
Shaft Spring 
Shield 
Shield Mtg. Spring 

a" p. M• Speaker 

© John J. Rider 



MODEL 711-721 

MODEL 714-724 

ELECTRICAL SPECIFICATIONS 

Power Supply 110 to 120 volts 60 cycle AC 

Power Consumption   225 Watts 

Power Output  Undistorted 2.2 Watts 
Maximum 4.0 Watts 

Antenna Input Imp.  300 Ohm Balanced 

Tuning Range  12 Channel 

MODELS, 701, 711, 714, 752. 755, 758 

Tuning Range  82 Channel 
MODELS 721, 724, 762. 765, 768, 791 

Loud Speaker 5" PM Models 701, 711, 721, 791 

8" PM Models 714, 724 
2-6" PM Models 752, 762 

1-10" PM and 1-6" PM Models 755, 758, 765, 768 

Voice Coil Impedance 3.2 Ohm at 400 Cycles 

I.F. CIRCUIT Inter-Carrier Sound 

R.F. STAGE One 

I.F. STAGES Three "Combined Picture and 

Sound" and one Sound 
41.25 M.C. Sound Carrier 

45.75 M.C. Video Carrier 
4.5 M.C. Inter-Carrier Sound 

TUBE COMPLEMENT 

V-1 6CB6 

V-2 6CB6 

V-3 6CB6 

V-4 6CL6 

V-5 6AU6 

V-6 6AL5 

V-7 6SN7GT 

V-8 6W6GT 

V-9 6SN7GT 

V-10 6SN7GT 

V-11 6BQ6GT 
or 
6CU6 

V-12 1B3GT 

©John F. Rider 

1st Video IF Amplifier 

2nd Video IF Amplifier 

3rd Video IF Amplifier 

Video Amplifier 

Sound IF Amplifier 

Sound Detector 

A.F. Amplifier, Horizontal 
AFC Control 

Audio Output 

SYNC Separator, Phase Splitter 

Horizcntal Oscillator 

Horizontal Output 

H. V. Rectifier 

V-18 21ZP4B 

or 
21YP4A 

V.19 6T4 

MODEL 755-765 MODEL 758-768 

V-13 5U4G 

V-14 6W4GT 

V-15 12BH7 

V-16 6BZ7 

V-17 6U8 

1N60 Video Detector 

V-18 17HP4 

Power Rectifier 

Horizontal Damper 

Vertical Oscillator 
Vertical Output 

V-18 21ZP4A 
or 

R. F. Amplifier 

VHF Oscillator, Modulator 

17" Electrostatic Focus Picture 
Tube, Models 701, 791 

21" Magnetic Focus Picture Tube 
Models 711, 714, 721. 724 

21YP4 21" Electrostatic Focus Picture 
Tube Models 711, 714, 721, 724 

21" Magnetic Focus Picture Tube, 
Aluminized, Models 752, 755, 758, 

762, 765, 768 

21" Electrostatic Focus Picture 
Tube, Aluminized, Models 752, 
755, 758, 762, 765, 768 

UHF Oscillator Models 721, 724, 
762, 765, 768, 791 

1N82A UHF Crystal Converter Models 
721, 724, 762, 765, 768, 791 

GENERAL INSTALLATION INSTRUCTIONS 
While each receiver i, correctly aligned at the factory 
rough handling in transit, ageing, drift, etc., may throw 
the receiver off, so we suggest that the proper oscillator 
trimmers, ratio detector, and rear panel controls be checked 
for correct adjustment with a transmitted television pat-
tern, in the customer's home at the time of installation. 
Be sure to have the receiver operating for one-quarter hour 
before making these adjustments. Listed below is the cor-
rect procedure to follow in making these adjustments. 

(A) Check all operating channels, using FINE TUNING 
CONTROL for best picture detail. ( See paragraph 
PEAKING THE INDIVIDUAL OSCILLATOR 
TRIMMERS.) 

(B) Check LOCALITY ADJUSTER CONTROL located 
on back of chassis for proper setting. 

NOTE: The signal strength ( too strong or too weak) 
will be affected by location and distance from the 
station, type of antenna used, terrain obstructions 
such as tall buildings, electrical disturbances. 

PEAKING THE INDIVIDUAL VHF OSCILLATOR 
TRIMMERS 

(A) Set channel selector knob to the desired channel. 

(B) Remove the channel and fine tuning knobs. This will 
expose the individual channel adjustment screw 
opening located above the channel shaft. 

(C) Set the FINE TUNING CONTROL to the center 
position. Flat of fine tuning shaft facing up. 

(D) Use a non-metallic screwdriver such as polysterene 
or nylon. 

Adjust the individual oscillator screw for best picture de-
tail. A slight adjustment in either direction is all that is 
necessary. CAUTION: DO NOT ADJUST INDISCRIM-
INATELY, this may cause the adjustment screw to fall 
from its locking position. 

ADJUSTMENT FOR STATION BUZZ 

If station buzz is excessive and is NOT DUE to "contrast 
control" being advanced too far in a clockwise direction or 
the locality adjuster control in the incorrect position, ad-
just the ratio detector secondary adjustment screw located 
on top of the ratio detector for minimum buzz. MAKE 
SURE THAT THIS POSITION IS BETWEEN the two 
MAXIMUM buzz peaks that will be noticed whcn adjust-
ment screw is turned to the right or left of the m•n'mum 
buzz position. 

P eelle WHEN REPLACING PICTURE TUBE ALWAYS HAVE FACE OF TUBE TIGHT AGAINST RUBBER STOPS 

SOME 21" MODELS USE ELECTRO-MAGNETIC FO-
CUS PICTURE TUBES. ADJUST FOCUS BY TURNING 
FOCUS STEM FOR BEST DEFINITION. 

CORNER SHADOW, VERTICAL 
AND HORIZONTAL CENTERING-
Adjust the Centering Tab, part of the focus 
magnet assembly, so that pattern is cen-
tered both Horizontally and Vertically. 
Additional centering can be obtained by 
loosening the 2 wing nuts and moving the 
complete focus magnet assembly. 

Always re-adjust the ion trap 
if focus magnet assembly has 
been moved. 

VERTICAL AND 
HORIZONTAL CENTERING 

Adjust the two rentering rings located on the back of 
the Deflection Yoke assembly so that pattern is centered 
both horizontally and vertically. 

ELIMINATING SEMI-CIRCULAR 
CORNER SHADOW OF 
PATTERN OR PICTURE 

Use same procedure as listed above on horizontal and 
yertic•I centermg. 

Caution: DO NOT USE ION TRAP TO ELIMINATE 
CORNER SHADOW OF PATTERN IF BY SO DOING 
THE INTENSITY OF RASTER IS DECREASED. 

REPOSITIONING LOOSE 
OR REPLACED PICTURE TUBE 

This rubber gasket around edge of Deflection Yoke 
mounting bracket supports the picture tube. It 
should always be pressing very firmly against the 
bell of the tube, otherwise the picture tube may 
move and cause corner shadow or shifting of 
pattern on screen. 
To position loosen the Deflection Yoke 
mounting screw "A" and 2 wing nuts " B" 
and the 4 screws "C". Push the complete 
Bracket Assembly forward so that the rub-
ber gasket fits snugly around bell of picture 
tube. Tighten the 4 screws "C" firmly. IF 
the forego:ng procedures have been fol-
lowed correct'y the picture tube should now 
be held firmly in place. Gently push the 
deflection yoke forward and tighten the 2 
wing nuts " B". Before tightening screw "A" 
make sure that pattern is not tilted. 

STRAIGHTENING 
TILTED PATTERN 

If Pattern it tilted on screen. ad-
just Deflection Yoke position by--

I. Loosen yoke-locking screw (A). 

2. Straighten pattern on screen 
by sliding locking screw to 
right or left. 

3. Lock yoke in proper position 
by firmly tightening screw. 

ION TRAP ASSEMBLY 
m•.ints,n, brightness will be determined by the position of the 
ION TRAP ASSEMBLY: 

\
I. Advance BRIGHTNESS CONTROL on front of chassis to 

maximum brightness position. 

2. Adjust the ION TRAP ASSEMBLY for maximum brightness 
by sliding back and forth and rotating to right or left. 

3. Reduce BRIGHTNESS with BRIGHTNESS CONTROL and 
repeat adjustment of ION TRAP for best positioning. 

Caution: IF A SEMI-CIRCULAR SHADOW AROUND CORNER 
OF PICTURE OR PATTERN IS OBTAINED, DO NOT ELIMINATE 
WITH ION TRAP, IF BY SO DOING THE INTENSITY OF THE 
PATTERN IS DECREASED. 

MODELS 1U-701, -711, -714, -721, -724, -752, -755, -762, -765, -768, -791 
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MODELS 1U-701, -711, -71°4, -721, -724, -752, -755, -762, -765, -768, -791 

UHF TUNER DATA 

The UHF TUNER has been aligned for optimum operation by special factory equipment and should not require 
alignment. 

The 6T4 OSCILLATOR TUBE and 1N82 CRYSTAL are parts that may require replacement. The 1N82 crystal, 
located on top of UHF TUNER under square metal cover, is a snap-in type and no soldering is required. 

In the UHF position, the 6BZ7 and 6U8 are used as additional IF stages. 

Great care should be taken that parts location and lead dress are not altered in UHF TUNER. 

UHF ALIGNMENT SHOULD NOT BE ATTEMPTED UNLESS ABSOLUTELY NECESSARY. 

UHF TUNER ALIGNMENT 

EQUIPMENT REQUIRED 
UHF MARKER GENERATOR 
PROCEDURE 
UHF SWEEP GENERATOR 
CATHODE RAY OSCILLOSCOPE 

Set VHF tuner to UHF position. 
Connect sweep generator to UHF antenna terminals. 

NOTE: Sweep generator must match the 300 Ohm input 
impedance. 
Loosely couple UHF marker generator to UHF sweep 
generator leads. 
Connect oscilloscope to test point on VHF tuner. 
Locality adjuster switch in weak position. 
Carefully detune TU-2 mixer IF coil located on VHF 
tuner by turning core OUT exactly 10 turns. 

NOTE: Radiated horizontal pulses may appear on the 
response curve. This will not affect the response or tilt 
of curve. DO NOT disable the horizontal sweep circuit; 
damage to the horizontal output tube may result. 

Vie 

6BZ7 
R.F. AMP. 

T-2 

5 MIFF 

C-I 

ANT_ STRIP 

s  

FIG. I 

PRE - SELECTOR 

INDUCTOR TAB 

(3) 

ALIGNMENT 
(1) Set sweep and marker generator to 460 MC. 

Set UHF tuner to maximum counter-clockwise posi-
tion. 

Adjust CU-26 until marker is in the center of responze 
curve. 

If marker cannot be centered on response curve: care-
fully bend and move oscillator inductor tab Fig. 1 and 
re-adjust CU-26 until marker is in center of response 
curve. 

(2) Leave marker and sweep generator at 460 MC. 
Leave UHF tuner at maximum counter-clockwise 
position. 

Carefully bend and move PRESELECTOR INDUC-
TOR TAB Fig. 1 for maximum response and minimum 
tilt. See response curve Fig. 2. 
Repeat steps 1 and 2. 

Turn TU-2 mixer IF coil located on VHF tuner IN 
10 turns until exact position is reached as before 
alignment. 

DO NOT BEND OR MOVE INDUCTOR TABS 
INDISCRIMINATELY OR EXCESSIVELY. 

TILT LIMIT 

IDEAL 

OSC STRIP 

I2 

/3 
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COUPLING 
GIMMICK 
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V17 

6U8 
OSC.- MIXER 
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F
 
A
N
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I F. TRAP TU-1 

L _ _ _ 

VALLEY LIMIT 

NARROW LIMIT 

1•000001RER LE ATO 

I I 

1".  Is, 1.0.E.0  IF 

...B11000 MIFF 

— 1 A 1,c000-" MM 
1-C-10 

Cleo° urs 
•••• Tc- I9 

J 

TO CHASSIS 

RE STRIP 

OUTPUT PLUG 
TO VHF 

TUNER 

r-

UHF — VHF TUNER DIAGRAM 

6BZ7 6U8 OSC,MIYER 
STRIP 

r-- — — 
COUPLING 
GIMMICK 

R. F. AMP. 

V16 

OSC LINE 

_ 

R F 

POWER 
RECEPTACLE 
TO UHF TUNER 
I TOP 01E01 

614 
OSCILLATOR 

V19 

r 
CRYSTAL MIXER 

R F LINE 

800 IA 

OSC. MIXER 

I.F. OUTPUT V17  loopoo... MIXER IF ROO MAIF pLu, I RI. 1;italipi.,...e. 

;  

ANTENNA COIL 

STRIP I  

I 5.1d. 
I 

I 217à 

uNr 
ARRE RNA 

41 

• 

MC IF. STRIPS 

iI 1903 I 

12 

INTERSTAGE COIL 

STRIP 

CU-2 

C11000 PANE 

T Cu- 22 

NOTE: 

T-10 

To complete circuit for 
models 721, 724, 762, 765 
768 and 791 open page tt 
and fold page 6 over page 
8. 
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COMBINATION VHF — UHF TUNER PARTS LIST 

VHF TUNER 

CAPACITORS 

Illus. 
No. Part No. Description 
CU-2 G-200 Fixed Ceramic 800 MMF GMV  

CU-3 G-20I Fixed Ceramic 6.8 MMF :1_- 10% NPO 

CU-4 G-202 Trimmer .8-3.5 MMF   

CU-5 G-202 Trimmer .8-3.5 MMF   

CU-6 G-203 Fixed Ceramic 3.6 MMF ± .25 MMF 

NPO P100   

CU-7 G-204 Feed Thru 800 MMF  

CU-8 G-205 Fixed Ceramic 1.5 MMF ± 10% NPO 

P100   

CU-9 G-206 Fixed Ceramic 47 MMF ± 10% GP 
CU- I0 G-200 Fixed Ceramic 800 MMF GMV 

CU-I 1 G-207 Feed Thru 47 MMF ± 10%  
CU- I2 G-208 Fixed Ceramic 10 MMF ± 10% N470 

CU- I4 G-209 Fixed Ceramic 220 MMF ± 10%  

CU- I5 G-202 Trimmer .8-3.5 MMF   

CU- I6 G-210 Fixed Ceramic 7.5 MMF ± 10% N330 

CU- 17 G-200 Fixed Ceramic 800 MMF GMV  

CU- I8 G-2Il Trimmer 1-4 MMF  

CU- I9 G-212 Fixed Ceramic 68 MMF ± 5% N 750 

CU-20 G-2I3 Feed Thru 1000 MMF  

CU-2I G-2I3 Feed Thru 1000 MMF  

CU-22 G-2I3 Feed Thru 1000 MMF  

CU-29 G-2I4 Fixed Ceramic 800 MMF  

Illus. 
No. 
CU-23 

CU-24 

CU-25 

CU-26 

CU-27 

CU-28 

CAPACITORS 

Illus. 
No. 
RU- I 

RU-2 

RU-3 

RU-4 

RU-5 

RU-6 

RU-7 

RU-8 

RU-9 

RU- 10 

RU- I1 

RU- I2 

LU- I 

LU-2 

TU- I 

UHF TUNER 

Part No. Description 
G-220 Feed Thru 800 MMF   

G-220 Feed Thru 800 MMF   
G-22I Fixed Ceramic 33 MMF  

G-222 Trimmer 2-5.5 MMF  
G-223 Fixed Ceramic 800 MMF   

G-223 Fixed Ceramic 800 MMF   

VHF ALIGNMENT DATA 

ALIGNMENT PROCEDURE 

All circuits are very stable and will seldom require adjust-

ment. Only when major parts of the tuner or the-video I-F 

strip have been replaced or tampered with will it be neces-

sary to realign the receiver. 

Generally under normal conditions only the INDIVIDUAL 

CHANNEL TRIMMERS in the tuner unit may require 

adjustment by the service technician. 

RATIO DETECTOR AND SOUND I-F ALIGNMENT 

In most cases only the secondary of the ratio detector coil 

will require adjustment. This can be done simply by ad-

Illus. 
No. 
RU- I3 

RU- I4 

Part No. 

27E473K-1/2  

27E223K-1/2 

27E274K-1/2  
27E 184K-I/2 

27E68 1K-1/2 

27E 153K- t/2 

27E104K-1/2 

27E104 K-1/2 

27E332K-I 

27E104K-1/2  

27E103K-1/2 

27E822K-1/2  

G-2I5 

G-2I6 

G-217 

G-2I8 

G-2I9 

Part No. 
27E822K-1/2  

27E22K-1/2  

RESISTORS 

Description 
Carbon 47,000 Ohm 1/2  W. ± 10% 

Carbon 22,800 Ohm 1/2  W. -I-- 10%  

Carbon 270,000 Ohm 1/2  W. ± 10%  

Carbon 180,000 Ohm 1/2  W. 1-. I0%  

Carbon 680 Ohm 1/2  W. -1- 10%  

Carbon 15,000 Ohm 1/2  W. -± 10% 

Carbon 100,000 Ohm 1/2 W. -I-. I0%  

Carbon 100,000 Ohm 1/2  W. ± I0%  

Carbon 3300 Ohm I W. ± 10%  

Carbon 100,000 Ohm 1/2  W. ± 10% 

Carbon 10,000 Ohm 1/2  W. -±- 10% 

Carbon 8200 Ohm 1/2  W. ±- 10%  

Cathode Choke   

Choke Filament   

Transformer if Output   

When ordering channel strips specify 

required channel and code number. 

For example part number for channel 

2 strips would be G2I8-2A for the 

antenna strip and G-219-2A for RF and 

oscillator strip. 

Antenna Strips   

RF. and Oscillator Strips   

RESISTORS 

Description 
Carbon 8200 Ohm 1/2  W. 7-t 10%  

Carbon 2200 Ohm 1/2  W. 7-4 10%  

MISCELLANEOUS PARTS 

1 N82A Crystal   

FIG. 3 

justing the top adjustment screw of the ratio detector for 

minimum buzz with the sound carrier of a TV station. For 

complete alignment use steps 1, 2, and 3 in the alignment 

table. 

PICTURE I-F ALIGNMENT 

Receiver should be run for at least i/4 hour before proceed-

ing with alignment. 

EQUIPMENT REQUIRED 

VACUUM TUBE VOLTMETER 

For video I-F alignment maintain readings in middle of 

low volt scale. 

SIGNAL GENERATOR supplying a 4.5 MC. (within .26%) 

40 to 216 MC. (within 1%) signal. With output adjustable 

to at least .1 volt maximum. 

CATHODE-RAY OSCILLOSCOPE. Must have good fre-

quency and phase response from 10 cycles to at least 2 MC. 

SWEEP GENERATOR. Capable of covering 40 to 270 

MC. with a 10 MC. sweep with output adjustable to at 

least .1 volt maximum. 

3 VOLT "A" BATTERY to provide fixed bias during video 

I-F and R-F alignment. 

FIG. 4 
VHF ALIGNMENT TABLE 

RATIO DETECTOR AND SOUND ALIGNMENT 

Step 
No. 

Connect Signal 
G o tor to 

Sig. Gen. 
Freq. Connect Voltmeter to Miscell s Instructions Adjust 

i In series with .001 Mfd. 
Cond. to junction of 
L- I5 and L- I6. See fig. 

6 

4.5 MC. In series with 47,000 ohm res. across 
C-66 a 10 Mfd. cond. See fig. 6 

Maintain reading on 10 volt scale 
contrast at maximum. 

Remove 3rd video IF tube 6C86. 

T- I5 ( top) and T-
16 ( bottom) for 

max. reading. 
See fig. 5 & 6 

T- I6 ( top) for 
zero reading. 
See fig. 5 

2 

3 

In series with .001 Mfd. 
Cond, to junction of 
L-15 and L- I6. See fig. 

6 

4.5 MC. In series with 47,000 ohm res. to 
junction of R-60 and C-69 

See fig. 6 

Maintain reading on 10 volt scale 
contrast at maximum, 

Remove 3rd video IF tube 6C86. 

In series with .001 Mfd. 
Cond, to cathode of 
picture tube yellow 

lead. See fig. 6 

4.5 MC. In series with 47,000 ohm res. across 
C-66 a 10 Mfd. cond. See fig. 6 

Maintain reading on 
low volt scale, 

Remove 3rd vich-ci IF tube 6C86. 

T- I4 ( top) for 
minimum reading. 

See fig. 5 

NOTE I: For minimum buzz always adjust T-16 ( top) with the sound carrier of a TV station. 

NOTE : Alternate 4.5 MC. trap alignment: Adjust T- I4 ( top) for minimum 4.5 MC. beat on picture with a strong station signal. 

PICTURE I-F ALIGNMENT 

Step 
No. 

4 

Connect Signal 
Generator to 

Sig. Gen. 
Freq. 

Connect Voltmeter to Miscell e In st ions Adjust 

T- I3 ( top) for 
maximum reading. 

See fig. 5 

Ungrounded converter 
tube (6U8) shield 

44.0 MC. In series with 47,000 ohm res. to 
¡unction of R-46 and L- I6. See fig. 6 

Tuner on channel 3, 3 volts bias 
across C-49 positive side to 
ground. Locality switch in strong 

position. See fig. 6 

5 Ungrounded converter 
tube ( MA) shield 

43.2 MC. In series with 47,000 ohm res. to 
¡unction of R-46 and L- I6. See fig. 6 

In series with 47,000 ohm res. to 
¡unction of R-46 and L-16. See fig. 6 

Tuner on channel 3, 3 volts bias 
across C-49 positive side to 
ground. Locality switch in strong 

position. See fig. 6 

T- I2 (top) for 
maximum reading. 

See fig. 5 

6 Ungrounded converter 
tube ( 6U8) shield 

41.25 MC. Tuner on channel 3, 3 volts bias 
ac ross C-49 positive side to 
ground. Locality switch in strong 

position. See fig. 6 
Repeat Steps 5 & 6 

T- I2 ( bottom) for 
minimum reading. 

See fig. 6 

7 Ungrounded converter 
tube ( 6U8) shield 

45.4 MC. In series with 47,000 ohm res. to 
junction of R-46 and L- I6. See fig. 6 

Tuner on channel 3, 3 volts bias 
across C-49 positive side to 
ground. Locality switch in strong 

position. See fig. 6 

T- I1 ( top) for 
maximum reading. 

See fig. 5 

8 Ungrounded converter 
tube ( 6U8) shield 

47.25 MC. In series with 47,000 ohm res. to 
¡unction of R-46 and L-16. See fig. 6 

Tuner on channel 3, 3 volts bias 
across C-49 positive side to 
ground. Locality switch in strong 

position. See fig. 6 
Repeat Steps 7 & 8 

T- I I ( bottom) for 
minimum reading. 

See fig. 6 
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MODELS 1U-701, -711 -714, -721, -724, -752, -755, -762, -765, -768, -791 

9 Ungrounded converter 

tube ( 6U8) shield 

10 Ungrounded converter 

tube ( 6U8) shield 

44.5 MC. 

45.75 MC. 

In series with 47.000 ohm res. to 
¡unction of R-46 and L- I6. See fig. 6 

Tuner on channel 3, 3 volts bias 
across C-49 positive side to 
ground. Locality switch in strong 

position. See fig. 6 

NOTE: Detune T- 10 by turning 

slug out as far as possible. 

In series with 47,000 ohm res. to 

¡unction of R-46 and 1-lé. See fig. 6 

Tuner on channel 3, 3 volts bias 

across C-49 positive side to 

position. See fig. 6 

T-1 ( top) for 

maximum reading. 

See fig. 5 

T-10 ( top) for 

maximum reading. 

See fig. 5 

NOTE 3: For visual check of IF response curve ( see fig. 3) connect signal and sweep generator to ungrounded converter tube shield ( 6.16). 

Connect oscilloscope in series with 47,000 ohm resistor to junction of R-46 and L- I6. 

TUNER R-F ALIGNMENT 

NOTE 4: NEVER ADJUST C-3, C-4 and C - I2 UNLESS ABSOLUTELY NECESSARY. (CU-4, CU-5 and CU- I5 on VHF-UHF Tuner). THEY 

ARE FACTORY PRESET BY SPECIAL EQUIPMENT. 

Step 
No. 

Connect Marker 
Generator to 

Marker 
Gen. Freq. 

Connect Sweep 
Gen. to 

Sweep 
Gen. Chan. 

C c t 
Oscilloscope to 

Miscellaneous 
Connections 

Adiust 

i l Loosely couple to 
sweep gen. leads, 

205.25 MC. 

and 
209.75 MC. 

300 ohm an- 

tenna terminals, 

12 Lead extending from 
top of tuner. See fig. 5 

Tuner on channel 12 
3 volt bias to june- 
¡ion of C-49 locality 

switch in strong 

position. 

C-3, C-4 and C- I2 for 
max, response having 

linear peaks with pic-

ture and sound mark-
ers at 90% maximum 

response. See fia. 4 

12 OBSERVE RESPONSE CURVE FOR ALL CHANNELS USING CORRECT FREQUENCIES AND CHANNELS. 

A SLIGHT COMPROMISE SHOULD BE MADE WITH C-3, C-4 and C - I2 IF MARKERS ARE BELOW 70%. 

NOTE 5: FOR RF OSCILLATOR ALIGNMENT, SET VHF TUNER TO HIGHEST VHF OPERATING CHANNEL IN YOUR AREA. SET 

FINE TUNING CONTROL TO CENTER POSITION ( FLAT OF SHAFT FACING UP.) ADJUST C- I5 ( CU- I8 ON VHF-UHF 

TUNER) FOR BEST PICTURE DETAIL ON A TEST PATTERN OF A TV STATION. 

ADJUST INDIVIDUAL CHANNEL SLUGS FOR BEST PICTURE DETAIL ON ALL OPERATING CHANNELS WITH A TEST 

PATTERN OF A TV STATION. NOTE: USE A NON-METALLIC SCREWDRIVER, 

NOTE 6: 7-2 (TU-I in VHF-UHF Tuner, see fig. 5) part of a 40 MC. tuned trap need only be adjusted when local interferences from 40 

thru 45 MC. affect the picture. Adjust T-2 for minimum 40 MC. beat on picture with a station signal. 
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MODELS 1U-701, -711, -714, -721, -724, -752, -755, -762, -765, -768, -791 

Illus. 
No. Part No. 

PARTS LIST 

Description 

MISCELLANEOUS PARTS 

List 
Price 

I6S-011 Tubo Shield   .22 
3IK-525 Spring Rocker (Rear)  .11 
3IK-118-02 Spring Drum Shaft Retainer  . 11 
3IK-801 Rocker Plastic   1.08 
3IB-005 Spring Detent   .22 
3IB-016 Roller Detent   .22 
3IK-108 Spring, Fine Tuning and Rocker  .1 I 
3113-203-A Drum Assembly Less Coils  4.60 
3IK-163 Blade Fine Tuning   .30 
3IK-886 Fine Tuning Link and Shaft Assembly...41 
3IK-826 Cam Fine Tuning  .54 
23A-056 Spring Compression For Fine Tuning 

Cam   .11 
31B- 162-A Shaft Fine Tuning  .81 
31A- I52 Washer C Retainer For Fine Tuning 

Shaft   .11 
3IK-800 Shield Cover   1.20 

SW- I 29E30-2 Switch, Locality Adjuster    1.05 
SW-2 29E33 Switch, Depth Control  1.46 
F- I 40E8-10 Fuse, 3 Ampere (Slo-Blo)  .29 

17E32 Receptacle AC 2 Contact, Male  .30 
17E1-46 Socket, Miniature, 7 pin  .20 
17E1-41 Socket, Miniature, 9pin  .18 
17E1-39 Socket, Miniature, 9 pin Nova Mica .50 
17E1-27 Socket, Octal Mica Flled  .24 
17E1-18 Socket, Octal   .15 
17E44 Socket, HV With Corona Ring  1.06 
55E57 Fuse Holder with Cap  .78 
20E950 Tuner Assembly VHF ( Models 701, 

711, 714, 752, 755, 758)  
20E976 Tuner Assembly VHF-UHF ( Models 

721, 724, 762, 765, 768, 791)  

VHF TUNER 

CAPACITORS 

C- I Fixed Ceramic, 5 MMF ( Part of T-2) 
C-2 CD8X-102Z Fixed Ceramic, 1000 MME GMV  .27 
C-3 3IA-056-1 Trimmer, .5-3 MMF with Screw and 

Nut   
C-4 3IA-056-2 Trimmer, 3-9 MMF with Screw and 

Nut   
C-5 13L8C030K Fixed Ceramic, 3 tviME :42 10% 
C-6 I3M28N1027-03 Feed Thru 1000 MMF GMV. 

(Part of Center Shield Assem.)  
C-7 13L8CIR5C Fixed Ceramic, 1.5 MMF 7.1_- .25 MMF 

NPO   
C-8 13L8Q470K Fixed Ceramic, 47 MMF -±- 10%  .32 

C- I0 13L8T100A Fixed Ceramic, 10 MMF -±- 1 MMF 
N470   .27 

C- I I 13M20U470K-R Feed Thru 47 MMF -1.- 10% N750. .   .41 
C-I 2 3IA-056-1 Trimmer .5-3 MMF with screw and nut .75 
C- I3 13L12D221K Fixed Ceramic, 220 MMF -±- 10%  .32 
C- I4 13L8UA050C Fixed Ceramic, 5 MMF -i- .25 MME 

N-900   .46 
C-15 31A-056-1 Trimmer .5-3 MMF with screw and nut .75 
C- I6 13LI2U680H Fixed MICA, 68 MME :.I: 3%  .41 
C- 17 I3M-28N1027-03 Feed Thru 1000 MMF GMV ( Part of 

Canter Shield Assembly)   .29 
C- I8 13M-28N1027-03 Feed Thru 1000 MMF GMV ( Part of 

Center Shield Assembly)  .29 
C- I9 I3M-28N1027-03 Feed Thru 1000 MMF GMV ( Part of 

Center Shield Assembly)  .29 
C-20 23E2027-14 Fixed Ceramic, 470 MMF 500 V  .21 

R- I 
R-2 
R-3 

R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R- I0 
R- I I 
R- I2 

27E473K-1/2  
27E223K-1/2  
278824K-1/2  
27E474K-I/2 
27E152K-I 
27E682K-1/2  
27E332K-I 
27E103K-1/2  
278104K-1/2  
27E104K-1/2  
27E104K-1/2  
27E822K-1/2  

RESISTORS 

Carbon, 47,000 Ohm 1/2 W. :1-
Carbon, 22,000 Ohm 1/2  W. ±-
Carbon, 820,000 Ohm 1/2  W. ri-

Carbon, 470,000 Ohm 1/2  W. 
Carbon, 1500 Ohm 1 W. 
Carbon, 6800 Ohm 1/2  W. 
Carbon, 3300 Ohm 1 W. 
Carbon, 10,000 Ohm 1/2  W. 
Carbon, 100,000 Ohm 1/2  W. -± 
Carbon, 100,000 Ohm 1/2  W. .:L-
Carbon, 100,000 Ohm 1/2  W. 
Carbon, 8200 Ohm 1/2 W. ± 

.75 

.75 
  .27 

.29 

.32 

.10 

.10 

.10 

.10 

.14 

.10 

.14 

.10 

.10 

.10 

.10 

.10 

Illus. 
No. Part No. Description 

COILS AND CHOKES 

List 
Price 

T- I 3IK-109 Mixer IF   .81 
T-7 31K-225-01 40 MC. Trap Assembly Antenne Input  6.75 
L- I 318-629 Choke Cathode   .27 
L-2 34A-704 RF Filament Choke  .10 

When ordering channel strips specify 
required channel and code number. 
For example: part number for chan-
nel 2 strips would be 3IM-012-2U 
for the antenna strip and 3IM-112-
2U for RF and oscillator strip. 

3IM-012 Antenne Strips Channels 2 Thru 6 Code 
U. Green   1.20 

31M-012 Antenne Strips Channel: 7 Thru 13 
Code U, Green  1.00 

3IM-112 RF and Oscillator Strips Channels 2 
Thru 6 Code U. Green  1.60 

3IM-112 RF and Oscillator Strips Channels 7 
Thru 13 Code U. Green  1.50 

Kits containing the necessary strips to 
convert to any UHF channel are 
available. When ordering please be 
sure to: Specify required UHF chan-
nel number, and code letter U. 

MAIN CHASSIS 

CAPACITORS 

C-36 23E4004-5 Fixed Ceramic, .001 MFD 500 V  .17 
C-37 23E4004-5 Fixed Ceramic, .001 MFD 500 V  .17 
C-38 23E4000-26 Fixed Ceramic, 470 MMF 500 V  .21 
C-40 23E4004-5 Fixed Ceramic, .001 MFD 500 V  .17 
C-4I 23E4004-5 Fixed Ceramic, .001 MFD 500 V  .17 
C-42 23E4000-26 Fixed Ceramic, 470 MMF 500 V  .21 
C-43 23E4000-28 Fixed Ceramic, 680 MMF 500 V  .21 
C-45 23E4004-5 Fixed Ceramic, .001 MFD 500 V  .17 
C-46 23E4000-28 Mixed Ceramic, 680 MMF 500 V  .21 
C-48 23E3216 Molded Tubular, . 1 MFD 200 V  .34 
C-49 23E122 Fixed Paper, .25 MFD 100 V  .42 
C-50 23E4001-6 Fixed Ceramic, 3 MMF 500 V  .17 
C-5I 23E3406 Molded Tubular, .0022 MFD 400 V. 

(not used in models 701, 711, 714, 
721, 724, 791)   .28 

C-52 23E4000-30 Fixed Ceramic, .001 MFD 500 V. 
(not used in models 701, 711, 714, 
721, 724, 791)   .22 

Fixed Ceramic, 470 MMF 500 V  .21 
Molded Tubular, .0022 MFD 400 V. 

(not used in models 701, 711, 714, 
721, 724, 791)   .28 

C-55 23E4000-30 Fixed Ceramic, .001 MFD 500 V. 
(not used in models 701, 711, 714, 
721, 724, 791)   .22 

C-56 23E4004-15 Fixed Ceramic, .005 MFD 500 V..31 

C-57 23E4001-9 Fixed Ceramic 30 MME 500 V  .23 
C-58 23E4001-7 Fixed Ceramic, 2 MMF 500 V  .19 
C-59 23E4001-8 Fixed Ceramic, 20 MMF 500 V  .19 
C-60 23E4004-15 Fixed Ceramic. .005 MFD 500 V  .31 
C-6I 23E3416 Molded Tubular, . 1 MFD 400 V  .38 
C-62 23E4004-15 Fixed Ceramic, .005 MFD 500 V  .31 
C-63 23E4004-5 Fixed Ceramic, .001 MFD 500 V  .17 
C-64 23E4004-5 Fixed Ceramic, .001 MFD 500 V  .17 
C-65 23E3500-40 Fixed Mica, 470 MMF 500 V  .32 
C-66 25E66 Dry Electrolytic, 10 MFD 50 V  1.14 
C-67 25E66 Dry Electrolytic, 10 MFD 50 V  1.14 
C-68 23E4000-30 Fixed Ceramic, .001 MFD 500 V  .22 
C-69 23E4004-15 Fixed Ceramic, .005 MFD 500 V  .31 
C-70 23E3407 Molded Tubular, .0033 MFD 400 V  .28 
C-7I 23E3423 Molded Tubular, .039 MFD 400 V. 

(not used in modal: 701, 711, 714, 
721, 724, 791)   .34 

C-72 23E3408 Molded Tubular, .0047 MFD 400 V. 
( not used in models 70 fi 711, 714, 
721, 724, 791)   .27 

C-72 23E3410 Molded Tubular, .01 MFD 400 V. 
(not used in models 752, 755, 758, 
762, 765, 768)     .28 

C-73 23E3608 Molded Tubular, .0047 MFD 600 V. .29 
C-74 23E3608 Molded Tubular, .0047 MFD 600 V  .29 

C-75 23E4001-9 Fixed Ceramic, 30 MMF 500 V. .23 
C-76 23E4000-20 Fixed Ceramic, 150 MME 5)0 V  .17 
C-77 23E3500-40 Fixed Mica, 470 MMF 500 V   .32 
C-78 23E3414 Molded Tubular, .047 MFD 400 V. .33 
C-79 23E3410 Molded Tubular, .01 MFD 400 V  .28 

C-53 23E4000-26 
C-54 23E3406 

Mus. List 
No. Part No. Description Price 

C-80 23E3408 Molded Tubular, .0047 MFD 400 V....27 
C-SI 23E4004-5 Fixed Ceramic, .001 MFD 500 V  
C-82 23E3406 Molded Tubular, .0022 MFD 400 V  .28 
C-83 23E3407 Molded Tubular, .0033 MFD 400 V  .28 
C-84 23E3410 Molded Tubular, .01 MFD 400 V.   .28 
C-85 23E4004-15 Fixed Ceramic, .005 MFD 500 V  .31 
C-86 23E3500-39 Fixed Mica, 390 MMF 500 V  .29 
C-87 23E4005-64 Fixed Mica, 3900 MMF 500 V. -±-. 5% 1.35 
C-88 23E3500-40 Fixed Mica, 470 MME 500 V  .32 
C-89 23E4004-15 Fixed Ceramic, .005 MFD 500 V  .31 
C-90 23E3416 Molded Tubular, . 1 MFD 400 V  .38 
C-9I 23E3616 Molded Tubular, . 1 MFD 600 V.  .52 
C-92 23E4004-15 Fixed Ceramic, .005 MFD 500 V  .31 
C-93 23E2025-5 Fixed Ceramic, 47 MME 2000 V. .32 
C-94 23E4004-15 Fixed Ceramic, .005 MFD 500 V. .31 
C-95 23E3610 Molded Tubular, .01 MFD 600 V  .30 
C-96 23E3610 Molded Tubular, .01 MFD 600 V  .30 
C-97 23E3424 Molded Tubular, .01 MFD 400 V. -t-

10%   .42 
C-98 23E3415 Molded Tubular, .068 MFD 400 V  .39 
C-99 23E3414 Molded Tubular, .047 MFD 400 V   .33 
C-100 25E64 Dry Electrolytic, 20 MFD 450 V.  1.88 
C- I01 25E63 Dry Electrolytic, 30 MFD 200 V., 10 

MEO 350 Volts     2.07 
C- IO2 25E62 Dry Electrolytic, 5-60 MFD 250 V  2.19 
C- I03 25E78 Dry Electrolytic, 40-80 MFD 350 V. 100 

MFD 200 V  4.89 
C-105 23E4000-20 Fixed Ceramic, 150 MMF 500 V  .17 
C-106 23E3416 Molded Tubular, . 1 MFD 400 V.  .38 

RESISTORS 

R-35 27E682K-1/2  Carbon, 6800 Ohm 1/2 W. ± 10%..10 
R-36 27E102K-1/2  Carbon, 1000 Ohm 1/2  W. ± 10% . 10 
R-37 27E470K-1/2  Carbon, 47 Ohm 1/2  W. ± 10% . 10 
R-38 27E102K-1/2  Carbon, 1000 Ohm 1/2 W. ± 10% . 10 
R-39 27E102K-1/2  Carbon, 1000 Ohm 1/2  W ..7_1-. 10% . 10 
R-40 278183K-1/2  Carbon, 18,000 Ohm 1/2  W. -1.- 10% . 10 
R-4I 275560K-1/2  Carbon, 56 Ohm 1/2  W. -±- 10% . 10 
R-42 27E102K-1/2  Carbon, 1000 Ohm 1/2  W. ± 10% . 10 
R-43 27EI83K-1/2  Carbon, 18,000 Ohm 1/2  W. -± 10% . 10 
R-44 27812IK-1/2  Carbon, 120 Ohm 1/2  W. ± 10% . 10 

R:47 27 
5 27EE516022 JK.y.1/: 1/2  -±- Carbon, 1000 Ohm 1/2  W. 10% . 10 

R-46 27EI55M-1/2  Carbon, 1.5 Megohm W. 20% . 10 
R4 Carbon,  5600 Ohm 1/2  W. 5% . 18 
R-48 27E474M-I/2 Carbon, 470,000 Ohm, 1/2  W. ± 20% . 10 
R-49 28E99-2 Control Contrast 1500 Ohm ( Part of 

R-6I)   2.70 
Carbon, 270 Ohm 1/2  W. -1- 10%  . 10 
Carbon, 18,000 Ohm 2 W. -±- 10%.24 
Wirewound, 4000 Ohm 7 W. ± 10% .53 
Carbon, 1000 Ohm 1/2  W. -±- 10% . 10 
Carbon, 5600 Ohm 1/2  W. -1- 5%  . 18 
Carbon, 150 Ohm 1/2  W. ± 10%  . 10 
Carbon, 10,000 Ohm 1/2  W. d-. 10% . 10 
Carbon, 470 Ohm I h W. 2. Z 10%  . 10 
Carbon, 10,000 Ohm 1/2  W. ± 5%  . 18 
Carbon, 10,000 Ohm 1/2  W. -1- 5% . 18 
Carbon, 33,000 Ohm 1/2 W. -± 10%  . 10 
Control Off-On-Vol. I megohri 

(Part of R-49)     2.70 
R-62 27E122K-I/2 Carbon, 1200 Ohm 1/2 W. ri- 10%  . 10 
R-63 278683K-1/2  Carbon, 68,000 Ohm 1/2  W. ± 10%  . 10 

R-65 28E113 Carbon, 33,000 Ohm 1 W 10%  . 14 R-64 27E333K-I  
Control Tone, 1 Megohm ( not used in 

models 701, 711, 714, 721, 724, 791) .84 
R-66 278471K-1/2  Carbon, 470 Ohm 1/2  W. -JI 10%  . 10 

Carbon, 1500 Ohm 1 W -t- 10% R-67 27E152K-I  .14 
R-68 27E225M-1/2  Carbon, 2.2 Megohm 1/2  W. ± 20% . 10 
R-69 278474M- 1/2  Carbon, 470,000 Ohm 1/2  W. ± 20% . 10 
R-70 27E222K-1/2 Carbon, 2200 Ohm 1/2 -± 10%  .10 
R-7I 278223K-1/2  Carbon, 22,000 Ohm 1/2  W. -± 10% . 10 
R-72 275105M-1/2  Carbon, 1 Megohm 1/2  W. -±- 20%  . 10 
R-73 278564K-1/2  Carbon, 560,000 Ohm 1/2  W. :L- 10% . 10 
R-74 27E103K-1/2  Carbon, 10,000 Ohm 1/2  W. L1-_ 10% . 10 
R-75 27E223K-1/2  Carbon, 22,000 Ohm 1/2 W. ± 10% . 10 
R-76 27EIC3K- 1/2  Carbon, 10,000 Ohm 1/2  W. ± 10% . 10 
R-77 278104K-1/2  Carbon, 100,000 Ohm 1/2  W. ± 10% . 10 

R-78 27EI54K-1/2  Carbon, 150,000 Ohm 1/2  W. :I.- 10% . 10 
R-79 27E104K-1/2  Carbon, 100,000 Ohm 1/2  W. ±- 10% . 10 
R-80 27E475M-1/2  Carbon, 4.7 Megohm 1/2  W. ± 20% . . 10 
R-8I 27E335M-1/2 Carbon, 3.3 Megohm 1/2  W. ± 20% . 10 
R-82 27E223K-1/2  Carbon, 22,000 Ohm 1/2  W. ± 10% . 10 
R-83 27EI22K-1/2  Carbon, 1,200 Ohm 1/2  W. ± 0% . 10 
R-84 278154K-1/2  Carbon, 150,000 Ohm 1/2  W. ± 10% . 10 
R-85 27E562J-I/2 Carbon, 5,600 Ohm 1/2  W. ± 5% . 18 
R-86 27EI24K-1/2  Carbon, 120,000 Ohm 1/2  W. -1- 10% . 10 

R-50 run 
R-51 2M183K-2 
R-52 ruw6.4 
R-u 2781020/2 
R-54 27E562J-1/2  
R-55 278151K-1/2 
R-56 278103K-1/2  
Ft-57 2784M K-1/2  
R-58 27EIMJ-1/2  
R-59 27E1 om-1/2 
R-60 278333K-1/2 
R-61 28E99-2 

lilas. 
No. Part No. 
R-87 27E822J-1/2 
R-88 27E474M-1/2  
R-89 278103K-1/2  
R-90 27E1016-25 
R-9I 27E103K-I 
R-92 27E684M-1/2 
R-93 275223K-1/2  
R-94 27E225M-1/2 
R-95 27E1015-9 
R-96 27E104M-1/2 
R-97 28E109 
R-98 27E224M-1/2  
R-99 27E474M-1/2 
R-100 27E224M-1/2  
R- I01 28E111 

R- IO2 27E1016-3 

R-IO2A 27E372K-2 

R- 1028 27E1016-20 

R- I03 28E108 
R- I 03A 27E102K-1/2 

R- 103828E117 
R-104 278392K-1/4  
R-105 275225M-1/2 
R- I06 28E110 

R- I07 27E103K-1/2  
R- I08 278121K-1/2  
R-109 27E222K-1/2  
R-110 27E15IK-1 
R- I I I 27E223K-1/2 
R-113 27E472K-1/2 

List 
Description Price 

Carbon, 8,200 Ohm 1/2  W. ± 5%....18 
Carbon, 470,000 Ohm 1/2  W. :L- 20%  . 10 
Carbon, 10,000 Ohm 1/2  W. ± 10%  . 10 
Wirewound, 12,000 Ohm 5 W. :1_- 10% .76 
Carbon, 10,000 Ohm I W. -.h 10%  . 14 
Carbon, 680,000 Ohm 1/2  W. nt.- 20%.....10 
Carbon, 22,000 Ohm 1/2 W. -± 10% . . 10 
Carbon, 2.2 Megohm 1/2  W. ± 20% . . 10 
Wirewound, 6.8 Ohm 1/2  W. ± 5% . . 18 
Carbon, 100,000 Ohm 1/2  W. -±- 20%  . 10 
Control Brightness, 5 Megohm  .85 

1/2 ±-± 2200k  100 
Carbon, 

422700 : 
000000 Ohm 1/2Ohm W.  

Carbon, 220,000 Ohm 1/2  W. -1- 20%   . 10 
Control Vertical Hold, 850,000 Ohm 

stop at 250,000 Ohm   .91 
Wirewound, 6000 Ohm 4 W. ± 10% 

(Used with 28E108 Control)  .52 
Carbon. 3300 Ohm 2 W. :L- 10% 

(Used with 28E108 Control)   .24 
(Connected in series with R- IO2) 

Wirewound, 8700 Ohm 5 W. 
(Used with 28E117 Control)   .51 

Control Vertical Linearity, 5000 Ohm . .65 
Carbon, 1000 Ohm 1/2  W. -± 10% 

(Used with 28E108 Control)  . 10 
(Parallels R- I03) 

Control Vertical Linearity, 750 Ohm .63 
Carbon, 3900 Ohm 1/2  W. nt 10% . 10 
Carbon, 2.2 Megohm 1/2  W. -± 20% . . 10 
Control Vertical Size, 5 Megohm 

stop at I Megohm  .70 
Carbon, 10,000 Ohm 1/2  W. ± 10%. . 10 
Carbon, 120 Ohm 1/2  W. -± 10% . . 10 
Carbon, 2200 Ohm 1/2  W. JI 10%  . 10 
Carbon, 150 Ohm 1 W. -1- 10%  .14 
Carbon, 22,000 Ohm 1/2  W. -I-. 10% . . 10 
Carbon, 4,700 Ohm 1/2  W. -± 10% . 10 

COILS AND TRANSFORMERS 

L- I5 20E883 Tweet Trap   .19 

L- I6 20E363-19 Choke Diode Shunt  .78 

L- 17 2E92 Choke R. F.     .40 

L- I8 20E363-26 Choke Video Shunt   .78 

L- I9 20E363-25 Choke Video Series     .78 

L-20 20E831 Coil, Horizontal Hold.   1.95 

L-2I 20E952 Coil, Horizontal Width 1.50 

L-22 22E73-2 Choke Filter     1.97 

T-10 20E857 Transformer, lot Video IF   .84 

T-11 208858 Transformer, 2nd Video IF 1.94 

T-12 20E859 Transformer, 3rd Video IF 1.92 

T- I3 20E860 Transformer, 4th Video IF  3.20 

T-14 20E785 Trap, 4.5 MC   1.25 

T-15 20E785 Transformer, Sound IF    1.25 

T- I6 20E783 Transformer, Ratio Detector  3.73 

T- 17 22E91 Transformer, Audio Output 1.97 

T- 17 22E92 Tiansformer, Audio Output 
(Used with Dual Speaker) 2 34 

T- I8 20E947 Transformer, Horizontal Output 11.07 

T-19 20E788-5 Yoke Deflection for Electro-Static 
Focus Picture Tubes    I 1.72 

20E788-3 Yoke Deflection for Electromagnetic 
Focus Picture Tubes  11.72 

T-20 22E94 Tranformer, Power    22.84 

T-21 22E89 Transformer, Verfcal Blocking 
Oscillator 

T-22 22E72-2 Transformer, Vertical Output 

62E9 Focus Magnat for Electro-Magnetic 
Focus Picture Tubes  9.18 

15E174-4 
or Ion Trap   1.55 

15E174-6 
95E1 Crystal, 2nd Detector ( I N60)  1.00 
41E16 Line Cord with Female Plug  1.27 
1E58 Speaker, 5" PM Models 701, 711, 721, 

791   5.26 
1E34-2 Speaker, 8" PM Models 714, 724  10.27 
1E49 Speaker, 6" PM Modal: 752, 755, 758, 

762, 765, 768 7.13 
1E43-2 Speaker, IO" PM Models 755, 758, 

765, 768   11.03 

  2.05 

3.78 
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ELECTRICAL SPECIFICATIONS 

Power Supply 110 to 120 Volts 60 Cycle AC 

Power Consumption 130 Watts 

Antenna Input 300 Ohms Balanced 

Tuning Range 12 Channel Models 901, 911, 914 

Tuning Range 82 Channel Models 921, 924, 991 

Loud Speaker 4" PM Models 901, 911, 921, 991 
8" PM Models 914, 924 

Voice Coil Impedance 3.2 Ohm at 400 Cycles 

I.F. CIRCUIT Inter-Carrier Sound 

R.F. STAGE One 

I.F. STAGES Three "Combined Picture and 
Sound" and one "Sound" 

21.9 M.C. Sound Carrier 
26.4 M.C. Video Carrier 
4.5 M.C. Inter-Carrier Sound 

CABINET AND CHASSIS 
REMOVAL INSTRUCTIONS 

IMPORTANT: The cabinet of the table model re-
ceivers can be removed from cabinet base for serv-
ice adjustments. Care should be taken that only 
the proper screws are removed when separating 
cabinet from cabinet base. 

REMOVING CABINET FROM CABINET BASE 
(TABLE MODELS ONLY) 

1. Remove all control knobs and cabinet back. 

2. Remove antenna terminal plate from cabinet 
and disconnect speaker leads. 

3. Place cabinet face down on a soft clean cloth. 

4. Remove ONLY the cabinet mounting screws 
located under and on the outer edges of cabinet 
base. DO NOT REMOVE CHASSIS MOUNTING 
SCREWS. Remove the 2 wood screws from the 
lower rear corner support braces of cabinet. 

5. Carefully guide cabinet and cabinet base to 
its normal upright position. Remove cabinet by 
lifting straight up. 

REMOVING CHASSIS BASE FROM CONSOLE 
CABINETS 

1. Remove all knobs and cabinet back. 

2. Remove antenna terminal plate from cabinet 
and disconnect speaker leads. 

3. Remove the screws under guide rails of chassis 
base and the one screw under center support 
bridge. 

4. Slide chassis base out. 

HEIGHT CONTROL 
This control increases the overall height of the picture. 
When making this adjustment it is sometimes necessary 
to also adjust the VERTICAL LINEARITY to obtain a pic-
ture that is correctly proportioned. 

VERTICAL LINEARITY CONTROL 
This control increases or decreases the height of the upper 
portion of the picture. 

BRIGHTNESS CONTROL 
This control is used in adjusting for brilliance or light in-
tensity of the screen. When picture is too light adjust 
Brightness Control. 
NOTE: The Brightness Control has an extended shaft 
that permits adjustment from the rear of the cabinet 
without removing the cabinet back. 

ION TRAP ASSEMBLY 
Maximum brightness will be determined by the position 
of the ION TRAP ASSEMBLY: 
I. Advance BRIGHTNESS CONTROL on rear of chassis 

to maximum brightness position. 
2. Adjust the ION TRAP ASSEMBLY for maximum bright-

ness by sliding back and forth and rotating to right 
or left. 

3. Reduce BRIGHTNESS with BRIGHTNESS CONTROL 
and repeat adjustment of ION TRAP for best posi-
tioning. 

CAUTION: IF A SEMI-CIRCULAR SHADOW AROUND CORNER OF 
PICTURE OR PATTERN IS OBTAINED, DO NOT ELIMINATE WITH 
ION TRAP, IF BY SO DOING THE INTENSITY OF THE PATTERN 
IS DECREASED. 

BUZZ CONTROL See "Sound Alignment" 
SERVICING FRONT OF CHASSIS 

Picture tube and chassis are self supported and 
servicing on front of. chassis can be accomplished 
by removing chassis only. 

Disconnect picture tube socket, ion trap, IIV con-
nector, and AC receptacle before removing chassis 
from chassis base. 

If picture tube is required while servicing front of 
chassis, proceed as follows: 

1. Remove yoke wingnut, and turn yoke around 
to face rear .of chassis. 

2. Turn chassis around and carefully slide yoke 
around neck of picture tube. 

3. Tape yoke to bell of picture tube. 

4. Add a jumper wire between HV connector and 
second anode of picture tube. 

5. Replace ion trap and picture tube socket. 

It may be possible 
placement picture 
anode is connected 
volt line. 

REAR VIEW DEFLECTION YOKE ADJUSTMENT 
The deflection yoke must be positioned as far forward 
as possible on the neck of the picture tube and centered 
around the picture tube neck at the same time. To make 
this adjustment, loosen screws "A" and "8" enough to 
permit the yoke bracket to be pushed forward. While 
holding the bracket in this position, tighten screws "A" 
and "B." If the picture is tilted, loosen wing nut " C" on 
the top side of the yoke. Then, rotate the yoke to left or 
right as required to make the picture parallel with respect 
to top and bottom of window frame. Be sure to hold the 
yoke in position while tightening the wing nut. 

CENTERING MAGNET ADJUSTMENT 
If the picture is off center and or has neck shadow rotate 
either or both centering magnet levers +o the right or left 
until the picture is centered on the screen and the picture 
is free of all neck shadow. Then readjust the Ion Trap. 

HORIZONTAL FREQUENCY ADJUSTMENT 
If the Horizontal Hold Control is insufficient to lock in a 

— single stationary picture, the Horizontal Frequency Ad-
justment will require adjustment. See "Horizontal Block-
ing Oscillator Alignment" 

HORIZONTAL LOCK 
If the range of the Horizontal Hold Control is insufficient 
to lock in a single stationary picture the Horizontal Lock 
trimmer will require adjustment. See "Horizontal Block-
ing Oscillator Alignment" 

FOCUS 

to obtain better focus with re-
tubes, if the electronic focus 
to a point other than the + 150 

Suggested points to try are: chassis ground, +260 
volts, +285 volts (picture tube pin 10) and +480 
volt line. 

SERVICING HINTS FOR LOCATING FAULTY TUBES 

This receiver employs a series-parallel filament circuit. 
Receiver should never be operated with any tube removed. 

1. VISUAL INSPECTION: Turn receiver "ON" and make a visual inspection of all tubes to see if they 

light up. All tubes except 1X2B will have an apparent glow. 

2. IF ALL TUBES DO NOT LIGHT UP: Replace the 12AX4 (V-111), 12BH7 (V-110), 6SN7 (V-107). 

Check continuity across pins 1 and 12 of picture tube. 
Check resistance of R-153 (tube life extender)-125 ohms (cold). SM-1008 L
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HORIZ. DAMPER 
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1101 

o 
MIXER 
COUPLING 

3. IF TUBES LIGHT UP: 
Sound but no raster  
Picture but no sound  
No sound or picture with raster 

Picture, but no sync. or Sound 
Sound, no vertical deflection or sync 

replace 25CU6 (V-109), 1X2B (V-112) 
replace 25L6 (V-108), 6BN6 (V-106) 

 replace 6BC5 (V-1), 6J6 (V-2), 6CB6 (V-101), 6CB6 (V-102) 6AM8 
(V-103), 6AN8 (V-104) 
 replace 6U8 (V-105) 
replace 12BH7 (V-110) 
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HOLD 
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RI20 

CONTRAST 

REAR VIEW OF CHASSIS 

(Tube & Alignment Locations & Tube Filament Wiring) 

VHF TUNER 

(Tube & Alignment Locations) 

6BC5 

@  R-F GRID TRIMMER  

R-F PLATE TRIM 

XER OU JUST • 

R-F INPUT 

TO TUNER 

OSC. TANK TRIMMER 

MIXER GRID TRIMMER  0 

TABLE OF SOCKET VOLTAGES 

OSC. COIL SLUG  0 

ADJUST HOLE 

FINE TUNING  0 

CONTROL 

R-F TEST 

POINT 

MIXER OUTPUT 

TEST POINT 

The following voltages were measured with an electronic voltmeter while the set was operating on 117 volts, 60 cycle a.c. 
with no signal input, antenna terminals shorted, Station Selector set to channel 3, and the Brightness and Contrast Controls 
at minimum setting. Electronic voltmeter connected between socket lug and chassis. * -= AC. voltages. Voltages may 
vary depending upon the setting of other controls. 

D. C. current at junction of L108 and C132B, with contrast control in the maximum counter-clockwise position, 190 ma. 
With contrast set at maximum clockwise position, D.C. current at this point is 200 ma. 

Symbol Type Pin 1 Pin 2 Pin 3 Pin 4 Pin 5 Pin 6 Pin 7 Pin 8 Pin 9 

V101 6C66 -0.8 +0.6 *50.4 *44.1 +135 +131 0 
V102 6C66 -0.6 +0.7 *44.1 *37J +137 +143 0 
V103 6AM8 -I--1.0 +137 *37.8 *31.5 +145 0 -1.1 0 
V104 6AN8 +10.5 -0.9 0 *31.5 *25.2 +250 +230 +1.7 +7.3 
V105 6U8 +53.5 +59 *25.2 *I8J +59 +0.8 o -0.5 
V106 6BN6 +2.5 *44.1 *37J +100 +100 
V107 6SN7GT +16 +74 to +2.1 -90 +210 0 *12.6 *6.3 

+150 
V108 25L6GT *81.7 +250 +270 +145 *56.7 +150 
V109 25CU6 *81.7 +130 -30 *56.7 0 Cap-High 

Voltage 
VI 10 128H7 +72 -19 0 *18.9 *18.9 •+490 +72 +95 *12.6 
VI II I2AX4 • +515   +265 *81.7 *94 
VI 12 IX2B H. V. 

I3KV 
VII3 2 IATP4 *0 

Gnd or (Pin 10) (Pin II) (Pin 12) 
or I7AVP4 +150 +300 +150 *6.3 

VI 6BC5 0 *44.1 *50.4 +125 +125 0 
V2 6.16 +80 +78 *50.4 *56.4 -7.4 0 

• Do not measure. High voltage pulse over 2 kv. on cathode of Damper Tube and over I kv. on pin 6 of VI10. 

UHF SWEEP GENERATOR 

UHF TUNER ALIGNMENT 
EQUIPMENT REQUIRED 

UHF MARKER GENERATOR CATHODE RAY OSCILLOSCOPE 

PROCEDURE 

Set VHF tuner to channel 5 or 6. 
Turn VHF-UHF Switch to UHF Position. 
Remove dial cord and 3 UHF Tuner mounting screws. 
Connect sweep generator to UHF antenna terminals. 
NOTE: Sweep generator must match the 300 ohm input 
impedance. 

Loosely couple UHF marker generator to UHF sweep 
generator leads. 

Connect oscilloscope to test point on VHF tuner. 

Carefully detune L-9 mixer IF coil located on VHF tuner 
by turning core OUT exactly 7 turns. 

©John Y. Rider 



IN82A 

6BK7A 

C4 ANTENNA 

TRIMMER 

C18 OSCILLATOR 
TRIMMER 

ALIGNMENT 

(1) Set sweep and marker generator to 460 me. 

Set UHF tuner to maximum counter-clockwise posi-
tion. Adjust C-18 until marker is in the center of re-
sponse curve. 

(2) Set sweep and marker generator to 910 me. 

Set UHF tuner to maximum clockwise position. 

CAREFULLY bend and move oscillator end inductor 
ribbon connected to C-18 until marker is in center of 
response curve. 

Repeat steps 1 and 2. 

UHF CONVERTER RESPONSE AT VHF TEST POINT 

TILT LIMIT 

IDEAL 

VHF TUNER SCHEMATIC 
VI 613C5 R-F AMPL 

3 

CM 
jMOO 

• 

5.3 

2E00  
1-Gie 

R• 

(3) Set marker and sweep generator to 460 mc. 
Set UHF tuner to maximum counter-clockwise posi-
tion. Adjust C-4 and C-5 for maximum response with 
minimum tilt. 

(4) Set marker and sweep generator to 910 mc. 
Set UHF tuner to maximum clockwise position. 
CAREFULLY bend and move the antenna and mixer 
end inductor ribbons connected to C-4 and C-5 respec-
tively for maximum response and for minimum tilt. 
(See response curve below.) Repeat steps 3 and 4. 

(5) Turn L-9 mixer IF coil located on VHF tuner IN 7 
turns until exact position is reached as before align-
ment. 
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ALIGNMENT DATA 

" ciz 
CM 

f-z-r5 20 

20 
C i 3 

fl5 220 

OUTPui TO 
GmF TUNER 

CA4 MOTArdE POLT ,-, (SNIT>. SHOWN IN mete POSéTIONI 
  vwF ANT TERMINALS 

CAUTION: One side of the chassis is connected to the power line. Therefore, test equipment should not be connected to the 

receiver unless an isolation transformer is used between the power line and the receiver. DO NOT GROUND THE 
RECEIVER CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED. 

The front side of the chassis as referred to below means the side opposite the tubes. 
The rear side of the chassis means the side on which the tubes are mounted. 

HORIZONTAL BLOCKING OSCILLATOR ALIGNMENT 
Tune Receiver to TV signal, adjust contrast control for normal picture below limiting in the Video Amplifier, and pro-
ceed as follows 

Step 
No. 

2 

3 

4 

Contrast Control 
Set For Miscellaneous 

Normal Picture 

Adjust 

Horizontal Hold Control ( RI64) and Horizontal Frequency Adjustment ( rear 
slug of T108) until picture is in sync. 

Normal Picture Connect scope in series with 10 
mmf. to lug 4 of 1108. 

Adjust Horizontal BTO Trap ( front slug of T108) to obtain the wave-form 
shown below. Keep the picture in sync at all times by readjusting the Hori-
zontal Hold, Horizontal Frequency and/or Horizontal Lock Trimmer ( C142). 

- 

Normal Picture Horizontal Hold set fully clock-
wise. 

Normal Picture Horizontal Hold set fully count-
er-clockwise. 

Adjust so tint the peak of pulsc 

is equal or 10% higher than 
[wag of sine ware. 

Adjust Horizontal Frequency (rear slug of T108) by turning out until the 
picture is just out of sync. Then turn the control slowly in until the picture 
is just ready to fall into sync (indicated by a wide black vertical or diagonal 
horizontal blanking bar). 

Picture should normally be in sync. Remove the signal by tuning off and 
then re-tuning to the station. If more than seven bars are present, adjust 
the Horizontal Lock Trimmer slightly counter-clockwise until three or four 
bars appear when the receiver is tuned off and then re-tuned to the station 
IHorizontal Hold Control still set fully counter-clockwise). If less than three 
bars are present, adjust the Horizontal Lock Trimmer clockwise to obtain the 
three or four bars as described above. 
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5 Weak Picture 

Since the Horizontal Lock Trimmer adjustment affects the horizontal fre-
quency, the adjustment of both the Horizontal Frequency Adjustment and 
the Horizontal Lock Trimmer must be repeated until the conditions outlined 
in steps 3 and 4 exist simultaneously at the extreme positions of the Hori-
zontal Hold control. 
Check pull-in range, which should be normally 60° to 120°. 

6 

Set the Horizontal Hold Control so that when the receiver is tuned off and 7 
then re-tuned to the station, the picture returns completely in sync. 

SOUND ALIGNMENT 

Step 
No. 

Connect Signal 
Generator 
Through a 

.01 Capacitor 

Signal Gen. 
Freq. MC. 

Connect 
VTVM 

Cathode of Pic-
ture Tube 

4.5 mc. 

Miscellaneous Connections 
and Instructions 

Across second-
ary of output 
trans. T105. 

Use a high input level on signal gen-
erator. 

Adjust 

Adjust L109 ( rear slug) for minimum 
reading. 

2 Pin 8 of V104. 4.5 mc. 
FM modulated 
400 c.p.s., 
25 kc. 
deviation 

Across second-
ary of output 
trans. T105. 

Set Buzz Control ( RI32) to approxi-
mately 90° from clockwise stop. Set 
the Volume Control ( RI35) at a low 
level. 

1106 for maximum reading. 

3 

4 

Pin 8 of V104. 4.5 mc. 
FM modulated 
400 c.p.s., 
25 kc. 
deviation 

Across second-
ary of output 
trans. 1105. 

Pin 8 of V104. 4.5 mc. 
FM modulated 
400 c.p.s., 
25 kc. 
deviation 

Across second-
ary of output 
trans. TI05. 

Set Burr Control ( R132) to approxi-
mately 90° from clockwise stop. Set 
the Volume Control ( R135) at a low 
level. 

LI 1 1 for maximum reading keeping in-
put signal at a low level ( below limit-
ing). 

Set Buzz ,Control ( R132) to approxi-
mately 90° from clockwise stop. Set 
the Volume Control ( R135) at a low 
level. 

1109 ( front slug) for maximum reading 
keeping input signal at a low level. 

5 

6 

Pin 8 of V104. 

Pin 8 of V104. 

4.5 mc. 
AM modulated 
400 c.p.s. 

Across second-
ary of output 
trans. 1105. 

4.5 mc. 
FM modulated 
400 c.p.s., 
25 kc. 
deviation 

Across second-
ary of output 
trans. T105. 

Use a high input level on signal gen-
erator. 

Set the Volume Control ( R135) at a 
low level. 

I.F. ALIGNMENT 

Buzz Control ( R132) for null ( minimum 
reading). 

Re-peak 1106 for maximum reading. 

All lead connections from the signal marker generator and sweep generator must be shielded. Keep exposed ends and 
ground leads as short as possible (abOut one inch). Always locate the ground lead connections as close as possible to 
their respective "hot" leads in the television receiver chassis. The sweep generator output, signal generator output, and 
contrast control must be kept low enough to prevent overloading the television receiver circuits. 

VIDEO I. F. ALIGNMENT (with VTVM) 

In the I.F. Alignment, limit input of signal generator so that reading on VTVM does not exceed -2 volts. 

Step 
No. 

Connect Signal 
Generator 
Through a 

.01 Capacitor 

Signal Gen. 
Freq. MC. 

Connect 
VTVM 

Miscellaneous Connections 
and Instructions Adjust 

I Test Point No. 
2 on Tuner 
(closest to L9 
slug adjust-
ment). 

Test Point No. 
2 on Tuner 
(closest to L9 
slug adjust-
ment). 

24.4 mc. Junction of 
R118 and Cl 13 
and chassis, 

Connect 3 volt bias battery negative 
lead to white lead from tuner, positive 
lead to chassis. 

TIO1 for maximum indication on meter, 
limit input to make peak less than -2 
volts D.C. on VTVM. 

2 22.9 mc. Junction of 
R118 and C113 
and chassis, 

Junction of 
RI 18 and C113 
and chassis, 

Connect 3 volt bias battery negative 
lead to white lead from tuner, positive 
lead to chassis, 

1103 ( rear slug) for maximum. Use 
first peak from tinnerman clip end of 
coil. 

3 Test Point No. 
2 on Tuner 
(closest to L9 
slug adjust- 
ment). 

21.9 mc. Connect 3 volt bias battery negative 
lead to white lead from tuner, positive 
lead to chassis, 

1103 ( front slug) for minimum. Input 
level should be high enough to produce 
at least .5 volts at null on VTVM. Use 
first null obtained from end of coil 
form opposite tinnerman clip. 

4 Repeat steps 2 and 3. 

5 Test Point No. 
2 on Tuner 
(closest to L9 
slug adjust-
ment). 

25.5 mc. Junction of 
R118 and C113 
and chassis. 

Connect 3 volt bias battery negative 
lead to white lead from tuner, positive 
lead to chassis. 

1102 for maximum. 

Test Point No. 
2 on Tuner 
(closest to L9 
slug adjust-
ment). 

Test Point No. 
I on Tuner 
(closest to C2I 
trimmer screw). 

25.1 mc. 

25.1 mc. 

Junction of 
RI I8 and Cl 13 
and chassis. 

Junction of 
RI I8 and Cl 13 
and chassis. 

Connect 3 volt bias battery negative 
lead to white lead from tuner, positive 
lead to chassis. 

Connect a 100 ohm resistor in series 
with a 1000 mmf. cap. across LI01. 

L101 ( front slug), for maximum. Use 
first peak from tinnerman clip end of 
coil. 

L9 ( brass screw) on the Tuner for maxi-
m urn. 

TO CHECK I. F. ALIGNMENT (with scope) 

Excessive sweep input will overload the circuit and cause distortion in the wave form. Check for possible overload by 
temporarily increasing and decreasing the signal input level and noting any change in the wave form. 
Excessive signal from the marker generator will also distort the wave form. Be sure to keep the marker at the minimum 
usable amplitude. 

Sweep Gen. 
Connected to 

Scope 
Connected to 

Ungrounded 
shield of V2 
and chassis. 

High side of 
contrast con-
trol RI20 and 
chassis. Con-
trast control at 
minimum c o n - 
trast. 

Bias 

Connect 3 volt 
bias battery 
negative lead 
to white lead 
from tuner, 
positive lead to 
chassis. 

Sweep Gen. 
Set to 

Sweep from 20 
to 30 mega-
cycles. 

Remarks 

Provide markers as shown on curve. 

98% 

30% 

22.9 MC. 

26.4 MC 

60% 

25.5 MC. 

25J MC.  2% 

10% L 

NOMINAL OVERALL I- F RESPONSE CURVE 

A slight deviation in response curve is tolerable, but if any great 
deviation is noted, the I. F. stages will have to be realigned. 

R.F. AND MIXER ALIGNMENT 

Step 
No. 

Station 
Selector Oscilloscope Bias 

Signal Generator 
To Adjust 

I. Chan. # 10 High side through a 
10,000 ohm resistor to 
TP1 on Tuner. Ground 
lead to Tuner Case. 

-1.5 volts to 
white lead on 
tuner. 

Signal Generator set to 195.5 MC., 
400 cycle 30% AM modulated. 
Through Dummy Antenna to the 
Antenna lead-in. 

C-3 for maximum 400 cycle re-
sponse on scope. Remove signal 
Generator, 

2. Chan. # 10 High side through a 
10,000 ohm resistor to 
TPI on Tuner. Ground 
lead to Tuner Case. 

-1.5 volts to 
white lead on 
tuner. 

Sweep Generator to Antenna lead- 
in through dummy antenna. Set 
Generator to sweep Channel 10 
freq. Loosely couple Marker Gen-
erator to sweep output cable. Set 
marker to either 21.9 or 26.4 mc. 

Adjust C5 & C9, to produce a 
response curve similar to R.F. and 
Mixer Response Curve. 

6 GENERATOR 
1 
20nCARBON 

26.3.0 21.90C 

DIP SoDuc 0 ROI 
EXCEED 3 se OR 30% .3 1 
0 i DTOTAL NM I 

I  _ 

r 
R.F Et slixER RESPONSE CURVE 

D C e AAIVED DECINAlkiele ri in•or 

OUTPUT TERMNALS 

( 50 onms) 5° e"' REStSTOIS 

150A r OUTPUT _L Ms., 300onens 
= TRAMBAISSICN UNE 

TO ANT 
TERM. 

NOTE - Leon Ienem Unit' be sent lo on obsolete newton, 
by cornectng network arectly to generator Moreno!, 

DUMMY ANTENNA 
Without disturbing the R.F. grid, R.F. plate, and mixer-grid trimmer, check the response on the other VHF TV channels 

by setting the station selector to the desired channel and changing the frequency of the sweep generator to correspond 

to the channel being checked. The response curve should be essentially the same on all channels and the markers should 

fall in similar positions on the response curve. A slight amount of tilt can be tolerated. The amount of tilt indicated by 

the relative amplitudes of the response curves where the picture and sound I.F. Markers rest should not exceed 30% 

of the over-all response curve amplitude. 

VHF OSCILLATOR ALIGNMENT 

FOR RF OSCILLATOR ALIGNMENT, SET VHF TUNER TO HIGHEST VHF OPERATING CHANNEL IN YOUR AREA. SET FINE TUNING 

CONTROL TO CENTER POSITION ( FLAT OF SHAFT FACING UP.) ADJUST C-2I OSCILLATOR TANK TRIMMER FOR BEST PICTURE 

DETAIL ON A TEST PATTERN OF A TV STATION. 

ADJUST INDIVIDUAL CHANNEL SLUGS FOR BEST PICTURE DETAIL ON ALL OPERATING CHANNELS WITH A TEST PATTERN OF 

A TV STATION. NOTE: USE A NON-METALLIC SCREWDRIVER. 

©John F. Rider 
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MODELS 1U-901, -911, -914 -921, -924, -991 

Symbol 
No. Part No. Description 

C3 156906-16 Capacitor, 3-8 mmf., Antenne Trimmer and 
Lead Assembly 

C4 158106-1 Capacitor, 1000 mmf., disc Ceramic 

C5 156906-5 Capacitor, 0.5-3 mmf., Trimmer and 
Lead Assembly 

Co 158106-1 Capacitor, 1000 mmf., Disc Ceramic 

C7 158106-2 Capacitor, 150 mmf., 10% Disc Ceramic 
C8 158106-3 Capacitor, 120 mmf., 10%, N750, 

Disc Ceramic 
C9 156906-5 Capacitor, 0.5-3 mmf., Trimmer and 

Lead Assembly 
CIO 158106-15 Capacitor, 8.2 mmf. 

CI 1 158106-5 Capacitor, 2.2 mmf., r_1-_ .25 mmf., 
N750, Ceramic 

Cl2 158106-6 Capacitor, 10 mmf., 10%, N1400, 
Disc Ceramic 

C 13 Fine Tuning 

CI4 158106-16 Capacitor, 43 mmf. 

CI5 158106-3 Capacitor, 120 mmf., 10%, N750, 
Disc Ceramic 

CI6 158106-8 Capacitor, 1000 mmf., minimum, 
Feed Thru 

CI7 158106-8 Capacitor, 1000 mmf., minimum, 
Feed Thru 

CI8 158106-8 Capacitor, 1000 mmf., minimum, 
Feed Thru 

CI9 158106-8 Capacitor, 1000 mmf., minimum, 
Feed Thru 

C20 158106-8 Capacitor, 1000 mmf., minimum, 
Feed Thru 

C2 I 156906-5 Capacitor, 03-3 mmf., Trimmer 
and Lead Assembly 

R3 158106-9 Resistor, 15,000 ohm, 20%, 1/2 W. 
(IRC Type BTS) 

R4 Resistor, 47,000 ohm, 10%, 1/2  w. 

R5 Resistor, 2200 ohm, 10%. 1/2 W. 

R6 Resistor, 1000 ohm, 10%, 1/2  W. 

R7 Resistor, 4700 ohm, 10%. 'h W. 
(1RC Type BTS) 

R8 Resistor, 220,000 ohm, 10%. 1/2 w. 

Illus. 
No. 

C- I1 
C-2f 

C-3 

C-4 

C-5 

C-6 

C-7 

C-8 

C-9 

C-I0 
C- I 1 

C- I2 

C- I3 

C- I4 

C- IS 

C- I6 

C- 17 

C- I8 

C- I9 

C-20 

C-2I 
C-22 
C-23 
C-24 
C-25 

Part No. 

B158186-1 

13158186-2 

13158186-3 

BI58186-3 

BI58186-4 

BI58186-5 

B158186-6 

8158186-7 

BI58186-7 

13158186-7 

8158186-7 

13158186-8 

B158186-9 

B158186-10 

BI58186-1 I 
13158186-6 

13158186-6 
B158186-7 
B143223-14 

B143223-14 

CAPACITORS 

PARTS LIST 

VHF TUNER 

Part No. 
Symbol 

No. 

R9 
RIO 

R I 1 

LI1 158021-
L2f State Channel 

Number 
Required 

L3 156906-50 

141 158022-
L5 State Channel 
Loi Number 

Required 

17 156906-51 

18 156906-52 

L9 158106-11 

156906-24 

156906-40 

156906-39 

C3, C5, 1 
C9, C21f 

158106-11 

156906-27 

156906-28 

156906-35 

156906-33 

158106-12 

158106-13 

156906-29 

156906-34 

156906-3 I 

158106-14 

156906-44 

156906-26 

156906-25 

156906-41 

157282 

UHF CONVERTER 

Description 

Composite ( Dual Plate) 1.6 MMF 
— .80 MMF  

Fixed Ceramic, .30 MMF ± 10%  

Trimmer, . 5-3 MMF  

Trimmer, .5-3 MMF  

Fixed Ceramic, .82 MMF -+- 10%  

Fixed Ceramic, .20 MMF ± 10%  

Feed Thru, 470 MMF  

Fixed Ceramic, 470 MMF  

Fixed Ceramic, 470 MMF  

Fixed Ceramic, 470 MMF  

Part of T-2, 10 MMF  

Part of T-2, 10 MMF  

Part of T-2, 20 MMF  

Part of T-2, 20 MMF  

Fixed Ceramic, 470 MMF  

Fixed Ceramic, . 1 MMF -1- 10%  

Trimmer, .5-3 MMF  

Tubular, 5 MMF ± 10%  

Disc., 50 MMF ± 10%  
Feed Thru, 470 MMF  
Feed Thru, 470 MMF  

Fixed Ceramic, 470 MMF  
Mica, 470 MMF  

Mica, 470 MMF  

Illus. 
No. 

R- I 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R- I0 

Part No. 

27E680K-1/2 
27E101K-1/2  
27E101K-1/2 
27E392K-1/2 
27E22IK-Ví 
B158186-12 
27E102K-1/2 
27EI23K-1/2 
27E474K-1/2  
27E474K-V 

Description 

Resistor, 10,000 ohm, 10%, 1/2 w. 
Resistor, 15,000 ohm, 10%, 1/2 w. 

Resistor, 15,000 ohm, 10%, 1/2  w. 
Antenna Coil Assembly (VHF channels) 

Choke, RF Filament 

RF and Oscillator Coil Assembly 
(VHF channels) 

Choke, Oscillator Filament 

Choke, Mixer Plate 

I.F. Coil Assembly 

Shield ( VI, V2) 

Screw, Trimmer 

Nut ( Spring), Trimmer 

Capacitor, Ceramic Tube 

I.F. Assembly 

Roller, Dette 

Spring, Detent 

Ceramic Bushing and Lead Assembly 
(Fine Tuning) 

Mounting Strip, Ceramic Bushing 

Plate, Fine Tuning Ground 

Drum and Insulated Shaft Assembly, 
without Coils 

Spring, Shaft Retaining 

Washer, Fiber 

Spring, Fine Tuning 

Fine Tuning Cam 

Spring, Slug Retaining 

Shield ( Bottom Cover) 

Shield ( Side) 

Contact Bracket Assembly 

VHF Tuner Complete 

RESISTORS 

Description 

Carbon, 68 Ohm 1/2  W. =_1-. 10%  
Carbon, 100 Ohm 1/2 W. ± 10%  
Carbon, 100 Ohm 1/2 W. ± 10%  
Carbon, 3900 Ohm 1/2  W. ± 10%  
Carbon, 220 Ohm 1/2 W. tt 10%  
Wirewound, 4000 Ohm 10 W  
Carbon, 1000 Ohm 1/2  W. ± 10%  
Carbon, 12,000 Ohm 1/2  W. ± 10% 
Carbon, 470,000 Ohm 1/2  W. ± 10% 
Carbon, 470,000 Ohm 1/2  W. ± 10% . 

TRANSFORMERS 
T- I B158186-19 Transformer, IF Input  
T-2 13158186-20 Transformer, IF Output  
T-3 C- I57915-1 Transformer, Filament   

CR-1 
SW-I B157867-1-2 Switch, VHF-UHF   

DI57917-1-6 Tuner, UHF   
20E993 UHF Bracket and Drive Assembly, 

Models 921, 924  
20E993-2 UHF Bracket and Drive Assembly, 

Model 991   
30E188 Pulley and Hub Assembly  
A157888-1-1 Shaft, Knob   
A157887-1-2 Pulley, Fine Tuning  
AD132167-144-I Drive Cord Assembly, Models 921, 924 
ADI32167-143-1 Drive Cord Assembly, Model 991  
B- 157783-I-1 Tap Nut, Nylon, UHF Mounting  

MISCELLANEOUS PARTS 
rystal 

thus. 
No. Part No. 

C-I01 8156201-1-1 
C- IO2 BI56201-1-1 
C- I03 23E4004-5 
C- I04 23E4004-5 
C- I05 23E4004-15 

C-106 23E4004-15 
C- I07 CI37499-33 

MAIN CHASSIS 

CAPACITORS 

Description 

Fixed Ceramic, 470 MMF 2000 V. 
Fixed Ceramic, 470 MMF 2000 V. 
Fixed Ceramic, .001 MFD 500 V. 
Fixed Ceramic, .001 MFD 500 V. 
Fixed Ceramic, .005 MFD 500 V. 

Fixed Ceramic, .005 MFD 500 V. . 
Fixed Mica ( Silver), 68 MMFD 500 V. 

(Part of L- I03) 
C- I08 23E4004-15 Fixed Ceramic, .005 MFD 500 V.. 
C- I09 23E4004-15 Fixed Ceramic, .005 MFD 500 V  

C-1 10 23E4004-5 Fixed Ceramic, .001 MFD 500 V. 
C- III A157810-1-1 Tubular, .25 MFD 25 V. 
C- I12 D137727-135-1 Fixed Ceramic, IO MMF 500 V. 
C- I13 A157906- I-1 Tubular, . 1 MFD 150 V. 
C- I14 DI37727-103 Fixed Ceramic, 5 MMF 500 V. 

C- I15 DI37727-126 Fixed Ceramic, 33 MMF 500 V. 
C- I16 DI37727-133 Fixed Ceramic, 68 MMF 500 V. 
C- I17 23E3416 Molded Tubular, . 1 MFD 400 V. 
C- I19 23E3424 Molded Tubular, .01 MFD 400 V. 

10% 

C- I20 23E3410 Molded Tubular, .01 MFD 400 V.   
C- I21 DI37727-126 Fixed Ceramic, 33 MMF 500 V. 
C- I22 23E4004-15 Fixed Ceramic, .005 MFD 500 V. 
C- I23 23E3410 Molded Tubular, .01 MFD 400 V. 
C- I24 23E4004-15 Fixed Ceramic, .005 MFD 500 V.   
C- I25 DI37727-43 Fixed Ceramic, 15 MMF 500 V.   

C- I26 23E4004-5 Fixed Ceramic, .001 MFD 500 V. 
C- I27 23E3412 Molded Tubular, .02 MFD 400 V. 
C- I28 23E3412 Molded Tubular, .02 MFD 400 V  
C- I29 A157813-1-3 Couplet°, Sync. 
C- I30 23E3414 Molded Tubular, .047 MFD 400 V  
C-131 A157812-1-2 Vertical Integrating Unit  
C-132AI B157836- I-3 
C-I32Bf 

C- I33 23E4004-15 Fixed Ceramic, .005 MFD 500 V  
C- I34 23E3414 Molded Tubular, .047 MFD 400 V.   
C- I36 23E4004-15 Fixed Ceramic, .005 MFD 500 V  
C-137 23E4004-15 Fixed Ceramic, .005 MFD 500 V.   
C- I38 BI57903-1-2 Dry Electrolytic, 20 MFD 450 V.   
C- I39 B158557-1-1 Dry Electrolytic, 200 MFD 300 V  
C-I40A1 
C- I4081 B1578 1 Dry Electrolytic, 140-5 MFD 300 V., 

38-3- 
C-I40Cf 200-30 MFD 150 V. 
C-140DJ 

C- I41 BI37727-61 
C- I42 A157870-1-1 
C- I43 23E3414 
C- I44 A157810-1-1 
C- I45 23E3412 
C- I46 DI37727-126 

C- I47 CI37498-22-1 Fixed Mica, 220 MMF 500 V.   
C- I48 23E3424 Molded Tubular, .01 MFD 400 V. 

10% 
C- I49 CI44675-33-1 Fixed Ceramic, 1300 MMF 500 V  
C- I50 C144675-32-1 Fixed Ceramic, 560 MMF 500 V.  

C- I51 23E3414 Molded Tubular, .047 MFD 400 V 
C- I52 CI58215-32-1 Fixed Ceramic, 82 MMF 3000 V. 
C- I53 23E3415 Molded Tubular, .068 MFD 400 V  
C- I54 CI58215-3 Fixed Ceramic, 68 MMF 3000 V  
C- I55 23E4004-5 Fixed Ceramic, .001 MFD 500 V  
C- I56 23E4004-5 Fixed Ceramic, .001 MFD 500 V  

Dry Electrolytic, 200-5 MFD 150 V  

Fixed Ceramic, 20 MMF 500 V.   
Trimmer Horizontal Lock, 10-160 MMF 
Molded Tubular, .047 MFD 400 V. 
Tubular, .25 MFD 25 V  
Molded Tubular, .02 MFD 400 V  
Fixed Ceramic, 33 MMF 500 V  

R- I01 
R- IO2 
R- I03 
R-104 
R-105 
R- I06 
R- I07 
R- I08 
R- I09 
R- I 10 
R-111 
R- I12 
R- I13 
R- I14 
R- I15 

27E474M-1/2  
27E474M-1/2  
27E22IK-1/2 
27E102K-1/2 
27E272K-V2 
27E470K-1/2 
27E103K-1/2  
27E472K-1/2 
27E102K-1/2 
27E102K-Ví 
27E680K-Ví 
27E102K-1/2 
27EI23K-1/2  
27E101K-1/2 
27E102K-1/2 

RESISTORS 

Carbon, 470,000 Ohm 1/2 W. ± 20% 
Carbon, 470,000 Ohm 1/2 W. ± 20%   
Carbon, 220 Ohm 1/2  W 10%  
Carbon, 1000 Ohm 1/2 W. -±- 10%  
Carbon, 2700 Ohm 1/2  W. -± 10%  
Carbon, 47 Ohm 1/2 W. ± 10%   
Carbon, 10,000 Ohm 1/2  W. ± 10%.. 
Carbon, 4700 Ohm 1/2  W. -1- 10%  
Carbon, 1000 Ohm 1/2  W. -A-- 10% 
Carbon, 1000 Ohm 1/2  W. ± 10%  
Carbon, 68 Ohm 1/2  W. ± 10%  
Carbon, 1000 Ohm 1/2  W. -1-- 10%  
Carbon, 12,000 Ohm 1/2  W. ± 10% . 
Carbon, 100 Ohm 1/2 W. -1- 10%  
Carbon, 1000 Ohm 1/2  W. ± 10%  

Illus. 
No. 

R- I16 
R- I17 
R- I18 
R- I19 
R- I20 
R- I21 
R- I22 
R- I23 
R- I24 
R- I25 
R- I26 
R- I27 
R- I30 
R- I31 
R- I32 
R- I33 
R- I34 
R- I35 

Part No. 

27E102K-1/2  
27E105M-1/2  
27E562 K-1/2  
27E105K-1/2  

B157804-1-2 
27E470K-1/2  
27E333K-I 

A156911-2-2 
27E822K-1/2 
B157801-1-3 

27E104K-'/2 
27EI51K-1/2  
27EI83K-1/2  
A157955-2-1 
27E562K-I 
27E471 K-'/2 
B157803-1-2 

R- I36 27E474K-1/2  
R- I37 27E564K-1/2 
R- I38 27E105K-1/2 
R- I39 27E473K-1/2 
R- I40 27E682K-1/2  
R- I41 27E472K-1/2 
R- I42 27E102K-1/2 

R- I43 B157805-1-3 

R- I46 BI57806-1-1 

R- I47 

R- I48 

R- I50 
R- I51 
R-152 
R- I53 
R- I54 
R- I56 
R- I57 
R- I59 
R- I60 
R-161 
R- I62 
R- I63 

R- I64 

B157800-1-1 
A15691 1-4-I 

27E394K-1/2  
27E824K-I/2 
BI 54089-1-6 
A157949-1-1 
A158230-2-1 
27E681 K-'/2 
27E681K-1/2 
27E564K-V2 
27E154K-1/2  
27E154K-1/2  
27E1 04 K-1/2  
27E822K-1/2  

BI57802-1-3 

R- I65 27E273K-V 
R- I66 27E104K- 1/2  
R- I67 27EI54K-1/2 
R- I68 27E275K-1/2 
R- I69 27EI83K-1/2 
R- 170 27E474K-1/2 
R- 171 A156911-5-1 
R- 172 

R-173 27E101K-1/2 
R- 174 A158230-1-1 
R- 175 27E472K-1/2 

COILS AND TRANSFORMERS 
L-101 AAI57787-1-5 Coil, IF Input 
L- IO2 20E994 Coil, Interstage IF 
L- I03 B158224- I-3 Coil, 2nd IF 
L- I04 B158352-1-1 Choke, Diode   
L- I05 13158222-1-1 Peaking   
L-106 13158351-1-2 Quadrature Grid 
L-107 ADI58426-1-2 Yoke, Deflection   
L- I08 B155529-1-1 Choke, Filter 
L- I09 BI58353-1-2 Coil, Sound Take-off   
L- I10 AB155256-1-1 Choke, Filament   
L- I II B158354-1-2 Coil, Sound Coupling  
L- I12 B158223-1-1 Coil, Video Peaking 
T-101 8158355-1-4 Coil, IF Output . 

T-105 B157919-1-1 Transformer, Audio Output   
T- I06 8155255-3-1 Transformer, Vertical Blocking Oscillator 
T- I07 22E97 Transformer, Vertical Output  
T-108 CI58225-1-2 Transformer, Horizontal Blocking 
T- I09 20E995 Transformer, Horizontal Output 

SR- 101 CI555575-2-1 Selenium Rectifier   

SR- IO2 CI555575-2-1 Selenium Rectifier   

ADI58327-1-1 Speaker, 4" PM, Models 901, 991, 
911, 921   

1E34-3 Speaker, 8" PM, Models 914, 924  

Description 

Carbon, 1000 Ohm 1/2  W. -± 10% 
Carbon, 1 Megohm 1/2  W. ±: 20% 
Carbon, 5600 Ohm 1/2  W. ± 10% 
Carbon, 1 Megohm 1/2 W. ± 10% 

Control Contrast, 1500 Ohm   
Carbon, 47 Ohm 1/2  W. ± 10% 
Carbon, 33,000 Ohm 1 W. Lt 10% 

Part of 
Carbon, 
Carbon, 
Control 
Carbon, 
Carbon, 
Carbon, 
Control 
Carbon, 
Carbon, 
Control 

L- I05 
5600 Ohm 2 W. -±- 10% 
8200 Ohm 1/2  W. ± 10%, 
Brightness, 5 Megohm 
100,000 Ohm 1/2 W. ±- 10% 
150 Ohm 1/2 W. ±- 10%   
18,000 Ohm 1/2  W. -±- 10% 
Buzz, 500 Ohm 
5600 Ohm 1 W. tt.- 10% 
470 Ohm 1/2  W. ± I0%.. 
Volume, 330,000 Ohm, With 

S.P.S.T. Switch 
Carbon, 470,000 Ohm 1/2  W. 7_1_- 10% 
Carbon, 560,000 Ohm 1/2  W. -21. 10% 
Carbon, 1 Megohm 1/2  W. ± 10% 
Carbon, 47,000 Ohm 1/2  W. ± 0% 
Carbon, 6800 Ohm 1/2  W. t 10% 
Carbon, 4700 Ohm 1/2  W. ± 10% 
Carbon, 1000 Ohm 1/2  W. -± 10% 

Control Vertical Hold, 1 Megohm, 
Stop at 350,000 Ohm 

Control Vertical Size, 5 Megohm, 
Stop at 1 Megohm 

Control Vertical Linearity, 750 Ohm 

Carbon, 7500 Ohm 2 W. -L- 10% 

Carbon, 390,000 Ohm 1/2  W. -± 10% 
Carbon, 820,000 Ohm 1/2  W. ± 10% 
Fusible, 7.5 Ohm 5 W. 
Globar, 43 Ohm Hot, 125 Ohm Cold 
Wirewound, 43 Ohm 5 W. ±- 10% 
Carbon, 680 Ohm 1/2  W. ± 10% 
Carbon, 680 Ohm 1/2 W. ± 10%   
Carbon, 560,000 Ohm 1/2  W. ± 10% 
Carbon, 150,000 Ohm 1/2 W. ± 10% 
Carbon, 150,000 Ohm 1/2 W. -± 10% 
Carbon, 100,000 Ohm 1/2 W. ± 10% 
Cerbon, 8200 Ohm 1/2  W. =-1-- 10% 
Control Horizontal Hold, 145,000 Ohm, 

Stop at 70,000 Ohm 
Carbon, 27,000 Ohm 1/2  W. -± 10% 
Carbon, 100,000 Ohm 1/2  W. ± 0% 
Carbon, 150,000 Ohm 1/2  W. ± 10% 
Carbon, 2.7.Megohm 1/2  W. -± 10% 
Carbon, 18,000 Ohm 1/2  W. -± 10% 
Carbon, 470,000 Ohm 1/2 W. LI- 10% 
Carbon, 12,000 Ohm 2 W. ± 10%;, 
Part of L- I12 

Carbon, 100 Ohm 1/2 W. ± 0% 
Wirewound, 126 Ohm 10 W. ± 0% 
Carbon, 4700 Ohm 1/2  W. ± 10% 

@John F. Rider 
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SPECIFICATIONS 

CABINET 

• Finest Dark Mahogany veneers and Blonde Oak cabinets 
in all models. 
• Filter-Ray tinted glass is removable from front by remov-
ing screws and moulding under "Top-Tuning" Panel. 
• Access to chassis is accomplished by removing 2 screws 
under front of hinged lid of cabinet. 
• Luma-Dials provide soft indirect lighting of channel se-
lector and radio dial. 
• Picture tube guaranteed for one full year. 

Model 551-21' Console TV. 
Model 552-21' Console TV with super-powered 3 gang AM 

radio. 
Model 553-21' Console TV with super-powered 3 gang AM 

radio and slide out phono compartment (for VM 3-speed 
Record Changer with Hi-Fi Tone Arm and 45 RPM 
spindle) . 

DIMENSIONS: 21' MODELS 2494' wide, 221/2 ' deep, 3534" 
high. 

SHIPPING WEIGHT 140 lbs. 

Model 5501-27' Console TV. 
Model 5502-27' Console TV with super powered 3 gang 
AM radio. 

Model 5503-27' Console TV with super powered 3 gang 
AM radio and slide out phone compartment (for VM 
3-speed Record Changer with Hi-Fi Tone Arm and 45 
RPM spindle) . 

DIMENSIONS: 27' MODELS 291,d wide, 221/2 ' deep, 41" 
high. 

SHIPPING WEIGHT 167 lbs. 

Model VM 950-271 Record Changer: 91/2 lbs. (packed sep-
arately) . 

Models 553 and 5503 are equiped with "slide out" 
compartments to accommodate an automatic 3-
speed VM Record Changer with a High Fidelity 
tone arm that opens a new world of listening pleas-
ure when records are played through SETCHELL 
CARLSON'S HI-F1 sound system. 

CHASSIS 

• Chassis has ample power to produce a brilliant picture on tube 
sizes ranging from 17' to 27'. Ideal for use in custom installations. 

• Improved Automatic Self-Focusing ALUMINIZED Picture Tube 
for finest picture detail. 
• Cascode tuner with dial controlled vernier. 
• VHF and UHF pre-tuned strips assure instant accurate "snap-in" 
channel selection. 
e Lifetime aluminum chassis—excellent conductor—rust-proof— 
lighter—durable. 
e 4 double tuned stages of IF and crystal video detector. 
• 44.25 M.C. Sound, 48.75 M.C. Pix, I.F. Pass Band. 
• Horizontal output tube protected by automatic bias. 
• Simplified picture centering.• Simple, efficient width control sleeve. 
• Shielded horizontal deflection and hi-voltage supply. 
• Push-pull audio for high level wide range sound output 30 CPS 
to 20,000 CPS. 
e Individual bass and treble tone controls permit full adjustment of 
audio range. 
• Improved keyed A. G. C. circuit minimizes interference and in-
creases locking stability. 
• Fused power input circuit 105 to 125 volts AC — 220 watts. 
e 25 tubes plus 2 crystals and 2 rectifier tubes and picture tube (with 

radio) . 
• Filaments of TV tubes turn off when radio or phonograph is in use. 
• High gain, selective superheterodyne (535-1700 KC) AM radio 
with tuned RF Stage, 3 gang condenser. 
• New coupling utilizes T.V. antenna for radio reception. 
• All models with radio include phono jack and AC phono outlet. 
• Shipping weight—approximately 40 lbs. 

INSTRUCTIONS AND INFORMATION  

The Model K-56 black and white Television Monitor is a high quality 
low priced instrument for television broadcasting stations and other 
places where it is important to know the quality of picture,informa-
tion which is being transmitted. Special care has been taken to in-
sure a brilliant image acceptable for studio use, and a wide band 
video amplifier suitable for control room use. The " unitized" con-
struction offers simplicity and speed of maintenance. It can be sup-
plied to include audio amplifier and twin 6" speakers. 

The video amplifier has internal-external sync provisions where com-
posite and non-composite video signals may be encountered, and, rear 
chassis plug for wiring to permit remote switching. Local sync input 
is negative from .5 to 4 volts peak to peak. 

The 17" kinescope is of the self or electrostatic focus type. This 
type of tube was chosen to insure finest full face focus regardless 
of line voltage changes and/or high voltage variation. The type 
17KP4 as made by Dumont will be used as standard equipment unless 
otherwise specified. For replacement purposes any spherical face 17" 
tube can be used, such as the 17HP4 made by RCA, Sylvania and other 
tube manufacturers. The type 17KP4, however, as made by Dumont pro-
duces a very small spot size which is fer superior to older type self-
focus tubes. 

Care should be taken to adjust the ion trap for best brilliance and 
focus after the centering magnets have been positioned. 

Secondary controls are located in the front panel and are clearly 
identified. Instructions as to the adjustment of the yoke, center-
ing and ion trap are located inside of the back cover. 

The main power transformer is located on the chassis proper and all 
other units are removable. It was desirable to place the power trans-
former as far from the neck of the tube as possible to prevent sweep 
distortion. 

The " E" unit, which is plug-in and removable, incorporated the verti-
cal oscillator and output tube and is available with or without audio. 
All main chassis are wired to use either unit--with or without audio. 
The audio power output is 1.7 watts at 400 cps. at less than 10% 
distortion. 

The "D" unit, which is plug-in and removable, incorporates two stages 
of video amplification, DC restorer, wync separator, sync amplifier, 
AFC detector and internal-external sync control amplifier. 

The "F" unit, which is plug-in and removable, incorporates the hori-
zontal oscillator, horizontal output, damper, high voltage rectifier, 
flyback transformer, etc. 
Type designations of the units are as follows: 

Itplt 

0E0 

11E0 

FM 

Unit - 

Unit - 

Unit - 

Unit - 

Series M2S - 

Series 112 

Series M2S 

Series 112 - 

Video Amplifier with internal-external 
sync. 
Vertical Deflection. ( Without audio 
amplifier.) 
Vertical Deflection, ( With audio am-
plifier.) 
H. V. and Horizontal Deflection. 
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MODELS K-56, 5, 551, 553, 5501, 5503 

Speakers - 6" round, 312 ohm V. C. 
Ion Trap - 55 gausses. 
Kinescope - l7KP4 (preferred). 

It is advantageous to have an extra unit or part as listed above to 
facilitate immediate service or repair of monitor, thus avoiding " time 
out." 

The Model K-56 Monitor is covered by the standard RTMA warranty, which 
includes one year guarantee on the kinescope. 

SERVICE HINTS 

It is recommended that a chassis having all units in good working order be used for 
checking units that are doubtful or after repair has been made. The resistance values 
as shown on the schematic were an taken with units removed from main chassis, 
therefore, an "ohm meter" is all that is necessary for locating 90% of unit trouble. 

1. If television reveiver is completely dead, no picture tube illumination and no  
sound, check the power fuse located at the rear of the chassis. If all tubes (except 
picture tube) light up, check the B voltage as supplied by the G Unit. Check the focus 
coil continuity. Check voltages to each unit as shown on schematic to locate open or 

short circuit. 
2. If picture tube face illuminates but no picture or sound, check first video amplifier 
6AU6 tube in D Unit. Check all tubes of the A and B Units. Check A, B and C Units. 
Check 2 K ohm 10 watt resistor supplying B voltage to terminal D-11 of the D Unit. 
3. If there is picture information and no sound, check the tubes in the C Unit. Check 
the C Unit. Check the speaker voice coil. Check 2 K ohm 10 watt resistor connected 

to terminal C-10. 
4. If there is sound but not picture information, and picture tube face is illuminated,  
check the 3 ohm filament resistor on the 6AU6 tube (V-15) of the D Unit. Check all of 
the tubes of the D Unit. Check the D Unit. Check the 1N60 germanium crystal con-
nected to terminal B-12 of the B Unit. Check the picture tube socket connections. 
Check the contrast control. 
5. If there is sound and picture tube face does not illuminate, check the ion trap on 
the neck of the picture tube. Check the brightness control. Check all of the tubes in 
the F Unit. Check the F Unit. Check for continuity the horizontal coils of the yoke. 
Check the cathode voltage of the picture tube as shown on schematic pin #11. Check 
the picture tube. 

6. Excessive interference or sync buzz  in the sound. This is usually remedied by 
adjusting the top slug of the ratio detector coil B13M19257, or replacing 6AL5 (V-9) 
tube in the C Unit. 

Be careful when adjusting C-4501, which is the sound take-off coil located in the C Unit. 
This should be adjusted to exactly 4.5 mc. and not necessarily maximum sound. Ad-
justment of this coil may be made on station by noting the removal of 4.5 mc. sound 
frequencies from appearing on the picture tube. Correct adjustment of this coil will 
eliminate the jagged vertical lines between the horizontal trace lines. The adjustment 
of this coil is critical as it not only is a sound frequency take-off coil, but is a 4.5 mc. 
trap to reduce or eliminate unwanted frequencies from appearing on picture tube. 

7. Poor vertical linearity can usually be traced to the 6V6GT tube or the output trans-
former of the vertical or E Unit. 
8. Insufficient contrast may be caused by a weak 6AU6 first video amplifier (V-16) 
or 6K6 (V-14) second video amplifier. Too much contrast causing picture bending 
and/or pulling may also be traced to the first video amplifier 6AU6 tube located in 
the D Unit. 

9. If poor picture information, check the D-2000 coils in the D Unit. Check the 1N60 
germanium crystal in the B Unit. Check all resistors and condensers associated with 
V-14 and V-16 tubes located in the D Unit. Check the alignment of the I.F. coils. 
Check the picture tube. 

10. For poor vertical locking, check the resistors and condensers on terminals E-1, 
E-2, E-3 and E-4 of the E Unit. Check the resistor connected to terminal D-3 of the 
D Unit. Check the 12BH7 tube of the D Unit. Check the 6AU6 tube (V-15) of the D Unit 
and its 3 ohm filament resistor. Check the E Unit. Check the D Unit. 

11. For poor horizontal locking, check the 12BH7 tube (V-19) in the F Unit. Try more 
than one tube before determining that it is not tube trouble. Check the 3.9 K resistor 
which connects the plate of the 12BH7 tube to the horizontal frequency coil. Check the 
1500 ohm cathode resistor on the 12BH7 tube. Check the two 270 mmfd. silver mica 
condensers--use only 5% 500 Volt DC silver mica condensers for replacement. Check 
the 6AL5 (V-12) and the 12BH7 (V-13) of the D Unit. Check the F Unit. Check the 
D Unit. 
12. Insufficient width--check the 5U4 tube (V- 23) in the G Unit. Check the 6BQ6 tube 
(V-20) in the F Unit. Check the 6W4 tube (V-22) in the F Unit. Check the horizontal 
drive condenser. Check the position of the yoke on the neck of the tube as it must be 
as far forward as possible. Check the F Unit. Check the G Unit. It is satisfactory to 
use a 24 ohm resistor in series with the selenium rectifier, however, the D-2002 choke 
provides for higher second anode voltage. The use of a 24 ohm resistor in place of 
this choke provides for additional sweep with about 1000 volts decrease in second anode 
voltage. 

13. Blooming or loss of picture when attempting to increase brightness is usually caused 
by a poor 1X2A high voltage rectifier tube located in the F Unit. It is possible, however, 
for a poor 6BQ6 or 6W4 tube to be responsible for such trouble. 
14. To eliminate high voltage arcing around the #2 anode terminal of the picture tube, it 
is recommended that at least a 6" area around the terminal be cleaned periodically with 
carbon tetrachloride. 
15. High frequency " sing" or noise coming from the F Unit is usually traced to the 6W4 
tube (V-22) or bracket of flyback transformer. 

16. All units should be secured fairly tight to the main chassis by their mounting bolts 
for good grounding reasons. 

17. On TV # 151 series, the yoke and focus coil housing should be grounded to the top of 
the F Unit by means of a metal strap at least 1/2" wide and no longer than necessary. 
This eliminates or reduces barkhausen. 

18. Excessive vertical lines or shading on the left side of the picture tube can usually 
be traced to the yoke coil itself or the flyback transformer. The horizontal drive con-
denser, note 3 on schematic, should be properly adjusted before looking for this 
trouble elsewhere. 

19. Parts that have given some trouble in the field are as follows: 

(a) The 3 ohm filament resistor on 6AU6 tube (V-15) of the D Unit. Do not eliminate 
but replace with new resistor. 

(b) The 270 mmfd. 5% silver mica condenser located in the F Unit may test okay, 
but may cause an unstable horizontal oscillator condition. 
The 25 ma. selenium rectifier in the F Unit should be replaced with a 65 ma. 
selenium rectifier as the actual running load is 20 to 25 ma. 

(d) The . 00047-20 KV condenser located in the F Unit has in some cases developed a 
partial short, thereby, causing arcing under 1X2A tube socket or loss .of high 
voltage. 

(e) The .25 mfd. 400 volt coupling condenser connected to the grid of the 6V6 tube 
(V-18) of the E Unit, in some cases has developed a leakage, thereby, causing 
poor vertical linearity. 

The 120 mmfd. condenser connected from terminal #5 of the coil strip to ground 
of the A Unit has shorted out occasionally, which in turn burns out the 1 K ohm 
resistor. This refers to the pentode unit as well as the cascode unit. 

The 2000 ohm 4 watt focus control can be damaged if the set is turned on with 
the focus coil and yoke assembly plug disconnected. 
The use of the 3.9 K ohm resistor connecting the plate of the 12BH7 tube (V- 1Q) 
to the horizontal frequency coil located in the F Unit provides a less critical 
circuit for 12BH7 tubes. 
12AU7 tubes may be used as substitutes for 12BH7 tubes in the F and D Units. 

(c) 

(f) 

(g) 

(h) 

(i) 

©John Y. Rider 
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VERT. HOLD BRIGHTNESS VERT. HGT. OFF - ON a VERT. L IN. CONTRAST HORZ . HOLD 
AUDIO VOLUME 

NOTE: 
MODEL K56S INCLUDES AUDIO AMP. 
(E UNIT- SERIES M2S) AND SPEAKERS. 
MODEL K56 IS LESS AUDIO AMP. 
AND USES EUNIT-SERIES M2 - 
MAIN CHASSIS IS WIRED FOR 
EITHER E UNIT- M2S OR M2, 

SPKR. 
V.C. 

10K- 112W. 

NO.M780 

POWER 
TRANSFORMER 

FUSE 
2 AMP 

117 V 60 ,-u 
165 WATT 

AUDIO INPUT 
HIGH IMP 

TOP AND BOTTOM VIEWS 

©John F. Rider 

VERT. 
41.5 MH. 

HORIZ, 
10.3 M.H. 

D-UNIT(P) 
SERIES 
M2 

6AL5 
HORIZ 

PHASE DEI 

0 I2AU7 
SYNC.SEP. 

&PRASE INV. 

I 2AU7 
SYNC A 

SYNC 
SELECTOR 

6B6 
1ST VIDEO 
AMP 

TOP VIEW  

F- UNIT 
SERIES 
M2 

DAMPER 

I2AU7 
HORIZ. 

7 OUT PUT 

HORZ. HOLD 
100 K 

CONTRAST 
500 

VERT.L IN 
4,0 00-^-

OFF- ON & VERT. HOT. 
AU DIO VOLUME 2 MEG. 

5 00K-Ét 

22K-1/2 WATT 4.7K-2 WATT 

BRIGHTNESS VERT HOLD 
5 0,000-e,- 2 MEG 

1 
EXT.SYNC. SYNC. AUDIO INPUT 
INPUT SELECTOR HIGH IMP. 

BOTTOM VIEW  

NO.M 780 
POWER 

TRANSFORME 

FUSE 
2 AMP. 

II 7V. 60 
165 WATT 
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MODELS K-56, S, 551,553,5501,5503 

HORIZ 
10.3 M.H 

VERT. 
41.5 N.H. 

500mi.tf 20KV 
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UNIT "A" 

Unit 
Part No. Description Series 

TA- 101 Coil strip, oscillator ( Channel 2 - 13) specify channel and series  1-2-3 
TA- 102 Coil strip, antenna (Channel 2 - 13) specify channel and series 1-2-3 
TA-103 Fine tuning shaft and blade, # 31A-066-2.  1-2-3 
TA- 104 Drum and shaft-less coil strips, # 31B-203-57 1-2-3 
TA- 105 Contact bracket assembly, 11 contact # 31B-278 1-2-3 
TA- 106 Coil, I.F. 20-25 MC #31A-078 1-2-3 
TA- 107 Coil, choke (+ B to I.F coil) # 31B-638 3   
TA- 108 Condenser-Feed thru. 800 UUF # 130-153 1-2-3 
TA- 109 Roller, detent # 31B-016 1-2-3 
TS - 111 Socket strip, 5-contact TV1-13 1-2-3 
TS-115 Socket, pilot light # 420-90 3   
TZ - 103 Hold-down bolt 8-32 x 3" 1-2-3 
TZ - 104 Hold-down bar-front .  1-2-3 
TZ - 105 Hold-down bar-rear.. ..   1-2-3 

UNIT "B" 

$2.00 
2.00 

• .75 
• 3.50 
3.50 
.90 
.40 
.40 
.25 
.35 

  .35 
.08 
.20 
.20 

TC-101 Coil, IF., 20-25 MC slug tuned B-72A83-3  1     $ .90 
TC-201 Condenser, 01 uf - 500 V ceramic disc  1   .25 
TC-215 Condenser, .5 uf - 200 V paper tubular molded I     .55 
TC-301 Crystal, germanium diode # 1N60  1   1.50 
TE-101 Resistor - 270 ohm 1 watt, tolerance 10%  1 .15 

Resistors - 1/4  watt, 10% tol, any value used  1 .10 
TS - 101 Socket, 7-contact min. with center pin 1" M.0  1   .20 
TS-112 Socket, strip, 12-contact # TV1-1I  1   . .75 
TZ-106 Hold-down bolt 8-32x1 3/4 "  1   .05 

UNIT "C" 

TC-102 Coil, IF., 4.5 MC. Sound input trap # C-4501 2   $1.70 
TC-103 Coil, IF., 4.5 MC. Sound interstage # C-4502 2   1.70 
TC-104 Coil, ratio detector, 4.5 MC. # B13M19643 1-2   3.00 
TC-112 Coil, IF., 4.5 MC. Sound input trap # C-45 1   .80 
TC-201 Condenser, .01 uf - 500 V ceramic disc 1-2   .25 
TC-202 Condenser, 20 uuf - 500 V reg. mica, tol. 10% 1   .25 
TC-203 Condenser, .0027 uf - 400 V paper tubular molded   1-2 .. .. .25 
TC-204 Condenser, .0047 uf - 400 V paper tubular molded 1-2 .25 
TC-205 Condenser, 4 uf - 50 WVDC elect. tubular 1-2   1.00 
TC-206 Condenser, 10 slit - 450 WVDC elect. tubular 1-2   1.30 
TC-302 Control, pot., tone, .5 meg. # TX- 15-1 2  . 1.00 
TE-102 Resistor, 470 ohm 1 watt, tal. 10% 1-2   .15 

Resistors-1/2  watt, tal. 10%, any value used 1-2   .10 
TS-101 Socket, 7-contact, min. with center pin 1" MC 1-2   :20 
TS- 102 Socket, 7-contact, min. no center pin 1" MC 1-2   .20 
TS-105 Socket, 8-contact, octal, molded # 9905 1-2   .25 
TS-112 Socket strip, 12-contact, # TV1-11 1-2   .75 
TT-101 Transformer, audio output, # M-681 1-2   2.00 
TZ-106 Hold-down bolt 8-32x1 3/4" 1-2   .05 

Part No. Description 

UNIT "D" 

Unit List 
Series Price 

TC-105 Coil, video peaking #D-2000 ._ 1-2-3-4  s .30 
TC-106 Coil, video peaking dual winding, output # TV121-3 1-2-3-4   .70 
TC-107 Coil, video peaking dual winding, interstage 1   .70 
TC-202 Condenser, 20 uuf - 500 V reg. mica, toi. 10% 4   .25 
TC-203 Condenser, .0027 uf - 400 V paper tubular molded 2-3-4   .25 
TC-204 Condenser, .0047 uf - 400 V paper tubular molded 1-2-3-4   .25 
TC-206 Condenser, 10 uf - 450 WVDC elect. tubular 1-2-3-4   1.30 
TC-207 Condenser, 270 uuf - 500 V reg. mica tol. 10% 2-3-4   .35 
TC-208 Condenser, 910 uuf - 500 V reg. mica toi. 10% 1-2-3-4   .50 
TC-209 Condenser, .01 uf - 400 V paper tubular molded 1-2-3-4   .25 
TC-210 Condenser, .047 uf - 400 V paper tubular molded  1-2-3-4   .30 
TC-211 Condenser, . 1 uf - 600 V paper tubular molded  1   .45 
TR-103 Resistor, 3300 ohm 1 watt toi. 10% 1-2-3-4   .15 

Resistors - 1/2 watt, 10% tol., any value used  1-2-3-4   .10 
TS- 102 Socket, 7-contact, min. no center pin 1" MC  1-2-3-4   .20 
TS- 103 Socket, 9-contact, min. no center pin PA" MC 1-2-3-4   .25 
TS- 105 Socket, 8-contact, octal, molded # 9905 1-2-3-4 .25 
TS- 112 Socket strip, 12-contact TV1-11 1-2-3-4   .75 
TT-231 Terminal strip, 1 lug 3  _  .10 
TT-202 Terminal strip, 2 lug 4   .12 
TZ-106 Hold-down bolt 8-32x1 3/4" 1-2-3-4   .05 

UNIT "E" 

TC-203 Condenser, .0027 uf - 400 V paper tubular molded  1-2-3-4   .25 
TC-204 Condenser, .0047 uf - 400 V paper tubular molded   1-2-3-4   .25 
TC-206 Condenser, 10 uf - 450 WVDC elect. tubular 1-2-3-4   1.30 
TC-209 Condenser, .01 uf - 400 V paper tubular molded .....   4   .25 

TC-210 Condenser, .047 uf - 400 V paper tubular molded 1-2-3-4   .30 
TC-211 Condenser, .1 uf - 600 V paper tub. molded 1-2-3   .45 

List TC-212 Condenser, .22 uf - 400 V paper tubular molded 4   .40 
Price TC-213 Condenser, 100 uf - 50 WVDC elect. tubular 1-2-3-4   1.40 

Resistor - 1/2 watt, 10% toi., any valué used 1-2-3-4   .10 
TS- 102 Socket, 7-contact, min. no center pin 1" MC 1-2-3-4   .20 
TS- 105 Socket, 8-contact, octal, molded # 9905 ........................... ______-_-__.- 1-2-3-4   .25 
TS- 112 Socket strip, 12-contact #TV1-11  .1-2-3-4   .75 
TT- 102 Transformer, vertical bsc # M-682    2.00 
TT- 103 Transformer, vertical output # M-685 ............... - .......... -_-______ ---------- 12-3-4   4.00 
TT-201 Terminal strip, 1 lug 1-2-3-4   .10 
TZ-106 Hold-down bolt 8-32x1 3/4 "  1-2-3-4 _____ ............. .05 

UNIT 

TC-113 Coil, for flyback transformer # 52-B- 14A 5-6  $4.00 
TC-202 Condenser, 20 uuf - 500 V reg. mica, tol. 10% 2-3-4   .25 
TC-203 Condenser, .0027 uf - 400 V paper tubular molded 6   .25 
TC-207 Condenser, 270 uuf - 500 V reg. mica, tal. 10% 4-5-6   .30 
TC-210 Condenser, .047 uf - 400 V paper tubular molded 1-2-3-4-5-6   .30 
TC-211 Condenser, . 1 uf - 600 V paper tubular molded 2-3-4-5 6   .45 
TC:212 Condenser, .22 uf - 400 V paper tubular molded 1-2-3-4-5-6   .40 
TC-214 Condenser, 40 uf - 450 WVDC elect. tubular 1--3-4-5-6   1.80 
TC-216 Condenser, 270 uuf - 500 V silver mica, tol. 5% 1-2-3-4-5-6   .50 
TC-217 Condenser, 680 uuf - 500 V silver mica, tol. 5% 5-6   .70 
TC-218 Condenser, 50 uuf - 500 V reg. mica, tol. 10% 2-3-4   .25 
TC-219 Condenser, 470 uuf - 500 V ceramic disc 6   .25 
TC-220 Condenser, 500 uuf - 20 KV ceramic molded 4-5-6   1.85 
TC-221 Condenser, 470 uuf - 10 KV tubular molded 1-2-3   1.30 
TC-222 Condenser, trimmer, drive control, 100 to 580 uuf 1-2-3-4-5   .75 
TC-401 Core, for flyback transformer (1/2 only) 5-6   .90 
TG- 101 Gel. silica, 10-unit replacement bottle 5-6   2.25 
TH-101 HermAdome, base, with 'terminals # 521311C 5-6   2.50 
TH-102 HermAdome, cover„ less silica-gel # 52B12D 5-6   2.00 
TE-104 Resistor, 68 ohm 1 watt, tol. 10% 6   .15 
TE-105 Resistor, 10,000 ohm 1 watt, tol. 10% 2-3-4   .15 
TE-106 Resistor, 27,000 ohm 2 watt, tol. 10% 5-6   
TE-107 Resistor, 100 ohm 5 watt, wire wound 1-2-3-4 
TE-108 Resistor wire, 1.2 ohm with insulation 6" 5-6  $ .25 
TE-109 Resistor wire, 5 ohm with insulation 8" 2-3-4     .25 

Resistors, 1/2 watt, 10% tol., any value used 1-2-3-4-5-6   .10 
TE-201 Rectifier, selenium, 65 MA. 150 V # 811 1-2-3-4-5-6   1.35 
TS- 103 Socket, 9-contact min. 11/4 " MC 1-2-3-4-5-6   .25 
TS-104 Socket, 6-contact min. molded for glAX2 tube 5-6   .35 
TS- 105 Socket, 8-contact octal molded # 905„ 1-2-3-4-5-6   .25 
TS-112 Socket strip, 12-contact # TV1-11 1-2-3-4-5-6   .75 
TS- 113 Socket, 4-contact min. wafer 1" MC. for lx2A tube 1-2-3-4   .20 
TT- 105 Transformer, flyback, for 121/," CRT # X100 1   7.50 
TT-106 Transformer, flyback, for 17" & 20" CRT # 30-6145 2-3-4  10.00 

See coil and core forF-5 and F-6 transformer. 
TW-101 Wire, high voltage lead with button 16" long  
TVV-102 Wire, # 6BQ6 plate lead with connector 51/2 " long  
TZ-106 Hold-down bolt 8-32x1 3/4 " 
TZ-107 Core clamp for flyback transformer top  
TZ-108 Core clamp for flyback transformer bottom  
TZ-109 Shoulder stud for core clamps  
TZ-110 Screw, polystyrene for # 1AX2 socket mtg  
TZ-111 Gasket for HermAdome sealing  

UNIT "G" 

.20 

.50 

1-2-3-4-5-6   .50 
1-2-3-4-5-6   .35 

 2-3-4-5-6   .05 
5-6   .15 
5-6   .15 
5-6   .05., 
5-6   .03 
5-6   .55 

TC-201 Condenser, .01 uf 500 V ceramic disc 2  $ .25 
TC-210 Condenser, .047 uf - 400 V paper tubular molded 1-2   .30 
TC-214 Condenser, 40 uf - 450 WVDC elect. tubular 1-2   1.80 
TS-105 Socket, 8-contact molded # 9905 1-2   .25 
TS-112 Socket strip, 12-contact # TVI-11 1-2   .75 
TT- 104 Transformer, main power, 115 V prim. # M-575C 1-2  20.00 
1T-107 Filter choke, 200 MA. DC. # M-571 1-2   4.00 
TZ-106 Hold-down bolt 8-32 x 13/4"  1-2   .05 

UNIT "H" 

TC-108 Coil, IF. 456 K.C., slug tuned # 570-455 1-2-3 
TC-109 Coil, oscillator, ceramic form 3-lug # 416C 1-2-3 
TC-110 Coil, loop antenna, ferrite core " Hot-Rod" 6" long 1-2-3 
TC-111 Coil, R.F., untuned, double peaking # BC-416 2 . 
TC-207 Condenser, 270 uuf - 500 V reg. mica 1-2-3 
TC-210 Condenser, .047 uf 400 V paper tubular molded 1-2-3 
TC-223 Condenser, 100 uuf 500 V reg mica, tal. 10% 1-2-3 
TC-224 Condenser, variable, 2-gang tuning 1-2-3 
TC-301 Crystal, germanium, diode # 1N60 2   
TE-106 Resistor, 27,000 ohms 2 watt, tol. 10% 1-2-3 

Resistors, 1/2 watt, 10% tal., any value used 1-2-3 
TS- 101 Socket, 7-contact min. with center pin 1" MC 1-2-3 . 
TS- 102 Socket, 7-contact min. no center pin 1" MC 1-2-3   
TS- 111 Socket strip, 5-contact # TV1-13 1-2-3   
TS- 115 Socket, pilot lite with 6" leads # 420-90 3 
TZ-103 Hold-down bolt 8-32 x 3"   1-2-3 . 

$2.00 
.80 

1.20 
1.00 
.30 
.30 
.30 

3.20 
1.50 
.20 
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.20 
.20 
.35 
.35 
.08 g
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MODELS K-56, S, 551,553,5501,5503 

Part No. 

TC-203 
TC-210 
TC-212 
TC-303 
TC-304 
TC-305 

TC-306 
TC-307 

TC-309 
TF-101 
TF-102 
TF-103 
TP-101 
TP-192 
TE-107 
TE-110 
TE-111 
TR-112 
TE-113 
TE-114 
TR-115 
TE-202 
TS-106 
TS-107 
TS- 108 
TS- 109 
TS- I14 
TS- 115 
TT-201 
TT-202 
TT-203 
TW-103 
TZ-I01 
TZ-102 

FA53-101 
FA53-102 
FA53-103 
FA53-104 
FA53-105 
FA53-106 
FA53-107 
FA53-108 
FA53-109 

FA53-110 
FA53-111 
FA53-112 
FA53-113 

FA53-114 
FA-201 
FA-202 
FA-203 
FA-204 

FA-206 

FA-207 
FA-208 
FA-209 
FA-210 
FA-211 
FA-212 
FA-213 
FA-214 
FA-21E 
FA-216 
FA-217 

FA-220 

Part No. 

FA53-101 
FA53-102 
FA53-103 

FA-201 

Description 
Where 
Used 

MAIN CHASSIS 

Condenser, .0027 uf - 400 V paper tubular molded  
Condenser, .047 uf - 400 V paper tubular molded  
Condenser, .22 uf - 400 V paper tubular molded  
Control, pot. .5 meg. ohm, with switch # TV1-60 off-on-vol  
Control, pot. 4000 ohm contrast # TV1-61  
Control, pot. 4000 ohm vert. lin. # TV1-61-62A  

Control, pot. 100,000 ohm hor. hold # TV1-62A  
Control, pot. 2 meg ohm brt., hgt., vert. hold TV1-51-5  

Control variable, 2000 ohm 4 watt focus  
Fuse holder, type HCM  
Fuse holder, type # 342003  
Fuse, 3 amp. type 3 AG  
Plug strip, 5-pin for Units A and H TV1-14  
Plug strip, 12-pin for Units B, C, D, E, F and G # TV1-12  
Resistor, 100 ohm 5 watt wire wound  
Resistor, 175 ohm 5 watt wire wound  
Resistor, 500 ohm 5 watt wire wound  
Resistor, 750 ohm 10 watt wire wound  
Resistor, 1500 ohm 12 watt wire wound  
Resistor, 2000 ohm 10 watt wire wound  
Resistor, 3000 ohm 10 watt wire wound  
Receptacle, phono motor, convenience outlet # 402  
Socket, 5-contact, wafer 11/2" MC  
Socket, 6-contact, wafer 11/2" MC  
Socket, single contact, for phono and tuner  
Socket, 1-contact, molded for A unit conn  
Socket, for picture tube, 6 leads 18- long # 99-10-C  
Socket, pilot lite # 420-90  
Terminal strip, 1 lug  
Terminal strip, 2 lug  
Terminal strip, 4 lug  
Wire, AC cord with plug, 11 ft  
Nut and housing for -A" Unit hold-down bolt  
Nut and housing for B, C, D, E, F, G, H unit hold-down bolts  

FINAL ASSEMBLY 
Speaker, 10" P.1v.f., 3.15 oz. AL V  
Yoke, with res., cond., leads and plug  
Ion trap, for 121/2 ", 17", 20- and 21" CRT  
Width sleeve   
Knob assembly, TV channel selector  
Knob assembly, Radio selector  
Knob assembly, Off-on-volume  
Knob, small size, contrast, etc  
Glass, safety, 16- x 22" for # 53, # 531, # 5301  
Crating charge 1 to 8 pieces 

Mask, picture tube, for # 53, # 531. # 5301, # 5302  
Mounting band for picture tube, 21"  
Mounting bracket for yoke  
Glass, safety, 16" x 21 1/8- for *5302  
Crating charge 1 to 8 pieces 
Centering magnets and cap for yolk  
Speaker, 6- P.M., 1 oz AL V  
Speaker, 5- Rm., I oz AV V  
Knob, TV channel selector # A52A-39-1  
Knob, radio selector, off-on-volume, # A52A-39-2  

Knob, small size, black plast:c, metal trim TV- 151-6, 
for TV-Radio- Phono. contr., off-on-vol  
Lever, for TV fine tuning and radio pointer TV1-38  
Plate, channel selector TV1-43  
Plate, radio selector TV1-44  
Plate, adjustment and name TV1-12  
Plate, channel selector TV1-66  
Plate, radio selector TV1-67  
Plate, adjustment and name TVI-65  
Plate, channel selector TV-65A  
Plate, radio selector TV-66  
Plate, adjustment and name TV- 151-2  
Plate, off-on-volume   

Focus coil with leads  

PARTS LIST NUMERICALLY 

List 
Price 

 $ .25 
.30 

  .40 
  1.25 

1.00 
1.00 

$1.00 
  1.00 

..... 

2.00 
1.00 
1.00 
.10 
.15 
.35 
.50 
.50 
.50 
.75 
.80 
.75 
.75 
.40 
.20 
.20 
.15 
.15 

1.00 
.35 
.10 
.10 
.12 
.90 
.10 
.10 

 $9.00 
 10.00 

.75 
  .60 
  2.50 

2.50 
  2.00 
  .50 
  6.00 
  3.00 

  4.50 
  3.50 
  .70 
  6.00 
  3.00 
  1.00 

...... 5.00 
  4.00 
  3.00 
  2.55 

  .60 
  .25 
  .80 
  .60 
  .60 
  .60 

.60 
  .60 
  .eo 
  .60 
  .60 
  .60 

  £00 

Where List 
Description Used Price 

Speaker, 10" P.M. 3.15 oz AL V    9.00 
Yoke, with res., cond., leads and plug   10.00 
Ion trap, for 121/2 ", 17", 20", 21 -, CRT    .75 

Speaker: 6- PM. 1 oz AL V    b.00 

Part No. Description 
Where List 
Used Price 

FA-220 Focus coil with leettls   5.00 

TA- 101 Coil strip, oscillator ( Channel 2 - 13) specify channel and series A   $2.00 
TA- 102 Coil strip, antenna (Channel 2 - 13) specify channel and series A   2.00 
TA- I03 F.ine tuning shaft <5 blade # 31A-066-2. .   A   .75 
TA- 104 Drum and shaft, less coil strips 310-203-57 A   3.50 
TA- 105 Contact bracket assembly, 11 contact # 31B-278.........--.....---    3.50 
TA- 106 Coil, I.F. 20-25 M.0 # 31A-078... .  A   .90 
TA- 107 Coil, choke (+ 13 to I.F. coil) 31B-638._  A   .40 
TA- I08 Condenser, feed thru 800 uuf # 130-153 A   .40 
TA-109 Roller, detent # 31B-016.. .. ... . .. . .  A   .25 
TC-101 Coil, I F: 20-25 MC slug tuned # B-72A83-3 B   .90 
TC-102 Coil, 1.F. 4.5 M C sound input trap # C-4501 c   1.70 
TC-103 Coil, I F. 4.5 M.0 Sound interstage # C-4502 c   1.70 
TC-104 Coil, ratio detector 4.5 M.C. B13M19643 c   3.00 
TC-105 Coil, video peaking # D-2000   D   .30 
TC-106 Coil, video peaking dual winding, output TV121-3 D   .70 
TC-107 Coil, video peaking dual winding interstage D-1   .70 
TC-108 Coil, I.F. 456KC slug tuned # 570-455 H   2.011 
TC-109 Coil, oscillator, ceramic form 3 lug # 416C H   .80 
TC-110 Coil, loop antenna ferrite core -Hot Rod" 6" long H   1.20 
TC-111 Coil, R.F., untuned, double peaking # BC-416 H   1.00 
TC-112 Coil, IT. 4.5 M.C. sound input trap C-45 C-1   .80 
TC-113 Coil, for flyback transformer # 52-B- 14A F5,6   4.00 

TC-201 .25 
TC-202 Condenser. 20 uuf 500 V reg. mica 10% tal  .25 
TC-203 .25 
TC-204   .25 
TC-205   1.00 
TC-206   1.30 
TC-207 Condenser, 270 uuf 500 V reg. mica toi. 10%  .35 
TC-208 Condenser, 910 uuf 500 V reg. mica tol. 10%  .50 
TC-209 Condenser, .01 uf 400 V paper tubular molded  .25 
TC-210 Condenser, .047 uf 400 V paper tubular molded  .30 
TC-21I Condenser, . 1 uf 600 V paper tubular molded  .45 
TC-2I2 Condenser, .22 uf 400 V paper tubular molded  .40 
TC-213 Condenser, 100 uf 50 WVDC elect. tubular  1.40 
TC-214 Condenser, 40 uf - 450 WVDC elect. tubular  1.80 
TC-215 Condenser, .5 uf - 200 V paper tabular molded  .55 
TC-216 Condenser, 270 uuf 500 V silver mica tol. 5%  .50 
TC-2I7 Condenser, 680 uuf 500 V silver mica tol. 5%  .70 
TC-218 Condenser, 50 uuf 500 V reg. mica tol. 10%  .25 
TC-219 Condenser, 470 uuf 500 V ceramic disc  .25 
TC-220 Condenser, 500 uuf 20 KV ceramic molded  1.85 
TC-22I Condenser, 470 uuf 10 KV tubular molded  1.30 
TC-222 Condenser, trimmer, drive control 100-580 uuf F   .75 
TC-223 Condenser, 100 uuf 500 V reg. mica tol. 10%  .30 
TC-224 Condenser, variable, 2-gang tuning H   3.20 
TC-30I Crystal, germanium, diode # 1N60  1.50 
TC-302 Control, pot, tone, .5 meg # TX- 15-1    1.00 
TC-303 Control, pot, .5 meg ohm, with switch # TVI-60, off-on-vol    1.25 
TC-304 Control pot, 4000 ohm contrast TV1-61    LOO 
TC-305 Control pot. 4000 ohm vert. lin. # TVI-61-62A    1.00 
TC-306 Control, pot, 100,000 ohm hor. hold TV1-62A    1.00 
TC-307 Control pot 2 meg ohm bright, hgt., vert. hold TV1-51-5    1.00 
TC-308 Control, pot. 2 meg ohm bright, long shaft    1.00 
TC-309 Control variable, 2000 ohm 4 watt focus    2.00 
TC-401 Core, for flyback transformer ( 1/2 only) F5,6   .93 
TF-101 Fuse holder, type HCM    1.00 
TF-102 Fuse holder, # 342003    1.00 
TF-103 Fuse, 3 amp. type 3 AG    .10 

Resistors-1/2 watt, tol. 10% any values used  .10 
TE-101 Resistor - 270 ohm 1 watt, tolerance 10%  B   .15 
TE-102 Resistor, 470 ohm I watt toi. 10%   c   .15 
TE-103 Resistor, 3300 ohm 1 watt tal. 10% D   .15 
TR-104 Resistor, 68 ohm 1 watt tol. 10% F     .15 
TE-105 Resistor, 10,000 ohm 1 watt tol. 10% F   .15 
TE-106 Resistor, 27,000 ohm 2 watt toi. 10%  F   .20 
TE-107 Resistor, 100 ohm 5 watt wire wound F   .50 
TE-108 Resistor wire, 1.2 ohm with insulation 6"  F5,6   .25 
TE-109 Resistor wire, 5 ohm with insulation 8"  F2,3,4   .25 
TE-110 Resistor, 175 ohm 5 watt wire wound    .50 
TE-111 Resistor, 500 ohm 5 watt wire wound    .50 
TE-112 Resistor, 750 ohm 10 watt wire wound    .75 

Condenser. . 0027 uf 400 V paper tubular molded  
Condenser, .0047 uf 400 V paper tubular molded 
Condenser. 4 uf 50 WVDC elect. tubular 
Condenser, 10 uf 450 WVDC elect. tubular 

B. H-2   

TE-113 Resistor, 1500 ohm 12 watt wire wound  .80 
TE-114 Resistor, 2000 ohm 10 watt wire wound    .75 
TE-115 Resistor., 3000 ohm 10 watt wire wound    .75 
TE-201 Rectifier, selenium, 65MA-150V # 811 F   1.35 
TT-101 Transformer, Audio Output M-68I c  $ 2.00 
TT-102 Transformer, vertical ocs. # M-682 E   2.00 
TT-103 Transformer, vertical output # M-685  E   4.00 
TT-104 Transformer, main power, 115 V prim. # M-575C..  G   20.00 
TT-105 Transformer, flyback, for 121/2" CRT # X100 Fl   7.50 
TT- 106 Transformer, Flyback for 17", 20" CRT 30-6145 F2, 3, 4   10.00 
TT- 107 Transformer, Filter Choke 200 M.A. # M-571 G   4.00 

©John Y. Rider 
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ALIGNMENT PROCEDURE UNMODULATED (CW) GENERATOR METHOD 
Step One: SOUND TRAP ALIGNMENT 
A. Adjust all controls to normal operating position. Connect the R. F. Signal Generator to the 

grid of V-2 (Point A.) I. F. Input adapter, as shown below. 

50.n.Coax. , 500 UMF 
  To grid of V2 

Point ( A) 

B. 
C. 

D. 
E. 

R. F. Generator 

Output T50 

  — 

To chassis ground 

* 
3 volt bias 
battery 

220 K 

Connect VTVM across R56 (Point C.) Use low volts D. C. Scale. 
Connect a 4.5 volt bias battery between Point G and ground. (Positive terminal of battery 

to chassis ground.) Remove 6AU6 (V8). 
Set R. F. Tuner to channel which gives minimum indication of voltmeter. 
Adjust L25 and L26 for minimum indication on voltmeter at the specified frequency: 

L25 = 27.75 mc 
L26 = 21.75 mc 

Step Two: PIX I F ALIGNMENT 

A. Adjust Lb, L27, L28, L29, L30, for maximum indication on voltmeter at the specified 

frequency. 
L10 
L27 
L28 
L29 
L30 

Step Three: SOUND IF ALIGNMENT 

A. 
B. 
C. 
D. 
E. 

1. 
G. 

22.5 mc 
25.25 mc 
24.25 mc 
23.25 mc 
26.0 mc 

Connect the R. F. Signal Generator to Point C. 
Inject the 4.5 mc signal. (Frequency accuracy important.) 
Connect VTVM from Point E to ground. Use - 10 volt DC Scale. 
Adjust L33, Tl, and T2 primary for maximum indication of voltmeter. 
Connect VTVM from Point F to ground. Use lowest D. C. Scale. Adjust secondary of T2 
for zero output, as indicated by voltmeter. Note: It is possible to produce a positive or 
negative voltage indicated by varying this adjustment. The point where the voltage swings 
from positive to negative is zero output and indicates correct alignment. ( If Ratio 
Detector is seriously misaligned repeat alignment of primary and secondary until no 
improvement can be made.) 
Connect VTVM with detector probe from Point D to ground. Use lowest DC Scale 
Adjust L37 for minimum indication on voltmeter. ...00011111911111111111111111111111111300"" 

4teit 

VISUAL ALIGNMENT CHECK USING SWEEP GENERATOR, 
MARKER GENERATOR, AND OSCILLOSCOPE. 

A. Adjust all controls to normal operating position. Connect the sweep generator to the grid 

of V2 (point A). Connect a 4.5 volt bias battery between point G and ground. (Positive 

terminal of battery to chassis ground). 
B. Connect the oscilloscope across R56 (point C) by means of the shielded cable and filter 

system shown below. Oscilloscope 
r  -

I 
I Shielded Cable 

47g 

ir 50 uuf. 

1 I  

To Point ( C) 

To ground 

C. Adjust the R. F. sweep generator so that it sweeps from approximately 20 to 30 me. 

D. Adjust the oscilloscope so that the I.F. response is visible. (Set tuner to channel 
where rotation of Fine Tuning does not change observed response.) 

E. Inject proper marker signals as recommended by manufacturer of R. F. sweep 
generator used. 

F. Observe the band width, relative position of the picture carrier, and flatness of the 

overall I.F. response curve. If necessary, slightly vary the tuning of the picture 

I.F. coils Lb, L27, L28, L29, L30 until the picture I.F. response shown is obtained 

The solid curve depicts the ideal I.F. response while the dotted curves show 
1 22.7 Mc. 25.5 Mc. 

perrnissable variatiqns. 

--_-_-_-_-_-_-_-_-_-_--

ELECTRICAL SPECIFICATIONS 

Power supply 105-125 Volts AC 60 Cycle only 
Power Consumption 325 Watts 
Audio Power Output Maximum Undistorted 2.5 Watts 

Tuning Range. T V Channels 2 thru 83 
Antenna Input Impedance 300 Ohms Balanced 
Intermediate Frequencies .Picture 26.25 Mc. 
Intercarrier Sound System 4.5 Mc. 
Voice Coil Impedance 3.2 Ohms at 400 Cycles 

Models 52412, 52413, 53442, 54444, Ch. 27D244; 55442, 56412, 56413, 57444, Ch. 29U244 
© John Y. Rider 
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Ch. 27D244, 29U244 

MISCELLANEOUS SERVICE HINTS 
VHF R.F. AND MIXER ALIGNMENT 

1. Set station selector to Channel 12. 

. Connect oscilloscope thru 10,000 ohms to test point T (Wire loop on top of tuner.) 

3. For negative bias connect -3volts DC to A.G.C. lead (white covered wire) from tuner. 

Feed sweep generator into antenna terminals, sweeping Channel 12. 

. Adjust C3, C8 and C13 (upright screws on top of tuner) for flat top response curve 

and maximum gain. Check markers on all channels. They should fall in automatically 

on all channels. 
VHF OSCILLATOR ALIGNMENT 

1. Turn on set and select channel to be viewed. 

2. Center fine tuning control. 

. Place a non inductive screwdriver through opening, and adjust oscillator coil for best 

picture and sound. 

4. Repeat this adjustment for each channel that can be viewed in the area. 
ADJUSTMENT SUGGESTIONS FOR PM FOCUS UNIT 

UNDER NORMAL CONDITIONS, ALL FOCUS ADJUSTMENTS CAN BE MADE BY INSERTING A SCREWDRIVER THRU THE HOLE IN 
THE BACK OF THE CABINET AND INTO THE SLOTTED END OF THE FOCUS CONTROL SHAFT. ROTATE THE SHAFT EITHER 
CLOCKWISE OR COUNTER-CLOCKWISE UNTIL BEST OVERALL FOCUS IS OBTAINED. 

I. IT IS RECOMMENDED THAT THE PHYSICAL POSITIONING OF THE PM FOCUS UNIT BE PLACED SO THAT THE MOUNTING 
BRACKET HAS THE TWO SELF-TAPPING SCREWS IN THE CENTER OF THE SLOT. 

2. IN THE EVENT THE BRIGHTNESS VARIES WHILE ADJUSTING THE FOCUS UNIT POR BEST OVERALL FOCUS, MOVE THE 
FOCUS UNIT ASSEMBLY FORWARD ( TOWARD THE YOKE) APPROXIMATELY 3/EM, AND RESET THE ION TRAP FOR MAXIMUM 
BRIGHTNESS THEN REFOCUS (PM) UNIT. 

3. FOR BEST COMPROMISE, TO OFFSET VARIATIONS IN FOCUS WITH DIFFERENT BRIGHTNESS SETTINGS, MAKE ALL 
FINAL FOCUS ADJUSTMENTS AT A HIGH BRIGHTNESS CONTROL SETTING.  
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UI. , COW/ 

enter 

6CDOO 

OtX•13T 

lei wile: 

6130 

6..,41327 

VIN VIele• 

UP:172;TA 

12AU7:. 

TIMMER NC SLUG LOC....1 

Vib' 
!CC 

T - 7 
•OwER TRAMS. 

1755-
• reio 

leu M28 
,.z. 

ektg-

eetele;"' 

0 

-1r-Irr  ‘1' 
CJohn F. Rider 

MISCELLANEOUS SERVICE HINTS 
Horizontal Drive Adjustments: 

With 125V.A.C. line adjust vertical deflection for 10% over-scan with best 
linearity then adjust horizontal linearity control for best linearity and follow 
with adjustment of horizontal width control for maximum width. Adjust 
horizontal hold control to its maximum counter-clockwise position. De-
crease horizontal drive control resistance until the compression near the 
center of the picture disappears. Reset horizontal hold control to its mid-
position. 

With 117 A. C. line volt; the cathode current of the 8CD6 must not exceed 140 Ma. with zero 
beam current. 

Hor. Oscillator Adjustment: 

With 117 A. C. line volts and the horizontal hold control set at the mid-point of its range, 
adjust L-41 for synchronization with approx. zero volts from Pin #1 of V20 to ground as 
measured with a vacuum tube or other high impedance voltmeter. 
Vertical Peaking Control R190 (Part No. PA4465-1) 

This control has been added on later models due to variation in 6BX7GT tubes. The control is 
adjusted for best vertical linearity at the top of the raster. 

Adjustment of Anti-Pin Cushion Corrector Magnets: 

These magnets are mounted on the deflection coil mounting bracket and can 
be moved in and out by first loosening the mounting screws. Under certain 
conditions it may be necessary to form, or bend the flexible arms which 
support the magnets. The above adjustment is made at the factory and should 
not require re-adjustment unless the original position of the magnets is accidently 
disturbed. Adjustment can be made in the following manner: 
1. With the size controls reduce the size of the raster until the sides are 

visible. 

2. Adjust the corrector magnets for straightest possible raster edges. 
Restore the picture to normal size. 

BOTTOM VIEW 
C.V. 

z 

 or 

00 
1- 7 

owe nouv 

ral0 e^" 
..à:.neAL5   "" 

0, meek-

3. 

3. 

O 

e 

6 C136 

OMOIMIL.S0 

66A6 

1:12321111:3v*, 

66 A6 

=3551 V40 

6C 66 

ac 0 e fes 

[.e.] 

YUKON 

eAue o 
I VIII 

oerwe 

- - 

06AL5 

0 
6/116 

T.www 

wv • R404 ,ove 

o 
I2AUT 

Le. — 

65N7GTA 

(I) 
656707 

O 0 

O 0 

o 
6AL 5 

L-44 

68X701 

eyed I 

0 0 

VOLTAGE TEST SPECIFICATIONS: 
I. AU Voltage* 6 Current measured wit\ VET - UHF theca in VHF Position. 
2. Channel lynch PosItice - Channel 62. 
3. Line Voltage - 117 Volts A.C. No !signal input applied to set. 
4. Briglibuies • Contrast Control Position - Maximum Clean/Le. 
S. Bortacelal & Vertical Bad Control Pant:ions - get correct position to lock in picture. 
IL Width Control Position - Self« normal sine. 
7. Vertical else le Linearity Control Position - Set tor normal she bent linearity. 
II. Tome Control Poetics - Properly focused. 
S. Volume Control & Tom Control Pontiac' - Inurinista Counter - Clockwise. 

10. biotratneat (Meter) Used - (VTVIO Vacuum Tube Volt Miter. 
Unless otherwise designated SU cottages measured in remise to amain Ground. 
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REF. SYMBOL 

Cl thru 25 
C26 thru 41 
C49 
C50 
C51 
C52 
C59 
C54 
C55 
C58 
C57 
C58 
C59 
C60 
Col 
C82 
C89 
C64 
V C65 
C68 
C67 
C68 
C69 
C70 
C7I 
C72 
C79 
C74 
C75 
C76A 
C7813 
C76C 
C77 
C78 
C79 
C80 
C81 
C90 
C91 
C92 
C95 
C96 
C97 
C98 
C99 
C100 
C101 
C102 
C103 
C104 
C105 
C108 
C107A 
C 10'TB 
C107C 
CI20 
C121 
C122A 
C12213 
C122C 
C125 
CI26 
C127 
CI28 
C130A 
C130B 
C191 
C 132A 
C132B 
CI32C 
C 133 
C141 
C142 
C143 
C144 
C145 
CI46 
C147 
C148 
C149 
C150 
C151 
Cl" 
CI54 
C155 
CI56 
C157 
Cl" 
C159 
C160 
C165A• 
C18513* 

DESCRIPTION 

CAPACITORS 

81 VHF TUNER UNIT 
IN UHF CONVERTER 
5K CERAMIC DISK 
5K CERAMIC DISK 
5K CERAMIC DISK 
3.3 CERAMIC 
100 CERAMIC 
8.8 CERAMIC 
100 CERAMIC 
IK CERAMIC 
5K CERAMIC DISK 
IK CERAMIC 
270 CERAMIC 
2 mf. 50V. ELECTROLYTIC 
5K CERAMIC DISK 
270 CERAMIC 
1K CERAMIC 
5K CERAMIC DISK 
5K CERAMIC DISK 
270 CERAMIC 
5K CERAMIC DISK 
5K CERAMIC DISK 
6.8 CERAMIC 
5K CERAMIC DISK 
100 CERAMIC 
100 CERAMIC 
2.2 CERAMIC 
4.7 CERAMIC 
1K 600V. TUBULAR 
40 mf. 250V. ELECTROLYTIC 
40 mf. 250V. ELECTROLYTIC 
10 mf. 200V. ELECTROLYTIC 
47 CERAMIC 
100K 400V. TUBULAR 
100K 600V. TUBULAR 
9.9K 600V. TUBULAR 
47K 400V. TUBULAR 
5K CERAMIC DISK 
5K CERAMIC DISK 
5K CERAMIC DISK 
93 MICA 
5K CERAMIC DISK 
1K CERAMIC 
120 CERAMIC 
22K 400V. TUBULAR 
5K CERAMIC DISK 
10K 400V. TUBULAR 
33K 200V. TUBULAR 
5 mf. 50V. ELECTROLYTIC 
22K 800V. TUBULAR 
88 MICA 
4.7K 800V. TUBULAR 
80 mf. 450V. ELECTROLYTIC 
20 ml. 50V. ELECTROLYTIC 
100 mf. 50V. ELECTROLYTIC 
470K 200V. TUBULAR 
47E 800V. TUBULAR 
2K CERAMIC 
5K CERAMIC 
5K CERAMIC 
4.7K MICA 
2.2K 800V. TUBULAR 
WOK 400V. TUBULAR 
100K 400V. TUBULAR 
10 mf. 350V. ELECTROLYTIC 
10 mf. 350V. ELECTROLYTIC 
100K 400V. TUBULAR 
40 mf. 475V. ELECTROLYTIC 
20 mf. 450V. ELECTROLYTIC 
20 mf. 450V. ELECTROLYTIC 
130 2KV CERAMIC DISK 
IK 600V. TUBULAR 
1K MICA 
IK MICA 
5.IK MICA 
22K 200V. TUBULAR 
10K 400V. TUBULAR 
3.9K SILVER MICA 
330 1KV MICA 
470 MICA 
82 MICA 
10K 400V. TUBULAR 
47K 600V. TUBULAR 
470K 200V. TUBULAR 
2.7K 1000V. TUBULAR 
500 30KV CERAMIC 
2.2K 600V. TUBULAR 
100K 800V. TUBULAR 
100K 600V. TUBULAR 
100K 600V. TUBULAR 
40 mf. 475V. ELECTROLYTIC 
40 mf. 475V. ELECTROLYTIC 

SPARTON PART NO. 

PA4334-I 
PA4334-I 
PA4334-1 
PA4326-4 
PA4992-9 
PA4328-13 
PA4332-3 
HIC36M-102 
PA4334 -1 
HK313M-102 
HK36M-271 
PA4303-14 
PA4334-I 
HK38M-27I 
HK36M-102 
PA4334-1 
PA4334-1 
HK36M-271 
PA4334-1 
PA4334-I 
PA4328-13 
PA4334-I 
PA4332-3 
PA4332-3 
PA4328-1 
PA4328-1I 
PC42GM-102 
PA4307-21 
PA4307-21 
PA4307-2I 
CC 30A -470F 
PC42GL -104 
PC42GM-104 
PC42GM-332 
PC42GL-473 
PA4334-1 
PA4334-1 
PA4334-1 
MC60E-330 
PA4334-1 
HK36M-102 
PA4332-4 
PC42CL -229 
PA4334-1 
PC42GL -103 
PC42GK-333 
PA4308-2 
PC42CM-223 
MC60E-680 
PC42GM-472 
PA4307-23 
PA4307-23 
PA4307-23 
PC42DK-474 
PC42GM-473 
PA4399-4 
PA4339-4 
PA4339-4 
MC6IF-472 
PC42GM-222 
PC42FL -104 
PC42GL -104 
PA4304-3 
PA4304-3 
PC42GL -104 
PA4307-22 
PA4307-22 
PA4307-22 
Pur. with Defl. Yoke 
PC42GM-102 
MC61E-102 
MC61E -102 
MC6IE-512 
PC42GK-229 
PC42FL-I03 
MC69F-392 
PA4340-12 
MC60E-471 
MC60G-820 
PC42GL-103 
PC42GM-473 
PC42GK-474 
PC42FN-272 
PA4348 
PC42GM-222 
PC42FM-I04 
PC42GM-104 
PC42GM-104 
PA4307-13 
PA4307-13 

PARTS LIST 
REF. SYMBOL 

C166 
CI67 
C168 
CI69 
CI70 
C171 
CI72 

RI thru 10 
R15 thru 23 
R28 
R29 
R30 
R31 
R92 
R39 
R34 
R35 
R96 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
R51 
R52 
R53 
R54 
R55 
R56 
R57 
R58 
R59 
R60A 
R6OB 
R61 
R62 
R69 
R64 
R65 
R66 
R87 
1188 
R69 
R76 
R77 
R78 
R79 
1180 
R81 
R82 
R89 
R84 
R85A 
R85B 
R85A 
R85B 
R86 
R87 
R88 
R89 
R90 
R91 
R92 
R99 
R104 
R105 
R106 
R107 
R108 
R109 
R110 
R111 
R112 
RII3A 

DEFLECTION YOKE ASSEMBLY 
MAGNETIC FOCUSING UNIT 
ION TRAP 
RF TUNER ASSEMBLY UHF 
RF TUNER AS.TIMBLY VHF 
FUSE 1/8 AMP 

DESCRIPTION 

CAPACITORS 

5K CERAMIC DISK 
5K CERAMIC DISK 
5K CERAMIC DISK 
5K CERAMIC DISK 
5K CERAMIC DISK 
5K CERAMIC DISK 
5K CERAMIC DISK 
RESISTORS 

IN VHF TUNER UNIT 
IN UHF CONVERTER 
470 2 WATT 
4.7 Meg. 1/2 WATT 
100 1/2 WATT 
100 1/2 WATT 
47 1/2 WATT 
3.81C 1/2 WATT 
82 1/2 WATT 
IK 1/2 WATT 
33K 1/2 WATT 
58K 1/2 WATT 
150K 1/2 WATT 
4.7K 1/2 WATT 
IK 1/2 WATT 
100 1/2 WATT 
100 1/2 WATT 
3.3K 1/2 WATT 
IK 1/2 WATT 
15K 1/2 WATT 
100 1/2 WATT 
100 1/2 WATT 
27K I WATT 
4.9K 1/2 WATT 
100 1/2 WATT 
100 1/2 WATT 
120 1/2 WATT 
47K 1/2 WATT 
2.2 Meg. 1/2 WATT 
4.7K 1/2 WATT 
3.9K 1/2 WATT 
6.8K 1/2 WATT 
8.8K 1/2 WATT 
27K 1/2 WATT 
25K CONTRAST CONTROL 
100E BRIGHTNESS CONTROL 
5.6K 2 WATT 
220K 1/2 WATT 
10K 1/2 WATT 
470K 1/2 WATT 
15K 1/2 WATT 
330K 1/2 WATT 
2.2K 1/2 WATT 
150K 1 WATT 
180K 1 WATT 
100K 1/2 WATT 
82 1/2 WATT 
100E 1/2 WATT 
IK 1/2 WATT 
470K 1/2 WATT 
1K 1/2 WATT 
150 1/2 WATT 
47K 1/2 WATT 
10E 1/2 WATT 
930K VOLUME CONTROL 
1 Meg. TONE CONTROL 
330K VOLUME CONTROL 
1 Meg. TONE CONTROL 
4.7K 1/2 WATT 
4.7K 1/2 WATT 
6.8 Meg. 1/2 WATT 
470K 1/2 WATT 
270K 1/2 WATT 
270E 1/2 WATT 
390 1 WATT 
2.5K 5 WATT 
120E I WATT 
12E 1 WATT 
180E 1/2 WATT 
2.2 Meg. 1/2 WATT 
22E 1/2 WATT 
15K 1/2 WATT 
8.2K 1/2 WATT 
8.2K 1/2 WATT 
1.1 Meg. 1/2 WATT 
1.0 Meg. VERTICAL HOLD CONTROL 

SPARTON PART NO. 

PA4334-I 
PA4334-1 
PA4334-1 
PA4334-1 
PA4334-I 
PA4334-1 
PA4334-1 

DR125-471 
BRI2S-475 
BR12N-101 
BR12N-101 
BR12G-470 
BR12G-962 
BR12G-820 
BR12N-102 
BR12S-333 
BR12S-563 
BR125-154 
BR12G-472 
BR12N-102 
BRI2N-101 
BR12G-101 
BR.12G-332 
BR12N-102 
BR12G-103 
BR12N-101 
BR12G-101 
CR12S-273 
BR12G-432 
BR12N-101 
BR12N-101 
BR12S-121 
BR12S-473 
BR12S-225 
PA4203-9 
BRI2G-392 
BR12S-682 
PA4203-10 
BR12S-273 
PA4457 
PA4457 
DR12G-582 
BR12S-224 
BR12S-103 
BR12S-474 
BR125-153 
BR12N-334 
BR12G-222 
CR12S-154 
CR128-184 
BR12S-104 
BR12G-820 
BR12N-104 
BR12N-102 
BR12S-474 
BR12N-102 
BR12G-151 
BR12S-473 
BR12S-103 
PA4450-2 
PA4450-2 
PA4450-4 
PA4450-4 
BR12G-472 
BRI2G-472 
BR12N-685 
BR12N-474 
BR12S-274 
BR12S-274 
CR12S-391 
PA4200-24 
CR12S-124 
CR12S-123 
BR125-184 
BR12N-225 
BR125-223 
BR12S-153 
BR125-822 
BR12S-822 
BR12G-115 
PA4456 

AC68088-1 
F840387 
PA1248 
PC701921 
PD93174-5 
PA12eP 

REF. SYMBOL DESCRIPTION 

RESISTORS 

R113B 50K HORIZONTAL HOLD CONTROL 
RI14 100K 1/2 WATT 
11115 6.8 Meg. 1/2 WATT 
R116 470E 1/2 WATT 
11117 100K 1/2 WATT 
RII8 2.5 Meg. VERTICAL SIZE CONTROL 
R119 4.7K 1/2 WATT 
11120 100 1/2 WATT 
R121 390 1 WATT 
RI22 2.5K VERTICAL LINEARITY CONTROL 
R123 150K 1/2 WATT 
R124 120K 1 WATT 
R125 IK 2 WATT 
R126 560 1/2 WATT 
R127 560 1/2 WATT 
R128 1K 1/2 WATT 
11129 2.2 Meg. 1/2 WATT 
R130 9K VERTICAL PEAKING CONTROL 
R131 9.3K 1/2 WATT 
R132 4.7 Meg. 1/2 WATT 
R133 9.9K 1/2 WATT 
R134 WOK 1/:, WATT 
R135 100K 1/2 WATT 
R198 470K 1/2 WATT 
RI37 4.7 Meg. 1/2 WATT 
RI38 8.2K 2 WATT 
11139 12K 2 WATT 
RI40 1.5K 1/2 WATT 
R141 100K 1/2 WATT 
R142 10K 1/2 WATT 
R143 1 Meg. 1/2 WATT 
R144 100 1/2 WATT 
RI45 150 5 WATT 
RI46 180K 1 WATT 
R147 15K 2 WATT 
R148 33K 1 WATT 
R149 500 HORIZONTAL DRIVE CONTROL 
11150 11K 5 WATT 
R152 220K 1/2 WATT 
RI53 7.5 1/2 WIRE WOUND 
RI54 4K5 WATT 
R155 270 2 WATT 
11156 270 2 WATT 

REF. SYMBOL 

LI thru 13 
LIS thru L23 
L25 
L26 
L27 
L28 
L29 
L30 
L9I 
L92 
L99 
L34 
L35 
L36 
L37 
L98 
L40A 
MOB 
L41 
L42 
ZAS 
L44 
1.45 
L48 
L47* 
L48 
L49 
L50 
L51 
L52 

Ti 
T2 
T3 
T4 
T5 
Tfl 
T7 
T8* 

DESCRIPTION 

COILS 

IN VHF TUNER 
IN UHF CONVERTER 
27.75 MC TRAP 
21.75 MC TRAP 
25.25 MC P. I. F. (1) 
24.25 MC P. I. F. (2) 
23.25 MC P. I. F. (3) 
28.0 MC P. I. F. 
25 UH CHOKE 
25 UH CHOKE 
4.5 MC TRAP 
146 U11 CHOKE 
800 UR CHOKE 
219 UH CHOKE 
4.5 MC TRAP 
420 UH CHOKE 
DEFLECTION YOKE ASSEMBLY 
DEFLECTION YOKE ASSEMBLY 
HORIZONTAL OSCILLATOR 
CHOKE 
HORIZONTAL LINEARITY 
CHOKE 
WIDTH CONTROL 
FILTER CHOKE 
FILTER CHOKE 
HEATER CHOKE 
HEATER CHOKE 
HEATER CHOKE 
HEATER CHOKE 
HEATER CHOKE 

TRANSFORMERS 

SOUND I. F. 
RATIO DETECTOR 
AUDIO OUTPUT 
FIELD BLOCK OSC. 
VERTICAL OUTPUT 
HORIZONTAL OUTPUT 
POWER 
POWER 

SPARTON PART NO. 

PA4458 
BR12S-104 
BR12S-685 
BRI2N-474 
BRI2S-104 
PA4431 
BR12S-472 
BRI2N-101 
CR12S-391 
PA4464 
BR12S-154 
CR12S-124 
DR12S-102 
Part of Defl. Yoke 
Part of Defl. Yoke 
Part of Dell. Yoke 
BR12S-225 
PA4465-I 
BR12G-332 
BR12S-475 
BR12G-392 
BR12G-104 
BR12G-104 
BR12S-474 
BR12N-475 
DRUG-822 
DR12S-123 
BR12G-152 
BR12S-104 
BR12S-103 
BR12S-105 
BRI2N-101 
PA4200-22 
CR12G-184 
DR12S-153 
CR12S-333 
PA4448 
PA4200-27 
BR12N-224 
BRW12S-75 
PA4200-25 
DR12S-271 
DR12S-271 

SPARTON PART NO. 

AB43523-I3 
AB43523-12 
AA6408-1 
AA8408-1 
AA6408-1 
AA8384-1 
AA6650-1 
AA6650-1 
AA6364-2 
AA6402-6 
AA6613-8 
AA 6402-7 
AA6407-1 
AA8613-10 
AC 6088-1 
AC6088-I 
AA6403-2 
AA6650-9 
AA6400-3 
AA6650-9 
AA6400-3 
A847009-1 
AB47012-1 
AA6651 -1 
AA86b1-1 
AA6651 -1 
AA6851-1 
AA6651-1 

AA6667-5 
AA8884-4 
AB44066-3 
AB47006-4 
A1144070-1 
PC 70019 
AB44033-I 
AB44034-1 
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Ch. 27D244, 29U244 

SPARTON TELEVISION SCHEMATIC DIAGRAM 
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CHASSIS TYPE 29U244 - MODELS 55442 , 57444 , 56412 A 56413 
CHASSIS TYPE 27D244 (WI THOUT UHF CONV ) - MODELS 52412, 52413, 53442 8 54444 
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VISUAL ALIGNMENT CHECK USING SWEEP GENERATOR, 
MARKER GENERATOR, AND OSCILLOSCOPE. 

A. Adjust all controls to normal operating position. Connect the sweep generator to the grid 

of V2 (point A.) Connect a 4.5 volt bias battery between point G and ground. (Positive 

terminal of battery to chassis ground.) 

B. Connect the oscilloscope across R32 (point C) by means of the shielded cable and filter 

system shown below. 

I r 
I I Shielded Cable 
I I 

— I 

Vert. 

Oscilloscope 47K 

r-  To Point ( 0) fTT ' 50 uuf. 

To ground 

C. Adjust the R. F. sweep generator so that it sweeps from approximately 20 to 30 mc. 

D. Adjust the oscilloscope so that the I.F. response is visible. (Set tuner to channel 

where rotation of Fine Tuning does not change observed response.) 

E. Inject proper marker signals as recommended by manufacturer of R.F. sweep 

generator used.. 

F. Observe the band width, relative position of the picture carrier, and flatness of the 

overall I.F. response curve. If necessary, slightly vary the tuning of the picture 

I.F. coils L11, L13, L14, L15, until the picture I.F. response shown is obtained. 

The solid curve depicts the ideal I.F. response while the dotted curves show 

permissable variations. 

POWER SUPPLY 

POWER CONSUMPTION  

AUDIO POWER OUTPUT 

TUNING RANGE 

ANTENNA INPUT IMPEDANCE 

INTERMEDIATE FREQUENCIES 

INTERCARBIER SOUND SYSTEM 

VOICE COIL IMPEDANCE 

ALIGNMENT PROCEDURE UNMODULATED (CW) GENERATOR METHOD 

Step One: SOUND TRAP ALIGNMENT 

A. Adjust all controls to normal operating position. Connect the R.É. Signal Generator to the 
grid of V-2 (Point A.) I.F. input adapter, as shown below. 

B. 
C. 

D. 
E. 

R. F. Generator 

Output 

50.n•Coax, 

501 

220K 

500 UMF 
To grid of V2 
Point (A) 

- To chassis ground 
3 volt bias 
battery 

Connect VTVM across R32 (Point C.) Use low volts D. C. Scale. 
Connect a 4.5 volt bias battery between Point G and ground. (Positive terminal of battery 
to chassis ground.) 

Set R.F. Tuner to channel which gives minimum indication on voltmeter. 

Adjust L12 for minimum indication on voltmeter at the specified frequency: 

L12 = 21.75 mc 

Step Two: PIX IF ALIGNMENT 

A. Adjust L11, L13, 1,14, L15, for maximum indication on voltmeter at the specified 
frequency: 

Lll 
L13 
L14 
L15 

Step Three: SOUND IF ALIGNMENT 

A. 
B. 
C. 
D. 
E. 

F. 
G. 

ELECTRICAL SPECIFICATIONS 

22.5 mc 
25.0 mc 
23.8 mc 
28.0 mc 

Connect the R.F. Signal Generator to Point C. 

Inject the 4.5 mc signal. (Frequency accuracy important.) 

Connect VTVM from Point E to ground. Use — 10 Volt DC Scale. 
Adjust L25 and Ti primary for maximum indication on voltmeter. 
Connect VTVM from Point F to ground. Use lowest D. C. Scale. Adjust secondary of Ti 
for zero output, as indicated by voltmeter. Note: It is possible to produce a positive or 
negative voltage indicated by varying this adjustment. The point where the voltage swings 
from positive to negative is zero output and indicates correct alignment.( If Ratio Detector is 
seriously misaligned repeat alignment of primary and secondary until no improvement 
can be made.) 

Connect VTVM with detector probe from Point D to ground. Use lowest DC Scale. 
Adjust L19 for minimum indication on voltmeter. 

 105-125 VOLTS AC 60 CYCLE ONLY 

235-210 WATTS 
 MAXIMUM UNDISTORTED 2.5 WATTS 

T V CHANNELS 2 THRU 83* 

  300 OHMS BALANCED. 

 PICTURE 26.25 MC. 

4.5 MC. 

 3.2 ORMS AT 400 CYCLES 

* CONVERSION "STRIPS AND CONVERTERS" ARE AVAILABLE FOR STANDARD 

TUNER TO CONVERT REGULAR VHF TUNERS FOR RECEPTION OF SIGNALS IN 

ANY UHF TELEVISION BAND. 
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CHASSIS 21S173A, 24U174 

MISCELLANEOUS SERVICE HINTS 

VHF R.F. AND MIXER ALIGNMENT 

1. Set station selector to Channel 12. 

2. Connect oscilloscope through 10,000 ohms to test point T (Wire loop on top of tuner.) 

3. For negative bias connect -3 volts DC to A.G.C. lead (white covered wire) from tuner. 

4. Feed sweep generator into antenna terminals, sweeping Channel 12. 

5. Adjust C9, CI3 and C19 (upright screws on top of tuner) for flat top response curve and 

maximum gain. Check markers on all channels. They should fall in automatically on all 

channels. 

VHF OSCILLATOR ALIGNMENT 

1. Turn on set and select channel to be viewed. 

2. Center fine tuning control. 

3. Place a non inductive screwdriver through opening, and adjust oscillator coil for best 

picture and sound. 

4. Repeat this adjustment for each channel that can be viewed in the area. 

MISCELLANEOUS SERVICE HINTS 

Horizontal Drive Adjustments: 

With 125V.A.C. line adjust vertical deflection for 10% over-scan with best 
linearity then adjust horizontal linearity control for best linearity and follow 
with adjustment of horizontal width control for maximum width. Adjust 
horizontal hold control to its maximum counter-clockwise position. De-
crease horizontal drive control resistance until the compression near the 
center of the picture disappears. Reset horizontal hold control to its mid-
position. 

With 117 A.C. line volts, the cathode current of the 8BQ6 must not ex-
ceed 110 Ma. with zero beam current. 

Horizontal Oscillator Adjustment: 

With 117 A.C. line volts and the horizontal hold control set at the mid-point 

of its range, adjust L-36 for synchronization with approx. zero volts from 
Pin 41 of V-17 to ground as measured with a vacuum tube or other high im-
pedance voltmeter. 

INSTRUCTIONS FOR INSTALLATION OF UHF CHANNEL IDENTIFICATION NUMBERS. 

UPON INSTALLATION OF THE UHF CONVERTER STRIPS, YOU MAY CHANGE THE ORIGINAL VHF 
IDENTIFICATION NUMBER ON THE CHANNEL SELECTOR KNOB TO THE DESIRED UHF CHANNEL 
NUMBER. THE FOLLOWING INSTALLATION PROCEDURE IS SUGGESTED: 

1. REMOVE CHANNEL SELECTOR KNOB 

2. REMOVE THE TWO SCREWS HOLDING CHANNEL INDICATOR INSERT. 

3. WITH A SHARP KNIFE OR SIMILAR 
VHF CHANNEL NUMBER FROM FRONT 
DO NOT SCRAPE BEYOND THE EDGE 

INSTRUMENT, SCRAPE ThE UNDESIRED 
OF INDICATOR INSERT. CAUTION: 
LIMITS OF NEW UHF NUMBER 

4. MOISTEN ADHESIVE ON UHF STICKER AND PLACE IN POSITION. 

5. ASSEMBLE INDICATOR INSERT 70 KNOB, USING CAUTION NOT TO STRIP 
SCREWS. 

6. REPLACE KNOB. 

SELECTOR IDENTIFICATION NUMBERS ARE SUPPLIED IN GREEN AND MAROON TO MATCH BOTH 
BLOND AND MAHOGANY MODELS, AND WILL BE SHIPPED WITH YOUR SPARTON TV RECEIVER. 
THEY MAY BE FOUND IN THE CUSTOMER INSTRUCTION ENVELOPE ATTACHED TO THE BACK OF 
THE SET. 

BOTTOM VIEW 

VOLTAGE TEST SPECIFICATIONS: 
. All Voltages & Current measured with VHF - UHF Switch in VHF position. 

2. Channel Switch Poeition - Channel 2-
I. Voltage - 117 Volts A.C. No signal input applied to set. 
4. Brightness 6 Contrast Control Posttion - Maximum Clockwise. 
5. Horizontal à Vertical Hold Control Position' - Set correct position to lock in picture. 
e. With Control Position - Set for normal size. 
7. Vertical Site & Linearity Control Position - Set for normal size beet linearity. 
S. Focus Control Position - Properly focused. 
9. Volume Control ê Tone Control Position - Maximum Counter-Clockwise. 
10. Instrument (Meter) Used - (VTVM) Vacuum Tube Volt Meter. 
11. Unless otherwise designated all voltages measured in respect to Chamds Ground. 
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SPARTON TELEVISION SCHEMATIC DIAGRAM 
CHASSIS TYPE 24U174 - MODELS 58112 .5 58114 
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CHASSIS 21S173A, 24U174 
REF. SYMBOL DESCRIPTION 

"C" 
1 thru 19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
38 
37 
38 
39 
40 
41 
42 
43 
44 
50 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
82 
70 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
99 
101 
103 
104 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
120 
122 
123 
124 
125 

REF. SYMBOL 

"R" 

IN VHF TUNER UNIT 
CERAMIC DISK 5K 
CERAMIC -3.3 MMF 
CERAMIC - 100 MMF 
CERAMIC DISK 5K 
CERAMIC DISK 5K 
CERAMIC DISK 5K 
CERAMIC -270 MMF 
CERAMIC DISK 5K 
CERAMIC DISK 5K 
CERAMIC DISK 5K 
CERAMIC DISK 5K 
CERAMIC DISK 5E 
TUBULAR -100K MMF. 200V 
CERAMIC - 100 MMF. 
TUBULAR - 10K MMF. 400V. 
CERAMIC -4.7 MMF. 
CERAMIC -4.7 MMF. 
TUBULAR - 100K MMF. 200V. 
CERAMIC DISK 5K 
MICA -470 MMF. 
CERAMIC -47 MMF. 
TUBULAR - 100K MMF. 400V. 
TUBULAR - 100K MMF. 200V. 
ELECTROLYTIC -40-20-10-20 MED. 
TUBULAR -3.3K MMF. 600V. 
CERAMIC -2.2 MMF. 
CERAMIC DISK 5K 
CERAMIC - 120 MMF. 
CERAMIC - 1K MMF. 
CERAMIC DISK -5K 
TUBULAR -22K MMF. 400V. 
TUBULAR 33K MMF. 200V. 
ELECTOLYTIC -5 MFD. 50V. 
TUBULAR -10K MMF. 400V. 
TUBULAR -22K MMF. 600V. 
MICA -88 MMF. 
TUBULAR - 1K MMF. 600V. 
TUBULAR -47K MMF. 400V. 
TUBULAR -270K MMF. 200V. 
TUBULAR - 100K MMF. 400V. 
MICA - 1K MMF. 
MICA - 1K MMF. 
CERAMIC -2K - 5K -5K MME. 
MICA -4.7K MMF. 
CERAMIC DISK -5K 
MICA -2K MMF. 
TUBULAR -47K MMF. 400V. 
TUBULAR - 100K MMF. 400V. 
ELECTROLYTIC -20 -20 - 100 MFD. 
TUBULAR -100K MMF. 2001/. 
TUBULAR -2.2K MMF. 600V. 
TUBULAR -220K MMF. 400V. 
TUBULAR -47K MMF. 400V. 
TUBULAR -47K MMF. 400V. 
TUBULAR -47K MME. 600V. 
TUBULAR -470K MMF. 200V. 
TUBULAR - 10K MMF. 400V. 
MICA -270 MMF. 
MICA -270 MMF. 
MICA -3.9K MMF. 
MICA -270 MMF. 
TUBULAR - 100K MMF. 200V. 
MICA -5.1K MMF. 
TUBULAR - 10K MMF. 400V. 
ELECTROYLTIC -40 -40 MFD. 
CERAMIC DISK -5K 
CERAMIC DISK -5K 
CERAMIC DISK -5K 
CERAMIC DISK -5K 

DESCRIPTION 

13 100 OHM 1/2 WATT 
14 3.9K OHM 1/2 WATT 
15 1K OHM 1/2 WATT 
17 88 OHM 1/2 WATT 
18 560 OHM 1/2 WATT 
19 181 OHM 1/2 WATT 
22 560 OHM 1/2 WATT 
23 68 OHM 1/2 WATT 
24 4.3K OHM 1/2 WATT 
26 180 OHM 1/2 WATT 
28 680K OHM 1/2 Watt 
29 2 WATT 
30 47K OHM 1/2 WATT 
31 CONTROL-CONTRAST & BRIGHTNESS 
32 8.2K OHM 1/2 WATT 
33 1 MEGOHM 1/2 WATT 
34 I2K OHM 1/2 Watt 
35 68 OHM 1/2 WATT 
36 180 OHM 1/2 WATT 
38 6.8K OHM 1/2 WATT 
39 10K OHM 1/2 WATT 
40 1K OHM 1/2 WATT 
41 150K OHM 1/2 WATT 
42 100K OHM 1/2 WATT 
43 CONTROL-CONTRAST 81 BRIGHTNESS 
44 10K OHM 1/2 WATT 

PA4334-I 
PA4326-4 
PA4332-3 
PA4334-1 
PA4334-1 
PA4334-1 
HK36M-271 
PA4334-1 
PA4334-1 
PA4334-1 
PA4334-1 
PA4334-1 
PC42GK-104 
HK36M-101 
PC42GL-103 
PA4328-11 
PA4328-11 
PC42GK-104 
PA4334-1 
MC60E-471 
CC30A-470 
PC42GL-104 
PC420K-104 
PA4307-29 
PC42GM-332 
PA4326-1 
PA4334-I 
PA4332-4 
HK36M-102 
PA4334-I 
PC42GL-223 
PC42GK-333 
PA4308-2 
PC42GL-I03 
PC42GM-223 
MC60E-880 
PC42GM-102 
PC42GL-473 
PC42GK-274 
PC42GL-104 
MC61E-102 
MC61E-102 
PA4339-4 
MC61F-472 
PA4334-1 
MC6IE-202 
PC42GL-473 
PC42GL-104 
PA4307-30 
PC42GK-I04 
PC42GM-222 
PC42GL-224 
PC42GL -473 
PC42GL-473 
PC42GM-473 
PC42GK-474 
PC42GL-103 
MC60E-271 
MC80E-271 
MC83F-392 
MC60E-271 
PC42GK-104 
MC61E-512 
PC42GL-103 
PA4307-13 
PA4334-1 
PA4334-1 
PA4334-1 
PA4334-1 

SPARTON PART NO. 

BR12N-101 
BR12G-392 
BR12N-102 
BR 12G-680 
BR12G-560 
BR I2G - 183 
BR12G-560 
BR12G-880 
BR12G-432 
BRI2S-181 
BRI2N-684 
DR12S-823 
BR12G-473 
PA4458-1 
BRI2G-822 
BR12S-105 
BR12G-123 
BRI2S-680 
BR120-181 
CR12G-882 
BR12S-103 
BRI2M-102 
BR12S-154 
BR1SS-104 
PA4458-1 
BR12S-103 

PARTS LIST 
45 2K OHM 10 WATT WIREWOUND 
48 CONTROL- FOCUS & HEIGHT 
47 300K OHM 1/2 WATT 
51 1K OHM 1/2 WATT 
52 180 OHM 1/2 WATT 
53 47K OHM 1/2 WATT 
54 4.7K OHM 1/2 WATT 
55 4.7K OHM 1/2 WATT 
56 10K OHM 1/2 WATT 
57 CONTROL -VOLUME 
58 8.8 MEGOHM 1/2 WATT 
59 270K OHM 1/2 WATT 
60 270K OHM 1/2 WATT 
81 470K OHM 1/2 WATT 
62 390 OHM I WATT 
63 1K OHM 10 WATT WIRE WOUND 
70 2.2 MEGOHM 1/2 WATT 
72 22K OHM 1/2 WATT 
73 22K OHM 1/2 WATT 
74 22K OHM 1/2 WATT 
75 2.2K OHM 1/2 WATT 
78 4.7K OHM 1/2 WATT 
77 2.2 MEGHOM 1/2 WATT 
78 88K OHM 1/2 WATT 
79 2.2K OHM 1/2 WATT 
80 8.2K OHM 1/2 WATT 
81 8.2K OHM 1/2 WATT 
82 1.1 MEGOHM 1/2 WATT 
89 CONTROL-HORIZ. & VERT. HOLD 
84 100K OHM 1/2 WATT 
85 6.8 MEGOHM 1/2 WATT 
86 100K OHM 1/2 WATT 
87 CONTROL FOCUS & HEIGHT 
88 100K OHM 1/2 WATT 
89 8.2K OHM 1/2 WATT 
92 2.2 MEGOHM 1/2 WATT 
93 1K OHM 1 WATT 
94 CONTROL-VERTICAL LINEARITY 
98 470 OHM 1/2 WATT 
106 CONTROL-HORIZ. SRIVE 
107 39 OHM 1/2 WATT 
110 100 OHM 1/2 WATT 
111 470K OHM 1/2 WATT 
112 10K OHM 1/2 WATT 
113 8.2 OHM 2 WATT 
114 180K OHM 1/2 WATT 
115 100K OHM 1/2 WATT 
118 CONTROL-HORIZ. & VERT. HOLD 
117 1.5K OHM 1/2 WATT 
118 4.7K OHM 1/2 WATT 

119 100K OHM 1/2 WATT 
120 100K OHM 1/2 WATT 
121 470K OHM 1/2 WATT 
122 4.7 MEGOHM 1/2 WATT 
123 I2K OHM 2 WATT 
127 470E OHM 1/2 WATT 

REF. SYMBOL 

"L" 

12 
13 
14 
15 
16 
17 
18 
19 
20 
25 
34 
35 
36 
37 
38 
41 
42 
43 

REF. SYMBOL 

2 

4 
5 

"T" 

DESCRIPTION 

TRAP -21.75 MC. 
P.I.F. AMP. -25.0 MC. 
P.I.F. AMP. -23.8 & 2*(3.0 MC. 
P.I.F. AMP. -23.8 & 26.0 MC. 
VIDEO PEAKING -200 MH. 
VIDEO PEAKING -600 MH 
VIDEO PEAKING - 175 MH 
TRAP -4.5 MC 
VIDEO PEAKING COIL & RESISTOR ASSY. 
SOUND TAKE OFF TRAP COIL ASSY. 
WIDTH CONTROL 
HORIZ. LIN. CONTROL 
HORIZ. OSCILLATOR 
VIDEO PEAKING COIL & RESISTOR ASSY. 
FILTER CHOKE 
R.F. CHOKE Fa TUBING ASSY. 
R.F. CHOKE & tinseic ASSY. 
R.F. CHOKE 41: TUBING ASSY. 

DESCRIPTION 

RADIO DETECTOR COMPLETE ASSY. 
AUDIO OUTPUT TRANSFORMER 
VERTICAL OUTPUT TRANSFORMER 
VERTICAL BLOCKING OSC. 
AUTOTRANSFORMER ASSY. 
POWER TRANSFORMER 

PA4200 -23 
PA 4454 
BR12N-334 
BR12N=102 
BR12G-181 
BR123-390 
BR12G-472 
BR12G-472 
BR 12S-103 
PA4436-3 
BR12N-685 
BR12S-274 
BR12S-274 
BRI2N-474 
CR12S-391 
PA4200-20 
BR12N-225 
BR12S-223 
BR12S-223 
BR12S-223 
BR12G-222 
BR12G-472 
BR12N-225 
BR12S-683 
BR12G-222 
BR12S-822 
BR12S-822 
BR12G-115 
PA4456-1 
BR12S - 104 
BR12S-685 
BR12S-104 
PA4454 
BR12S-104 
BR12S-822 
BR12N-225 
CR12S-102 
PA4411 
BR12N-471 
PA4446 
BR12S-390 
BR12N-101 
BR12S -474 
BR12S-103 
DR12S-822 
BR12G-184 
BR12S-104 
PA4456-I 
BR12G-152 
BR12G-472 
BR12S-104 
BR12S-104 
BR12S-474 
BR12N-475 
DR12S-123 
BR12N-474 

SPARTON PART NO. 

AB43523-I4 
AA6408-1 
Aei 6409-1 
AA 6409-1 
AA6613-4 
AA6613-8 
AA6613-9 
AA6407-1 
AA6391-1 
AA8667-6 
AA6400-4 
AA6400-5 
AA6403-2 
AA639I-1 
AA6830-1 
AA6376-2 
AA6376-2 
AA6376-2 

SPARTON PART NO. 

AA6684-4 
AB44066-3 
AA44062-7 
AB47006-4 
PC70015 
AB44027-1 

MISCELLANEOUS CHASSIS TYPE 215173A 

SPEAKER - 6 INCH ROUND (MODEL 5301A, 5302A, 30112, 30114) 
FOLDED DIPOLE ASSEMBLY (MODEL 5302A, 5302A, 30112, 30114) 
DIAL LIGHT BRACKET & GROMMET ASSY. (MODEL 5301A, 5302A, 30112, 30114) 
DIAL LIGHT SOCKET EXTENSION (MODEL 5301A, 5302A, 30112, 30114) 
DIAL LIGHT FILTER (MODEL 5301A, 5302A, 30112, 30114) 
DIAL LIGHT COVER (MODEL 5301A, 5302A, 30112, 30114) 
DIAL LIGHT BULB (MODEL 5301A, 5302A, 30112, 30114) 
CABINET-TABLE MODEL-DURON MAHOGANY (MODEL 5301A, 30112) 
CABINET-TABLE MODEL-DURON BLOND (MODEL 5302A,) 
CABINET-TABLE MODEL7DURON LIMED OAK (MODEL 30114) 
KNOB-INFREQUENT CONTROL-INNER (MAROON) (MODEL 5301A, 5302A) 
KNOB-INFREQUENT CONTROL-OUTER (MAROON) (MODEL 5301A, 5302A, 30112, 30114) 
KNOB-HORIZ. eVERT. HOLD (MAROON) (MODEL 30112, 30114) 
KNOB-CONTROL & BRIGHTNESS (MAROON) (MODEL 30112, 30114) 
TUNER KNOB ASSEMBLY (MAROON) (MODEL 5301A, 5302A, 30112, 30114) 
CONTROL KNOB (MAROON) (MODEL 530IA, 5302A, 30112, 30114) 
OFF/ON/VOLUME KNOB ASSEMBLY (MAROON) (MODEL 5301A, 5302A, 30112, 30114) 
CONTROL-KNOB (MAROON) (MODEL 5301A, 5302A, 30112, 30114) 
POWER CORD Fa PLATES ASSEMBLY (MODEL 5301A, 5302A, 30112, 30114) 
TUBE END SHIELD (MODEL 5301A, 5302A, 30112, 39114) 
SAFETY BACK & LABELS ASSEMBLY (MODEL 5301A, 5302A, 30112, 30114) 
DIAL LIGHT SOCKET EXTENSION (MODEL 5302A, 5301A, 30112, 30114) 
SPARTON EMBLEM NAME PLATE (MODEL 5301A, 5302A, 30112, 30114) 
BRACKET-DIAL EIGHT MOUNTING (MODEL 5301A, 5302A, 30112, 30114) 
MASK (MODEL 5301A, 5302A, 30112, 30114) 
SAFETY GLASS (MODEL 5301A, 5302A, 30112, 30114) 
SAFETY BACK (MODEL 5301A, 5302A, 30112, 30114) 
TUNER UNIT 
HIGH VOLTAGE TUBE SOCKET ASSY. 
DUODECAL SOCKET 
DIAL LIGHT SOCKET 
ANTENNA TERMINAL STRIP & BRKT. ASSY. 
EXTENSION SPRING (LEAD SUPPORT) 
ION TRAP 
ION TRAP 
MAGNETIC CENTERING RING 
PICTURE TUBE -TYPE 21FP4A 

SPEAKER -6 INCH ROUND (MODEL 58112, 58114) 

PC63000-43 
AB41923-6 
AA6819-1 
PA6117 
PA1294 
PA1295 
PA4I00-2 
PD90112-2 
PD90112-3 
PD90112-4 
PA5659-1 
PA 5660-1 
PA 5669-1 
PA 5670-1 
AB43593-1 
PB40363 - 1 
AB43596-1 
PB40366-1 
AA8381-1 
PB40353 - 1 
AA6383-99 
PA6117 
PB40359 
PB4I996 
PD93035-2 
PD93026-1 
PD93071 
PD93174-4 
AB43570-2 
PB40345-1 
PB40379 
AA6818-1 
PA4146 
PA1270 
PA 1248-4 
PA1270 
PD93I72-2 

PC 63000-43 

©John 1. Rider 



ALIGNMENT PROCEDURE UNMODULATED (CW) GENERATOR METHOD 

Step One: SOUND TRAP ALIGNMENT 

A. Adjust all controls to normal operating position. Connect the R.F. Signal Generator to the 
grid of V-2 (Point A.) I.F. input adapter, as shown below. 

R. F. Generator 

B. 
C. 

D. 
E. 

220 K 

500 UHF 
To grid of V2 
Point ( A) 

To chassis ground 

3 volt bias 
battery 

Connect VTVM across R92 (Point C.) Use low volts D. C. Scale. 
Connect a 4.5 volt bias battery between Point G and ground. (Positive terminal of battery 
to chassis ground.) 
Set R.F. Tuner to channel which gives minimum indication on voltmeter. 
Adjust L12 for minimum indication on voltmeter at the specified frequency: 

L12 21.75 mc 

Step Two: PDC IF ALIGNMENT 

A. Adjust L11, L19, L14, L15, for maximum indication on voltmeter at the specified 
frequency: 

L11 
L13 
L14 
L15 

Step Three: SOUND IF ALIGNMENT 

A. 
B. 
C. 
D. 
E. 

F. 
G. 

22.5 
25.0 
23.8 
28.0 

MC 

MC 

MC 

Me 

Connect the R.F. Signal Generator to Point C. 
Inject the 4.5 mc signal. (Frequency accuracy important.) 
Connect VTVM from Point E to ground. Use — 10 volt DC Scale. 
Adjust L25 and Ti primary for maximum indication on voltmeter. 
Connect VTVM from Point F to ground. Use lowest D. C. Scale. Adjust secondary of Ti 
for zero output, as indicated by voltmeter. Note: It is possible to produce a positive or 
negative voltage indicated by varying this adjustment. The point where the voltage swings 
from positive to negative is zero output and indicates correct alignment.( If Ratio Detector is 
seriously misaligned repeat alignment of primary and secondary until no improvement 
can be made.) 
Connect VTVM with detector probe from Point D to ground. Use lowest DC Scale. 
Adjust L19 for minimum indication on voltmeter. 

ELECTRICAL SPECIFICATIONS 

Pnwer Supply 105-125 Volts AC 60 Cycle only 
r:,wer Consumption 235 Watts 
Aadio Power Output Maximum Undistorted 2.5 Watts 
Tuning Range T.V. Channels 2 thru 83 
Antenna Input Impedance 300 Ohms Balanced 
Intermediate Frequencies Picture 26.25 Mc. 
hitercarrier Sound System 4.5 Mc. 
Voice Coil Impedance 3.2 Ohms at 400 Cycles 

VISUAL ALIGNMENT CHECK USING SWEEP GENERATOR, 
MARKER GENERATOR, AND OSCILLOSCOPE. 

A. Adjust all controls to normal operating position. Connect the sweep generator to the grid 

of V2 (point A.) Connect a 4.5 volt bias battery between point G and ground. (Positive 

terminal of battery to chassis ground.) 

B. Connect the oscilloscope across R32 (point C) by means of the shielded cable and filter 

system shown below. 

Oscilloscope 47K 

1 

-J 

Vert. 

Shielded Cable 
50 uuf. 

To Foint ( C) 

, To ground 

C. Adjust the R. F.. sweep generator so that it sweeps from approximately 20 to 30 mc. 

D. Adjust the oscilloscope so that the I.F. response is visible. (Set tuner to channel 

where rotation of Fine Tuning does not change observed response.) 

E. Inject proper marker signals as recommended by manufacturer of R.F. sweep 

generator used. 

F. Observe the band width, relative position of the picture carrier, and flatness of the 

overall I.F. response curve. II necessary, slightly vary the tuning of the picture 

I.F. coils L11, L13, L14, L15, until the picture I.F. response shown is obtained. 

The solid curve depicts the ideal I.F. response while the dotted curves show 

permissable variations. 

23.25 Mc. 
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CHASSIS 24U214 

MISCELLANEOUS SERVICE HINTS 

VHF R.F. AND MIXER ALIGNMENT 

1. Set station selector to Channel 12. 

2. Connect oscilloscope through 10,000 ohms to test point T (Wire loop on top of tuner.) 

3. For negative bias connect -3 volts DC to A.G.C. lead (white covered wire) from tuner. 

4. Feed sweep generator into antenna terminals, sweeping Channel 12. 

5. Adjust C3, C6 and C13 (upright screws on top of tuner) for flat top response curve and 

maximum gain. Check markers on all channels. They should fall in automatically on all 

channels. 

VHF OSCILLATOR ALIGNMENT 

1. Turn on set and select channel to be viewed. 

2. Center fine tuning control. 

3. Place a non inductive screwdriver through opening, and adjust oscillator coil for best 

picture and sound. 

4. Repeat this adjustment for each channel that can be viewed in the area. 

ADJUSTMENT SUGGESTIONS FOR PM FOCUS UNIT 

UNDER NORMAL CONDITIONS, ALL FOCUS ADJUSTMENTS CAN BE MADE BY INSERTING A 

SCREWDRIVER THRU THE HOLE IN THE BACK OF THE CABINET AND INTO THE SLOTTED 
END OF THE FOCUS CONTROL SHAFT. ROTATE THE SHAFT EITHER CLOCKWISE OR COUNTER-
CLOCKWISE UNTIL BEST OVERALL FOCUS IS OBTAINED. 

1. IT IS RECOMMENDED THAT THE PHYSICAL POSITIONING OF THE PM FOCUS UNIT BE 
PLACED SO THAT THE MOUNTING BRACKET HAS THE TWO SELF-TAPPING SCREWS IN THE 
CENTER OF THE SLOT. 

2. IN THE EVENT THE BRIGHTNESS VARIES WHILE ADJUSTING THE FOCUS UNIT FOR BEST 
OVERALL FOCUS, MOVE THE FOCUS UNIT ASSEMBLY FORWARD (TOWARD THE YOKE) 
APPROXIMATELY 3/8" AND RESET THE ION TRAP FOR MAXIMUM BRIGHTNESS THEN RE-
FOCUS (PM) UNIT. 

3. FOR BEST COMPROMISE, TO OFFSET VARIATIONS IN FOCUS WITH DIFFERENT BRIGHT-
NESS SETTINGS, MAKE ALL FINAL FOCUS ADJUSTMENTS AT A HIGH BRIGHTNESS CONTROL 
cETTING. 

MISCELLANEOUS SERVICE HINTS 

Horizontal Drive Adjustments: 

With 125V.A.C. line adjust vertical deflection for 10% over-scan with best 
linearity then adjust horizontal linearity control for best linearity and follow 
with adjustment of horizontal width control for maximum width. Adjust 
horizontal hold control to its maximum counter-clockwise position. De-
crease horizontal drive control resistance until the compression near the 
center of the picture disappears. Reset horizontal hold control to its mid-
position. 

With 117 A.C. line volts, the cathode current of the 6BQ6 must not ex-
ceed 110 Ma. with zero beam current. 

Horizontal Oscillator Adjustment: 

With 117 A.C. line volts and the horizontal hold control set at the mid-point 
of its range, adjust L-36 for synchronization with approx. zero volts from 
Pin 41 of V-17 to ground as measured with a vacuum tube or other high im-
pedance voltmeter. 

Adjustment of Anti-Pin Cushion Corrector Magnets: 

These magnets are mounted on the deflection coil mounting bracket and can 
be moved in and out by first loosening the mounting screws. Under certain 
conditions it may be necessary to form, or bend the flexible arms which 
support the magnets. The above adjustment is made at the factory and should 
not require re-adjustment unless the original position Of the magnets is accidently 
disturbed. Adjustment can be made in the following manner: 

1. With the size controls reduce the size of the raster until the sides are 
visible. 

2. Adjust the corrector magnets for straightest possible raster edges. 
Restore the picture to normal size. 

Misadjustment of the corrector magnets may cause barreling, keystoning 
and/or poor linearity. 
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SOUND I.F. 
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VOLTAGE TEST SPECIFICATIONS: 
. All Voltages & Current measured with VHF - UHF Switch in VHF position. 

B. Channel Switch Position - Channel 2-
S. Line Voltage - 117 Volis A.C. No signal input applied to set. 
4. Brightness & Contrant Control Position - Maximum Clockwise. 
5. Horizontal & Vertical Hold Control Positions - Set correct position to lock in picture. 
O. Width Control Position - Set for normal sine. 
7. Vertical Size & Linearity Control Position - Set for normal nixe best linearity. 
8. Focus Control Position - Properly focused. 
9. Volume Control & Tone Control Position - Maximum Counter-Clockwise. 
10. Instrument (Meter) Used - (VTVM) Vacuum Tube Volt Meter. 
Il. Unisse otherwise designated all voltages measured in respect to Chassie Ground. 

REF.SYMBOL 

"C" 

1 (bru 19 

DESCRIPTION 

CAPACITORS 

IN VHF TUNER UNIT 

20 5K CERAMIC DISK 
21 3.3 CERAMIC 
22 100 CERAMIC 
23 5K CERAMIC DISK 
24 5K CERAMIC DISK 
25 5E CERAMIC DISK 
26 270 CERAMIC 
27 5K CERAMIC DISK 
28 5K CERAMIC DISK 
29 5K CERAMIC DISK 
30 5K CERAMIC DISK 
31 5K CERAMIC DISK 
32 .1 MF.200V TUBULAR 
33 100 CERAMIC 

34 .01 MF.400V TUBULAR 
35 4.7 CERAMIC 
36 4.7 CERAMIC 
37 .1 MF.200V TUBULAR 
38 5K CERAMIC DISK 
39 470 CERAMIC 
40 47 CERAMIC 
41 .1 MF .400V TUBULAR 

42 .1 MF.200V TUBULAR 
49A 10 MF.350V ELECTROLYTIC 
43B 20 MF.25V ELECTROLYTIC 
43C 40 MF.400V ELECTROLYTIC 
43D 40 MF.450V ELECTROLYTIC 
44 3.3K CERAMIC 
50 2.2 CERAMIC 
51 33 CERAMIC 
52 5K CERAMIC DISK 
53 120 CERAMIC 
54 IK CERAMIC 
55 5K CERAMIC DISK 
56 .022 MF.400V TUBULAR 
57 .033 MF.200V TUBULAR 
58 5 MF.50V ELECTROLYTIC 
59 .01 MF.400V TUBULAR 
60 .022 MF.600V TUBULAR 
61 68 CERAMIC 

82 .001 MF.600V TUBULAR 
70 .047 MF.400V. TUBULAR 
71 150 CERAMIC 
72 .027 MF.200V 
73 .1 MF .400V TUBULAR 
74 1K MICA 
75 1K MICA 
78 2K/5K/5K HERLEC 
77 4.7 MICA 
78 5E CERAMIC 
79 2K MICA 
80 .047 MF.400V TUBULAR 
81 .1 MF.400V TUBULAR 
82A 100 MF.50V ELECTROLYTIC 
828 20 MF.450V ELECTROLYTIC 
82C 20 MF.450V ELECTROLYTIC 
83 .1 MF.200V TUBULAR 
99 .022 MF.600V TUBULAR 
100 56 CERAMIC 
101 .22 MF.400V TUBULAR 
102 500 CERAMIC 
103 .047 MF.400V TUBULAR 
104 .047 MF.400V TUBULAR 
105 1.8K CERMIC 
106 .047 MF.400V TUBULAR 
107 .47 MF.200V TUBULAR 
108 .01 MF.400V TUBULAR 
109 270 CERAMIC 
110 270 CERAMIC 
111 3.9K MICA 
112 270 CERAMIC 
111 .1 MF.200V TUBULAR 

114 5.1K MICA 

115 .01 MF.400V TUBULAR 

SPARTON PART NO. 

PA4334-1 
PA4328-4 
PA 4332 -3 
PA4334-1 
PA4334-1 
PA4334-1 
HK36M-271 
PA4334-1 
PA4334-1 
PA4334-1 
PA4334-1 
PA4334-1 
PC42GK-104 
111138M-101 
PC42G L-103 
PA4328-II 
PA4328-11 
PC42GK-104 
PA4334-1 
MC60E-471 
CC30A - 470F 
PC42GL-104 
PC42GK-104 
PA4307-29 
PA4307-29 
PA4307-29 
PA 4307-29 
PC42GM-332 
PA4326-1 
CC30A330F 
PA4334-1 
PA4332-4 
HK38M-102 
PA4234-1 
PC42CL-223 
PC42CK-333 
PA4308-2 
PC42GL-103 
PC42CM-229 
MC60E-680 
PC42GM-IO2 
PC42FL-479 
MC60E-151 
PC42GK-274 
PC42GL-104 
MC61E-102 
MC6IE-102 
PA4999-4 
MC61F-472 
PA4334-1 
MC61E-202 
PC42FL-473 
PC 42GL - 104 
PA4307-30 
PA4307-30 
PA4307.30 
PC42GK-104 
PC42GM-222 
IN YOKE ASS'Y. 
PC42GL-224 
PA4942-2 
PC42GL-473 
PC42GL-473 
MME - 182 
PC42GL-473 
PC42GK-474 
PC42GL-103 
MC60E-271 
MC80E-271 
MC63F.392 
MC60E -271 
PC42FK-I04 

MC81E -512 
PC42FL-103 

PA RTS LIST 
RE F.SYMBOL 

' C" 

DESCRIPTION 

CAPACITORS 

120A 40 MF.475V ELECTROLYTIC 

120B 40 MF.475V ELECTROLYTIC 
122 5E CERAMIC 
123 5K CERAMIC 
124 5K CERAMIC 
126 5K CF!' 1MIC 

REF.SYMBOL DESCRIPTION 

"R" 

1 th ru 12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
47 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
82 
83 

70 
71 
72 
73 
74 
75 
78 

77 

RESISTORS 

IN VHF TUNER UNIT 
100 1/2 WATT 
3.9K 1/2 WATT 
1K 1/2 WATT 
100 1/2 WATT 
68 1/2 WATT 
56 1/2 WATT 
18E 1/2 WATT 
1K 1/2 WATT 
100 1/2 WATT 
56 1/2 WATT 
68 1/2 WATT 
4.3K 1/2 WATT 
100 1/2 WATT 
180 1/2 WATT 
1 MEG. 1/2 WATT 
880K 1/2 WATT 
82K 2 WATT 
47K 1/2 WATT 
1H Contrait & Brightness 
8.2K 1/2 WATT 
1 MEG. 1/2 WATT 
12E 1/2 WATT (PART of L- I8) 

88 1/2 WATT 
180 1/2 WATT 
12K 1/2 WATT(Part of L-20) 
6.8K I WATT 
10K 1/2 WATT 
1K 1/2 WATT 
150K 1/2 WATT 
100K 1/2 WATT 
100E Brightness & Contrast 
10K 1/2 WATT 
2K 10 WATT (w,v,r,) 
330E 1/2 WATT 
470E 1/2 WATT 
1K 1/2 WATT 
180 1/2 WATT 
47K 1/2 WATT 
4.7K 1/2 WATT 
4.7K 1/2 WATT 
10E 1/2 WATT 
330K VOLUME CONTROL & SW. 
8.8 MEG. 1/2 WATT 
270E 1/2 WATT 
270K 1/2 WATT 
470K 1/2 WATT 
390 1 WATT 

1K 10 WATT (W.W.) 
2.2 MEG. 1/2 WATT 
270E 1/2 WATT 
22K 1/2 WATT 
22K 1/2 WATT 
22K 1/2 WATT 
2.2K 1/2 WATT 
4.7K 1/2 WATT 

2.2 MEG.1/2 WATT 

RE* .SYMBOL 
SPARTON PART NO. 

PA4307-13 
PA4307-13 
PA4334-1 
PA4334-1 
PA4334-1 
PA4334-1 

SPARTON PART NO. 

BR12N101 
BR12G392 
BR12N102 
BR12N101 
BR12N880 
BR12n560 
BR12G183 
BR12S102 
BR12N101 
BR12N560 
BR12N680 
BR12G432 
BR12N101 
BRI2S181 
B12128105 
BR12N884 
DR12S823 
BR12G473 
PA4458 
BR12G822 
BRI2S105 
BRI2S123 
BR 129680 
BRI2G181 
BRI2S123 
CR12G682 
BRI2S103 
BR12N102 
BRI2S154 
BR12S104 
PA4458 
BR12S103 
PA4200-23 
BR12N334 
BR12N474 
BR12N102 
BRI2S181 
BRI2S473 
BR12G472 
BR12G472 
BR12S103 
PA4461-2 
BR12S685 
BR12S274 
BR12S274 
BR 123474 
CR12S391 
PA4200 -20 

BR12N225 
BRI2S274 
BR12S223 
BR12S223 
BR12S223 
BR12G222 
BR12G472 
BR12N225 

MISCELLANEOUS 
COMPLETE RECEIVER ASSEMBLY 
UNIVERSAL COUPLING 
RESISTOR-3K OHM 10W WIRE WOUND 
RESISTOR-1.2K OHM WIRE WOUND 
RESISTOR-2K OHM WIRE WOUND 
CONTROL-VOLUME 
UHF ANTENNA FILTER UNIT 
SWITCH-UHF (FRONT) 
SWITCH-UHF (REAR) 
POWER TRANSFORMER 
KINGSTON UHF-CONVERTER UNIT 
CABINET-TABLE MODEL MAHOGANY (MODEL 50312, 21322, 33322, 36342) 
CABT:.1 T-TABLE MODEL-LIMED OAK (MODEL 50414, 34324, 36343) 
SPEAI,ER-6 INCH ROUND (MODEL 50312, 50314) 

91 
92 
93 
94 
95 
96 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 

DESCRIPTION 

RESISTORS 

78 68K 1/2 WATT 
79 2.2K 1/2 WATT 
80 8.2K 1/2 WATT 
81 8.2K 1/2 WATT 
82 1.1 MEG. 1/2 WATT 
83 I MEG.VERT.8, HORIZ;HOLD 
84 100K 1/2 WATT 
85 6.8 MEG. 1/2 WATT 
88 100K 1/2 WATT 
87 2.5 MEG.VERT.SIZE CONTROL 
88 100K 1/2 WATT 
89 8.2K 1/2 WATT 
90 20K 1 WATT 

10K 2 WATT 
2.2 MEG. 1/2 WATT 
IK 1 WATT 
5K VERT.LINEARITY CONTROL 
560 1/2 Watt(In Vert.Yoke Coil) 
560 1/2 WATT (In Vert.Yoke Coi» 
470 1/2 WATT 
1K 1/2 WATT (In Yoke Asey) 
1 MEG. 1 WATT 
5.6K 2 WATT 
12K 1 WATT 

3.3 1 WATT (W.W.) 
36K 1 WATT 
15E 2 WATT 
IK HORIZ.DRIVE CONTROL 
39 1/2 WATT 
300 1 WATT 
150 2 WATT 
100 1/2 WATT 
470K 1/2 WATT 
10E 1/2 WATT 
8.2K 1/2 WATT 
180K 1/2 WATT 
100K 1/2 WATT 
50E HORIZ.&Vert.HOLD CONTROL 
1.5K 1/2 WATT 
4.7K 1/2 WATT 
100K 1/2 WATT 
100K 1/2 WATT 
470K 1/2 WATT 
4.7 MEG. 1/2 WATT 
12E 2 WATT 

128 3E 10 WATT (W.W.) 
127 470K 1/2 WATT 
128 68K 1 WATT 

REF.SYMBOL 

"L" 

1 thru 11 

12 
13 
14 
15 
18 
17 
18 
19 
20 
34 
35 

AD2-24U214 
PA1349 
PA4200-26 
PA4218 
PA42I9 
PA4481-2 
PA5353 
PB42013 
PB42014 
AB44036-1 
PC70021 
PD90159-2 
PD90159-4 
FC63000-43 

DESCRIPTION 

"COILS" 

IN VHF TUNER UNIT 

21.75 MC TRAP 
25.0 MC P.I.F. 
23.8 MC P.I.F. 
28.0 MC P.I.F. 
200 UH PEAKING COIL 
600 UH PEAKING COIL 
175 UH PEAKING COIL 
4.5 MC TRAP 
R.F.CHOKE 
WIDTH COIL 
HOFUZ.LINEARITY COIL 

SPARTON PART NO. 

BR 125683 
BR12G 222 
BR 123822 
BR 12S822 
BR12G115 
PA4456 
BR12G104 
BR12S635 
BR12G104 
PA4454 
BRI2G104 
BR12G822 
CRI2S203 
DR125103 
BR12N225 
CRI2S102 
PA4411 
BRI2S561 
BR12S581 
13R123471 
BR123102 
CRI2S105 
DR12S582 
CRI2S123 
CR12S33 
CR12S383 
DR12S183 
PA4446 
BR 128390 
CR12S301 
DRI2S151 
BR12N101 
BRUS 474 
BR12S103 
BR12S822 
BR128184 
BR126104 
PA4458 
BR 12S152 
BR12G472 
BR12S104 
BR 123104 
BR12S474 
BR12S475 
DR128123 

PA4200 -28 
BR 123474 
CR12S883 

SPARTON PART NO. 

AB43523 - 14 
AA6408-1 
AA8409-1 
AA8409-1 
AA6813-4 
AM:1613-8 
AA8613 -9 
AA8407-1 
AA8376-2 
AA6400-4 
AA6400-5 

© John F. Rider 
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Sparton 21 Inch Cornell 
Mahogany Console 
Model 14A204 * 

Sparton 21 Inch Princeton 
Mahogany Console 
Model 12A204 * 
Model 12A210 

* Aluminized 

Sparton 21 Inch Stanford 
Mahogany Table Model 
Model 11T210 

BRIEF ELECTRICAL SPECIFICATIONS 

Power Supply.  
Power Consumption  
Audio Power Output  
Tuning Range  
Antenna Input Impedance  
Intermediate Frequencies  
Intercarrier Sound System  
Voice Coil Impedance  

*Total harmonic distortion 8% at 400 cycles. 

105-125 Volts AC 60 Cycle only 
230 Watts 
Maximum 2.5 Watts * 
T. V. Channels 2 thru 83 
300 Ohms Balanced 
Picture 45.75 Mc. 
4.5 Mc. 
3.2 Ohms at 400 Cycles 
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CHASSIS 23U214 

SUGGESTED ALIGNMENT PROCEDURE 

Since the picture I. F. system in the receiver consists of a flat staggered triple (V4, V5, &V6) preceded 
by a double tuned, over coupled converter stage, it is necessary to align the picture I. F. in two steps. 
First, the triple is aligned for a flat overall response from the first picture I. F. grid. Second, the , IVt, 
coupled converter stage is aligned against the flat response of the triple to produce the desired I. F 

response characteristic. 

Picture I. F. Alignment - 
Conditions: 

A. V7 (6AU6) tube removed from socket 
B. -4.5 volts applied across C48, Test Point #7 
C. Tuner set to Channel # 12 or some other high channel 
D. Adjust all other controls for normal picture 
E. Signals applied to grid of V4 (1st Pix I. F.) thru suitable adapter (Fig. # 1). 
F. Connect V.T.V.M. across diode load R48 using low volts DC scale, Test Point #3 

R.F. GENERATOR 

i-c)----

50 COAX. 1000 UMF 

I( 

To grid of V4 (Pin # 1) for 
alignment of triple. 

To grid of V2 (Pin #2) 
for overall IF 

CHASSIS 
GROUND 

3 VOLT BIAS 
BATTERY 

Used when aligning response through 
100K Converter only 

Note: When applying signal to V2, remove 6U8 (converter) and wrap 
small insulated wire around Pin #2. Strip enough to go around 
and make contact on Pin * 2. Replace tube. 

FIG. el 
ALIGNMENT OF TRIPLE 

Step 1. Unmodulated generator set at 43.8 Mc then adjust Ti for maximum meter indication 
on V.T.V.M. 

2. Unmodulated generator set at 45 Mc adjust L32A (bottom) for maximum meter indication 
on V.T.V.M. 

3. Unmodulated generator set at 42.7 Mc adjust L31A (bottom) for maximum meter 
indication on V.T.V.M. 

4. Unmodulated generator set at 47.25 Mc adjust L32B (top) for minimum dip indication on 
V.T.V.M. 

5. Unmodulated generator set at 41.25 Mc adjust L31B (top) for minimum dip indication 
on V.T.V.M. 

6. Remove V.T.V.M. and connect scope to Test Point #3. Adjust generator to sweep 40 to 
50 Mc. Touch up Ti, L32A, L31A for flat response from 42.7 Mc to 45.0 Mc. Fig. #3. 

7. Inject marker signal at 41.25 Mc and 47.25 Mc as recommended by manufacturer of R. F. 
Sweep generator used. Check alignment of traps L31B and L32B. This completes 
alignment of triple. 

OVERALL ALIGNMENT 

Step 1. Apply signal to grid of V2 (converter) thru suitable adapter. Fig. # 1. (For overall response 
curve check). 

2. Apply -3 volts bias to tuner, Test Point #2 thru 100K resistor (see Fig. #1). (-4.5 volts 
remains connected to Point # 7). 

3. Remove scope and connect V.T.V.M. to Test Point #3. 

OSCILLOSCOPE 

F-SHIELDED CABLE 

FIG. #2 

1  
47k 

POINT 

750 1111F 

TO GROUND 

4. Unmodulated generator set at 41.25 Mc adjust L3OB for minimum dip indication of V.T.V.M. 

5. Detune L14 on tuner to high frequency limit. (Core out of coil-maximum counter-clockwise 

6. Unmodulated generator set at 43.8 Mc align L30A (bottom) for maximum meter indication 
on V.T.V.M. 

7. Shunt L30A with 1 K resistor. 

8. Unmodulated generator set at 43.8 Mc align L14 (Tuner output) for maximum meter indi-
cation on V.T.V.M. 

9. Adjust generator to sweep from 40 to 50 Mc. Observe the bandwidth, relative position of 
pix carrier, and flatness of the overall I. F. response curve. Fig. # 3. If necessary, slightly 
vary the tuning of L14 and L30A for flat response between 42.7 Mc and 45.0 Mc. Picture 
carrier (45.75 Mc) should be down 50%. 

10. Inject markers at 41.25 Mc and 47.25 Mc, check alignment of traps (over swept curve) 
L31B (top) and L32B (top). 
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FIG. #3 IDEAL I. F. RESPONSE WITH PERMLSSABLE VARIATIONS 

Sound I.F. Alignment: 

A. Connect R. F. Signal Generator set at 4.5 Mc between the anode of the crystal video 
detector and chassis ground. 

B. Connect V.T.V.M. across R77, Test Point #5 (use -10V scale). 

C. Adjust 1.45 for maximum indication. 

D. Align T2 primary (bottom) and secondary (top) for maximum indication. 

E. Align T3 (bottom only) primary for maximum indication. 

F. Connect V.T.V.M. across C85, Test Point #6. 

G. Using lowest DC scale, adjust T3 Ratio Detector secondary (top) to zero output, 
as indicated by V.T.V.M. 

Note: It is possible to produce a positive or negative indication by varying this adjust-
ment . The point where the voltage swings from positive to negative is zero output and 
indicates correct alignment. (If Ratio Detector is seriously misaligned, repeat align-
ment of primary and secondary until no improvement can be made). 

H. Using an R. F. Probe, connect V.T.V.M. across R57, Test Point 14. 

I. Adjust L38 (4.5 trap) for minimum dip indication. 

General Note: It may be possible to find two positions at which tuning slugs resonate 
coils being aligned. In the case of all multiple winding coils only one position, the one 
with the tuning slug nearest the end of the coil form, is correct. The other slug position 
will change coupling between windings and cause improper circuit operation. 

INSTALLATION INSTRUCTIONS 

PICTURE 
CENTERING 
TAB 

FOCUS 
CONTROL 

WING NUT- YOKE 
POSITIONING (TILT) 

ION 
TRAP 

DEFLECTION YOKE AND FOCUS 
UNIT ASSEMBLY 

Ion Trap and Focus 
THIS ADJUSTMENT IS IMPORTANT TO LIFE OF PICTURE TUBE AND SHOULD BE MADE ON 
EVERY SET AS FOLLOWS: 
1. With brightness control set for low brilliance, move trap forward or backward and at the same 

time rotate until maximum brightness of raster is obtained. 
2. Readjust raster brilliance to normal. 
3. Adjust focus control until best picture detail is observed over entire face of picture tube. 
4. Readjust ion trap once more for maximum brilliance. 
THERE MAY BE TWO LOCATIONS WHERE ION TRAP WILL PRODUCE BRILLIANCE ON CRT; 
USE ONLY THE POSITION NEAR THE CRT BASE SOCKET; NEVER USE THE FORWARD POSITION 

Deflection Yoke 
1. The yoke must be held firmly against the flare of CRT. 
2. To level picture, loosen and adjust wing nut on yoke. 

Centering Raster 
1. Center with magnet control tab on focus unit. 
2. Readjust ion trap for maximum brilliance. 

Picture Symmetry 
Sometimes linearity and corresponding size controls may have to be re-adjusted. A test pattern is 
most practical for these adjustments which consist of HEIGHT, VERT LIN., WIDTH, and HOR LIN. 

Peak Performance Control 
1. With receiver operating, set the peak performance control to extreme counter-clockwise position 

(fringe area). 
2. Tune in strongest signal in your area. 
3. Set contrast to maximum (extreme clockwise position). 
4. If picture appears normal leave control set in fringe position. 
5. If picture shows any signs ov overload, rotate control clockwise towards local position until 

picture becomes normal. 
6. Do not turn control toward local position any more than necessary. 

Horizontal Oscillator (Make only when necessary) 
1. Pull 6AL5 (phase detector). 
2. Set hor. hold to center of range. 
3. Shunt L47 with .1 MFD 400V condenser from test point on high voltage transformer to ground. 
4. Adjust R133 until picture floats in horizontal sync. 
5.. Remove .1 condenser and adjust L47 until picture floats in horizontal sync. 
6. Replace 6AL5. 
7. Pull-in should occur when 2 or 3 diagonal bars are observed as hor. hold is rotated towards 

center of range. 
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CHASSIS 23U214 

Ccb 

MISCELLANEOUS SERVICE HINTS 

A 
Gr  

CAUTION: DOUBLE TUNED I. F. COIL ASSEMBLY PERMITS ADJ. OF BOTH SLUGS 
FROM TOP OR BOTTOM OF CAN. 

A. This tool end permits adj. of top slug (from 
top) and bottom slug (from bottom). 

B. This tool end permits adj. of both from 
either end since it will pass on thru the 
tuning slug. 

=  

I.F. Tube Replacement 

Due to the fundamental characteristics of 45Mc I.F. circuits we would like to express a word of caution. 
To minimize any detuning effects caused by differences in interelectrode capacities it is suggested that 
several tubes of same type and make are tried to obtain original quality picture. 

Spooks. 

The damper-tube current rises from zero to a maximum of 300 to 400 milliamperes in 1/10 micro-
second or less. A wave form with such a short rise time is certain to contain many harmonics (of 
15,750 cycles). If these harmonics are allowed to radiate and be picked up by the RF and IF circuits 
they will there be amplified, detected, and applied to picture tube, resulting in a narrow vertical line 
very close to the left edge of raster. Since the damper is the principal offender, the SPARTON 
"Dyna-Volt" chassis incorporates RF chokes in cathode and plate to minimize the "spook". Since 
the energy in each higher harmonic becomes progressively less, the spook is most noticable in the 
lower VHF channels. 

TUNER DISASSEMBLY: 

CAUTION: TUNER MUST BE IN THE VHF POSITION WHEN REMOVING TURRET .TO PREVENT 
DAMAGE TO UHF DECADE STRIPS. WHEN REPLACING COVER, NOTE POSITION OF PIGTAIL 
LEADS TO ROCKER BAR SO AS NOT TO PINCH OR SHEAR WIRES UNDER COVER. 

FOCUS ADJUSTMENTS: 

Under certain conditions the focus may be improved by adjusting focus unit mounting brackets to 

locate the focus unit approximately 4-1/4 to 4-3/8 inches from the base of the picture tube (meas-
ured from the end of center locating key of duodecal base). With the ion trap set as previously 
described, adjust the focus control for best overall picture detail. 

CAUTION: READJUST ION TRAP AFTER ALL ADJUSTMENTS OF FOCUS. 

Replacing Crystal Video Detector: 

If replacement of crystal becomes necessary, be sure to prevent exposing crystal to excessive heat. 
Holding crystal lead with long nose pliers placed between crystal and soldering lug will help conduct 
heat away from crystal. 

Horizontal 'Drive Adjustments: 

With 125V A.C. line adjust vertical deflection for 10% over-scan with best linearity, then adjust hcrizon-
tal linearity control for best linearity and follow with adjustment of horizontal width control for maximum 
width. Adjust horizontal hold control to its maximum counter-clockwise position. Decrease horizontal 

drive control resistance until the compression near the center of the picture disappears. Reset horizon-
tal hold control to its mid-position. 

Adjustment of Anti-Pin Cushion Corrector Magnets: 

These magnets are mounted on the deflection coil mounting bracket and can be moved in and out by first 
loosening the mounting screws. Under certain conditions it may be necessary to form, or bend, the flexi-
ble arms which support the magnets. The above adjustment is made at the factory and should not require 
re-adjustment unless the original position of the magnets is accidently disturbed. Adjustment can be 
made in the following manner: 

1. With the size controls, reduce the size of the raster until the sides are visible. 

2. Adjust the corrector magnets for straightest possible raster edges. Restore 
the picture to normal size. 

Cleaning Picture Tube Face: 

Remove three screws in the decorative bottom rail and carefully lower safety glass from cabinet. 
Observe great care while cleaning picture tube face, especially when replacing safety glass. A sharp 
blow on face of exposed tube could result in personal injury. 

NOTE: Relocation of Horizontal Oscillator Tank Coil, L-47. 

The accessibility of the adjustment for the L47 has been sacrificed in favor of improved set perform-
ance by relocating the L47. The new position is indicated on chassis top and bottom view diagrams. 

NOIE 

The pomta tridicated by Ow numbere I 3 3 4 5 e• 7 are the ai Lavin. 
test point. referred to W the alignment procedure. 
I. P0,1100 vz (cm 0... wize, Tube. 

Apply signal. for apot a. sweep alignment or converter &Lg.. 
O. For Timer alignment only. 
3. Dlode fowl testator 

Reed D.C. output here Wr .poe LP. alignment 
Connect wope her• for Meal LI. alignment 

4. Cathode of Plbrure Tube 
Read A.C. output here for overall eeneittvity 
Connect VTVII for 4.5 ber trap alignment 

5. Ratio D•tector Output 
Read D.C. here for alignment oil sound talte-off trap, tnter-etage wund 
1.7. tranalormw a. primary of ratio d•tector tranaformer 

S. Ratio Detwtor Balanced Output 
Reed D.C. here for alignment ol "con., of ratio detector trann 

S. A.G.C. Line 
ppi v 4.5 volt ,. Mi. her. 0.-lolo. 1,1001 Al I.F. overall alth oacIllowope 

NOTE AD/USTISENT OF CONO,..S3, BRJONTNERS, 
VERTICAL MR, 1100 .ZONTAL HOLD AND 140RIZ-
ONTAL DRIVE CONTROLS WILL CHANGE VOLTAGES 
FROM THOSE ONDICATED IN THEIR RESPECTIVE 
ASSOCIATED CIRCUITS. 

WAVE FORMS TAKEN WITH 
CONTRAST CONTROL ADJUSTED 
FOR 50y. P to 15 al vrN 00 at viz 
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SPARTON TELEVISION SCHEMATIC DIAGRAM 

CHASSIS TYPE 23U214 MODELS 117210 , I2A204 I2A 210 , I4A 204 
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REF. SYMBOL DESCRIPTION 

CAPACITORS 

Cl thru C99 
C39 
C40 
C41 
C42 
C43 
C44 
C45 
C46 
C47 
C48 
C49 
C50 
C5I 
C52 
C53 
C54 
C55 
C56 
C57 
C58 
C59 
C60 
C6I 
C82 
C63A 
C63B 
C63C 
C134 
C65 
C66 
C87 
C72 
C73 
C74 
C75 
C76 
C77 
C78 
C79 
C80 
C81 
C82 
C83 
C84 
C85 
C86 
C87 
C88 
C89 
C90 
C91 
C92 
C94 
C95A 
C955 
C95C 
C95D 
C100 
C101 
C102 
C103A 
C103B 
C103C 
C104 
C105 
C106 
C107 
C108 
C109 
C120 
C121 
CI22 
C123 
C124 
C125 
CI26 
CI27 
C128 

C129 
CI30A 
C130B 
C130C 
CI31 
CI32 
CI33 
CI34 
CI35 
C136 
CI37 
C138 
C139 
C140 
C150 
C15IA 
C151B 
C15IC 
C152 
CI53 
C154 

IN TUNER UNIT 
22 CERAMIC DISK (.000022) 
IK CERAMIC DISK (.001) 
56 PART OF 1.30 (.000056) 
1K CERAMIC DISK (.001) 
1K CERAMIC DISK (.001) 
1K CERAMIC DISK (.001) 
56 PART OF L3I (.000056) 
1K CERAMIC DISK (.001) 
IK CERAMIC DISK (.001) 
2 MFD. 50V. ELECTROLYTIC 
5K CERAMIC DISK (.005) 
1K CERAMIC DISK (.001) 
IK CERAMIC DISK (.001) 
43 PART OF L32 (.000043) 
IK CERAMIC DISK (.001) 
IK CERAMIC DISK (.001) 
3.3 CERAMIC (GIMIC) (.0000033) 
1K CERAMIC DISK (.001) 
6.8 CERAMIC (IN Ti) (.0000068) 
2.2 CERAMIC (GIMIC) (.0000022) 
4.7 CERAMIC (.0000047) 
IK 600V. TUBULAR (.001) 
47 CERAMIC (.000047) 
IK CERAMIC DISK (.001) 
20 MFD. 200V. ELECTROLYTIC 
40 MFD. 350V. ELECTROLYTIC 
60 MFD. 350V. ELECTROLYTIC 
100K 400V. TUBULAR (.1) 
100K 600V. TUBULAR (.1) 
2.2K 400V. TUBULAR (.022) 
3.3K 400V. TUBULAR (.033) 
47 (.000047) 
22 (.000022) 
5K CERAMIC DISK (.005) 
5K CERAMIC DISK (.005) 
5K CERAMIC DISK (.005) 
25 (.000025) 
25 (.000025) 
5K CERAMIC DISK (.005) 
33 MICA (.000033) 
5K CERAMIC DISK (.005) 
5K CERAMIC DISK (.005) 
13 (.000013) 
90 (.00009) 
IK CERAMIC (.001) 
22K 400V. TUBULAR (.022) 
33K 200V. TUBULAR (.033) 
1K CERAMIC (.001) 
10K 400V. TUBULAR (.01) 
100 CERAMIC (.0001) 
5 MFD. 50V. ELECTROLYTIC 
22K 600V. TUBULAR (.022) 
10K 600V. TUBULAR (.01) 
20 MFD. 450V. ELECTROLYTIC 
20 MFD. 400V. ELECTROLYTIC 
100 MFD. 50V. ELECTROLYTIC 
20 MFD. 50V. ELECTROLYTIC 
4.7K 400V. TUBULAR (.0047) 
220 MICA (.00022) 
47K 600V. TUBULAR (.047) 
2K (:002) 
5K CERAMIC-HERLEC (.005) 
5K (.005) 
4.7K 400V. TUBULAR (.0047) 
10K 400V. TUBULAR (.01) 
10K 400V. TUBULAR (.01) 
2.2K 600V. TUBULAR (.0022) 
82K 400V. TUBULAR (.082) 
100K 400V. TUBULAR (.1) 
1K 600V. TUBULAR (.001) 
1K MICA (.001) 
1K MICA (.001) 
10K 600V. TUBULAR (.01) 
5.1K MICA (.0051) 
82K 200V. TUBULAR (.062) 
9.9K MICA (SILVER) (.0039) 
330 MICA (.00033) 
470 MICA (.00047) 
82 MICA (.000082) 
20 MFD. 450V. ELECTROLYTIC 
10 MFD. 450V. ELECTROLYTIC 
40 MFD. 450V. ELECTROLYTIC 
10K 600V. TUBULAR (.01) 
470K 200V. TUBULAR (.47) 
47K 600V. TUBULAR (.047) 
2.2K I KV. MICA (.0022) 
1K 1 KV. TUBULAR (.001) 
47K 600V. TUBULAR (.047) 
47K 600V. TUBULAR (.047) 
500 30 KV. CERAMIC (.0005) 
56 CERAMIC DISK (.000056) 
220K 400V. TUBULAR (.22) 
220K 200V. TUBULAR (.22) 
40 MFD 450V. ELECTROLYTIC 
40 MFD 450V. ELECTROLYTIC 
10 MFD 350V. ELECTROLYTIC 
IK CERAMIC DISK (MI) 
IK CERAMIC DISK (.001) 
IK CERAMIC DISK (.001) 

SPARTON PART Nt 

CC34A -220F 
PA4334-6 
PA4349-I 
PA4334-6 
PA4334-6 
PA4334 -6 
PA4349-I 
PA4334-6 
PA4334-6 
PA4303-14 
PA4334-1 
PA4334-8 
PA4334-6 
PA4349-2 
PA4334-6 
PA4334-6 
PA4326-4 
PA4334-6 
PA4328-I3 
PA4326-1 
PA4328-1I 
PC42GM-102 
CC30A -470F 
PA4334-6 
PA4307-34 
PA4307-34 
PA 4307-34 
PC42GL-104 
PC42GM-104 
PC42GL-222 
PC42GL-332 
PART OF 1.45 
PART OF L45 
PA4334 -1 
PA4334-1 
PA4334-1 
PART OF T2 
PART OF T2 
PA4334 -I 
MC60E -330 
PA4334-1 
PA4334-1 
PART OF T3 
PART OF T9 
HK36M-102 
PC42CL-223 
PC42GK-333 
PA4334-6 
PC42CL -103 
HK36M-101 
PA4308-2 
PC42CM-223 
PC42GM-103 
PA4307-36 
PA4307-36 
PA4307-36 
PA4307-36 
PC42GL-472 
MC60E -221 
PC42GM-473 
PA4939-4 
PA4339-4 
PA4339-4 
PC42GL-472 
PC42GL-103 
PC42GL-103 
PC42GM-222 
PC42FL -823 
PC42GL-104 
PC42GM-101 
MC6IE-102 
MC6IE-102 
PC42FM-10: 
MC61E -512 
PC42FK-823 
MC63 F-392 
MC60E-331 
MC60E -471 
MC 60G-820 
PA4307-33 
PA4307-33 
PA4307-33 
PC42GM 
PC42GE 49 
PC4204 979 
PC42FII 212 
PC42GI, £02 
PC42FIM 473 
PC42FM-473 
PA4348 
PA43344 
PC42GL 414 
PC42GE-114 
PA430T Jr 
PA4307 fl 
pft 
ymnéFir 
PA43$09-# 
PPÀ1514 .6 

REF. SyMBO, DESCRIPTI' • 

RESDITOltb 

RI ( Ft2,1 IN TUNER UNIT 
R25 1K 1/2 WATT 
R26 100 1/2 WATT 
R2" 10K 1/2 WATT 
R2 47 1/2 WATT 
R24 I5K 1/2 WATT 
R30 470 1/2 WATT 
R3I I2K 1/2WATT 
R32 47 1/2 WATT 
R33 100 1/2 WATT 
R34 180K 1/2 WATT 
R35 27K 1/2 WATT 
R38 3.3K 1/2 WATT 
R37 390K 1/2 WATT 
R39 I5K 1/2 WATT 
R40 470 1/2 WATT 
R4I 47K 1/2 WATT 
R42 180 1/2 WATT 
R43 15K 1/2 WATT 
R44 470 1/2 WATT 
R45 47K 1/2 WATT 
R46 2.2 Meg. 1/2 WATT 
R47 6.8K 1/2 WATT (IN L35) 
R48 4.9K 1/2 WATT 
R49 27 1/2 WATT 
R50 27K 1/2 WATT 
R511BA 25K 1/2 WATT CONTRAST CONTROL 
R5  100K 1/4 WATT BRIGHTNESS CONTROL 
R52 6.8K 1/2 WATT (IN L37) 
R53 220K 1/2 WATT 
R54 1.8K I WATT 
R55 3.3K 2 WATT 
R56 10K 1/2 WATT 
R57 470K 1/2 WATT 
R58 330E 1/2 WATT 
R59 33K 1/2 WATT 
R64 22K 1/2 WATT 
R65 100K 1/2 WATT 
R66 100K 1/2 WATT 
R67 82 1/2 WATT 
R68 22K 1/2 WATT 
R69 IK 1/2 WATT 
R70 470K 1/2 WATT 
R7I 33K 1/2 WATT 
R72 1K 1/2 WATT 
R73 220 1/2 WATT 
R74 47K 1/2 WATT 
R75 IOK 1/2 WATT 
197 R766A 330K VOLUME CONTROL 

B  1 Meg. TONE CONTROL 
R77 6.8K 1/2 WATT 
R78 6.8K 1/2 WATT 
R79 6.8 Meg. 1/2 WATT 
R80 10 1/2 WATT 
R8I 470K 1/2 WATT 
R82 270K 1/2 WATT 
R83 390 I WATT 
R84 I.8K 1/2 WATT 
R85 270 1/2 WATT 
R99 2.5 Meg. PERFORMANCE CONTROL 
890 I2K 2 WATT 
R91 100K 1/2 WATT 
1992 2.2 Mec. I /2 WATT 
R93 470K 1/2 WATT 
894 27K 1/2 WATT 
R9: 22 Meg. 1/2 WATT 
R9£1 15K 1/2 WATT 
R97 8.2K 1/2 WATT 
a98 6.2K 1/2 WATT 
rt99 1 100K VERTICAL HOLD 
R 30K HORIZONTAL HOLD 00 9 

11339Ki, 1/1/22uW,AAJTT 
,09E4 

1101 
‘102 11103 100K ./2 WnTT 

24 Meg. VERTICAL SIZE 
R104 6.2K 1/2 WATT 
RIel 100K I WATT 
/4•4 2.2 Meg. 1/2 WATT 
Riel 560 1/2 WATT 
R I« 2.5K VERTICAL LINEARITY 
01119 68K I WATT 
Iwo 330E 1/2 WATT 
0111 560 1/2 WATT 
RU 560 1/2 WATT 
RI* 27K 1/2 WATT 

4.7 Meg. 1/2 WATT 
1K 1/2 WATT 

P1013210 

0121 2.7K 1/2 WATT 
R123 I.2K 1/2 WATT 
P114 100K 1/2 WATT 
R125 100K 1/2 WATT 

470K 1/2 WATT RR,21216 
4.7 Meg. 1/2 WATT 

RI* 8.2K 1 WATT 1129 I.5K 1/2 WATT 
10 I2K 2 WATT 
Il 12K 2 WATT 

ejt 22K F/2 WATT 
100K HORIZONTAL SET 

ff14 10K 1/2 WATT 

• IN PAnt' 

BRI2N-102 
BRI2N-101 
BRI2G -103 
BRI2S -470 
BRI2S -153 
BRI2N-471 
BRI2G-123 
BRI2S -470 
BRI2N-101 
BRI2S -184 
BRI2G -273 
BRI2N-332 
BRUS -394 
BRUS-153 
BRI2N -471 
BRI2G -473 
BRI2S -181 
BRI2S -153 
BR12N-471 
BRI2S -473 
BRI2S -225 
PA4203-10 
BRI2G -432 
BRI2S -270 
BRI2S -273 
PA4457-2 
PA4457-2 
PA4203 -10 
BRI2S -224 
CFU2G - 182 
DRI2G-332 
BRI2S -103 
BRI2S -474 
BR12S -334 
BRI2S-333 
BRI2N -223 
BRI2N-104 
BRUN -104 
BRI2G -820 
BRI2N - 223 
BRI2N-102 
BRI2S -474 
BRI2S -333 
BR12N -102 
BRI2G-221 
BR12S -473 
BRI2S -103 
PA4450-5 
PA4450-5 
BRI2G-682 
BRI2G -682 
BRUN -685 
BRI2S -100 
BRI2N -474 
BRI2S -274 
CRI2S -391 
BRUS-182 
BRI2S -271 
PA4454 
DR12S-123 
BRI2S-104 
BRI2N-225 
BRUS -474 
BRUS-273 
BRI2N -225 
BFU2S-I53 
BRI2S -822 
BRI2S -822 
PA4467-1 
PA4467-I 
BRI2S -334 
BRI2S -223 
BRI2S-104 
PA4454 
BRI2G -622 
CR12S -104 

BRI2N-225 
BRI2S-561 
PA4466 
CRUS-683 
BRI2S-334 
BRI2S -561 
BRI2S-561 
BRI2S-273 
BRI2S-475 
BRI2G -102 
BR12G -272 
BRI2G -122 
BRI2G-I04 
DRI2G -104 
DRUS -474 
BRI2N -475 
CDI2G -822 
F III1O -152 
T:1115 

BRUS-223 
PA4.170 
BRI2S -103 

REF. SYMBOL 

R135 
RI36 
RI37 
RI38 
R139A 
RI39B 
R139C 
R139D 
RI40 
R141 
R142 
R143 
R144 
R150 
RI51 
R152 
R153 

PA RTS LIST 
DESCRIPTION 

RESISTORS 

180K 1/2 WATT 
I Meg. 1/2 WATT 
100 1/2 WATT 
12K 2 WATT 
150 5 CANDOHM 
7.5K 5 CANDOHM 
4K 5 CANDOHM 
2.25K 5 CANDOHM 
500 4 HORIZONTAL DRIVE 
100K ¡WATT 
5.1 WE WOUND 
470E 1 WATT 
IK 1/2 WATT 
2.2 Meg. 1/2 WATT 
1.2K I WATT 
2.7K 2 WATT 
470E 1/2 WATT 

SPARTON PART NO, 

BR12G -184 
BRI2S-105 
BRI2N-101 
DRI2S -123 
PB40623-2 
PB40623 -2 
PB40623 -2 
PB40623 -2 
PC70023 -1 
CR12S-I04 
BRW12S -51 
CRI1N- 474 
BRI2N -102 
BRI2S-225 
CRI2S-122 
DR12S- 272 
BRI2N-474 

REF. SYMBOL DESCRIPTION SPARTON PART NO. 

TRANSFORMERS 

Ti VIDEO DETECTOR 
T2 SOUND I. F. INTERSTAGE 
T3 RATIO DETECTOR 
T4 AUDIO OUTPUT 
T5 VERTICAL BLOCK OSCILLATOR 
T6 VERTICAL OUTPUT 

T7 HORIZONTAL AUTO TRANSFORMER 
T8 POWER 

LI 
L30A 
L3OB 
L3IA 
L3113 
L32A 
L325 
1.33 
1.34 
1.35 
L36 
L37 
L38 
1.39 
L45 
L48A 
L46B 
L47 
L48 
L49 
L50 
L5I 
L52 
1.53 

rOIL9 

IN TUNER UNIT 
42.8 MC I. F. COIL 
41.25 MC SOUND TRAP 
45.4 MC I. F. COIL 
41.25 MC SOUND TRAP 
45.4 MC I. F. COIL 
47.25 MC L F. COIL TRAP 

110 MB CHOKE 
600 Mil CHOKE 
213 MH CHOKE 
4.5 MC TRAP 
420 KR CHOKE 
4.5 MC SOUND TAKE-OFF TRAP 
VERTICAL DEFLECTION YOKE 
HORIZONTAL DEFLECTION YOKE 
HORIZONTAL OSCILLATOR 
SPOOK INTERFERENCE CHOKE 
SPOOK INTERFERENCE CHOKE 
HORIZONTAL LINEARITY 
WIDTH CONTROL 
L. V. FILTER CHOKE 
M. V. FILTER CHOKE 

AA6833-I 
AB43080-5 
AB43080-6 
AB44066-4 
A B47014 -1 
A B4407I -1 
PC70025 
AFVV -,1 c• 

AB4.095-1 
AB410115-I 
AB43093 -2 
AB43095 -2 
AB430.95-3 
AB43095-3 
PART OF T1 
PART OF TI 
AA6402-8 
AA6613-8 
AA 6402-1 
AA8407-I 
AA4613-`• 
AB43080 ; 
A1345070- 4 
AE143070, 
AA6403-2 
AA8850-8 
AA8/350-8 
AA8400-8 
AA8400-'/ 
AB47009-3 
AB47009-3 

DEFECTIVE MATERIAL WILL NOT BE ACCEPTED FOR REPLACE-
MENT NO CHARGE UNLESS WITHIN WARRANTY. SPARTON WILL 
NOT CREDIT ANY PARTS NOT OUR MAKE, ORIGIN, OR PURCHASED 

LOCALLY FROM AN OUTSIDE SOURCE. CREDIT WILL ONLY BE 
ISSUED ON PARTS ORDERED AS ADVANCE REPLACEMENT. ALL 
OTHER IN WARRANTY PARTS RETURNED TO THE FACTORY WILL 
BE REPLACED. ALL MATERIAL SUBJECT TO FACTORY COURT 
AND INSPECTION. TRANSPORTATI "HARni•F ru,. y 
PREPAID IN ALL CASES. 
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GENERAL 

The Standard Tuner is the "front-end" in Mil110,1S of 
television receivers. It is a vacuum-tube frequency select-
ing device whereby the television receiver may be selec-
tively "tuned" to any one of twelve available television 
channels. 

Electrically, the tuner consists of a tuned r-f amplifier 
stage with resonant grid and plate circuits, a tuned mixer 
stage, and a variable frequency oscillator. The input cir-
cuit of the tuner accepts the modulated picture and sound 
carriers; the output circuit delivers individual or common 
sound and picture i-f output for further processing in the 
receiver. The input circuit of the tuner is designed for 
use with balanced 300-ohm transmission lines. The mixer 
output circuits are designed to supply i-f signals between 
19 and 26 mc in one group of tuners, and from 40 to 46 
mc in the remaining group of tuners. Both sets of signal 
frequencies are subject to specific selection to suit differ-
ent designs of receivers. 

Fig. 1. A view of the turret and a matched pair of 
channel-9 coil strips. 

Selection of television channel frequencies is accom-
plished by changing the position of a rotatable turret which 
carries the coils for the tuned circuits. The resonant coils 
for each television channel are divided between two mount-
ing strips which are spring attached to the turret. One 
strip carries the antenna coils and grid coil for the r-f 
stage; the other strip mounts the tuned plate coil for 
the r-f stage, the grid coil for the mixer, and the oscil-
lator coil. The remaining circuit components are fixed 
in position on the tuner chassis. A view showing the 
turret and a "matched-pair" of coil strips for television 
channel 9, removed from their places on the turret, ap-
pears in Fig. 1. The entire mechanical arrangement gives 
rise to the term "turret tuner" as identification of the 
Standard Tuner. 

Rotating the turret by means of the station selector 
shaft connects the appropriate coils to the tubes and 
associated circuitry, by placing the coil contacts in elec-
trical junction with a set of fixed position contact fingers 
which are connected to the tubes and other circuit ele-
ments. The contact finger mounting is illustrated in Fig. 2. 

Eight basic types of the Standard Tuner have been 
supplied to the TV receiver manufacturing industry. Each 
bears a type number indicative of the basic tuner design 
series. These tuners differ in a number of ways, among 
these being the type of tube used for the r-f amplifier 
and the circuitry. The first four types use a pentode r-f 
amplifier, hence they bear the general identification of 
"pentode" tuners. The remaining four types of tuners 
bear the general classification of "cascode" tuners because 
of the circuit arrangement used in their r-f amplifier 
stage. These four use a dual-triode r-f stage, described in 
complete detail under the heading of The Cascode Series 
of Tuners ( as is the circuitry used in the pentode group). 

Regardless of differences in tubes and circuitry, a gen-
eral order of identifying features has been retained. Being 
distinctive and unique, these features enable immediate 
recognition of the Standard Tuner when encountered in 
commercial television receivers. 

Fig. 2. Photograph showing the contact-finger mounting 
in an early version of the Standard Tuner (TV 200 series). 

Identifying Features 

An early version of the Standard Tuner is shown in 
Fig. 2. Specifically this is the second production ( Type 
TV 200 series), but with few exceptions, its general 

physical features are identical to its predecessor, and those 
which followed. 
The general physical outline of the device is a rec-

tangular box, with two shielded tubes mounted on the 
top. Two tubes with shields of like diameter and height 
identify the entire pentode series of tuners. Adjacent 
to the tube farthest from the front wall of the tuner is 
the antenna input. This location is consistent in a// mod-
els of the Standard Tuner and is another identification. 
Also mounted on top of the tuner are three, four, or 
five variable adjustments, as the case may be. In addi-
tion, the top of the tuner is the location for the r-f 
"test" point used for tuner response curve determination. 

Another identifying feature is the rotatable, cam shaped, 
dielectric disc attached to the outer 'drive shaft, more 
appropriately identified as the "fine tuning" shaft. This 
disc tunes the oscillator. All versions of the Standard 
Tuner, except the very first, mount the fine tuning dielec-
tric disc on the outside of the front wall. The early pro-
duction of TV 100 series tuners used a circular dielectric 
disc for the same purpose, except that it was located 
inside the tuner, behind the front wall. In all instances, 
the dielectric disc moves between a "hot" stator plate 
and a grounded plate. This is clearly visible in the illus-
tration. 
The TV 100 series used rivet shaped contacts for the 

stator as well as drum contacts. The stator contacts were 
staked to flat, dual, cantilever springs which were in turn 
riveted to molded strips in the stator bracket. All other 
series of the Standard Tuner use stator contacts of 
flat spring stock, folded into a "kidney shaped" loop. In 
conjunction with the change to this "kidney spring" con-
tact, the rivet contacts on the coil drum were raised above 
the greater portion of the drum circumference by small 
ribs along the plastic segments. 
A later version of the Standard Tuner is shown in Fig. 

3. It is representative of the entire cascode group. One 
distinctive feature added to the others enables immediate 

Fig. 3. Later version of the Standard Tuner which is 
representative of the cascode group. 

recognition of the cascode series: a wider and higher 
tube shield for the r-f stage is used on the tube near-
est the antenna input than for the mixer-oscillator tube. 
When the Standard Tuner uses differently dimensioned 
tubes ( and shields) it is a cascode tuner; when it uses 
similarly dimensioned tubes and shields it is a pentode 
tuner. 
A feature common to all cascode tuners and pentode 

tuners after the TV 200 series, is complete shielding. 
Shielding the bottom as well as the contact finger strip 
minimizes •radiation from the tuner. The other identify-
ing features are the same as previously described in con-
nection with Fig. 2. 

Attention is called to possible departures from the ap-
pearance of the top of the Standard Tuners shown in 
Figs. 2 and 3. These may be encountered in television re-
ceivers. Frequently the set manufacturers elect to include 
special traps or even the first video i-f transformer in 
the tuner. These components are usually, though not al-
ways, mounted on the top of the tuner, consequently 
modifying its physical outline. They do not, however, 
alter the general identifying features as described here. 
Hence ease of recognition of the Standard Coil product 
is not reduced. 
An exploded view of a typical Standard Tuner is shown 

in Fig. 4. The numbers refer to the part's nomenclature. 
The mechanical design contributes to the attainment of 
a number of desirable electrical features, as well as con-
venient accessibility and disassembly. The underside of 
the chassis is divided into two compartments by the 
shield ( 22). The turret is removable as a unit. When set 
to a specific television channel, the turret is held firmly 
in place by means of the spring ( 8) pressure exerted on 
a decent roller (7), which is in firm contact with the 
scalloped-edged decent disc. This disc is seen protruding 
from the center of the turret. •The decent roller spring 
is another positive identification of the Standard Tuner. 
The contact finger bracket ( 21) is shown in position, 

and also removed from the unit. The lugs at the top of 
the contact bracket are the connecting points for the 
circuit components ( the capacitors and resistors). Re-
moving the side wall shield affords access to some of 
the components and also to the pins on the tube socket. 
The coil mounting strips ( 41 through 52 and 53 

through 64) are shown in position on the turret, and 
removed from the turret. These snap into position ( on 
the turret) and are held firmly in place by spring ten-
sion. The fingers of the spring can be seen on the front 
side of the turret, similar spring fingers are located 
on the opposite end. The smaller coil strips mount the 
antenna transformer primary and secondary windings; 
the larger strips mount the r-f tube plate winding, the 
mixer grid winding, and the oscillator tank coil. The coils 
for each channel come in matched pairs for each tele-
vision channel. They can be removed instantly from the 
turret by lifting the appropriate spring fingers. 
The oscillator coils ( one for each channel) have indi-

vidual tuning slugs ( 25). This adjustment is accessible 
through the hole shown directly above the fine-tuner 
ground retainer spring ( 11) on the front wall of the tuner. 

The complete listing of the parts' numbers for these 
mechanical items for each type of tuner is given else-
where in this manual. 

©John F. Rider CHASSIS 100/200,1000,1500,2000,2200,3000,3100 



CHASSIS 100/200, 1000, 1500, 2000, 2200, 3000, 3100 

Fig. 4. Exploded view of a typical Standard Tuner. 

Basic Type Identification Numbers 

While the series numbers of the Standard I uner using 
the pentode r-f amplifier are below 2000, the chrono-
logical sequence in which the series were introduced is 
as follows: 

TV 100, the original turret tuner. This series ran through 
TV 134. 

TV 200, introducing mechanical improvements in con-
tact structure and lower torque positive decent action. 
This series ran through TV 353. 

TV 1000, electrically the same as TV 200 but with addi-
tional shielding to make possible compliance with the 
oscillator radiation recommendations of the RTMA and 
the FCC. This series ran through TV 1357. 

TV 2000, improved performance by the use of the cas-
code r-f amplifier. This series ran through TV 2047. 

TV 3000, adaption of the TV 2000 circuitry for use with 
42 mc. i-f amplifier. This series ran through TV 3005. 
TV 2200, improved performance over TV 2000. 
TV 3100, improved performance over TV 3000. 
TV 1500, an improved performance tuner over TV 1000 

but at lower cost than the cascode group. 
The TV 1500, TV 2200 and TV 3100 are current 

models, the others having been discontinued. 
Frequently the receiver manufacturer assigns his own 

type number to the tuner, but retains the series identifi-
cation; for example 101, etc., for the basic 100 series, or 
201, 230, 241, etc., for the basic 200 series, etc. It is 
to be noted, however, that some other manufacturers of 
receivers assign their own distinctive part numbers which 
bear no relation to the basic series numbers as used by 
Standard Coil. In this event recognition of the specific 
type is possible only by comparison of the circuitry, ex-
clusive of output circuit components, which may have 
been added to the mixer-output system. 

DESCRIPTION OF "PENTODE" TUNER CIRCUITS 

The schematic wiring diagrams of the four pentode 
tuners appear in Figs. 5, 6, and 7. The circuit description 
given here is for the TV 100 and TV 200 series. Signi-
ficant variations between this design and those which 
followed using a pentode for the r-f amplifier, will be 
stated individually in connection with the respective sche-
matics. 

Referring to Fig. 5, the antenna transformer primary 
(LI) is designed for a balanced input. The inductively-
coupled secondary (L2) is connected to the control-grid 
circuit of the r-f amplifier tube. Resistor R1 is the grid 
circuit loading resistor for proper bandwidth, and CI is 
the pre-set general coverage trimmer which tunes the r-f 
grid coil. Resistor R2 is the decoupling resistor in the agc 
bus; the bus is stated as being a white lead but in some 
of the very early TV 100 series tuners it was a green 
lead. The antenna transformer coils, Li and L2, are 
mounted on the smaller coil strip which is located on 
the rear half of the turret. 
The plate circuit of the r-f amplifier is tuned. The re-

lated circuit elements are the plate coil L3, the plate tank 
loading resistor R3, and the general coverage tuning trim-
mer C3. Resistor R3 loads the plate coil to produce the 
required bandwidth on each channel; resistor R5 and 
capacitor C4 are the decoupling elements for the B+ 
supply. In turn, L6 and C17 are the r-f isolating and by-
pass elements in the r-f tube heater circuit. 
The r-f tube plate coil, L3, is inductively coupled to 

the mixer coil, L4. The mixer tube is one half of a 6J6. 
The mixer grid coil is tuned by the pre-set general cov-
erage trimmer C6. The grid blocking and resonating ca-
pacitor is C5 and the grid leak and grid coil loading for 
the mixer is the series network of R4 and R6. These re-
sistors develop the grid bias for the mixer, and the 
junction between them is the r-f test point for use in 

determining the response curve of the tuned r-f and mixer 
stages. 
The oscillator is the second half of the 6J6. Coil L5 

is the tank coil and is permeability tuned by a slug and 
by the general coverage pre-set trimmer C2. The oscil-
lator fine-tuning capacitor using the dielectric disc pre-
viously mentioned is labeled "fine tuning." The opera-
tion of this capacitor is as follows: Using two fixed 
plates, one "hot" and the other grounded, changing the 
position of the dielectric disc in relation to the two plates 
changes the dielectric constant of the capacitor, and so 
varies the capacitance. The exact amount of frequency 
change is about 3 mc on the high-frequency channels 
and about .7 mc on the low-frequency channels. 
The oscillator-blocking capacitor is 00 and the re-

lated grid leak is R7. The coupling from the oscillator to 
the mixer is through the mutual inductance between 1.4 
and L5. Capacitor C8 is a part of the oscillator feed-back 
system. The heater circuit of the oscillator is isolated from 
the remainder of the tube system with respect to r-f 
coupling by the r-f choke 1.8 and the bypass capacitor C21. 
The plate circuit of the mixer may contain a variety 

of devices, but in the basic unit it is as shown. The r-f 
bypass capacitor is C7, the permeability tuned first i-f stage 
picture i-f coil is L11, which is in series with the fixed 
resonating capacitor, C18. The plate circuit of the mixer 
also contains the sound i-f trap and transformer, consist-
ing of windings L10 and LI2, as well as the fixed tuning 
capacitor, C14. The secondary of this transformer, L12, 
is permeability tuned. The sound i-f transformer, which 
is the upright unit shown in back of the tubes in Fig. 1, 
is deleted from tuners used in intercarrier systems. 

Summarizing the TV 100 and 200 series, the circuitry 
is the same; the difference between them is the contact 
umatire. 

e 
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Fig. 5. Schematic diagram of the TV 100 and TV 200 series pentode tuner. 
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Fig. 6. Schematic diagram of the TV 1000 series pentode tuner. 
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Fig. 7. Schematic diagram of the 

TV 1000 Series. The TV 1000 series tuner schematic 
appears in Fig. 6. It is very much like the TV 100 and 
200 series except for the sound i-f trap and transformer 
which has been removed, and a side and bottom cover 
shield have been added. These changes were made to 
lower the oscillator radiation to comply with the FCC-
RTMA prop )sed limits. 
The mixer plate load resistor is R8. The 130 volt B+ 

bypass capacitor was changed from 1000 1.4Lf to a low in-
ductive feed-through type of 800 ¡yd. In addition, feed-
through bypass capacitors of 800 .pf each, were added 
to the agc bus and to the live heater wire. 

TV 1500 Series. The TV 1500 series schematic appears 
in Fig. 7. It is like the circuit used in the TV 1000 series 
with a few changes in circuit constants. The r-f stage 
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6J6 
MIXER OSC. 
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L 10 LII 

C7 

CI8 

120 

§ Re 
6800 

I.F 

21.25 MC. SND. 

25.75 MC PIX 

RIO 

I5K 

CI6 
800 

B+ 

RED 130V. 

TV 1500 series pentode tuner. 

plate coil-loading resistor, R3, used in earlier models, was 
removed from across the plate coil, changed to 2200 
ohms (R3) and placed in series with the r-f tube screen 
and the B+ end of the r-f plate coil. The antenna coil 
load resistor RI was also increased in value. This in-
creased gain and reduced the noise. 

The plate load resistor (R8) serving the mixer rube 
was lowered from 15000 ohms to 6800 ohms, thus in-
creasing the plate voltage on that tube. A peaking coil, 
L10, was added in series with the output of the mixer 
plate system. This coil raises the gain on the higher chan-
nels by providing an inductive plate load for the mixer 
on channels 7 through 13. The pre-set general coverage 
trimmer, C2, was removed from the oscillator system. This 
reduced the number of pre-set trimmers located on top 
of the tuner from four to three. 

THE CASCODE SERIES OF TUNERS 

The cascode series of tuners introduced a new design. 
The four versions ate shown schematically in Figs. 8, 9, 
10, and 11. The major differences between these and 
those which preceded them is to be found in the r-f am-
plifier tube and circuitry. 

The TV 2000 Series. The TV 2000 was the first to 
use dual triodes as r-f amplifiers. Later tuners are modi-
fications of this design. The circuit change resulted in a 
tuner with higher gain and a lower noise factor than ever 
achieved before. 

With reference to Fig. 8, the two halves of the dual 
triode ( either 6BK7 or 6BQ7) comprise the two r-f 
amplifying stages connected in series. The antenna trans-
former consists of the two indiictively coupled windings 
LI and L2. The primary, Li, is designed for a balanced 
input. The inductively coupled secondary, L2, is connected 
into the grid circuit of one half ( V1A) of the dual 
triode. The shunt resistor R8, 22,000 ohms, is the grid 
loading resistor used to provide a specific bandwidth for 
the antenna transformer. The trimmer C13 is the pre-
set general coverage trimmer for the antenna transformer. 
The resistor R9 is the decoupling resistor in the agc line. 
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The capacitor C9 of 2.2 is used to neutralize the 
tuned r-f stage; also to offset to some degree the loading 
effect of the tube grid on the tuned circuit at the high 
frequencies. 
The V1B section of the dual-triode functions as a 

grounded-grid amplifier. As far as signal voltages are 
concerned, the control grid is effectively grounded by the 
800 ¡Lid feed-through capacitor Cl. The cathode ( 8) of 
the grounded grid stage is connected to the plate of the 
other half- triode through the coil L7. In effect this is 
series connection of the two amplifiers, and whatever 
signal voltage is delivered from the VIA section is ap-
plied between the cathode and control grid of the V1B 
section. This circuit arrangement places the cathode of 
V1B above the chassis by a voltage equal to the plate 
voltage applied to the VIA triode plate. 
The coupling choke, L7, performs two functions in 

the circuit. 
1. It provicies an inductive load for the plate of the 

grounded cathode section of the cascode amplifier, 
thus reducing the loading of the grid circuit at 
higher frequencies. 

2. L7, the plate to ground capacitance of the grounded 
cathode section, and the cathode to ground capaci-
tance of the grounded-grid section form a 
type impedance transforming network, resonating 
above the operating frequency of the amplifier. This 
presents the plate with a higher impedance load at 
the higher frequencies. 

The bias for the grounded grid half-section is obtained 
from the voltage divider R1-R2 which is seen connected 
across the high voltage B circuit. With the cathode of 

V1B positive because of its junction to the plate of VIA, 
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the control grid of V1B must receive a slightly less posi-
tive potential than its cathode. The tuned plate coil L3 
is resonated by the pre-set general purpose trimmer C3. 
This is the same as in all of the previous tuners. The 
B+ plate supply dropping resistor is R.5 and its related 
bypass capacitor is C4. The heater bypass capacitor is C2, 
and the r-f isolating coil in the heater system of the r-f 
amplifiers is L6. 
The transfer of the signal from the VIA section to 

the V1B section occurs in the following manner: With the 
cathode of the V1B section directly coupled to the plate 
of the VlA section, a change in effective voltage at the 
plate of the latter, due to the signal voltage applied to 
the VIA control grid, results in a corresponding change 
in voltage at the cathode of the former, and an opposite 
polarity change in voltage at the grid of V1B. Thus the 
swing in voltage at the plate of VIA appears as a 
changing signal voltage between cathode and control grid 
of V1B. From this point on VIB behaves as a conven-
tional amplifier. 
The general design of the mixer-oscillator section of 

the tuner is the same as has been described for the TV 100 
through the TV 1500 pentode series tuners; hence will 
not be repeated here. However, some changes in the cir-
cuit constants warrant comment. The grid capacitor CS 
in the mixer circuit is 100 µFf. The oscillator tank capaci-
tor C8 is changed to 10 1.4 because the general purpose 
oscillator, pre-set trimmer C//, is restored to the circuit. 
The TV 2000 series tuners, therefore, mount four trim-
mers on the top of the chassis. 

Because individual B± voltages are required by the r-f 
and mixer-oscillator stages, two B± supply lines are used 
in all cascode tuners. This required the addition of an 
other feed-through type bypass-capacitor of 800 µid; the 
four of them being C14, C1.5, C16. and C17. 
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The plate circuits of the mixer and oscillator systems 
are the same as the TV 1000 series with two exceptions: 
One is the addition of a resistor R11 in series with the 
converter plate for i-f isolation purposes, the other is the 
increase in value of the oscillator plate resistor R10 to 
10,000 ohms. 
TV 2200 Series. The TV 2200 series tuner schematic 

appears in Fig. 9. It is like the TV 2000 except for 
changes in circuit constants. To improve the neutraliza-
tion of the r-f system, another neutralizing capacitor, C//, 
is added between the cathode of the grounded-grid am-
plifier and the low end of its tuned plate coil. 
The plate circuit of the mixer tube is altered by the 

addition of a peaking coil L10 and by the reduction in 
value of the resonating capacitor C7 to 6.8 p.p. f. The mixer 
plate voltage is increased by replacing the plate-load re-
sistor with an r-f choke L9. This change increased the 
mixer gain. The remainder of the mixer-output system 
remained as before in the TV 2000 series. 

The oscillator stage . was subjected to several changes. 
The pre-set trimmer is removed and the oscillator-tank 
capacitor decreased to 5.0 p.p.f. The oscillator grid capaci-
tor is reduced in value from the previously used 20 ptitf 

to 10 eid. 
The TV 3000 Series. This series, shown schematically 

in Fig. 10, heralded a new set of output-intermediate-
frequencies. The basic r- f, mixer, and oscillator circuitry 
resembles the earlier cascode tuners although it contains 
a number of circuit changes. The r-f tube is a dual-triode 
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6BK7. The i-f signal-output frequencies are 41.25 mc 
sound, and 45.75 mc picture. 

The antenna input circuit contains two i-f traps, L12-
C12 and L13-C13, one trap in each leg of the antenna 
feeder. Each is tuned between 43 and 44 mc. An adjust-
able series-resonant trap, LII-C19, in the input circuit 
of the grid-tuned r-f stage is intended for the elimination 
of local interference, which might otherwise pass through 
the r-f stystem and appear in the output of the mixer. 
Slight changes appear in the grid circuit of the grounded-
grid amplifier in the form of reduced constants for tHe 
divider network RI and R2, thus altering the grid bias. 
A feedback control circuit L9 and CI8 is added between 

the input and output circuits of the mixer. This is used 
to reduce i-f reflections and to prevent regeneration. The 
i-f output is via the transformer Tl. In series with the 
primary of the output i-f transformer is a voltage-drop-
ping resistor R11. This is a change from the plate coil 
used in the TV 2200 series. 

IDENTIFICATION OF COILS IN TUNERS 
To aid recognition and replacement of coils used in 

the different series of tuners, each set of coils required 
for a channel is supplied in matched pairs. The identifica-
tion consists of two labels, a number followed by a 
letter. The number indicates the channel; for instance 
coils numbered 2 are intended for channel 2; coils num-
bered 3 are intended for channel 3, etc. Since the tuners 
of all series are designed for use on the same television 
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Fig. 11. Schematic diagram of the TV 3100 series cascode tuner. 

The TV 3100 series is shown in schematic form in 
Fig. 11. The organization of the circuitry is like that of 

ci 

41.25 MC. SND. 

45.75 MC. PIX 

R11 

I5K 

the TV 3000 except that some of the constants are 
changed. 

channels, like numbers will be encountered on the coil 
strips in each series of tuners. 
The number designating the coils intended for a chan-

nel is duplicated on each coil strip of the two used for 

each channel. Thus if the channel is number 3, the an-
tenna coil mounting strip will bear the number 3, and so 
will the mounting strip which carries the r-f plate coil, 
the mixer-grid coil, and the oscillator coil for the same 
channel. This can be seen in any of the illustrations 
which show the turret. 

The letter designation also is duplicated on both 
mounting strips of a pair, but in this case the letter dif-
fers according to the series tuner for which they were 
designed. The following is the list of letter identifica-
tions relative to the different tuner series: 

TV 100 series 
Channel number only. No suffix letter. 

TV 2C3 series 
Channel number suffixed by "F" in green. 

TV 1000 series 
Channel number 2 through 9 suffixed by "G" in green. 
Channel number 10 through 13 suffixed by "F" in green. 
All antenna segment numbers suffixed by "F" in green. 

TV 1500 series 
Channel number suffixed by "H" in black. 

TV 2000 series 
Channel number suffixed by "K" in black. 

TV 2200 series 
Channel number suffixed by "Q" in red. 

TV 3000 series 
Channel number suffixed by "M" in black. 

TV 3100 series 
Channel number suffixed by "R" in red. 

Interchangeability of coils is limited to coils of like chan-
nel number and like suffix letter. No other combination will 
work properly; adjustments of coils of unlike suffix letter 
to make them function in a tuner should not be attempted. 
When replacing a set of coils removed from a tuner, the 
replacement must bear the same suffix letter. 
Many manufacturers of receivers assign their own dis-

tinctive part numbers to the different coil strips. This sit-
uation does not modify the conditions set forth above. 
Even these coils bear the aforementioned channel numbers 
and suffix letters pursuant to the series tuner involved. 

MAINTENANCE AND REPAIR 
Alignment 

Proper alignment of the Standard Coil tuner in every 
television receiver determines the kind of performance 
which the receiver will deliver. Improper alignment will 
not only degrade the quality of the picture, but it can very 
easily defeat the usefulness of the receiver completely. 

Four sections of the tuner are related to alignment 
operations. These are the r-f stage ( two trimmers), the 
mixer stage ( one trimmer), the oscillator stage ( possibly 
one trimmer and always a slug), and the i-f system in the 
output of the mixer. The frequencies at which all adjust-
ments, other than the i-f system are to be made, are pre-
scribed for all Standard Coil tuners. The frequency at 
which the i-f components contained in the tuner are ad-
justed is a variable; it is determined by the specific picture 
and sound intermediate frequencies used in the receiver 
and the i-f amplifier design. Since these vary greatly, the 

data given here are based on the basic procedure rather 
than specific frequencies, with the exception of an example 
which assumes a specific set of conditions. 
The alignment of all Standard Coil tuners follows sub-

stantially the same method with but few exceptions. The 
variables appear in the amount of grid bias which must 
be applied to the agc bus. This is critical and the informa-
tion given here should be followed. If this is in conflict 
with data contained in a receiver manufacturer's service 
manual, the latter should be followed. In the absence of 
such information, the instructions contained herein should 
be observed. 

Because of the general similarity between all pentode 
type tuners, and because of the general similarity between 
all cascode type tuners, complete instructions will be given 
for the first type in each group. Reference to these instruc-
tions is made under the alignment instructions for each 
specific type, and variations from the basic procedures are 
indicated. The location of the adjustment elements for 
each tuner series is shown in small sketches under the 
appropriate tuner headings. 
The adjustment of the oscillator-coil slug for each chan-

nel is the same on all tuners. In order to obtain access to 
this slug through the hole in the front wall of the tuner, 
it is necessary to position the fine-tuning dielectric disc 
correctly. It is set to its mid-range position as shown in 
Fig. 12. Since this practice is standard in all instances, no 

•1 90 

Fig. 12. Front view of tuner showing fine-tuning control 
set to its mid-range position. 

further reference to positioning of the fine-tuning disc will 
be made; simple reference to adjustment of the oscillator 
slug is deemed sufficient. 

All shields must be in place before and during alignment. 

Test Equipment Required 

The test equipment required for proper alignment is 
the following: 

1. A sweep generator affording frequency-modulated 
test signals on all twelve VHF television channels, and 
at intermediate frequencies from 20 to 45 mc. The 
frequency setting should be adjustable according to 
frequency calibrations secured from an internal crystal 
calibrator or marker or from an external device. 

2. A cathode-ray oscilloscope with at least from 10 to 50 
millivolt sensitivity in the vertical amplifiers and 
with good low-frequency response and low-phase dis-
tortion. A scope which passes 60-cps square wave 
properly is satisfactory. 

3. An electronic voltmeter. 
4. An a-m signal generator which affords accurately 

set frequencies from 20 to 45 mc. 
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CHASSIS 100/200,1000,1500,2000,2200,3000,3100 
5. Suitable non-metallic alignment tools with V8 inch 

heads. 
6. Proper means for matching the output of the sweep 

generator to the balanced 300-ohm input of the tuners. 

Alignment of TV 100 and TV 200 Series 

Some of these series tuners cóntain a sound i-f trap and 
sound take-off point as well as a resonant picture i-f system 
corresponding to the first video i-f input. Adjustment 
described here should be made at the frequencies pre-
scribed for the sound i-f and for the first picture i-f stage 
in the receiver. As a typical case we are assuming that the 
tuners are used in a split-sound receiver which uses a 
stagger-tuned picture i-f system, wherein the sound i-f 
is 21.25 mc and the first picture i-f stage is tuned to 21.8 
mc. If the sound i-f and the first picture i-f stage use 
other frequencies, the instructions given herein apply, ex-
cept for the specific frequencies stated. The locations of 
the alignment adjustments are shown in Fig. 13. 

1-11 
PIX LF 

Fig. 13. Location of alignment adjustments in TV 100 
and TV 200 series tuners. 

It is further assumed that, regardless of the nature of the 
sound and picture i-f systems used in the receiver, their 
electrical condition is satisfactory. Finally, it is stressed 
that these instructions apply to the basic Standard Coil 
tuners listed herein, whether found in a receiver or to be 
used as a replacement in the receiver. 

I-F and Trap Alignment 

1. Connect a VTVM through a 10,000-ohm isolating 
resistor across the video-detector load resistor. 

2. Remove the mixer-tube shield on the tuner. 
3. Feed an unmodulated signal, corresponding to the 

sound i-f, to the mixer tube in the tuner by any one 
of a number of possible methods. The use of capa-
city coupling, via a tightly fitting ungrounded shield 
placed around the outside of a mixer tube, is satis-
factory. Feed a substantial signal to the ungrounded 
shield. Tune L12 for minimum indication on the 
VTVM. 

4. Tune the unmodulated signal source to the frequency 
of the first picture i-f stage. Tune L11 for maximum 
indication on the VTVM. Use the lowest possible 
signal output from the unmodulated generator con-
sistent with a usable indication on the VTVM. 

Note: Assuming a sound i-f of 21.25 mc, and the first 
picture i-f stage frequency in a stagger-tuned receiver 
being 21.8 mc, step 3 refers to a 21.25-mc setting 
of the unmodulated oscillator, and step 4 refers to a 
21.8-mc setting of the unmodulated oscillator. As-
suming use of the tuner in an intercarrier receiver, 
step 3 would be eliminated, and step 4 would involve 
the frequency stipulated for the first stage of the com-
mon video-sound i-f amplifier. 

R-F and Mixer Alignment 

1. Set station selector dial to channel 12. 
2. Connect test oscilloscope vertical input through 

10,000-ohm isolating resistor to r-f test point ( wire 
loop) on top of tuner, and ground close by. 

3. Apply a fixed negative bias of -1.5 volts to agc 
feed to tuner. This is white or green lead. Value of 
bias must be exact, otherwise distortion of the re-
sponse curve may result. 

4. Connect sweep generator to antenna terminals. Make 
certain that proper impedance match exists and that 
termination is correct. 

5. Set sweep generator to sweep channel 12 frequencies. 
Use minimum output from sweep generator consis-
tent with readable trace on oscilloscope screen. 

6. Loosely couple marker generator to sweep-output 
cable at antenna terminals. Set marker generator to 
sound or picture i-f. Feed minimum signal from 
marker, consistent with seeing marker on response 
curve on scope screen. 

7. Adjust antenna ( r-f grid) trimmer; then the r-f plate 
circuit trimmer, and finally the mixer-grid circuit 
trimmer, to produce a response curve similar to that 
shown in Fig. 14. The response curve should be 
symmetrical, the depth of the valley between the peaks 
should not exceed 30 percent in over-all amplitude. 
In production, tolerances of 30 percent differences in 

DIP SHOULD NOT 
EXCEED 3db OR 
30% OF TOTAL 
HEIGHT. 1_ 

T-

4.5 MC 

MARKER VIDEO 
CARRIER 

MARKER SOUND 
CARRIER 

Fig. 14. R-f and mixer response curve of the tuner. 

pattern height at or between the carrier frequencies 
are permissible. In the alignment, care should be 
taken not to "stagger tune" these circuits. This can 
best be accomplished by tuning for maximum pat-
tern height at the point midway between the two 
carrier frequencies. The skirts of the curve will not 
fall to zero if the sweep width is less than 12 mc. 
The adjustments should result in the maximum am-
plitude of the response curve, proper positioning of 
the two marker frequencies, the closest possible ap-
proach to like amplitudes for each of the two humps, 
and minimum valley in between. Figure 14 is the 
r-f and mixer response curve of the tuner and should 
not be confused with the overall r-f and i-f response 
curve. 

8. Without disturbing the r-f grid, r-f plate, and mixer-
grid trimmer, check the response curves on the other 
TV channels by setting the station selector switch to 
the desired channel and changing the frequency of 
the sweep generator to correspond to the channel 
being checked. The response curves should be sub-
stantially the same on all channels and the two marker 
frequencies should fall in similar positions on the 
response curves. A slight amount of tilt can be tol-
erated. The amount of tilt indicated by the relative 
amplitudes of the response curves where the picture 
and sound i-f markers rest should not exceed 30 per-
cent of the overall response curve amplitude. The 
ideal response curve is a flat-top. 

Oscillator Alignment for Split Sound I-F Circuits 

1. Set the station selector to channel 12. 
2. Connect the a-m signal generator, or a marker cali-

brator, or whatever other type of signal capable of 
supplying an accurately calibrated unmodulated signal 
over the television channel frequencies is available, 
to the antenna terminals. ( Remove the sweep gener-
ator connection to the antenna terminals, unless that 
device also is the source of the unmodulated test signal 
for oscillator adjustment.) 

3. Set the unmodulated signal source precisely to that 
frequency which, when mixed with the local oscillator 
for channel 12, will produce the sound i-f required 
by the receiver. For example, if the sound i-f is 21.25 
mc, set the signal generator to exactly 209.75 mc, 
which is the sound-carrier frequency for channel 12. 

4. Connect the VTVM to the output of the sound dis-
criminator ( or ratio detector). 

5. Adjust the oscillator tank trimmer for zero indica-
tion on the VTVM between positive and negative 

peaks. If zero cannot be attained proceed as described 
in step 6. 

6. Check all channels by setting the station selector dial 
to the desired channel, and changing the frequency 
of the signal generator to correspond with the sound-
carrier frequency for each channel as described in step 
3. If it is found necessary to further adjust the oscil-
lator coils on channel 12, or on any channel, this is 
done by means of the individual oscillator-coil slugs 
as described in steps 7 and 8. 

7. Center the oscillator fine-tuning-control dielectric disc 
as shown in Fig. 12. 

8. With the turret set for the desired channel, and with 
the appropriate generator frequency as indicated in 
step 3 applied to the antenna, insert a non-metallic 
screw driver through the hole in the front face of the 
tuner and adjust the slug until the VTVM connected 
to the sound-discriminator output indicates zero 
between the positive and negative peaks. Only a 
small movement of the slug will generally be neces-
sary. ( See below.) 

Note: Be careful when adjusting the oscillator-coil slug. 
If turned too far the slug will fall into the coil. If 
this happens, remove the coil mounting strip from 
the turret. Remove the retaining spring which 
normally holds the slug in place. Upend the coil so 
that the hole is facing downwards and lightly tap 
the coil until the slug falls out. Replace the slug and 
the retaining spring; replace the coil strip in the 
turret and adjust as described. 

Oscillator Alignment for Intercarrier Sound I-F Circuits 

1. Set the station selector to the alignment channel. 
2. Connect the oscilloscope across the load resistor of the 

video detector. 
3. With the sweep generator fed into the antenna and 

the marker generator set at the frequency of the video 
carrier of the channel, adjust the oscillator tank trim-
mer until the marker is at the 6db point ( half ampli-
tude) on the high-frequency slope of the i-f response 
curve. 

4. Adjust the oscillator coil slug for each of the other 
channels with the generators set to the proper fre-
quencies for each channel. 

Note: Types TV 1500, TV 2200, TV 3000 and TV 3100 
do not use a common oscillator tank trimmer and 
the oscillator-coil slug must be individually adjusted 
on all channels. 

TV 1000 Series Alignment 

The reference alignment instructions are those stated for 
the TV 100 and 200 series tuners. The adjustment loca-
tions are shown in Fig. 15. 

I-F Alignment 
Complete steps 1, 2, and 4. 

R-F and Mixer Alignment 
Complete steps 1 through 8. 

Oscillator Alignment 
Complete alignment as shown under intercarrier i-f. 

1=1 

Fig. 15. Location of alignment adjustments in TV 1000 
series tuners. 

TV 1500 Series Alignment 

The reference alignment instructions are those for TV 
100 and TV 200 series. The adjustment locations are 
shown in Fig. 16. 

I-F Alignment 
Complete steps 1, 2, and 4. 

R-F and Mixer Alignment 
Complete steps 1 through 8. The alignment channel 
is number 10. 

Oscillator Alignment 
Complete alignment as shown under intercarrier i-f 
using slugs only as the oscillator trimmer is omitted. 

Note: The adjustment of the TV 1500 series tuner requires 
extreme care. 

Fig. 16. Location of alignment adjustments in TV 1500 
series tuners. 

TV 2000 Series Alignment 

The reference alignment instructions are those given 
for the TV 100 and TV 200 series. The TV' 2000 series 
tuners were designed for 21.25-mc sound i-f and 25.75-
picture i-f. The tuner is set nominally for 22.3 mc but 
can be tuned to any desired i-f between 19 and 26 mc. The 
adjustment locations of the TV 2000 series tuners are given 
in Fig. 17. 

I-F Alignment 
Complete steps 1, 2, and 4. 
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R-F and Mixer Alignment 
Complete steps 1 through 8. The alignment channel 
is number 12. The fixed bias required for the agc 
lead is exactly —3 volts. 

Oscillator Alignment 
Complete alignment as shown under intercarrier i-f. 

Fig. 17. Location 

R.F 

TEST POINT 

of alignment adjustments in TV 2000 
series tuners. 

TV 2200 Series Alignment 

The reference alignment instructions are those given for 
TV 100 and 200 series tuners. Adjustment locations are 
given in Fig. 18. 

I-F Alignment 
Complete steps 1, 2, and 4. 

R-F and Mixer Alignment 
Complete steps 1 through 8. The alignment channel 
is 10. The fixed-bias voltage for the agc is exactly 
—3 volts. It is possible that adjusting the r-f grid 
(or antenna) trimmer may have little effect. In that 
event channel 6 should be used for readjustment of 
this trimmer (C13) only. 

Oscillator Alignment 
Complete alignment as shown under intercarrier i-f 
using slugs only as oscillator trimmer is omitted. 

Fig. 18. Location of alignment adjustments in TV 2200 
series tuners. 

TV 3000 and 3100 Series Alignment 
The reference alignment instructions are those given for 

the TV 100 and TV 200 series tuners, except that the TV 

3000 and 3100 series are designed for 41.25-mc sound i-f, 
and 45.75-mc picture i-f. Also that the tuners incorporate 
the first stage i-f transformer, Ti in the schematics of Figs. 
10 and 11. The locations of the adjustments referred to in 
the alignment instructions are shown in Fig. 19. 

I-F Alignment 
Complete steps 1, 2, and 4. The reference to L11 in 
the alignment instructions is the primary of the i-f 
transformer in the TV 3000 and 3100 series tuners. 

R-F and Mixer Alignment 
Complete sreps 1 through 8. The alignment channel is 
10. The fixed bias required 'for the agc is exactly 
—2 volts. Reference to the r-f grid trimmer under 
TV2200 also applies. 

Oscillator Alignment 
Complete alignment as shown under intercarrier i-f 
using slugs only as oscillator trimmer is omitted. 

3 

R.F 

TEST POINT 

Fig. 19. Location of alignment adjustments in TV 3000 
and TV 3100 series tuners. 

Servicing 

In the event servicing of the tuner is necessary, the 
following disassembly instructions should be followed. 

Removing Tuner Turret 

When removal of the turret is necessary, proceed as fol-
lows, using the parts identifications in Fig. 4 for guidance. 

1. Remove bottom cover shield. 
2. Remove the fine tuning ground plate ( 12) 
3. Remove the fine tuning control shaft ( 28) and 

dielectric disc. Also remove the fine tuner ground 
spring ( 11) and the fibre washer ( 14). For reas-
sembly note reverse order of disassembly. 

4. Remove front and rear shaft retaining spring, ( 9) 
and ( 10), by pressing straight away from tab on 
tuner chassis. 

5. Grasp tuner drum and slip out of end bearings by 
a slight rolling action. 

Adjusting Contact Finger Springs 

In the event that the stationary contact fingers make 
poor contact with the studs on the coil strips, the tension 
of the springs can be increased. 

1. Remove the shield on the contact bracket side and 
the bottom shield. 

2. Remove a number of coil strips and rotate the turret 
so that the fingers on the contact mounting bracket 
(21) are accessible. With a thin, narrow blade screw-
driver, adjust the contact finger spring tension by 
carefully bending the spring inward until the highest 
point on the spring contact is about 9/64th of an 
inch above the surface of the plastic mounting plate. 
Adjust each spring separately. With correct tension, 
the contact finger will clear the flat service of the 
mounted coil strip by about 1/64th of an inch. 

Removing Coil Strips 

1. Remove bottom cover shield of tuner. 
2. Insert thin screwdriver between end plate of turret 

and appropriate coil retainer spring. Twist the blade 
away from the turret and raise end of coil. Front 
retainer spring holds r-f and oscillator coil strips and 
rear retainer spring holds antenna coil strips. 

Cleaning and Lubrication 

When it becomes necessary to clean the contacts and 
springs, proceed as follows. Contacts on coil strips can 
be cleaned without removing the coils from the turret by 
using a toothbrush dipped in carbon tetrachloride; do not 
douse coils. Allow a few minutes for evaporation and then 
wipe the coil contacts with a lint-free cloth to remove any 
film deposit. 
To clean the stationary contacts, remove several coil 

strips so as to expose them. Clean with stiff brush dipped 
into carbon tetrachloride and remove film deposit with 
clean lint-free cloth. Remove any accumulation of dirt and 
grease from contact plate surface in the same manner. 
After cleaning contacts it may be necessary to reset them; 
see procedure for adjusting contact finger springs. 

In the event that lubrication of tuner contacts is neces-
sary, which is generally so after cleaning, use a sulphur and 
acid-free, non-drying lubricant such as Viscosity Oil Com-
pany #7069. Do not use any so-called noise-eliminating 

lubricants or cleaning substances. Lubricate all moving 
parts including the stationary and moving coil contacts, the 
inner side of the outer shaft, and all bearings and springs. 
For lubricating bearings use Viscosity Oil Company #8857 
lubricant or light vaseline. 

Parts Replacement 

When it becomes necessary to replace electrical parts in 
the tuner, extreme care must be exercised. The constants 
of the different electrical components are given in the 
parts lists elsewhere in this manual. The replacement part 
must be exactly the same as the original. This applies 
to its electrical value, tolerance and temperature coeffi-
cient if applicable, physical dimension, location, and lead 
length. The lead dress is extremely important. Observe 
the lead dress arrangement before making parts changes. 

In the case of fixed resistors which must be replaced, 
make certain that the type used is that originally used in 
the tuner. 

UHF ADAPTABELITY 

Fig. 20. Photograph of uhf strips for Standard Tuners. 

Conversion "strips" are available for the Standard Tuner 
to convert regular VHF tuners for reception of signals 
in the UHF television band. Fig. 20 shows such a strip 
which can be inserted in the coil drum in place of any 
of the normal VHF channel strips. 

ANTENNA COIL SEGMENT 

1,10 

L2 

R F PRESELECTOR 

— 

These UHF strips operate by double conversion of the 
signal, using a harmonic frequency of the local oscillator 
in the first conversion and the fundamental frequency 
for the second conversion as shown in the circuit of 
Fig. 21. 

Since the width of the structure extends well toward 
the center of the drum, only six UHF strips may be in-
serted in the coil drum. 

Different series of these converter strips are supplied 
for each series of tuners and are identified by the same 
letter as marked on the VHF coil assemblies. 
While production tolerances may make it possible for 

strips of one series to work in a tuner of another series, 
optimum performance can be obtained only with strips 
of the proper series. 
UHF strips should be ordered by channel number and 

coil series letter. Presently available are: 
F/G Series for TV 200 and TV 1000 
H Series for TV 1500 
K Series for TV 2000 
Q Series for TV 2200 
R Series for TV 3100 and TV 3000 

CONNECTOR BETWEEN 

CONVERTER It ANT SEGMENTS 

 . MIXER 
c) GK 710 

HARMONIC 
SELECTOR 

ADDITIONAL GROUNDING 
CONTACT TO DRUM 
DETENT DISC. 

Fig. 21. Circuit 
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arrangement of the Standard Tuner 
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TV PAGE 14- 8 STANDARD COIL 

General Parts List 

For 

Standard Tuners 

STANDARD TUNERS - GENERAL PARTS LIST 

Intermediate Frequency 
Circuit Description 

Item Tuner Series 
Coding of Drum Segments 

Tube, R. F. 
2 rube, Mixer - Oscillator 
3 Shield, Tube - R. F. 
1 Shield, Tube - Mixer Osc. 
5 Shield, Side 

e Shield, Bottom Cover 
7 Roller, Detent 
8 Spring, Detent 

Spring, Shaft Retaining Front 
10 Spring, Shaft Retaining Rear 

11 Spring, Fine Tuner Ground 
12 Plate, Fine Tuner Ground 
19 Strap, Fine Tuner Mtg. 
14 Washer, Fibre 
15 Fine Tuner Hot Plate & Lead 

16 Trimmer, Ceramic & Lead-Ant. 
17 Trimmer, Ceramic & Lead-R. F. 
18 Trimmer, Ceramic & Lead-Osc. 
19 Nut, Trimmer Spring 
20 Screw, Trimmer 

21 Contact Bracket Assembly 
22 Shield, Center Assembly 

23 Lubricant, Contact 
24 Lubricant, Bearing 
25 Slug, Oscillator Tuning 

28 Spring, Slug Retaining 
27 Choke, R. F. Heater 
28. Fine Tuner Shaft & Blade 
29. Drum Assembly Without Coils 
305 Drum Assembly with Coils 

31 Choke, Osc. Heater 
32 Choke, Cascode Coupling - L7 
33 Choke, Mixer Plate - LbO 
34 Choke, Neutralizing - L9 
35 Trap, Pretuned 45 mc. - L12, C12 

38 Trap, Pretuned 44 mc. 
37 Terminal Board, Antenna 
38 Core, L F. Tuning 
39 Choke, Mixer Plate Feed - L9 
40 L F. Coll g: Core Assembly 

TV- 100 TV-100C 
No Letter.. No Letter" 

21.25 mc. Sound - 25.75 mc. Picture 
Pentode R. F. Amplifiers 
TV-200 TV- 1000 

F in Green F or G Grn. 

SAGS BAGS SAG5/6BC5 
676 676 878 
163-006 168-006 168-008 
163-008 189-008 16.9-006 

31A-002 31A-111 31B-016 
31A-009 31A-110 31B-005 
31A-035 31A-109 31B-030 
31A-032 31A-109 31A-109 

3113-008 31B-008 
31B-012 3113-012 
31B-021 31B-021 
11D-022 11D-022 

3IA-001 316-252 318-252 

31A-079 31A-079 3IA-079 
31A-056 31A-056 31A-056 
3IA-069 31A-069 3IA-089 
10E-401 10E-401 10E-401 
9A-410-7 9A-410-7 9A-410-7 

31A-055 31A-055 31B-278 

29A-005 29A-005 29A-005 
29A-014 29A-014 29A-014 
316-015 3113-015 31B-015 

31A-010 31A-010 31A-010 
34A-546 34A-546 34A-546 
31A-051-•• 31A-086-•• 31A-066-
31A-065- 5• 31A-085-.• 3113-203-•• 
31A-063-•• 31A-063-.• 31B-202-.• 

34A-575 34A-575 34A-575 

20C-055 20C-055 20C-055 

41.25 mc. - 15.75 mc. Px. 
Cascode R. F. Amplifiers 

TV-1500 TV-2000 TV-2200 TV-3000 TV-3100 
H - Bit. K - Blk. 0 - Red M - 131k. R - Red 

6AG5/6BC5 61105 6BK761307 6BZ7'61307 6BK7 61307 ,61327 
676 876 816 676 676 678 
16S-006 163-008 163-004 18S-004 163-004 163-004 
183-006 168-008 163-008 169-006 16S-006 163-006 
31B-143 31B-143 318.143 31B-143 31B-143 31B-143 

31B-103 31B-103 3113-103 3113-103 31B-103 3113-103 
31B-016 31B-016 31B-016 31B-016 31B-016 31B-016 
31B-005 31B-005 318-005 31B-005 3113-005 31B-005 
3113-030 31B-030 31B-030 31B-030 31/3-030 3113-030 
31A-109 3IA-109 31A-109 31A-109 31A-109 31A-109 

31B-008 3113-008 31B-008 31B-008 31B-008 31B-008 
31B-012 31B-012 31B-012 31B-012 31B-012 31B-012 
31B-021 31B-021 91B-021 31B-021 31B-021 3113-021 
11D-022 11D-022 11D-022 11D-022 11D-022 11D-022 
31B-252 31B-252 31B-252 3111-252 31B-252 31B-252 

31A-079 31A-079 31A-079 31A-079 31A-079 31A-079 

31A -056 31A-056 31A-058 31A-056 31A-056 31A-058 
31A-069 31A-069 31A-089 
10E-401 10E-401 10E-401 10E-401 10E-401 10E-401 

9A-410-7 9A-410-7 9A-410-7 9A-410-7 9A-410-7 9A-410-7 

31B-278 SIB-278 31B-278 31B-278 31B-278 3113-278 
31B-264 3IB-663 313-611 31B-611 31B-611 31B-611 
29A-005 29A-005 29A-005 29A-005 29A-005 29A-005 
29A-014 29A-014 29A-014 29A-014 29A-014 29A-014 
31B-015 3113-015 31B-015 31B-015 31B-015 318-015 

31A-010 
34A-546 
31A-066-•• 
31B-203-•• 
31B-1202-•• 

31A-010 31A-010 3IA-010 31A-010 
34A-548 34A-546 34A-546 34A-548 
31A-066-•• 31A-086-•• 31A-068-.• 31A-066-•• 
31B-203-•• 3113-203-•• 31B-203-.• 31/3-203-•• 
31B-1502-•• 31B-2202-•• 31B-2302-•• 3113-3202-.• 

31A-010 
34A-546 
31A-066-•• 
31B-203-.• 
31B-3102-•• 

34A-575 34A-575 34A-575 34A-575 34A-575 34A-575 
31B-829 3113-629 31B-621 31B-829 

31B-638 3113-638 31B-295 3113-295 
34A-6410 34A-660 
3113-299 31B-649 

20C-055 20C-055 

Because Of Tuning Range this varies - Specific part numbers are given for each tuner. 

• Shaft length of Items 27, 28 and 29 are indicated by digits in place of the asterisks after the part number. 
Example 1131B-202-22 is the complete drum assembly for TV-250 tuner. 

Item 27 on some tuners may be #3113-813-•• which gives greater fine tuning range. With this, item 12 is 31B-124. 

••Use letter B as channel no. suffix for UHF strips. 

3113-601 3113-601 
31B-607 31B-807 

20C-055 20C-055 20C-055 20C-055 
31B-230 

Resistance and capacitance values and part numbers are given below by circuit symbol number for -R" or "C" in the schematics on preceeding pages. All components from the antenna trimmers to and Including the 
mixer plate by-pass (C-7) are common to all tuners of each series. Components peculiar to the different L F. circuits of various receivers are Identified separately with reference to individual tuner schematics. 

RESISTORS - All 1/2 watt insulated composition resistors are suitable replacements, 

PART NO. VALUE TV- 100/200 

12TAE1OOM 100 ± 20% 
12TAE471M 4700 n 20% 
12TAE102M 10000 n 20% 
12TAE152K leoon n to% 
I2TAE222M 22000 n 20% R-5 
12TAE392K 39000:101 R-1 
12TAE472K 47000 * 10% R-4*, 10 

12TAE8827 68000 ± 5% 
12TAE103K 10Kfi * 10% R-9, 7 
12TAEI53K 15K0*10% 
12TAE223M 22K0 : 20% 
12TAE473M 47Kr1 * 20% R-2 
12TAE104K 100K0 n 10% 
12TAE1847 164:»cn n 5% 
12TAE184K 180K0 : 10% 
12TAE224K 220Kil ± 10% 
12TAE224M 220K0 I- 20% R-6 
12TAF334K 330K0 ± 10% 

CAPACITORS - Since small disc capacitors are now available, 
the same as the capacitor replaced. 

PART NO. CAPACITANCE TV- 100.200 

13L8C-1R5M 1.5 nilf NPO 
13L8GP-2R2C 2.2 gnif 
13 L8C -030C 3.0 gin( NPO 
13 L8C - 050C 5.0 nnif NPO 
13L8U-050C 5.0 inn( N750 
13 L8C - 6R8C 6.8 nnf NPO 
13LIOC-100K 10 ugf NPO 
13XRI - 20UK100J 10 ins( N750 
13XR1 -20CH2OOK 20 silt NPO 
13L8Q-470K 17 inn( N1400 
13L8Q-5107 51 µa 
13XR1 - 30UK101K 100 gpf N750 
13XR1-30UK1217 120 insf N750 
13L8D-121K 120 insf 
13D-153 800 intif GMV 
13L8X-1022 1000 inuf GMV 
1313-052 60 ininf NPO 
I3L8T2-151K 150 µa 

C7 
C8 
CIO 

C5 
C4 
C18 

C15, 17, 21 
C14 

TV- 1000 

R-5 
R- I 
R-4., 10 

R-3, 7 
R-8 

R-2 

R-8 

except those marked with asterisk which should be 1RC type BTS. 

TV- 1500 

R-5 

R-3 

R-4. 
R-8 
R-7 
R-1., 10 

R-2 

R-6 

TV-2000 

R- I1 

R-5 

R-4. 

R-7, 10 
R- I2 
R-13. 
R-9 

R-2 
R-1 
R-8 

TV-2200 

R-5 

R-4., 7 
R-8., 10 

R-9 
R-9, 2 
R-1 

R-6 

TV-3000 

R-5 

R-1 0 

R-7 
R-8., 11 
R-4. 
R-9 
R-9 

R-2 

R-8 
R-I 

TV-3100 

R-5 

R- I0 

R-7 
R-8*, 11, 4 

R-9 
R-3 

R-2 

R-6 
R-1 

It is recommended that they be used for service in the earlier models except in critical circuits. Care must be taken to keep the leads as close to 

TV- 1000 

C7 
C8 
CIO 

C5 
C4 
C18 
C14, 15, 18, 17 
C2I 

TV- 1500 

C8 

C7, 10 

C14, 15, 16, 17 
C2, 21 

C4 

TV - 2000 

Cg 

C7 
C8 
CIO 

C5 

C4, 18 
C1,14,15,16,17 
C2, 21 

TV-2200 

CII 

C9 

C8 
C7 
CIO 

C5, 4 

C18 
CI, 14, 15, 16, 17 
C2, 21 

TV-3000 

C11 

C8, 9 
C7 
CIO 

C4, 5 

Cl, 14, 15, 18, 17 
C2, 18, 21, 22 

TV- 3100 

Ch 

C8 
C7 
CIO 

C5 

C4 
CI, 14, IS, 16, 17 
C2, 18, 21, 22 
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GENERAL SPECIFICATIONS 

24" Rectangular Picture Tube 

Model 24C-9360A (Mahogany) 

Model 24C-9360AB ( Blond) 

PICTURE TUBE 
MOUNTING  

SHELF 

D 

PICTURE TUBE 
24CP4 OR 
24CP4A 

R.F. TUNER UNIT 
521068 

ANTENNA 
TERMINALS 

SERIAL 
NUMBER 

VERTICAL 
LINEARITY 
CONTROL 

VERTICAL 
SIZE 

CONTROL 
Fig. 2I—CHASSIS AND PICTURE TUBE ASSEMBLY 

DIMENSIONS 

Model 

74C 9360A 

24C-9360AB 

Height Width Depth 

40'." 26" 23" 

40'." 26" 23" 

WEIGHT (packed) 

Model Weight 

24C-9360A 172 lbs 

24C-9360AB 172 lbs 

POWER REQUIREMENTS 

117 volts 60 cycles 275 watts 

PICTURE SIZE DEFLECTION 

24" Rectangular Magnetic 

INTERMEDIATE FREQUENCIES 

Sound Carrier-41.25 Mc. 

Picture Carrier-45.75 Mc. 

I.F. SYSTEM 

Three Stages—overcoupled—for composite signal. 

One additional stage for sound channel. 

SPEAKER 

Model Type Size 

24C 9360A P.M. Dynamic 6" x 9" 

24C-9360AB P.M. Dynamic 6" x 9" 

FOCUS 

Magnetic 

V.C. Impeó. 

3.2 ohms 

3.2 ohms 

DEFLECTION YOKE 
115423 

ION TRAP 
ASSEMBLY 
521183 

FOCUS COIL 
162326 

SYNCROGUIDE 
TRANSFORMER 
(TOP SLUG) 

WIDTH 
CONTROL 

HORIZONTAL 
LINEARITY 
CONTROL 

HORIZONTAL 
DRIVE 

CONTROL 

VOLUME 
OFF-ON 

BRIGHTNESS HORIZONTAL 
HOLD 

000000 
000000 
1000000 
3000000 

FOCUS VERTICAL 
HOLD 

Fig. 14—LOCATIONS OF PRE-SET CONTROLS 

CHANNEL 
SELECTOR 

FINE 
TUNING 

ALIGNMENT PROCEDURE 
The receiver chassis must be removed from the cabinet in order to ac-
complish alignment of all tuned circuits. 

Alignment of all VHF RF and IF tuned circuits in this receiver may be ac-

complished by utilizing the procedures described in the following charts. 

These procedures should preferably be applied in the order in which they 

ore presented. Alignment of Sound Channel or IF Channel may be ac-

complished individually if desired. 

The VHF RF Amplifier and Mixer alignment may also be accomplished 

independent of Sound or IF Channel alignment, but oscillator calibration 

con only be done after IF Channel has been correctly aligned. 

CAUTION 

The picture tube is highly evacuated and 
if broken fragments will be violently ex-
pelled. Handle with care. 

INSTRUMENTS: The following instruments will be required as signal 

sources and output indicators during the alignment. Since accurate 

alignment of a television receiver is heavily dependent upon the perform-
ance of your instruments, it is imperative that they meet the essential 

specifications described here. 

1. STANDARD SIGNAL GENERATOR to provide unmodulated (pure 

RF) signals at the following frequencies. Maximum output on all 

ranges should be at least . 1 volt with provision for attenuation as 

desired. This instrument must have good frequency stability and be 
accurately calibrated. 

SOUND 

a. IF Frequencies: 

4.5 Mc. Sound Channel 

39.75 Mc. to 47.25 Mc. IF Channel 

b. RF Frequencies: 

54 to 88 Mc. 

174 to 216 Mc. 

AUXILIARY 
FINE TUNING 
ADJUSTMENT 
SCREW 

TV 
CHANNEL 

LITE 

No frequencies are listed for the UHF RF Channels. If it ever 

becomes necessary to align the UHF RF Channels, the RF Tuner, 

part 521150, must be returned to the factory. 

2. VACUUM TUBE VOLTMETER. The lowest voltage range of this in-

strument should preferably permit a 1.0 volt reading to be indicated 
at not less than one third of full scale deflection. 

3. RF SWEEP GENERATOR to provide frequency modulated signal for 

observing the over-all bandpass characteristic and RF Channel align-

ment at the following frequencies: 

40 to 50 Mc. with 10 Mc. sweep width. 

54 to 88 Mc. with 10 Mc. sweep width. 

174 to 216 Mc. with 10 Mc. sweep width. 

No frequencies are listed for the UHF RF Channels. If it ever 

becomes necessary to align the UHF RF Channels, the RF Tuner, 

part 521150, must be returned to the factory. 

4. CATHODE RAY OSCILLOSCOPE, preferably a unit with vertical 

amplifier having wide range frequency response and low capacity 
pick-up probe. This instrument is used for IF and RF Channel align-

ment and for observing the over-all band-pass characteristic. 

CHANNEL ALIGNMENT PROCEDURE 
1. Short antenna terminals together with a jumper wire. 

2. Set receiver Channel Selector to any inactive television channel and 

Power Booster control to its maximum counter-clockwise position; other 

controls may be left at any desired setting. 

3. A small screwdriver (preferably non-metallic) can be used for align-

ment of Sound IF. The blade of this tool will fit the slot in the core 

of the transformer. 

STANDARD SIGNAL 

GENERATOR 
VTVM 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUSTMENT 

AND OUTPUT INDICATION 
CONNEC- 

TIONS 
FREQUENCY 

Connect as shown 
in Flg. 1. 

4.5 MC. 
unmodulated 

IMPORTANT 
This signal must 
be accurate with. 
in 1/4 of 1% of 
4.5 Mc. Check 
generator calibra- 
lion against a 
crystal controlled 
signal source by 
"zero beating" 
(heterodyning) 
with harmonics 
of the crystal *re- 
quency. 

Connect as shown in 
Fig. 2. 

1. Set Power Booster control to its maxi-
mum counter-clockwise position. 

2. A special detector must be utilized when 
aligning the 4.5 Mc. Sound Trap Coil. 
This unit can be constructed in ac-
cordance with the information con-
tained in Fig. 3. If a VTVM containing 
a high frequency A.C. probe is avail-
able, this probe can be utilized in 
place of the crystal detector shown in 

Fig. 2. 
3 During this adjustment only, remove 

one of the three 6CB6 IF amplifier 
tubes (V1, V2 or V3). This will prevent 
noise in the RF stages from affecting 
the voltage reading while adjusting the 
sound trap. 

#1 

4.5 MC Sound 
Trap 

(See Fig. 10) 

Adjust for minimum reading 
on VTVM. 
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MODELS 24C-9360A, AB 

Some as 
above 

Same as 
above. 

Connect as shown in 
Fig. 4. 

A "swishing" sound may be heard in the 
speaker during Sound Channel Alignment. 
This sourious oscillation is caused by hon. 
zontal sweep voltage being picked up in 
the audio system thru stray coupling of 
instrument leads; it should be disregarded 
as it will have no effect on alignment of 
the sound channel. 

#2 
Discriminator 
Secondary 

(See Fig. 10) 

Adjust for maximum reading 
on VTVM. 

# 3 
Discriminator 

Primary 

(See Fig. 8) 

Adjust for maximum reading 
on VTVM. 

#4 
Sound IF 

Transformer 

(See Fig. 10) 

Adjust for maximum reading 
on VTVM. 

Some as 
above. 

Same as 
above. 

Connect as shown in 
Fig. 5. 

To obtain zero balance of the discriminator 
circuit, two 68,000 ohm resistors will be 
required. These resistors must be matched 
so that their respective resistances do 
rtot differ by more than 1%—the accu- 
racy of the total resistance is not critical. 
Connect the two resistors in series from 
pin 2 of the 678 tube to chassis ground 
as shown in Fig. 5. 

#2 
Discriminator 
Secondary 

(See Fig. 10) 

Note that as slug #2 is rotated, 
a point will be found where the 
voltmeter will swing rather sharp-
ly from a positive to a negative 
reading or vice versa. The 
t setting of slug #2 is obtained 

when the meter reads zero as 
the slug is moved thru this point. 

Replace the type 6C86 tube prev'ously removed in the above procedure and turn set on. Tune n to a local channel and should there be an unusual 
amount of " Intercarrier Buzz" refer to procedure on adjoining page to remove this aforementioned fault. 

INSTRUMENT CONNECTIONS FOR SOUND CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN. 

SET TO 4.5 MC. 

NO MODULATION 

(PURE R.F.) 

1000 
MMF. 

GROUND TO 

RECEIVER CHASSIS 

VA 
128T7 
VCROMP 

FIG. 1 

Generator Connections 

for Sound Channel and 4.5 Mc. Sound Trap 

Alignment 

VII 

PICTURE NU 

-r:  CRYSTAL •  
DETECTOR 
(SEE F10. 3) 

V.T.V.M. 

 +GROUND 104  
RECEIVER CHASSIS 

FIG. 2 

Crystal Detector and VTVM Connections 

for 4.5 Mc. Sound Trap 

Alignment 

100 
MMF. 

FIG. 3 

Circuit Diagram for 

Crystal Detector shown in Fig. 2 

IS. 

VISA 
1/2 6T8 

SCUM OtSCIIIMIATOR 
SOUND MAP 

• 

Is, 
"on 

ISO 

FIG. 5 

VTVM Connections 

for Sound Discriminator 

Alignment 

47K 

USE 10,000 OHM 
ISOLATING RESISTOR 

IN SERIES WITH 

METER PROBE 

V.T.V.M. 

68K 

68K 

1 

VISA 

Vs6T8 
SOUK OISCAMHATOR 

SOIMO At 

USE 10,000 OHM 

ISOLATING RESISTOR 
IN SERIES WITH 

METER PROBE 

FIG. 4 

VTVM Connections 
for Sound IF Alignment 

V.T.V.M. 

GROUND TO 
RECEIVER CHASSIS 

REDUCTION OF INTERCARRIER BUZZ 

Under actual reception conditions slight "dynamic" unbalance of the dis-
criminator secondary can emphasize intercarrier buzz due to incomplete 
amplitude modulation rejection. Therefore it is vitally important to obtain 
an accurate setting of the discriminator secondary slug under these con-
ditions. 

Disconnect all instruments ( be sure that I.F. tube removed for the adjust-
ment of Sound Trap has been replaced) and then connect an antenna to 
the receiver to obtain program reception from a local station. If inter-
carrier buzz is prominent, a slight readjustment of the discriminator 
secondary slug (#2) should be made to obtain the "dip" point for the 
buzzing sound. Note that program sound will be clear and free from 
distortion at this point. Buzz should now be at an acceptable minimum 
if station transmission is not at fault. 

IF CHANNEL ALIGNMENT PROCEDURE 

A non-metallic screw driver must be used when adjusting the trimmers 
of the IF transformers to prevent a false indication. 

2. In order to eliminate the possibility of spurious oscillation, it is desir-
able to render the VHF RF oscillator inoperative. This may be ac-
complished by insulating oscillator contacts on the tuner strips. Remove 
tuner bottom shield and place a piece of transparent cellulose tape on 
the first two contacts (from front) of drum assembly. Use any inopera-
tive channel and rotate drum to this insulated position. 

3. Short antenna terminals together with a jumper wire. 

4. Connect a V.T.V.M. and oscilloscope as shown in Fig. 7. 

5. Adjust output attenuator on sweep generator so that reading on 

V.T.V.M. is not in excess of one volt. 

6. Keep output of standard signal generator at a level that provides a 

readable marker but does not distort the curve that is being observed 
on the 'scope. 

7. Certain alignment steps will require a fixed 3 volt A.G.C. bias. When 

necessary, connect negative terminal of battery to the receiver A.G.C. 
line and positive terminal to receiver chassis. See Fig. 8 for convenient 
point of connection. 

GENERATOR 

CONNECTIONS 

GENERATOR 

FREQUENCIES 

MISCELLANEOUS 

INSTRUCTIONS 
TRIMMER 

OR SLUG 
TYPE OF ADJUSTMENT 

AND OUTPUT INDICATION 

STANDARD 

SIGNAL GEN. 

(SUPPLIEs 

I 3 

6C86 
tell f AMP 

STANDARD SIGNAL 
GENERATOR 

42 Mc. 
8t 

45 Mc. 

Detone 2nd IF 
transformer by 
soldering a short 
piece of wire 
or connecting a 
clip to pin 5 of 
V2 (6C86, 2nd IF 
Amp.) Other end 
of wire or clip is 
left unconnected. 

# 5 
and 

# 6 

3rd IF 
Trans. 

(See Fig. 9) 

Adjust trimmers for 
maximum ampli. 
lode' bandwidth 
and correct posi-
honing of markers 

as show' 

uARKER SIGNAL) ' ‘ 

GROUND 
RECEIVER 
CHASSIS 

TO I 

' 

SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

.2n o 

45 42 
MC. MC. 

SWEEP 

GENERATOR 

GROUND TO 
RECEIVER CHASSIS 

STANDARD SIGNAL 
GENERATOR 

42 Mc., 
43.5 Mc. 

8t 

44.9 Mc. 

Remove detuning 
discussed in viousste  

previous step, 
# 7 
and 

# 8 

2nd IF 

Trans. 
(See Fig. 9) 

Adjust trimmers for 
maximum ampli-
lode, bandwidth 
and correct posi-
tioning of markers 43.5 
as shown. MC. 

44.9 42 
MC. MC. 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

MARKER SIGNAL) 

si 
6C86 

2nd I f AW 

, 

• 

GROUND 
RECEIVER 
CHASSIS 

TO 
100 
m 

' 

-- 

Connect a 1 vo lt 
battery to receiver 
AGC system as ex- 
plained in instruc- 
lion 7 at the head 
of this chart. 

• •'.. SWEEP GENERATOR 

45 Me. 
Sweep Width 

10 Mc. 

SWEEP 

GENERATOR 
GROUND TO 

RECEIVER CHASSIS 

vi 
SCB6 

la If AMP 

STANDARD SIGNAL 
GENERATOR 

41.25 Mc. Disconnect 3 volt 
AGC battery from 
receiver. 

# 9 

Sound 
IF Trap 

(See Fig. 9) 

Adjust for minimum reading on V.T.V.M. 

SWEEP GENERATOR 
Not Used 

— . 
STANDARD 

SIGNAL GEN. • a 

STANDARD SIGNAL 
GENERATOR 

47.25 Mc. Some as above. 

# 10 

Adjacent 
Sound 
IF Trap 

(See Fig 9) 

Adjust for minimum reading on V.T.V.M. GROUND 
RECEIVER 
CHASSIS 

TO 
• .1`. 

SWEEP GENERATOR 
Not Used 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

tt 
6CII6 

Ist IF AMP 

STANDARD SIGNAL 
GENERATOR 

42.5 Mc. 
a 

44.5 Mc. 

Connect a 3 volt 
battery to receiver 
AGC system as ex- 
plained in instruc- 
tion 7 at the head 
of this chart. 

# 11  
2nd IF 

Grid Coil 
and 

# 12 
1st IF 

Plate Coil 

(See Fig. 9) 

Adjust trimmers for 
maximum ampli-

tude bandwidth 
and correct posi-
tioning of markers 
as shown. 

44.5 42.5 
MC. MC. 

MARKER SIGNAL) , 

GROUND TO 
RECEIVER 
CHASSIS 

, 

v 

SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

SWEEP 

GENERATOR 

13 
.st, 

GROUND TO 
RECEIVER CHASSIS 
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GENERATOR 
CONNECTIONS 

GENERATOR 
FREQUENCIES 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

Disconnect 3 volt 

AGC battery from 

receiver. 

# 13 
Adjacent 
Picture 
IF Trap 

(See Fig. 9) 

Adjust for minimum reading on V.T V.M 

STANDARD 

SIGNAL OEN. 

SOLDER MOTAIL FOR 
GENERATOR CONNECTION 

STANDARD SIGNAL 

(SuPPLIES 

MARKER SIGNAL) 

• 

GENERATOR 

39.75 Mc. 
RAPE TUSE 

', SHIELD TO 

ISOLATE IT 

FROM SASE SWEEP GENERATOR 

Not Used 

_.... 
STANDARD SIGNAL 

GENERATOR 

42.5 Mc. 
is 

44.5 Mc. 

Connect a 3 volt 
battery to rec•iver 

AGC system os 
explained in in- 

struction 7 at the 
head of this chart. 

# 14 
1 st IF 

Grid Coil 
(See Fig. 9) 

#15 

Converter 
Plate 

Adjust trimmers for 

maximum ampli-

lude, bandwidth 
and correct posi-

hon ing of markers 
as shown. 

,-7 

SWEEP 

GENERATOR SWEEP GENERATOR 

45 Mc. C Oil 
(See Fig. 10) 

-11 
44.5 42.5 
MC. MC. 

°ROUND 

TUNER 

TO 
FRAME 

Sweep Width 
10 Mc. 

Same as above. 

The general shape of the overall IF 

response CUry• and position of mark. 

ers should cornpar• with that shown. 
The picture carrier marker ( 45.75 

Mc.) should appear at approximate-
ly the 50% amplitude position. 
Should this observation foil to meet 2,... 

the above requirement, it will b• 

necessary to make o small change 40- 

in the setting of one or a combina. 
tion of the following trimmers until 60- 

the desired results are achieved. ..._ 
Trimmers, # 5, 6, 7, 8, 11, 12, 14 so 
and slug 15. 

100-

X 
The sound carrier marker (41.25 

Mc.) should appear ot the position 

shown on the curv•. If the position 
of this marker is not correct, then 
it will be necessary to readjust the 
setting of trimmer # 9 as explained 
previously in this procedure. 

To properly observe the position of the 
(39.75 Mc.) and the adjacent channel sound 

be necessary to increase the vertical gain 
output of the sweep and standard signal 

disconnect the 3 volt AGC battery from receiver. 
compare favorably with that shown, repeat 
# 10 and 13 as explained previously 
greater core in obtaining a minimum reading 

47 46 44 42 
4 _4 4 I- . 4- 

50X P 

- -- I 

-45.75 . 

I.F. RESPONSE 
CURVE 

...\-"1\ 

4725 
MC 

odjacent channel picture 
carrier ( 47.25 

control on the 'scope 

generators. Also, 
If these markers 

the adjustment 

in this procedure, 
on the VTVM. 

40 
- ---,-- 

s 
41.25 

MC. 

A -1 
39.75 
MC 

Mc.), 
and 

be sure 

of trimmers 
exercising 

-1--• 

- 

carrier 

it will 
the 

to 
do not 

„ 

STANDARD 

DONAL GEN 

IstitestS 

MARKER SIGNAL) 

GROUND TO 

TUNER FRAME 

SOLDER ROTAS FOR 

STANDARD SIGNAL 
GENERATOR 

39.75 Mc., 
41.25 Mc., 

GENERATOR CONNECTION GENERATOR 

(i. 
RAISE TUBE 

45.75 Mc. 
& 

SHIELD TO 

ISOLATE IT 

FROM SASE 

47.25 Mc. 

_.----- 

SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

PLACE 1000 PARRIrD 
CONDENSER • CROSS 
'SCOPE TERMINALS 
AS AN IILTER 

OROUND Y 0 
RECEIVER 
CII•SSIS 

USE 0.000 0.4 
ISOL•TINO RESISTOR 
IN SERIES vilTH METER 

AND OSCILLOSCOPE PROSES 

taw< 
39 241 

canoo st.us 

tieirageart 

FIG. 8 

Bottom View 

of Chassis 

FIG. 7 
VTVM and Oscilloscope Connections 

for IF Channel Alignment 

deli CONVERTER 
PLAIT CO. 

IF UGC CONNECT,. Pois, PO 
Came self,. worm. of 3 .elf 
.".,,,,........, f ... a r 
Wilton., ...h. ••• fa, Nomad 
someetuN ,Ace.er eeee s's 

FIG. 9 
View of IF Strip 

'et 
SAWA. 

333 
se 

FIG. 10 
Top View of Chassis 

tvti'• 

VHF RF CHANNEL ALIGNMENT PROCEDURE 

The procedure listed is only for the VHF RF Channels. If it ever be-

comes necessary to align the UHF RF Channels, the RE Tuner, part 521150, 

must be returned to the factory. 

1. Connect a 3 volt battery to the receiver AGC system so that negative 

terminal of battery connects to AGC line and positive terminal of bat-

tery connects to receiver chassis. ( See Fig. 8 for convenient ;-Joint 

of connection.) 

2. During alignment, it is necessary to set the Fine Tuning control so 

that Fine Tuning Quadrant is in the center of its range (correct posi-

tion shown in Fig. 17)• 

STANDARD SIGNAL 
GENERATOR 

SWEEP GENERATOR VTVM 
CONNEC- C 
TIONS 

SCOPE 
CONNEC-
TIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUST. 
MENT AND OUTPUT 

iNDICATION CONNEC- 
TIONS 

FREQUENCY 
CONNEC- 
TIONS 

FREQ. 

RF AMPLIFIER AND MIXER ALIGNMENT 

Connect as 

shown in 
Fig. II. 

197.75 MC. 
Sound Carrier 

193.25 MC. 

Picture Carri-televi- 
or Marker, 

Connect as 
shown in Fig. 
11 and set 

controls for 
sweep width 

of 10 Mc. on 

sion channel 
specified in 
the next col- 
umn. 

CHANNEL 

etc, Not used. 

Connect as 

shown in 
Fig. 12. 

Set tuner to receive 

Channel eto by ro- 
toting center shaft 

to the V.H.F. posi- 

tien and inner shaft 
to channel e 1 o. 

(See flat position 
on shofts in Fig. 17) 

„..,.. , 
-....- 10 

Mixer Grid. 

(See Fig. 18) 

-...17 

RF Amp. 
Plate. 

(See Fig. 18) 

...-18 

#r 
RF Amp. 
Grid, 

(See Fig. 18) 

Adjust these trimmers to obtain proper. 
ly shaped RF band pass characteristic as 
shown in Fig. 15 Use Mixer Grid trim-

mer # 16 and RF Amplifier Plate trimmer 

#17 to obtain correct amplitude of < nor-

octeristic in vicinity of picture and sound 
carrier markers. Then adjust RF Amp. 

Grid trimmer # 18 to equalize overall 
amplitude. Repeat adjustment of trim-
risers to be sure correct response has 
been obtained. 

IMPORTANT: When adjusting trimmers 
 eto, 17 and 18 it will be noted that the 

bond pass characteristic can be broad. 
ened by sacrificing amplitude. It Is un-
desirable to overly broaden the curve as 
that would result in a loss of sensitivity. 

IMPORTANT: 

Keep output of 

standard signal 
generator at a level 

that provides a 
readable marker 

but does not distort 
the curve that is be. 
Mg observed on the 

scope. 

same as 

above. 

The bandpass 

charac- 
teristic for 

each of the 
succes- 

sive channels 
should now 

be observed 

individ- 
ually. For fre- 

quency setting 
of marker sig- 
nals see table 
in Fig. 14. 

Same as 

above. 

Set sweep 
gener- 

ator to 
c h a n - 

riel f r e. 

q u e n - 
ties being 
observed, 

Not used. Some as above. 

Set channel selector 

to channel being 
g 

observed. 

The RF band pass characteristic of the other television 

channels should now be checked without disturbing the 
settings of trimmers # 16, 17 and 18 Adjust the RF 

sweep generator and marker generator for operation on 
the other television channels, observing position of both 
the sound carrier and picture carrier markers. Band pass 

characteristic of these channels should conform close to 
the RF response curve in Fig. 15. If necessary, a corn-

promise may be obtained to compensate for large varia-
tions in channel response by returning to channel # 10 

and making slight changes in the settings of trimmers 
#16, 17 and 18. 

OSCILLATOR 

1 IMPORTANT: Before undertaking oscillator alignment be 

circuits are correctly aligned for band pass characteristic illustrated 

in IF alignment procedure. 

2. During this step and thru-out all succeeding steps it is necessary 

ALIGNMENT 

sure IF keep output of sweep generator at a level that does not allow reading 
on VTVM to exceed one volt. 

3. Keep output of standard signal generator at a level thut provides a 
readable marker but does not distort the curve that à being obse",ed 

to on the 'scope. 

Connect as 
shown in 
Fig. 11. 

197.75 MC. 

Sound Carrier 
Marker, 

193.25 MC. 

Picture Card- 

e. Marker, 

Connect as 
shown in Fig. 

11 and set 

controls for 
sweep width 
of 10 Mc. on 

televi- 
sion channel 

specified in 
the next col- 
urnn, 

CHANNELrange 

#10 

Connect as 

shown In 
Fig. 13. 

Connect os 
shown In 
Fig. 13. 

Set tuner to receive 
channel #10 by ro- 

toting center shaft 

to the V.H.F. posi- 

lion and inner shaft 
to channel # 10 
(S fit iti ee a poson 
on shafts in Fig 17) 

#19 

Oscillator 

Trimmer 
(See Fig. 18) 

Before undertakmg thie adjustment, po-
sitian oscillator slug, lozated in channel 
trlo R.F. and Mixer and Oscillator Strip, 
to the center of its range Also set Fme 

Tuning Quadrant to the center of its 
as shown in Fig. 17, 

Adjust Oscillator Trimmer # 19 to shift 

response curve so that picture carrier 
i marker s located at th, position oldi-

rated in Fig. 16. 

Position of sound carrier marker should 

appear as indicated in Fig. 16. 

Be sure that goner- 

ator's output does 
not exceed voltage 

specified in instruc- 
t;oos #2 and 3 

above. 

Same as 
above, 

The bondpass 

charac- 
teristic for 
each of the 
succes- 

sive channels 
should now 
be observed 

individ- 

ually. For fre- 

quency setting 
of marker sig- 
nais see table 
in Fig. 14. 

So:,,' es 
oto' ' e. 

Set sweep 
gener. 
ator to 
c 4 a n - 
net fre - 
q u e n - 

cies being 

observed. 

Same as 

above, 
Some os 

above, 

Set channel selector 
to channel being 
observed, 

Adjust the R.. sweep generator and marker generator 
for operation on the other television channels and set 

Channel Selector to corresponding channel, 

Using a long, non-metallic screwdriver (approx 12"¡, 
adjust oscillator slug thru hole or, front of R.F. Tuner 
Unit ( see Fig. 17). This permits response curve to be 
shifted so that picture and sound carrier markers will 

appear at the position indicated in Fig. 16. 

NOTE: Make sure that cam on fine tuning control shaft 
remains properly positioned during this step (tooth on 

the cam pointing downward-see Fig. 17). 

If an osci ator slug "falls into" its coi form during adjustment remove the slug move toward the end so that its threads will be engaged by the 
the Channel Coil from he turret assembly and lift the Slug Retaining S ug Retaining Spring when that spring is returned to its normal position. 
Spring aside. By tapping the coil form it should be possible to make 

If an unsatisfactory overall response is obtained for a particular shown in Fig. 15, then, ( 1) attempt to obtain a better compromise for RF 
channel, observe RF Amp. and Mixer response curve for that channel, response on all channels by realigning RF Amp. and Mixer circuits, or (2) 
If characteristic does not conform reasonably well within the typical curve try replacing Antenna, RF and Oscillator coils for the particular channels. 
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INSTRUMENT CONNECTIONS FOR R.F. CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

MARKER SIGNAL) 

COUPLE LOOSELY- DO NOT MAKE 
ELECTRICAL CONTACT- MERELY TWIST 

INSULATED WIRES TO FORM TWO TURNS. 

ANTENNA 
TERMINALS 

GROUND ro cmAssis 

SWEEP GENERATOR 

WITH 50 OHM 

UNBALANCED 

OUTPUT GABLE 

FIG. 11 
Generator Connections 

for RF Channel Alignment 

PLACE 1000 MME CONDENSER ACROSS 
SCOPE TERMINALS AS AN R.F. FILTER 

USE 10,000 OHM ISOLATING 
RESISTOR IN SERIES WITH 
OSCILLOSCOPE PROBE 

GROUND TO 
RECEIVER 
CHASSIS 

FIG. 12 
Oscilloscope Connections 

for RF Amp. and Mixer Alignment 

PLACE 1000 MMFD 

CONDENSER ACROSS 

SCOPE TERMINALS 

AS AN R.F. FILTER 

GROUND TO 
RECEIVER 

CHASSIS 

USE Icwoo ONM 

ISOLATING RESISTOR 

IN SERIES WITH METER 

AND OSCILLOSCOPE PROIES 

GROUND TO 
RECEIVER 

CHASSIS 

44 

128Y1 
!MOU» 

46 
oboods 

POWER 

BOOSTER 

FIG. 13 
VTVM and Oscilloscope Connections 

for Oscillator Alignment 

©John F. Rider 

CHANNEL 
HUMBER 

PICTURE CARRIER 

MARKER MO. 

SOUND CARRIER 

MARKER FREQ. 

13 211.25 MC. 215.75 MC. 

12 205.25 MC. 209.75 MC. 

11 199.25 MC. 203.75 MC. 

10 193.25 MC. 197.75 MC. 

9 187.25 MC. 191.75 MC. 

8 181.25 MC. 185.75 MC. 

7 175.25 MC. 179.75 MC. 

6 83.25 MC. 87.75 MC. 

5 77.25 MC. 81.75 MC. 

4 67.25 MC. 71.75 MC. 

3 61.25 MC. 65.75 MC. 

2 55.25 MC. 59.75 MC. 

TYPICAL 
RIT RESPONSE 

CURVE 

OSCILLATOR SLUG 

Fo, Cbenn•I el use 
eccesstble Mn/ nus 
hole 

FINE TUNINO QUADRANT 
Tho, quadrant must be sel 
to positIce shown rte, 
•dlustoni osullstor flot 

INNER 
CHANNEL SELECTOR 

SHAFT 

FINE TUNING 
DISC AND SHAFT 

FIG. 17 
Front View of 
RF Tuner Unit 

MEIER 
CHATOIES SELECTOR 

TIRE 
TOM. 

PRE-SELELIOR 
TRIMMER 

vEr CONVERT R 
PLATE COR 

MIDDLE 
CHANNEL SELECTOR 

SHAFT 

NIZAÓRIE 
TAiedien 

VAF 

PLIVEZLEA 

FIG. 18 
Trimmer Location of 

RF Tuner 

'Onu{ leonyt 

Orr-Ooo 

eplootrEESS 

'sutzt 
Mena 
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PRODUCTION CHANGES 
The following fabulation furnishes complete details on changes which occurred during receiver 
production. The receivers incorporating these changes are identified by coding stamped on rear 
surface of chassis. The coding consists of one or more letters following the word SERIES, as 
SERIES B, SERIES AC, etc., and corresponds to similarly lettered changes shown below. Chassis 
incorporate only that change indicated by letter designation; i.e., chassis stomped "SERIES BE" 
does not include changes "A" or "C" or "D". 

The circuit shown on this page applies 

to "SERIES ABCDEF" chassis 

A letter following the component circuit diagram number thus-201. , indicates that this 
particular item was affected by a circuit change. The letter corresponds to the series code letter 
listed in the production change column, from which complete change information can be 
obtained. 

LETTER 
DESIGNATION 

DESCRIPTION OF CHANGE 

UNCODED INITIAL PRODUCTION 

"A" The following change was incorporated to facilitate the inclusion of con. 
denser 240 within the 1st I.F. coil can. When this modification is made, the 
complete I.F. stria, port 521816, is changed to part 522088. 
1. Relocate condenser 240 from the junction of 1st I.F. Coil ond Adjacent 

Picture I.F. Trap to the grid side of the 1st I.F. Coil and change its 
value from 470 mmfd. to 680 mrnfd. 

fo 44 The following change was incorporated to improve sync. stability in the 
presence of electrical interference or weak signal. 
1. Disconnect resistor 94 ( 18,000 Ohms) from the plate of tube V4- 128Y7 

(Video Amp.'' and reconnect it to the junction of resistors 54 (2200 
Ohms) and 55 ; 1800 Ohms) located in plate load circuit of tube V4. 
Note: The sound take.ofF for tube V14 (Sound I.F. Amp.) remains con-
nected to the plate of tube V4 ( Video Amp.) 

The following change was incorporated to provide for adequate width of 
the picture under the condition of low line voltage. 
1. Change resistor 88 in 270 volt supply from 400 Ohms to 200 Ohms. 

The following change was incorporated to provide a greater margin of 
safety for the plate load resistor of tube V7A ( 12AU7). 
1. Change resistor 105 located in plate circuit of tube V7A (Sync. Amp.) 

from 4700 Ohms 1/2  watt to 4700 Ohms 1 watt. 
os es The following change was incorporated to protect resistor 88, located in 

the 270 volt supply, in the event of abnormal current drain in the high 
voltage system. 
1. Change fuse 149 in the horizontal sweep circuit from a 1/2  Amp. 250 

volt to a 1/4 Amp. "Slow Blow ' 250 volt. 

II II The following changes were incorporated to improve the range of the hori-
zontal hold control. 
1. Change resistor 120, located in the plate circuit of tube V7A (Horiz. 

A.F.C.) from 22,000 Ohms to 68,000 Ohms. 
2. Change resistor 124 located in the plate circuit of tube V7A (Horiz 

A.F.C.( from 68,000 Ohms to 120,000 Ohms. 
The above change should only be undertaken when the letter "8" ;s in 
cluded in the SERIES designation at rear of chassis. 

Joo,., The following change was incorporated to protect the filament winding of 
power transformer 76 that connects to the 6AX4GT (Horiz. Dumping) in 
the event this tube develops o cathode to filament short. 
1 Change resistor 83, located in filament supply, from 100,000 Ohms to 

18,000 Ohms, 2 watt. 

The following changes were incorporated to improve picture quality by 
reducing the noise level ( snow) in Video Amp. system. 
I Add resistor 242 (6800 Ohms) in parallel with peaking coil 41 located 

on grid circuit of V4 ( Video Amp.) 
2 Change peaking coil 42 located in grid circuit of tube V4 ( Video Amp.) 

from part 520985 (double pi, coded with green dot) to part 509341 
(single pi, coded with green dot). 

3. Change peaking coil 51 located in plate circuit of tube V4 (Video Amp.) 
from part 520689 (single pi, coded with purple dot) to port 520984 
(single pi, coded with red dot). 

4 Change resistor 52 located across peaking coil 51 in plate circuit of 
V4 ( Video Amp.) from 12,000 Ohms to 15,000 Ohms. 

5. Change peaking coil 53 located in plate circuit of tube V4 (Video Amp.) 
from part 509342 (single pi, coded with yellow dot) to port 509340 
(single pi, coded with white dot). 

VOLTAGE MEASUREMENTS 
All voltages measured with a 20,000 Ohm per volt meter 
with the receiver connected to a 117 volt 60 cycle power 
supply. 

Tuner set to an inactive channel with antenna terminals 
shorted and connected to ground. 

Controls set for normal reception-Power Booster control 
completely counterclockwise. 

Voltages marked with an asterisk (*) will vary widely with 
control settings. 

No voltage reading at a tube element indicate zero voltage 
or voltage which cannot be accurately measured with a 
20,000 Ohm per volt meter. 
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rti, TUNER 
621150 

VI 
6C86 

NIII, gw 

VO 
6C86 

1nO I AMP 

,. 
, .;„ „. 

1. 
Ar 

22 

_ 

:!.°Z 

68E6 
GAUD SYNC 
UPHAM@ 

OSCILLOGRAMS 3 

All oscillograms taken with ground 

lead of 'Scope connected to receiver 

chassis and controls set for normal 

reception. Power Booster control ad-

justed to give 50 volts peak to peak 

at cathode of picture tube. Oscillo-

scope vertical amplifier response was 

flat to within 20% at 2 MC. 

Number appearing to the left of oscil-

logram specifies setting of horizontal 

sweep frequency control on 'Scope. 
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VO 
6C86 

3e1 I I AMP 

VIA 
1/2  12AU7 
SYNC AMP 

4152 

1/2 618 
ANN uscastakm 

Mena/. 

VA 
128T1 
MO AND 

VII 
24CP4 

ON 
24CP4A 

PICTURE TUN( 

soon 
POWER 
BOOSTER 

'h 65876T 1/2 658761 
11111112 AEC MI ROCKING 

MOUTON 

VS 

6886 
AM- AEC 

49 
6CD6C 

1.3RIZONTAl 
SCANNING OUIPUI 

Y1120117 
0( 41 ROCKING OSC 

V_UIL 
SOL 0 

v17 
6AU 5 GT 
VERIICAL 

SCANNING OUTPUT 

VI! 
6AXIGT 
101WORTAL 
Me« 

222 

OC US 

BLUE— 

BROWN-, 
RED—: 

YELLOW 

GREEN-

tERNINAL CONNECTIONS 
FOR 

YORE LEADS 

s.“. ISIS 

REFERENCE 
DOT 

508667 
WIDTH 
COIL 

Lettered terminols in il. 
lustrations correspond to 
similarly lettered terminals 
on the circuit diagram. 
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MODELS 24C-9360A, AB 

DIA- 
GRAM 
NO. 

PART 
NO. 

LIST 
DESCRIPTION PRICE 

DIA- 
GRAM 
NO. 

PART 
NO. 

LIST 
DESCRIPTION PRICE 

DIA-
GRAM PART LIST 
NO. NO. DESCRIPTION PRICE 

, 510248 Resistor-carbon 4700 Ohms -±-10% 1 watt 

162  513013 Condenser-ceramic 5000 Mmfd. 450 vo lt.... .36 (used when letter " B" is included in series 509341 Cod-peaking ( single pi, coded w ith green 

165  513013 Condenser 105  designation at rear of chassis)  .16 dot ) ( used w hen letter " F" is included in 
-ceramic 5000 Mmfd. 450 volt.... .36 

510148 Resistor-carbon 4700 Ohms -±- 10% 1/2 w. 42 series designation at rear of cha ssis)  .60 

PARTS LIST 1   
167 66 
 513013  

512235 

 513013  

Condenser- 047 Mfd. 200 volt  .30 

Condenser-ceramic 5000 Mmfd. 450 volt  .36 
(used when letter " B" is not included 
in series designation at rear of chassis) .. . 12 

520985 Coil-peaking ( double pi, coded w ith green 
dot) ( used when letter " F" is not included 

170  505174 Condenser-electrolytic 10 Mfd. 150 volt  .90 106   510251 Resistor-carbon 6800 Ohms 2.210% 1 watt . 16 in series designation at rear of chassis) .6.5 
171   513010 Condenser-ceramic 1500 Mmfd. 350 volt  .30 Ill  510181 Resistor-carbon 330,000 Ohms -4-10% 1/2 w. . 12 509603 Coil-4.5 Mc. trap ( includes slug and con-
173 .... 513006 Condenser-ceramic 270 Mmfd. 500 volt  .25 112  510189 Resistor-carbon 820,000 Ohms -I-10% 1/2 W. .12 49 .. ... denser #50)   1.20 

174 . .. 512205 Condenser-.01 Mfd. 400 volt  .25 113  510178 Resistor-carbon 220,000 Ohms -±10% 1/2  W. . 12 507357 Slug core for 4.5 Mc. trap coil  .20 

175  

179   

512204 

513013 
Candenser-.01 Mfd. 200 volt  .25 

Condenser-ceramic 5000 Mmfd. 450 volt  .36 

114  

116  

510190 

510172 

Resistor-carbon 1 Meg. -±-10% 1/2 watt  .12 

Resistor-carbon 100,000 Ohms -±-10% 1/2 w  .12 

520984 Coil-peaking ( single pi, coded w ith red 
dot) (used when letter " F" is included in 

51 series designaron at rrrar of chassis) .50 

DIA- 
GRAM 
NO. 

PART LIST 
NO. DESCRIPTION PRICE 

183-A  

183-C . 

508062 

508062 

Condenser-ceramic .01 Mfd. 450 volt 
(part of Integrator Unit)  1.40 

Condenser-ceramic 2000 Mmfd. 450 volt 
(part of Integrator Unit)  1.40 

F17 

118.510148 
i 

510281 

510169 

Resistor-carbon 330.000 Ohms .± 10% 1 w. . 16 

Resistor--carbon 4700 Ohms -±10% 1/2 watt . 12 
Resistor-carbon 68,000 Ohms -1.-10% 1/2 W. 

(used when letter " D" is included in series 

520689 Coil-peaking ( single pi, coded with purple 
dot) ( used when letter " F" is not included 
in series designation at rear of chassis) .65 

183-E  508062  508062 Condenser-ceramic 5000 Mmfd. 450 volt 
120 

designation a. rear of chassis)  .12 
509340 Coil-peaking ( single pi, coded with white 

dot) (used when letter " F" is included in 
CONDENSERS 183-G . 508062 

(part of Integrator Unit)  1.40 
Condenser-ceramic 5000 Mmfd. 450 volt 

(part of Integrator Unit)  

# 510160 Resistor-carbon 22,000 Ohms rt10% 1/2 W. 
(used when letter " D" is not included in 

53 series designation at rear of chassis) . . .55 
509342 Coil-peaking ( single pi, coded with yellow 

2 . . 513038 Condenser-ceramic 1500 Mmfd. 400 volt  .35 1.40 series designation at rear of chassis) . . 12 
dot) ( used when letter " F" is not included 

3   513038 Condenser-ceramic 1500 Minfd. 400 volt  .35 
185   512533 Condenser-mica 4700 Mmfd. ±-5% 1000 v. 1.40 510174 Resistor-carbon 120,000 Ohms ± 10% 1/2 W . in series designation at rear of chassis) .60 

4   

5 . 

6  

513038 Condenser-ceramic 1500 Mmfd. 400 volt  .35 
513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

191) 
192 

194   

512218 

508680 

512218 

Condenser-. 1 Mfd. 600 vo lt  .55 

Condenser-electrolytic 10 Mfd. 600 volt  2.55 

Mfd 600 Condenser-. 1 volt  .55 
) 510169 

(used when letter " D" is included in series 
designation at rear of chassis) .   . 12 

Resistor-carbon 68,000 Ohms -..!-- 10% 1/2 w  
(used when letter " D" is not included in 

76  521725 Transformer-power   20.00 

86  508341 Choke-filter   3.60 
1281 520943 Transformer-syncroguide   2.50 

10  513455 Condenser -ceramic 8.2 Mmfd. -±-.5% 400 
216 512204 Condenser-.01 Mfd. 200 volt  .25 series designation at rear of chassis)  . 12 { 521064 Slug core for syncroguide transformer  .70 

volt ( Temperature compensating)  .25 220 512223 Condenser-. 25 Mfd. 400 volt  .60 125 . ... 510175 Resistor-carbon 150,000 Ohms ±-10% 1/2 W. . 12 140   521735 Transformer-horizontal output ( includes re-

11  513038 Condenser-ceramic 1500 Mrnfd. 400 volt .35 227 513043 Condenser-ceramic 100 Mmfd. ±-10% 3000 126 ... 510154 Resistor-carbon 10,000 Ohms .-L-10% 1/2  w..12 sistor 145)   14.00 

14  513037 Condenser-ceramic 470 Mmfd. 400 volt  .35 volt   .30 129 .. 510269 Resistor- carbon 68,000 Ohms -±-10% 1 w. 148  { 508667 Coil-Width ( includes slug and clip)  1 75 
229   507386 Condenser-electrolytic 8 Mfd. 300 volt  1.25 

.16 
508784 Slug core for Width coil ( includes mtg. clip) .65 

18  

19  

513037 Condenser-ceramic 470 Mmfd. 400 volt  .35 

513038 Condenser-ceramic 1500 Mmfd. 400 volt ..   .45 
233 .. 

237 
512237 

513042 
Condenser-.047 Mfd. 600 volt  .40 

Condenser -±-5% 

134  

136 
510184 

110377 
Resistor-carbon 470,003 Ohms .-L-10% 1/2 w. .12 

Resistor-carbon 330 Ohms 2:10% 2 watt .25 
151-A,B 115423 Yoke-picture tube deflection ( includes leads, 

connectors, resistor 238 and condenser 150) 21.00 
20  513448 Condenser-ceramic 12 Mmfd. ±. 5% 500 volt 

513044 
-ceramic 150 Mmfd. 2000 v. .30 

Condenser-ceramic 680 Mm fd. 350 
139 510789 Resistor-wire wound 8000 Ohms -±-10% 5 w. .95 153  509378 Transformer-audio take-off   1.50 

(Temperature compensating)   1.05 volt 
(used when letter "A" is included in 

145 510:190 Resistor-carbon 1 Meg. -1,-10% 2 watt ..30 158  509706 Transformer-TV sound discriminator 
24  513449 Condenser-ceramic 5 Mmfd. -±1% 500 volt 

(Temperature compensating)   1.05 240 
513008 

series designation at rear of chassis)   .25 

Condenser-ceramic 470 Mm fd. 350 volt 

154 

157... 
510117 
510249 

Resistor-carbon 82 Ohms -L-10% 1/2 watt . 12 
Resistor-carbon 4700 Ohms 1 watt  .16 

(includes condensers 158A and 158B)  3.00 
180  509376 Transformer-audio output   1.85 

28  513038 Condenser-ceramic 1500 Mmfd. 400 volt  .35 ) (used when letter "A" is not included in 159 . . 510/24 Resistor-carbon 220 Ohms -1.-10% 1/2 watt.... . 12 184  520980 Transformer-vertical blocking oscillator  1.90 
30  513037 Condenser-ceramic 470 Mmfd. 400 volt  .35 series designation at rear of chassis)  .30 161 .. .. 510159 Resistor-carbon 18,000 Ohms -1.-10% 1/2  w. . 12 198  520975 Transformer-vertical output ( includes con. 
34   513038 Condenser-ceramic 1500 Mmfd. 400 volt  .35 RESISTORS 163 ... ... 31011/4 Resistor-carbon 220 Ohms ±-10% 1/2 watt . 12 nectors for deflection yoke leads)  4.00 
35  513044 Condenser-ceramic 680 Mmfd. 400 volt  .25 7  510118 Resistor-carbon 100 Ohms -.:1_-_10% 1/2 watt .12 164  . 510169 Resistor-carbon 68,000 Ohms ±-10% 1/2 w. 226 ... 520911 Coil-Horizontal Linearity ( includes slug and 
38   513454 Condenser-ceramic 4 Mmfd. -±1% 500 volt 8   510348 Resistor- carbon 4700 Ohms -2:10% 168 

.12 
1/2 clip   1.50 

(Temperature compensating) . .25 
12  510151 

2 watt .25 
Resistor-carbon 6800 Ohms -i.-10% 1/2 Watt 

... 

169  
510197 
510160 

Resistor-carbon 10 Meg. watt  .12 

Resistor-carbon 22,000 Ohms -±10% 1/2  
236  162326 Coil-focus ( includes cable and plug)  14.00 

40  513432 Condenser-ceramic 5 Mmfd. -±-10% 500 volt 
(Temperature compensating)   .30 13  510112 

.12 

Resistor-carbon 47 Ohms -1.-10% 1/2  watt.....12 172  510184 
w. . 12 

Resistor-carbon 470,000 Ohms -±-10% 1h w. . 12 
241 522020 Coil-43 Mc. trap  .50 

45  513013 Condenser-ceramic 5000 Mmfd. 450 volt .36 15  510151 Resistor-carbon 6800 Ohms -±-10% V2 watt . 12 177  510778 Resistor-carbon 560,000 Ohms -±5% 1/2  W. .16 
CONTROLS 

47  

50  
512238 Condenser-.22 Mfd. 200 volt  .50 
513438 Condenser-ceramic 47 Mmfd. -±5% 500 v  

17  

21  
510138 

510783 
Resistor-carbon 1200 Ohms -±-10% 1/2  watt .12 

Resistor-carbon 24,000 Ohms ±-5% V2 watt .30 
178  - 
182  

310747 
510159 

Resistor-carbon 820,000 Ohms .±-5% 1/2  w. .20 
Resistor-carbon 18,000 Ohms -±-10% 1/2 W. . 12 

46  521057 Power Booster (Contrast) potentiometer (300 
Ohms 1/2 watt)  1.00 

(Temperature compensating)   .45 23  510172 Resistor-carbon 100,000 Ohms -±-10% V2 yr. 183- B..... 508062 Resistor-carbon 22,000 Ohms 1/5 Watt 67. 

58  512239 Condenser-.47 Mfd. 200 volt  .75 26  510151 
.12 

Resistor-carbon 6800 Ohms -±-10% 1/2  watt . 12 (part of Integrator Unit)  1.40 
ABC 521989 Volume and Brightness potentiometers ( in-, 

cludes On- Off switch) 
61  513032 Condenser-ceramic 220 Mrnfd. 1000 volt.... .40 27  510174 Resistor-carbon 120,000 Ohms 2:10% 1/2 w. 183-D  508062 Resistor-carbon 8200 Ohms 1/6 watt A-Brightness (100,000 Ohms 1/4 watt) 

62 ....... .... 512216 Condenser-.1 Mfd. 200 volt  .30 29  510112 
.12 

Resistor-carbon 47 Ohms -±-10% 1/2 watt ... . 12 
183-F  508062 

(part of Integrator Unit)  1.40 

Resistor-carbon 8200 Ohms Vs watt 
B-On-Off Switch 
C-Volume (1 Meg. 1/4 watt) 65   512235 Condenser-.047 Mfd. 200 volt   .30 

-±-2% 
32   510153 Resistor-carbon 8200 Ohms 2210% 1/2 watt . 12 (part of Integrator Unit)  1.40 108 508071 Horizontal Drive Condenser ( 10-160 Mmfd.) .40 71 512520 Condenser-mica 3300 Mmfd. 500 volt 1.30 33   510117 Resistor-carbon 82 Ohms 2:10% 1/2 watt.... . 12 186  510777 Resistor-carbon 1.2 Meg. -±-5% 1/2 watt  . 12 123  521059 Horizontal Hold potentiometer (50,000 Ohms 79  513013 Condenser-ceramic 5000 Mmfd. 450 volt.... .36 36  510130 Resistor-carbon 470 Ohms 2:10% Va watt .12 188  510772 Resistor-carbon 2.7 Meg. 2..-5% 1/2 watt  . 12 1/4 watt)   2.00 

85-A,B,C 508072 Condenser-electrolytic 43  510150 Resistor-carbon 5600 Ohms #10% 1/2  watt .12 191  510134 Resistor-carbon 680 Ohms 1/2  watt  J 508667 Width coil ( includes slug and clip)   1.75 A-40 Mfd. 450 volt 
8-40 Mfd. 450 volt   4.50 

44  510166 Resistor-carbon 47,000 Ohms #10% 1/2 w. .12 193  510172 
.12 

Resistor-carbon 100,000 Ohms -±-10% 1/2 w. . 12 148 1 508784 Slug for width coil ( includes mtg. clip) .65 

C-40 Mfd. 450 volt 48  510153 Resistor-carbon 8200 Ohms #10% 1/2  watt . 12 195  510193 Resistor-carbon 2.2 Meg. v2 Watt  .12 176  520746 Tone potentiometer (500,000 Ohms 1/4  watt) 1.00 

89  160095 Condenser-electrolytic 40 Mfd. 300 volt  2.00 510744 Resistor-carbon 15,000 Ohms -.1-5% 1/2 wa tt 197 510126 Resistor-carbon 270 Ohms -±-10% 1/2 187  521058 Vertical Hold potentiometer ( 1 Meg. 1/4 w.). . 1.00 

90-A,B.... 509002 Condenser-electrolytic 
A-80 Mfd. 250 volt 
8-100 Mfd. 50 volt 1 3.00 I   

52 

510723 

(used when letter " F" is included in series 
designation at rear of chassis)  .16 

Resistor-carbon 12,000 Ohms 2.--5% 1/2 watt 

199  

200  

510132 

1.10132 

watt . 12 

Resistor-carbon 560 Ohms ±-10% 1/2 watt .12 

Resistor-carbon 560 Ohms -±-10% 1/2 watt .12 

189 . .. .... 520944 Vertical Size potentiometer (2.5 Meg. 1/4 w.) .80 
196  520945 Vertical Linearity potentiometer (5000 Ohms 

1/2 watt)   .90 
91  504719 Condenser-electrolytic 4 Mfd. 450 volt  1.00 (used when letter " F" is not included in 201   ...10175 Resistor-carbon 150,000 Ohms # 10% 1/2 w. . 12 222   521727 Focus potentiometer ( 10,000 Ohms 4 watt) 2.00 
95  512235 Condenser-.047 Mfd. 200 volt  .30 

series designation at rear of chassis)  .16 209  510160 Resistor-carbon 22,000 Ohms ±l O% V2 W .. 12 
... 

226 520911 Horizontal Linearity coil ( includes slug and 
98  512239 Condenser-.47 Mfd. 200 volt  .75 

54  510242 Resistor-carbon 2200 Ohms -1..-10% 1 watt .16 212  .510175 Resistor-carbon 150,000 Ohms #10% 1/2 w. .12 clip)   1.50 

103  
107.., 

108 

512205 Condenser-.01 Mfd. .400 volt  .25 

513016 Condenser-ceramic 82 Mmfd. ±-10% 500 
volt   .25 

508071 Condenser-trimmer 10-160 Mmfd. (Horizon- 

55  
56  

57  

59  

5;0141 

510163 

510701 

510172 

Resistor-carbon 1800 Ohms -±-10% 1/2 watt .12 
Resistor-carbon 33,000 Ohms #10% 1/2 w. .12 

Resistor-carbon 3.3 Meg. -±-10% 1/2 watt12 .... . 
Resistor-carbon 100,000 Ohms #10% 1/2  w. .12 

213  

214  

215  
217  

510254 

ei 0181 
510163 
510130 

Resistor-carbon 10,000 Ohms -±-10% 1 watt .16 

Resistor-carbon 330,000 Ohms -1.-10% 1/2 w. .12 

Resistor-carbon 33,000 Ohms -±10% 1/2 w. . 12 
Resistor-carbon 470 Ohms #10% 1/2 watt .12 

115444 Switch-antenna ( includes terminal board).... 2.50 

OTHER ELECTRICAL PARTS 

tal Drive)   .40 60  510172 Resistor-carbon 100,000 Ohms #10% 1/2  W. .12 219 510181 Resistor-carbon 330,000 Ohms -±-10% 1/2 W. 39  509386 Crystal detector   1.00 
109  513030 Condenser-ceramic 47 Mmfd. 1000 volt  .40 64   510186 Resistor-carbon 560,000 Ohms #10% 1/2 w. . 12 221 510172 

.12 
Resistor-carbon 100,000 Ohms -±10% 1/2  69  521183 Ion trop   1.00 

110  512232 Condenser-.0022 Mfd. 400 volt  .25 68   510172 Resistor-carbon 100,000 Ohms #10% 1/2 W. .12 watt   .12 75  521803 Fuse; 4 amp. 125 volt "Slow Blow"  .25 
115  512235 Condenser-.047 Mfd. 200 volt  .30 70  510167 Resistor-carbon 47,000 Ohms -±-10% 1/2  watt .12 223  510118 Resistor-carbon 100 Ohms -2:10% 1/2 watt . 12 78  118921 Channel lite (Mazda #47) 6-8V. 150 Ma .15 
119  512239 Condenser-.47 Mfd. 200 volt  .75 77  510101 Resistor-carbon 10 Ohm s 2:10% 1/2  w .  .12 224  510326 Resistor- carbon 270 Ohms ±- 10% 2 watt.....25 

522320 Fuse for horizontal sweep circuit; 1/4 Amp. 
121  512236 Condenser-.047 Mfd. 400 volt  .30 510359 Resistor-carbon 18,000 Ohms #10% 2 watt 225  510112 Resistor- carbon 47 Ohms -1=10% 1/2 watt..... 12 250 volt "Slow Blow" (used when letter 
122  512233 Condenser-.022 Mfd. 400 volt.30 (used when letter " E" is included in series 228  510112 Resistor-carbon 47 Ohms #10% 1/2 "C" is included in series designation at 
127 

130  

513427 Condenser-ceramic 200 Mmfd. #2% 500 v. 
(Temperature compensating)   .65 

512311 Condenser-.01 Mfd. 400 volt (Spacial Char- 

83  
510172 

designation at rear of chassis)  .25 

Resistor-carbon 100,000 Ohms 2:10% 1/2  w  
(used when letter " E" is not included in 

230  

231  

510254 

510356 

watt . 12 
Resistor-carbon 10,000 Ohms -.t10% 1 watt . 16 
Resistor-carbon 12,000 Ohms -± 10% 2 watt .24 

149 
rear of chassis)  .25 

521752 Fuse for horizontal sweep circuit; 1/2 Amp  
250 volt (used when letter "C" is not 

acteristic)   .30 
, series designation at rear of chassis)  . 12 232   510356 Resistor-carbon 12,000 Ohms #10% 2 watt .24 included in series designation at rear of 

131  512547 Condenser-mica 820 Mmfd. #5% 500 volt .50 87  510741 Resistor-wire wound 600 Ohms #10% 10 w. .90 234  310781 Resistor-wire wound 100 Ohms -±-10% 5 w. .75 chassis)   .20 
132  513009 Condenser-ceramic 1000 Mmfd. 500 volt.....28 ' 510792 Resistor-wire wound 200 Ohms #10% 10 235  510781 Resistor-wire wound 100 Ohms #10% 5 w. .75 181  508174 Speaker-P.M. Dynamic (6"x9") .   8.40 
135  520921 Condenser-electrolytic 4 Mfd. 150 volt  1.20 watt ( used when letter "8" is included in 238 ;10248 Resistor-carbon 4700 Ohms #10% 1 watt.... 183- 
137  512223 Condenser- 25 Mfd. 400 volt  .60 88  

510779 

series designation at rear of chassis)  .90 

Resistor-wire wound 400 Ohms #10% 10 
242 510151 

.16 
Resistor-carbon 6800 Ohms ±- 10% 1/2 watt 

(used letter " F" is included in 
A toG 508062 Integrator unit ( includes all condensers and 

resistors from 183-A to 183-G)  1.40 141  512236 Condenser-.047 Mfd. 400 volt  .30 watt (used when letter " 8" is not included 
w hen series 

designation at rear of chassis)   522088 I.F. printed circuit complete with tubes, 142  512236 Condenser-.047 Mfd. 400 volt  .30 in series designation at rear of chassis).... .75 .12 

COILS AND TRANSFORMERS transformers, condensers and resistors 
144  521737 Condenser-ceramic 500 Mmfd. 30,000 volt 4.00 92  510139 Resistor-carbon 1500 Ohms #10% 1/2 watt .12 (used when letter "A" is included in 
150  513042 Condenser-ceramic 150 Mmfd. -±5% 2000 v. .30 93  510357 Resistor-carbon 15,000 Ohms #10% 2 w. .35 9  • Coil- 1st I.F. grid and Adjacent Picture I.F. series designation at rear of chassis) ... 20.00 
152  513001 Condenser-ceramic 2.2 Mmfd. 500 volt  " .16 94  510159 Resistor-carbon 18,000 Ohms -#10% 1/2  w. . 12 Trap   - 521816 I.F. printed circuit complete with tubes, 
155  
156  
158-A  

513013 Condenser-ceramic 5000 Mmfd. 450 volt.... .36 
513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
• 509706 Condenser-ceramic 10 Mmfd. (part of 

sound discriminator)   3.00 

96  
97  

99  

510193 
510752 

510171 

Resistor-carbon 2.2 Meg. 1/2  watt  .12 
Resistor-carbon 1.5 Meg. :1: 1 0e/o V2 watt  .12 

Resistor-carbon 82,000 Ohms #-10% 1/2 w  .12 

16  
22  

25  

. 

* 

' 

Coil-lst I.F. plate  - 

Trap-sound I.F. and Adjacent Sound I.F - 

Coil-2nd I.F. Grid  - 

transformers, condensers and resistors 
(used when letter "A" is not included in 
series designation at rear of chassis)   20.00 

521150 R.F. Tuner; V.H.F. channels 2-13 and U.H.F  
100  510178 Resistor-carbon 220,000 Ohms #10% 1/2  w . .12 31   • Transformer-2nd I.F.   - channels 14-83 ( includes tubes and tuning 

158-8  509706 Condenser-ceramic 95 Mmfd. (part of 
sound discriminator)   3.00 102  510160 Resistor-carbon 22,000 Ohms #10% 1/2  w. . 12 37  • Transformer-3rd I.F.   - coils)   85.00 

160  513010 Condenser-ceramic 1500 Mmfd. 350 volt.... .30 104  510197 Resistor-carbon 10 Meg. 1/2 watt  .12 41 520620 Coil-peaking (single pi, coded with black 
dot)   .65 

.-This part is not supplied as a Service replacement item. 
ALL PRICES ON THIS PARTS LIST ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

@John F. Rider 
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PICTURE TUBE 
27EP4 

R.F. TUNER UNIT 
521150 

ANTENNA 
TERMINALS 

SERIAL 
NUMBER 

VERTICAL 
LINEARITY 
CONTROL 

VERTICAL 
SIZE 

CONTROL 

27" Rectangular Picture Tube 

Model 27C-9350A (Mahogany) 

Model 27C-9350AB ( Blond) 

DEFLECTION YOKE 
115423 

FOCUS COIL 
162326 

ION TRAP 
ASSEMBLY 
521183 

VOLUME 
OFF-ON 

FINE 
TUNING 

CHANNEL 
SELECTOR 

BRIGHTNESS 

CURVED  
RETAINING PLATE 

CORNER 
BRACKET 

SUPPORT 

ROD 

ION 
TRAP 

YOKE & FOCUS COIL 
MOUNTING 
ASSEMBLY 

WOODEN 
STANCHIONS 

SYNCROGUIDE 
TRANSFORMER 
(TOP SLUG) CHASSIS 

MOUNTING 
SHELF WIDTH 

CONTROL 

HORIZONTAL 
LINEARITY 
CONTROL 

HORIZONTAL 
DRIVE 

CONTROL 

HORIZONTAL 
HOLD 

A 

FOCUS VERTICAL 
HOLD 

Fig. 14—LOCATIONS OF PRE-SET CONTROLS 

Fig. 24—PICTURE TUBE MOUNTING 

TUBE MOUNTING 
MASK C STRAP 

AUXILIARY 
  FINE TUNING 

ADJUSTMENT 
SCREW 

TV 
CHANNEL 

LITE 

17 1/2 

Fig. 21—CHASSIS AND PICTURE TUBE ASSEMBLY 

©John F. Rider MODELS 27C-9350A, AB 



MODELS 27C-9350A, AB 

DIMENSIONS 

Model 

27C-9350A 

27C-9350AB 

GENERAL SPECIFICATIONS 

Height Width Depth 

WEIGHT (packed) 

Model 

27C-9350A 

27C-9350AB 

423." 23'" 

423," 

Weight 

210 lbs. 

210 lbs. 

POWER REQUIREMENTS 

117 volts 

SPEAKER 

Model 

27C-9350A 

27C-9350AB 

60 cycles 275 watts 

Type 

P.M. Dynamic 

P.M. Dynamic 

6" x 9" 

6" x 9" 

Size V.C. Imped. 

3.2 ohms 

3.2 ohms 

INTERMEDIATE FREQUENCIES 

Sound Carrier-41.25 Mc. 

Picture Carrier-45.75 Mc. 

I.F. SYSTEM 

Three Stages-overcoupled-for composite signal. 

One additional stage for sound channel. 

DEFLECTION 

Magnetic 

FOCUS 

Magnetic 

R.F. TUNER 

Turret type construction; individually removable coil assemblies for 
83 channels. 

ALIGNMENT PROCEDURE 
The receiver chassis must be removed from the cabinet in order to ac-
complish alignment of all tuned circuits. 

Alignment of all VHF RF and IF tuned circuits in this receiver may be ac-
complished by utilizing the procedures described in the following charts. 

These procedures should preferably be applied in the order in which they 
are presented. Alignment of Sound Channel or IF Channel may be ac-

complished individually if desired. 

The VHF RF Amplifier and Mixer alignment may also be accomplished 

independent of Sound or IF Channel alignment, but oscillator calibration 
can only be done after IF Channel has been correctly aligned. 

CAUTION 

The picture tube is highly evacuated and 
if broken fragments will be violently ex-
pelled. Handle with care. 

INSTRUMENTS: The following instruments will be required as signal 
sources and output indicators during the alignment. Since accurate 
alignment of a television receiver is heavily dependent upon the perform-
ance of your instruments, it is imperative that they meet the essential 
specifications described here. 

1. STANDARD SIGNAL GENERATOR to provide unmodulated (pure 
RF) signals at the following frequencies. Maximum output on all 

ranges should be at least .1 volt with provision for attenuation as 
desired. This instrument must have good frequency stability and be 
accurately calibrated. 

SOUND CHANNEL 
1. Short antenna terminals together with a jumper wire. 

2. Set receiver Channel Selector to any inactive television channel and 

Power Booster control to its maximum counter-clockwise position; other 
controls may be left at any desired setting. 

a. IF Frequencies: 
4.5 Mc. Sound Channel 
39.75 Mc. to 47.25 Mc. IF Channel 

b. RF Frequencies: 
54 to 88 Mc. 
174 to 216 Mc. 

No frequencies are listed for the UHF RF Channels. If it ever 

becomes necessary to align the UHF RF Channels, the RF Tuner, 
part 521150, must be returned to the factory. 

2. VACUUM TUBE VOLTMETER. The lowest voltage range of this in-

strument should preferably permit o 1.0 volt reading to be indicated 
at not less than one third of full scale deflection. 

3. RF SWEEP GENERATOR to provide frequency modulated signal for 
observing the over-all bandpass characteristic and RF Channel align-
ment at the following frequencies: 

40 to 50 Mc. with 10 Mc. sweep width. 
54 to 88 Mc. with 10 Mc. sweep width. 
174 to 216 Mc. with 10 Mc. sweep width. 

No frequencies are listed for the UHF RF Channels. If it ever 
becomes necessary to align the UHF RF Channels, the RF Tuner, 
part 521150, must be returned to the factory. 

4. CATHODE RAY OSCILLOSCOPE, preferably a unit with vertical 
amplifier having wide range frequency response and low capacity 
pick-up probe. This instrument is used for IF and RF Channel align-

ment and for observing the over-all band-pass characteristic. 

ALIGNMENT PROCEDURE 
3. A small screwdriver (preferably non-metallic) can be used for align-

ment of Sound IF. The blade of this tool will fit the slot in the core 

of the transformer. 

STANDARD SIGNAL 
GENERATOR 

VTVM 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION CONNEC- 

TIONS 
FREQUENCY 

Connect as shown 
In Fig. 1. 

4.5 MC. 
unmodulated 

IMPORTANT 
This signal must 
be accurate with- 
in 1/4 of 1% of 
4.5 Mc. Check 
generator calibra- 
lion against a 
crystal controlled 
signal source by 
"zero beating'' 
(heterodyning) 
with harmonics 
of the crystal fre- 
quency. 

Connect as shown in 
Fig. 2. 

1. Set Power Booster control to its maxi-
mum counter-clockwise position. 

2. A special detector must be utilized when 
aligning the 4.5 Mc. Sound Trap Coil. 
This unit con be constructed in oc-
cordonce with the information con-
tamed in Fig. 3. If a VTVM containing 
a high frequency A.C. probe is avail- 
able, this probe can be utilized in 
place of the crystal detector shown in 
Fig. 2. 

3. During this adjustment only, remove 
one of the three 6C86 IF amplifier 
tubes (VI, V2 or V3). This will prevent 
noise in the RF stages from affecting 
the voltage reading while adjusting the 
sound trap. 

#1 

4.5 MC Sound 
Trap 

IS.. Fig. 10) 

Adjust for minimum reading 
on VTVM. 

Some os 
above 

Some as 
above. Connect as shown in 

Fig. 4. 

A "swishing" sound may be heard in the 
speaker during Sound Channel Alignment. 
This sourious oscillation is caused by hori-
zontal sweep voltage being picked up in 
the audio system thru stray coupling of 
instrument leads; it should be disregarded 
as it will hove no effect on alignment of 
the sound channel. 

#2 
Discriminator 
Secondary 

(See Fig. 10) 

Adjust for maximum reading 
on VTVM. 

#3 
Discriminator 

Primary 
(See Fig. 8) 

Adjust for maximum reading 
on VTVM. 

#4 
Sound IF 

Transformer 
(See Fig. 10) 

Adjust for maximum reading 
on VTVM. 

Same as 
above. 

Some as 
above. 

Connect as shown in 
Fig. 5. 

To obtain zero balance of the discriminator 
circuit, two 68,000 ohm resistors will be 
required. These resistors must be matched 
so that their respective resistances do 
not differ by more than 1%-the accu-
racy of the total resistance is not critical. 
Connect the two resistors in series from 
pin 2 of the 6T8 tube to chassis ground 
as shown in Fig. 5. 

#2 
Discriminator 
Secondary 

(See Fig. 10) 

Note that as slug #2 is rotated, 
a point will be found where the 
voltmeter will swing rather sharp-
ly from a positive to a negative 
reading or vice versa. The cor-
rect setting of slug #2 is obtained 
when the meter reads zero as 
the slug is moved thru this point. 

Replace the type 6CB6 tube prev'ously removed in the above procedure and turn set on. Tune "n to a local channel and should there be 
amount of " Intercarrier Buzz" refer to procedure on adjoining page to remove this aforementioned fault. 

INSTRUMENT CONNECTIONS FOR SOUND CHANNEL ALIGNMENT  
STANDARD 

SIGNAL GEN. 

SET TO 4.5 MC. 

NO MODULATION 

(PURE R.F.) 

1000 
IAMF. 

GROUND TO 

RECEIVER CHASSIS 

Ve 

128T) 
mu» 

POWER 

11100STen 

FIG. 1 

Generator Connections 

for Sound Channel and 4.5 Mc. Sound Trap 

Alignment 

VIII 

PICILM TR* 

CRYSTAL •  
DETECTOR 
(SEE FIG. 3) 

FIG. 2 

V.T.V.M. 

I'GROUND TO.411  
RECEIVER CHASSIS 

Crystal Detector and VTVM Connections 
for 4.5 Mc. Sound Trap 

100 Alignment 
MMF. 471( 

FIG. 3 

Circuit Diagram for 

Crystal Detector shown in Fig. 2 

VISA 

1/2 6T8 
SUMO DISCRIMINATOR 
UMW/ 

USE 10,000 OHM 
ISOLATING RESISTOR 

IN SERIES WITH 

METER PROBE 

an unusual 

FIG. 4 

VTVM Connections 

for Sound IF Alignment 

FIG. 5 

VTVM Connections 

VISA 

'/s SIB 
SOUND CASCIIIIIINATOR 

SWAP MP 

GROUND TO 

RECEIVER CHASSIS 

USE 10,000 OHM 
ISOLATING RESISTOR 

IN SERIES WITH 

METER PROBE 

V.T.V.M. 

68K 

68K 

for Sound Discriminator 

Alignment 
REDUCTION OF INTERCARRIER BUZZ 

Under actual reception conditions slight "dynamic" unbalance of the dis-
criminator secondary can emphasize intercarrier buzz due to incomplete 

amplitude modulation rejection. Therefore it is vitally important to obtain 
an accurate setting of the discriminator secondary slug under these con-
ditions. 

Disconnect all instruments ( be sure that I.F. tube removed for the adjust-

ment of Sound Trap has been replaced) and then connect an antenna to 
the receiver to obtain program reception from a local station. If inter-
carrier buzz is prominent, a slight readjustment of the discriminator 
secondary slug (#2) should be made to obtain the "dip" point for the 

buzzing sound. Note that program sound will be clear and free from 
distortion at this point. Buzz should now be at an acceptable minimum 
if station transmission is not at fault. 

eJohn F. Rider 
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IF CHANNEL ALIGNMENT PROCEDURE 

1. A non-metallic screw driver must be used when adjusting the trimmers 
of the IF transformers to prevent a false indication. 

2. In order to eliminate the possibility of spurious oscillation, it is desir-
able to render the VHF RF oscillator inoperative. This may be ac-
complished by insulating oscillator contacts on the tuner strips. Remove 
tuner bottom shield and place o piece of transparent cellulose tope on 
the first two contacts (from front) of drum assembly. Use any inopera• 
five channel and rotate drum to this insulated position. 

3. Short antenna terminals together with a jumper wire. 

4. Connect ci V.T.V.M. and oscilloscope as shown in Fig. 7. 

5. Adjust output attenuator on sweep generator so that reading on 

V.T.V.M. is not in excess of one volt. 

6. Keep output of standard signal generator at a level that provides a 

readable marker but does not distort the curve that is being observed 

on the scope. 

7. Certain alignment steps will require a fixed 3 volt A.G.C. bias. When 

necessary, connect negative terminal of battery to the receiver A.G.C. 

line and positive terminal to receiver chassis. See Fig. 8 for convenient 

point of connection. 

GENERATOR 
CONNECTIONS 

GENERATOR 
FREQUENCIES 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

Detune 2nd IF 
transformer by 
soldering a short 
piece of wire 
or connecting a 
clip to pin 5 of 
V2 (bad', 2nd IF 
Amp.) Other end 
of wire or clip is 
left unconnected. 

# 5  
and 

# 6 

3rd IF 
Trans. 

(See Fig. 9) 

Adjust trimmers for 
maximum ampli-
tude, bandwidth 
and correct posi-
tioning of markers 
a"hown. I 

45 42 
MC. MC. 

STANDARD 

SIGNAL GEN. 
(SUPPLIES 

MARKER SIGNAL; 

v3 
606 

X  i f AMP 
STANDARD SIGNAL 

GENERATOR 

42 Mc. 
& 

GROUND RECEIVER 
CHASSIS 

TO I. ---7 45 Mc. 

3 ,.. SWEEP GENERATOR 
SWEEP 

GENERATOR Mc. 
GROUND TO 

RECEIVER CHASSIS 
45 

Sweep Width 
10 Mc. 

STANDARD SIGNAL 

Remove detuning 
clip discussed in 
previous step. # 7 

and 

# 8 

2nd IF 
Trans. 

(See Fig. 9) 

Adjust trimmers for 
maximum ampli-
tude bandwidth , 
and co rrect posi-4 3.5 
tioning of markers MC. 
as shown. 

44.9 42 
MC. MC. 

STANDARD 
SIGNAL GEN. 
(SUPPLIES 

MARKER SIGNAL: 

T7 
&CBS 

>4 If AW 
GENERATOR 

42 Mc., 
43.5 Mc. 

GROUND 

CHASSIS 

TO 
& 

44.9 Mc. Connect a 3 volt 
battery to receiver 
AGC system as ex- 
plained in instruc- 
lion 7 at the head 
of this chart. 

, 

... 
GENERATOR 

SWEEP GENERATOR 

GROUND TO 
RECEIVER CHASSIS 

45 Mc. 
Sweep Width 

10 Mc. 

yl 

6C8b 
tp I I AMP 

STANDARD SIGNAL 
GENERATOR 

41.25 Mc. Disconnect 3 volt 
AGC battery from 
receiver. 

# 9 

Sound 
IF Trap 

IS.. Fig. 9) 

Adjust for minimum reading on V.T.V.M. 

STANDARD 
SWEEP GENERATOR 

Not Used 
SIGNAL GEN. „ 

Same as above. 

# 10 

Adjacent 
Sound 
IF Trap 

(See Fig. 9) 

Ad just for minimum readi ng on V.T.V.M. 

• STANDARD SIGNAL 
GENERATOR 

GROUND TO 47.25 Mc. 
RECEIVER .. T.à, 

CHASSIS SWEEP GENERATOR 
Not Used 

-i 

Connect a 3 volt 
battery to receiver 
AGC system as ex- 
ploined in instruc- 
tion 7 at the head 
of this chart. 

# 11 

2nd IF 
Grid Coil 

an d 

# 12 
1st IF 

Plate Coil 

(See Fig. 9) 

Adjust trimmers for 
maximum ampli-
tude bandwidth 
and correct posi-
tioning of markers 
as shown. 

44.5 42.5 
MC. MC. 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

vi 
6C86 

III I f AMP 
STANDARD SIGNAL 

GENERATOR 

MARKER SIGNAL) , . 42.5 Mc. 

GROUND TO 
RECEIVER 
CHASSIS 

, 
& 

44.5 Mc. 

SWEEP 
13 
• ,s. 

SWEEP GENERATOR 

GENERATOR 

GROUND TO 
RECEIVER CHASSIS 

45 Mc. 
Sweep Width 

10 Mc. 

Disconnect 3 volt 
AGC battery from 
receiver. 

# 13 
Adjacent 
Picture 
IF Trap 

(See Fig. 9) 

Adjust for minimum reading on V.T.V.M. 

STANDARD 
SiONAL OEN 

SOLDER PIGTAIL FOR 
GENERATOR CONNECTION 

STANDARD SIGNAL 
(SUPPLIES 

MARKER DONAL) 
e 

GENERATOR 

39.75 Mc. 
RAISE TIME 
SNIELD TO 
ISOLATE IT 
FROM SASE -Lf 

_ 

SWEEP GENERATOR 
Not Used 

IF CHANNEL ALIGNMENT PROCEDURE- Continued 

GENERATOR 
CONNECTIONS 

GENERATOR 
FREQUENCIES 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

STANDARD SIGNAL 
GENERATOR 

42.5 Mc. 
a 

44.5 Mc. 

Connect o 3 volt 
battery to receiver 
AGC system as 
explained in in 
struction 7 at the 
head of this chart. 

# 14 
1st IF 

Grid Coil 
, 

(See F,9. 9) 

#15 

Converter shown. 
Plate 

Adjust trimmers for 
maximum ampli. 
lude, bandwidth 
and correct posi-
tioning of markers 
OS  

r-7  

SWEEP 

SWEEP GENERATOR SWEEP 

45 Mc. 
Sweep Width 

10 Mc. 

Coil 
(See Fig. 10) 

44.5 42.5 
M C. MC. 1 °ROUND 

TUNER 

TO 
FRAME 

STANDARD SIGNAL 
GENERATOR 

39.75 Mc., 
41.25 Mc., 
45.75 Mc. 

47.25 Mc. 
some as above. 

The general shape of the overall IF 
response curve and position of mark-
ers should compare with that shown. 
The picture carrier marker ( 45.75 
Mc.) should appear at approximate- 

the 50% amplitude position. 
Should this observation foil to meet 2n... the above requirement, it will be - 
necessary to make a small change 40- 
in the setting of one or a combina. 
tion of the following trimmers until 60- 
the desired resu 8 lts are achieved. 
Trimmers, et 5, 6, 7, , 11, 12, 14 80 
and slug 15. 100- 

 yig The sound carrier marker (41.25 
Mc.) should appear at the position 
shown on the curve. If the position 
of this marker is not correct, then 
it will be necessary to readjust the 
setting of trimmer e 9 as explained previously in this procedure. 

To properly observe the position of the adjacent 
(39.75 Mc.) ond the adjacent channel sound 
be necessary to increase the vertical gain 
output of the sweep and standard signal 
disconnect the 3 volt AGC battery from receiver. 
compare favorably with that shown, repeat 
et 10 and 13 as explained previously 
greater core in obtaining a minimum reading 

 47 46 44 42 40 -1.- 1 I .- • • - - • 

ily N. 

SOX P 

,‘I. S 
_ 41.25 

MC. 

loc. 

I.F. RESPONSE 
CURVE 

.. "\.4\ /V 
47.25 39.7S 
MC MC 

channel picture carrier 
carrier ( 47.25 Mc.), it 

control on the 'scope and 
generators. Also, be sure 

If these markers do 
the adjustment of trimmers 

in this procedure, exercising 
on the VTVM. 

- I- -* 

will 
the 
to 

not 

STANDARD 

SIGNAL GEN 
(SUPPL(S 

MARKER SIGNAL) 

GROUND TO 
TUNER FRAME 

SOLDER PIGTAIL FOR 
GENERATOR CONNECTION 

RAiSE TUSE (is- 
SWELL) TO 

ISOLATE IT 
FROM BASE 

..N_ 
_ . -- -- 

1.- 

_ 

_ --

; 

J SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

PLACE 000 msWID 

CONDENSER ACROSS 

*SCOPE TERMINALS 

AS AN R.F FILTER 

ORountO TO 
RECEIVER 

CHASSIS 

USE 10.000 OHM 
oSOLATINO RESISTOR 

IN SERIES wiTH METER 
AND OSCILLOSCOPE PROSES 

• oc 
39 241 

GROUND To 
RECEIVER 

cH•ssIs 
V4 

12857 
VIDEO AMP 

4411 
POWER 
1001 ,15 

FIG. 7 
VTVM and Oscilloscope Connections 

for IF Channel Alignment 

BOTTOM HUG 
Or 

•!.,ceqosIuL RAMIX 

-1._ .GC CO;;;ECTION 001N1 Con.. met...9 leron.n. rd 3 re. 

....v... O.... , 4.1. T 
*hi omen/. 'wad.. bole, ••••••••••• 

...... 4 ....... , . ..... 

FIG. 8 
Bottom View of Chassis 

Picruer 

e;L 
$00.0 

If TRà. 

1.1. 

°«° COR 

FIG. 9 
View of IF Strip 

M•4•Ind 

.1 

4:1;:e• 

FIG.  10 
Top View of Chassis 
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MODELS 27C -9350A, AB 

VHF RF CHANNEL ALIGNMENT PROCEDURE 

The procedure listed is only for the VHF RF Channels. If it ever be-

comes necessary to align the UHF RF Channels, the RF Tuner, part 521150, 

must be returned to the factory. 

1. Connect a 3 volt battery to the receiver AGC system so that negative 

terminal of battery connects to AGC line and positive terminal of bat. 

tery connects to receiver chassis. ( See Fig. 8 for convenient point 

of connection.) 

2 During alignment, it is necessary to set the Fine Tuning control so 

that Fine Tuning Quadrant is in the center of its range (correct posi-

tion shown in Fig 17). 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR VTVM 

CONNEC- 

TIONS 

SCOPE 

CONNEC-MENT 

TIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST-

AND OUTPUT 

INDICATION CONNEC- 

TIONS 
FREQUENCY 

CONNEC- 

TIONS 
FREQ. 

RF AMPLIFIER AND MIXER ALIGNMENT 

Connect as 
s h o w n in 
hg. 11 

197 75 MC 
Sound Carrier 
193.25 MC. 

Picture Corn- 
er Marker, 

Connect as 
shown in Fig. 
11 nd set 
con atrols for 
swee width 
of 10p Mc. on 
t e I e v i - 
sion channel 
specified in 
the next col- 
umn. 

CH ANNEL 
=10 

Not used. 
Connect as 
shown in 
Fig. 12. 

Set tuner to receive 
channel # 10 by ro- 
toting center shaft 
to the V.H.F. posi- 
tion and inner shaft 
to channel de 1 O. 
(See flat position 
on shafts in Fig. 17) 

.4_ ,. , 
-è.,- 10 

Mixer Grid. 
(See Fig. 18) 

#17 

RF Amp. 
Plate. 

(See Fig. 18) 

#18 

RF Amp. 
Grid. 

(See Fig. 18) 

Adjust these trimmers to obtain proper. 
ly shaped RF band pass characteristic as 
shown in Fig. 15. Use Mixer Grid trim-
mer # 16 and RF Amplifier Plate trimmer 
#17 to obtain correct amplitude of char-
acteristic in vicinity of picture and sound 
sorrier markers. Then adjust RF Amp. 
Grid trimmer et8 to equalize overall 
amplitude. Repeat adjustment of trim-
rners to be sure correct response has 
been obtained. 

IMPORTANT: When adjusting trimmers 
#16, 17 and 18 it will be noted that the 
band pass characteristic can be broad-
ened by sacrificing amplitude. It Is un-
desirable to overly broaden the curve as 
that would result in a loss of sensitivity. 

IMPORTANT: 
Keep output of 
standard signal 
generator at a level 
that providesa 
readable marker 
but does not distort 
the curve that is be- 
ing observed on the 
scope. 

Some as 

above' 

The bandposs 
charac- 
teristic for 
each of the 
succes- 
sive channels 
should now 
be observed 

individ- 
ually. For he- 
quency setting 
of marker sig- 
nais see table 
in Fig. 14. 

Some as 
above. 

Set sweep 
g e n • r - 
ator to 
c h a n - 
nel f r e- 
q u e n - 
cies being 
observed. 

Not used. 
Same as 
above. 

Set chhannell selector 
to c anne being 
observed. 

The RF band pass characteristic of the other television 
channels should now be checked without disturbing the 
settings of trimmers # 16, 17 and 18. Adjust the RF 
sweep generator and marker generator for operation on 
the other television channels, observing position of both 
the sound carrier and picture carrier markers. Bond pass  
characteristic of th•se channels should conform close to 
the RF response curve in Fig. 15. If necessary, a cam-
promise may be obtained to compensate for large varia-
firms in channel response by returning to channel #10 
and making slight changes in the settings of trimmers 
#16, 17 and 18. 

OSCILLATOR 

1 IMPORTANT: Before undertaking oscillator alignment be 

circuits are correctly aligned for band pass characteristic illustrated 

in IF alignment procedure. 

2. During this step and thru-out all succeeding steps it is necessary 

ALIGNMENT 

sure IF keep output of sweep generator at a level that does not allow reading 

on VTVM to exceed one volt. 

3 Keep output of standard signal generator at a level that provides a 

readable marker but does not distort the curve that is being observed 

to on the ' scope. 

Connect as 
shown in 
Fig. 11. 

197.75 MC 
Sound Carrier 

Marker, 

193.25 MC. 
Picture Card- 
or Marker, 

C onn ect as 
shown in Fig. 
11 and set 
controls for 
sweep width 
of 10 Mc. on 
tel•vi- 
lion channel 
specified in 
the next col- 
urrin. 

CHANNEL 
#10 

Connect as 
shown In 
Fig. 13. 

Connect as 
shown In 
Fig. 13. 

Set tuner to receive 
channel # 10 by ro- 
toting center shaft 
to the V.H.F. posi- 
tion and inner shaft 
to channel # 10. 
(See flat Position 
on shafts in Fig. 17) 

#19 

Oscillator 
Trimmer 

(See Fig. 18) 

Before undertaking this adjustment, po-
sition oscillator slug, located in channel 
#10 R.F. and Mixer and Oscillator Strip, 
to the center of its range. Also set Fine 
Tuning Quadrant to the center of its 
ronge as shown in Fig. 17. 

Adjust Oscillator Trimmer # 19 to shift 
response curve so that picture carrier 

ld marker is acate at the position indi-
cate in g. d Fi 16. 

Position of sound carrier marker should 
appear as indicated in Fig. 16. 

Be sure that gener- 
ator's output does 
not exceed voltog• 
specified in instruc- 
tions #2 and 3 
above. 

Sarne as 
ove ab. 

The bandpass 
chorac- 
teristic for 
each of the 
succ•s- 
sine channels 
should now 
be observed 
individ 

- ually. For fre- 
quency setting 
of marker sig- 
nals see table 
in Fig. 14. 

Sarne as 
above . 

Set sweep 
g • n • r - 
ator to 
c h a n - 
l - ne f r • 

ci u • n - 
cies  being 
observed. 

Same as 
above. 

Same as 
above. 

Set channel selector 
to channel being 
observed. 

Adjust the R.F. sweep generator and marker generator 
for operation on the other television channels and set 
Channel Selector to corresponding channel. 

Using a long, non-metallic screwdriver (approx. 12"), 
adjust oscillator slug thrsi hole on front of R.F. Tuner 

7). T permits response curve to be Unitfted( see Fig. 1 his 
ctu d e mark shi so that pire and soun carrir ers will 

appear at the position indicated in Fig. 16. 

NOTE: Make sure that cam on fine tuning control shaft 
remains properly positioned during this step ( tooth on 
the corn pointing downward-se. Fig. 17). 

If an osci lator slug "falls into" its coil form du ing adjustment remove the slug move toward the end so that its threads will be engaged by the 

the Channel Coil from he turret assembly and lift the Slug Retaining Slug Retaining Spring when that spring is returned to its normal position. 

Spring aside. By tapping the coil form it should be possible to make 

If an unsatisfactory overall response is obtained for a particular shown in Fig. 15, then, (1) attempt to obtain a better compromise for RF 

channel, observe RF Amp. and Mixer response curve for that channel, response on all channels by realigning RF Amp. and Mixer circuits, or (2) 

If characteristic does not conform reasonably well within the typical curve try replacing Antenna, RF and Oscillator coils for the particular channels. 

INSTRUMENT CONNECTIONS FOR R.F. CHANNEL ALIGNMENT 

STANDARD7 

SIGNAL ', EN. 

UP Pt. IT S 
MARKER SIGNAL) 

GROUND TO CHASSIS 

SWEEP GENERATOR 

WITH SO OHM 

UNBALANCED 

OUTPUT CABLE 

COUPLE LOOSELY- DO NOT MASSE 

ELECTRICAL CONTACT - MERELY TWIST 

INSULATED WIRES TO FORM TWO TURNS. 

I20 n. 

FIG. 11 
Generator Connections 

for RF Channel Alignment 

PLACE 1000 MMF. CONDENSER ACROSS 
SCOPE TERMINALS AS AN R.F. FILTER 

FIG. 12 
Oscilloscope Connections 

for RF Amp. and Mixer Alignment 

GROUND TO 
RECEIVER 
CHASSIS 

LJ 
v.T.V 54. 

ANTENNA 
TERMINALS 

USE 10,000 OHM ISOLATING 
RESISTOR IN SERIES WITH 

OSCILLOSCOPE PROBE 

PLACE 1000 NneFD 

CONDENSER ACROSS 

SCOPE TERMINALS 

AS AN R.F. FILTER 

GROUND TO 
RECEIVER 

CHASSIS 

USE 10,000 OMM 

ISOLATING RESISTOR 

IN SERIES WITH METER 

AND OSCILLOSCOPE PROSES 

39 
•I 241 

z 

GROUND TO 
RECEIVER 

CHASSIS 

V4 
1213Y7 
VIM SW 

46 
1100." 

POWER 

BOOSTER 

FIG. 13 
VTVM and Oscilloscope Connections 

for Oscillator Alignment 

CHANNEL 

NUMBER 
PICTURE CARRIER 

MARKER FREQ. 
SOUND CARRIER 

MARKER FREQ. 

13 211.25 MC. 215.75 MC. 

12 205.25 MC. 209.75 MC. 

11 199.25 MC. 203.75 MC. 

10 193.25 MC. 197.75 MC. 

9 187.25 MC. 191.75 MC. 

8 181.25 MC. 185.75 MC. 

7 175.25 MC. 179.75 MC. 

6 83.25 MC. 87.75 MC. 

5 77.25 MC. 81.75 MC. 

4 67.25 MC. 71.75 MC. 

3 61.25 MC. 65.75 MC. 

2 55.25 MC. 59.75 MC. 

FIG. 14 

FIG. 15 FIG. 16 

OSCILL Aron SLUG 
For Channel e 
accessible tn. Gus 
hole 

FINE TUMNO QUADRANT 
TN, quadrant must No set 

to position shown when 
'dentinf escalator slut. 

INNER 
CHANEL SELECTOR 

SHAFT 

FINE TUNING 
DISC AM) SHAFT 

FIG. 17 
Front View of 
RF Tuner Unit 

C " TOP  u, Da 
CPIARM(1. SELECTOR 

1.4100LE 
CHANNEL SELECTOR 

SHAFT 

1 7 I!I @ I 
"ii,":"' 
PR( -7.(C TOR , el/ ; ° I 

IRJuuL 11 L___  j t  

vr / CONVERTER 

rt,r( coo *) 

[0_° .0] 

FIG. 18 
Trimmer Location of 

RF Tuner 

ER OR 0 
MhWER 

OSZA:TOR 
TRIMMER 
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VHF 
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SYNCROGUIDE TRANSFORMER 
ALIGNMENT 

Alignment of the Syncroguide transformer, circuit diagram # 128, which 
is used in the Horizontal Oscillator circuit can be accomplished by utiliz-
ing the procedure outlined below. To perform this alignment, it will be 
necessary to use on oscilloscope, preferably one that has a 2 megacycle 
response and a low input capacity probe-under 100 mmfd. to ground. 

1. Set the "Top Slug" and "Bottom Slug" of the Syncroguide trans-
former to their maximum counter-clockwise positions. 

2. Short together terminals C and D of the Syncroguide transformer. 

3. Adjust "Horizontal Drive" control, located on rear of chassis pan, 
one-half turn out from its maximum clockwise position. 

4. Set "Horizontal Hold" control, located at front of chassis, to its 
maximum clockwise position. 

5. Turn on receiver and tune in any local TV channel. 

6. Adjust "Top Slug" clockwise until picture just locks in horizontally. 

7. Remove short from terminals C and D. If picture does not hold sync 
when short is removed, adjust "Bottom Slug" clockwise until picture 
locks in. 

8. Connect 'scope to terminal C of Syncroguide transformer and adjust 
sweep rate of 'scope until two cycles of oscillogram remain sta-

tionary. Turn "Bottom Slug" clockwise until wave form peaks are 
equal in height as shown in Fig. 19. 

IMPORTANT: The first peak of the wave form should never be higher 
than the second peak nor should the first peak be lower than the second 
peak by more than 3%. Also, when adjusting the "Bottom Slug," the 
picture must be in sync, therefore, it may be necessary to turn the 
"Horizontal Hold" control counter-clockwise when performing this step. 
After this adjustment has been completed, disconnect 'scope from receiver. 

9. Set " Horizontal Hold" control counter-clockwise and adjust "Top 
Slug" until picture is locked in and does not lose sync when switch-
ing "Channel Selector" knob. Then, turn "Top Slug" slowly counter-
clockwise until picture is just ready to lose sync as shown in Fig. 22. 

10. Horizontal Holding action of receiver should now be as follows: 

a. When "Horizontal Hold" control is at its maximum counter-
clockwise position and "Channel Selector" knob is switched, 
picture may appear as shown in Fig. 22 or be out of sync. 

b. When "Horizontal Hold" control is at its maximum clockwise posi-
tion, picture may lose sync when switching "Channel Selector" 

knob. 

c. When "Horizontal Hold" control is in the center or near the 
center of its range, picture remains stable when switching "Chan-
nel Selector" knob. 

lf\rií'f/ 
CORRECT INCORRECT 
Fig 19 Fig. 20 

Ir J 

INCORRECT 
Fig 21 

( 
Fig. 22 

PRODUCTION CHANGES 
The following tabulation furnishes complete details on changes which occurred during receiver 
production. The receivers incorporating these changes are identified by coding stamped on rear 
surface of chassis. The coding consists of one or more letters following the word SERIES, as 
SERIES 8, SERIES AC, etc., and corresponds to similarly lettered changes shown below. Chassis 
incorporate only that change indicated by letter designation; i.e., chassis stamped "SERIES BE" 
does not include changes "A" or "C" or " D". 

The circuit shown on this page applies 
to "SERIES ABCDEF" chassis 

A letter following the component circuit diagram number thus-201., indicates that this 
particular item was affected by a circuit change. The letter corresponds to the series code letter 
listed in the production change column, from which complete change information can be 
obtoined. 

LETTER 
DESIGNATION 

DESCRIPTION OF CHANGE 

UNCODED INITIAL PRODUCTION 
The following change was incorporated to facilitate the inclusion of con-
denser 240 within the 1st I.F. coil can. When this modification is made, the 
complete I.F. strip, part 521816, is changed to part 522088. 
1. Relocate condenser 240 from the ¡ unction of 1st I.F. Coil and Adjacent 

Picture 1.9. Trap to the grid side of the 1st I.F. Coil and change its 
value from 470 rAmfd. to 680 Hunfd. 

,,B., The following change was incorporated to improve sync. stability in the 
presence of electrical interference or weak signal. 
1. Disconnect resistor 94 ( 18,000 Ohms) from the plate of tube V4- 1213T7 

(Video Amp.) and reconnect it to the junction of resistors 54 12200 
Ohms) and 55 ( 1800 Ohms) located in plate load circuit of tube V4. 
Note, The sound take-off for tube V14 (Sound I.F. Amp.) remains con-
nected to the plate of tube V4 ( Video Amp.) 

The following change was incorporated to provide for adequate width of 
the picture under the condition of low line voltage. 
1. Change resistor 88 in 270 volt supply from 400 Ohms to 200 Ohms. 

The following change was incorporated to provide o greater margin of 
safety for the plate load resistor of tube V7A ( 12AU7). 
1. Change resistor 105 located in plate circuit of tube V7A ( Sync. Amp.' 

from 4700 Ohms I/2 watt to 4700 Ohms 1 watt. 

pi/c/o The following change was incorporated to protect resistor 88, located in 
the 270 volt supply, in the event of abnormal current drain in the high 
voltage system. 
1 Change fuse 149 in the horizontal sweep circuit from a th Amp. 250 

volt to 0 ' '4 Amp "Slow Blow" 250 volt. 

,,D ,, The following changes were incorporated to improve the range of the hori• 
cant& hold control. 
1. Change resistor 120, located in the plate circuit of tube V7A ( Herir. 

A.F.C.) from 22,000 Ohms to 68,000 Ohms. 
2. Change resistor 124 located in the plate circuit of tube V7A ( Horiz. 

A.F.C.) from 68,000 Ohms to 120,000 Ohms. 
The above change should only be undertaken when the letter " B" is in-
cluded in the SERIES designation at rear of chassis. 

"EN The following change was incorporated to protect the filament windirg of 
power transformer 76 that connects to the 6AX4GT 1Horiz. Damping) in 
the event this tube develops a cathode to filament short. 
1. Change resistor 83, located on filament supply, from 100,000 Ohms to 

18,000 Ohms, 2 watt. 

,,r , The following changes were incorporated to improve picture quality by 
reducing the noise level ( snow) in Video Amp. system 
1. Add resistor 242 ;6800 Ohms) in parallel with peaking coil 41 jocated 

in grid circuit of V4 ( Video Amp.) 
2. Chunge peaking coil 42 located in grid circuit of tube V4 ¡ Video Amp.'' 

from part 520985 ( double pi. coded with green dot) to part 509341 
(single pi, coded with green dot). 

3. Change peaking coil 51 located in plate circuit of tube V4 ( Video Amp.) 
from port 520689 ( single pi, coded with purple dot) to Part 520984 
(single pi, coded with red dot). 

4. Chongo resistor 52 located across peaking coil 51 in plate circuit of 
V4 ( Video Amp.) Horn 12,000 Ohms to 15,000 Ohms. 

5. Change peaking coil 53 located in plate circuit of tube V4 (Video Amp.) 
front part 509342 (single pi, coded with yellow dot) to part 509340 
(single pi, coded with white dot). 

VOLTAGE MEASUREMENTS 
All voltages measured with a 20,000 Ohm per volt meter 
with the receiver connected to a 117 volt 60 cycle power 
supply. 

Tuner set to an inactive channel with antenna terminals 
shorted and connected to ground. 

Controls set for normal reception-Power Booster control 
completely counterclockwise. 

Voltages marked with an asterisk (*) will vary widely with 
control settings. 

No voltage reading at a tube element indicate zero voltage 
or voltage which cannot be accurately measured with a 
20,000 Ohm per volt meter. 

OSCILLOGRAMS 

All oscillograms taken with ground 

lead of 'Scope connected to receiver 

chassis and controls set for normal 

reception. Power Booster control ad-

justed to give 50 volts peak to peak 

at cathode of picture tube. Oscillo-

scope vertical amplifier response was 

flat to within 20% at 2 MC. 

Number appearing to the left of oscil-

logram speciflei setting of horizontal 

sweep frequency control on 'Scope. 
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PARTS LIST 
Notice: Some parts listed below have special characteristics. 

Do not use substitutes for replacement purposes. 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

CONDENSERS 

513038 Condenser-ceramic 1500 Mmfd. 400 volt  

3   513038 Condenser-ceramic 1500 Mmfd. 400 volt 

4   513038 Condenser-ceramic 1500 Mmfd. 400 volt  

5 512313 Condenser-ceramic 5000 Mmfd. 450 volt  

6   513013 Condenser-ceramic 5000 Mmfd. 450 volt  

10 ... 513455 Condenser-ceramic 8.2 Mmfd. ±-.5% 400 
volt (Temperature compensating)   

11  513038 Condenser-ceramic 1500 Mmfd. 400 volt 

14   513037 Condenser-ceramic 470 Mmfd. 400 volt  
18   513037 Condenser-ceramic 470 Mrnfd. 400 volt  

19 513038 Condenser-ceramic 1500 Mmfd. 400 volt  

20   513448 Condenser-ceramic 12 Mmfd. :1-5% 500 volt 
(Temperature compensating)   1.05 

24 513449 Condenser-ceramic 5 Mmfd. :111% 500 volt 
(Temperature compensating)   1.05 

28 513038 Condenser-ceramic 1500 Mmfd. 400 volt .35 

30 513037 Condenser-ceramic 470 Mrnfd. 400 volt .35 

34 513038 Condenser-ceramic 1500 Mrnfd. 400 volt .35 

35   513044 Condenser-ceramic 680 Minfd. 400 volt  .25 

38   513454 Condenser-ceramic 4 Mmfd. 500 volt 
(Temperature compensating) 

40   513432 Condenser-ceramic 5 Mmfd. -2t:10% 500 volt 
(Temperature compensating)   

45 513013 Condenser-ceramic 5000 Mmfd. 450 volt 

47 512238 Condenser-. 22 Mid. 200 volt .  

50  513438 Condenser-ceramic 47 Mmfd. -±-5% 500 v. 
(Temperature compensating)   .45 

58   512239 Condenser-.47 Mid. 200 volt  .75 

61  513032 Condenser-ceramic 220 Mmfd. 1000 volt... .40 
62 .. 512216 Condenser-. 1 Mid. 200 volt  .30 

65 512235 Condenser-.047 Mid. 200 volt   .30 

71 512520 Condenser-mica 3300 Mmfd. 2.1--2% 500 volt 1.30 

79 513013 Condenser-ceramic 5000 Mmfd. 450 volt   .36 

85-A,B,C 508072 Condenser-electrolytic 
A-40 Mid. 450 volt 
B-40 Mid. 450 volt   4.50 
C-40 Mid. 450 volt  

89  160095 Condenser-electrolytic 40 Mid. 300 volt  2.00 
509002 Condenser--electrolytic 

A-80 Mid. 250 colt 
B-100 Mid. 50 volt 1 

91  504719 Condenser-electrolytic 4 Mid. 450 volt  1.00 

95  512235 Condenser-.047 Mid. 200 volt  .30 

98 .... 512239 Condenser-47 Mid. 200 volt  .75 

103  512205 Condenser-.01 Mid. 400 volt  .25 

107.. 513016 Condenser-ceromic 82 Mmfd. ±-10°,4, 500 
volt   

108 ... 508071 Condenser-trimmer 10-160 Minfd. ( Horizon-
tal Drive)   

109   513030 Condenser-ceramic 47 Mmfd. 1000 volt  
110  512232 Condenser-.0022 Mid. 400 volt  
115  512235 Condenser-.047 Mid. 200 volt  
119  512239 Condenser-.47 Mid. 200 volt  
121  512236 Condenser-.047 Mid. 400 volt  
122  512233 Condenser-.022 Mid. 400 volt  
127 513427 Condenser-ceramic 200 Mrnfd. ±2% 500 v  

(Temperature compensating)   
130   512311 Condenser-.01 Mid. 400 volt (Special Char-

acteristic)   
131   512547 Condenser-mica 820 Mmfd. -1-5% 500 volt 
132 513009 Condenser-ceramic 1000 Mmfd. 500 volt.... .28 
135 520921 Condenser-electrolytic 4 Mid. 150 volt   1.20 

137 . 512223 Condenser-. 25 Mid. 400 volt 
141 512236 Condenser-.047 Mid. 400 volt   .30 
142  512236 Condenser-.047 Mid. 400 volt   .30 
144  521737 Condenser-ceramic 500 Mmfd. 30,000 volt 4.00 
150   513042 Condenser-ceramic 150 Mmfd. 2:5% 2000 v. .30 
152  513001 Condenser-ceramic 2.2 Mmfd. 500 volt  . 16 
155  513013 Condenser-ceramic 5000 Mmfd. 450 volt.... .36 
156  513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

158.A  509706 Condenser-ceramic 10 Mmfd. ( part of 
sound discriminator)   

158-B  509706 Condenser-ceramic 95 Mmfd. (part of 
sound discriminator)   3.00 

160  513010 Condenser-ceramic 1500 Mmfd. 350 volt.... .30 

162  513013 Condenser-ceramic 5000 Mmfd. 450 volt.... .36 

.35 

.35 

.35 

.36 

.36 

.25 

.35 

.35 

.35 

.45 

.25 

.30 

.36 

.50 

3.00 

.25 

.40 

.40 

.25 

.30 

.75 

.30 

.30 

.65 

.30 
.50 

60 

3.00 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

165  513013 Condenser-ceramic 5000 Mmfd. 450 volt... .36 

166  512235 Condenser-.047 Mid. 200 volt  .30 
167  513013 Condenser-ceramic 5000 Mmfd. 450 volt.... 

170  505174 Condenser-electrolytic 10 Mid. 150 volt  

171  513010 Condenser-ceramic 1500 Mmfd. 350 volt  .30 
173   513006 Condenser-ceramic 270 Mmfd. 500 volt  .25 

174 .. 512205 Condenser-.01 Mid. 400 volt  .25 

175   512204 Condenser-.01 Mid. 200 volt  .25 

179 513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

183.A  508062 Condenser-ceramic .01 Mid. 450 volt 
(part of Integrator Unit)  1.40 

183.0 . 508062 Condenser-ceramic 2000 Mmfd. 450 volt 
(part of Integrator Unit)  1.40 

183-E   508062 Condenser-ceramic 5000 Mmfd. 450 volt 
(part of Integrator Unit)  1.40 

183-G   508062 Condenser-ceramic 5000 Mmfd. 450 volt 
(part of Integrator Unit)  1.40 

185 51253.3 Condenser-mica 4700 Mmfd. -2:5% 1000 v  1.40 

190 512218 Condenser-. 1 Mid. 600 volt  .55 

192 508680 Condenser-electrolytic 10 Mid. 600 volt  2.55 

194 512218 Condenser-. 1 Mid. 600 volt  .55 

216 512204 Condenser-.01 Mid. 200 volt  .25 
220 512223 Condenser-.25 Mid. 400 volt  

227   513043 Condenser-ceramic 100 Mmfd. -2.-10% 3000 
volt   .30 

229 507386 Condenser-electrolytic 8 Mid. 300 volt 1.25 
233 512237 Condenser-.047 Mid. 600 volt 

237 513042 Condenser-ceramic 150 Mmfd. -275% 2000 v. .30 

.36 

.90 

240 

.60 

.40 

513044 Condenser-ceramic 680 Mmfd. 350 volt 
(used when lester "A" is included in 
series designation at rear of chassis)   .25 

513008 Condenser-ceramic 470 Mmfd. 350 volt 
(used when letter "A" is not included in 
series designation at rear of chassis)  .30 

7 510118 

8   510348 

12 510151 

13 510112 

15 510151 

17 510138 

21 510783 

23 510172 

26 510151 

27 510174 

29 510112 

32 510153 

33   510117 

36 510130 

43   510150 
44  510166 

48  510153 

52 510744 Resistor-carbon 15,000 Ohms ±5% 1/2  watt 
(used when letter " F" is included in series 
designation at rear of chassis)  .16 

510723 Resistor-carbon 12,000 Ohms 5% 1/2 watt 
(used when letter " F" is not included in 

-2.--  

series designation at rear of chassis)  . 16 

54 510242 Resistor-carbon 2200 Ohms :t'IO% 1 watt . 16 

55   510141 Resistor-carbon 1800 Ohms ±-10% 1/2 watt . 12 
56  510163 Resistor-carbon 33,000 Ohms ±10% 1/2 w. .12 

57  510701 Resistor-carbon 3.3 Meg. ±-10% 1/2 watt.... . 12 

59  510172 Resistor-carbon 100,000 Ohms ±10% 1/2 w. . 12 
60  510172 Resistor-carbon 100,000 Ohms ±10% 1/2 w. . 12 

64   510186 Resistor-carbon 560,000 Ohms ±-10% 1/2 w. . 12 
68   510172 Resistor-carbon 100,000 Ohms ±10% 1/2  w. .12 
70   510167 Resistor carbon 47,000 Ohms -±-10% 1/2 watt .12 

77 510101 Resistor-carbon 10 Ohms t10% 1/2 w. .12 

RESISTORS 

Resistor-carbon 100 Ohms -±-10% th watt 

Resistor-carbon 4700 Ohms ±10% 2 watt 

Resistor-carbon 6800 Ohms -2.-10% 1/2 watt 
Resistor-carbon 47 Ohms :t:10% 1/2 watt ... 

Resistor-carbon 6800 Ohms ±-10% 1/2 watt 

Resistor-carbon 1200 Ohms ±10% 1/2 watt 
Resistor-carbon 24,000 Ohms -±-5% 1/2 watt 

Resistor-carbon 100,000 Ohms -±10% '/2 W. 

Resistor-carbon 6800 Ohms -1.-10% 1/2 watt 

Resistor-carbon 120,000 Ohms -±10% 1/2 W. 

Resistor-carbon 47 Ohms :1_-10% th watt 

Resistor-carbon 8200 Ohms ±-10% 1/2 watt 

Resistor-carbon 82 Ohms -±10% 1/2 watt 

Resistor-carbon 470 Ohms ±-10% 1/2 watt 
Resistor-carbon 5600 Ohms ±10% 1/2 watt 

Resistor carbon 47,000 Ohms ±10% W. 

Resistor-carbon 8200 Ohms ±-10% 1/2 watt 

.12 

.25 

.12 

.12 

.12 

.12 

.30 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

83 

510359 Resistor-carbon 18,000 Ohms -±-10./0 2 watt 
(used when letter " Ef' is included in series 
designation at rear of chassis)   .25 

510172 Resistor-carbon 100,000 Ohms -2:10'1Y0 1/2 W  
(used when letter " E" is not included in 
series designation at rear of chassis)  . 12 

87   510741 Resistor-wire wound 600 Ohms -±-10% 10 w. .90 

88 

510792 Resistor-wire wound 200 Ohms ± l0% 10 
watt ( used when letter " 8" is included in 
series designation os rear of chassis)   .90 

510779 Resistor-wire wound 400 Ohms -±-10% 10 
watt ( used when letter " B" is not included 
in series designation at rear of chassis) . .75 

92 510139 Resistor-carbon 1500 Ohms ±-10% 1/2 watt . 12 

93 510357 Resistor-carbon 15,000 Ohms ±-10% 2 w. .35 
94   510159 Resistor-carbon 18,000 Ohms -±-10% 1/2 W. .12 

96  510193 Resistor-carbon 2.2 Meg. 1/2 watt  .12 
97 510752 Resistor--carbon 1.5 Meg. 1.1-.10% 1/2 watt   . 12 

99  510171 Resistor-carbon 82,000 Ohms -±10% 1/2 w. . 12 
100 510178 Resistor-carbon 220,000 Ohms C.--10% 1h w. . 12 

102   510160 Resistor-carbon 22,000 Ohms 2=10% 1/2 w. . 12 
104 510197 Resistor-carbon 10 Meg. 1/2 watt  .12 

186 

188 

191 

193 

195 

197   

199 

200 

201 

209 

212 

213 

214 

215 
217 
219 

221 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

.510248 Resistor-carbon 4/0(J Ohms _ 10/0 1 watt 
(used when lester " 8" is included in series 

105 designation at rear of chassis)  .16 

510148 Resistor-aa.bon 4700 Ohms ±- 10% 1/2 W  
(used when lester '' B" is not included  
in series designation at rear of chassis)   . 12 

106 510251 Resistor-carbon 6800 Ohms =L-10% 1 watt .16 
111   510181 Resistor-carbon 330,000 Ohms 7+-10% 1/2 W. .12 

112   510189 Resistor- carbon 820,000 Ohms -4-10% 1/2 w. .12 

113 510178 Resistor-carbon 220,000 Ohms ±-10% 1/2 w. . 12 

114 510190 Resistor-carbon 1 Meg. -±-10cYo 1/2  watt  .12 

116   510172 Resistor-carbon 100,000 Ohms ±10% 1/2 W. .12 
117 • 510281 Resistor-carbon 330,000 Ohms ± 10% 1 w. . 16 

118  510148 Resistor-carbon 4700 Ohms ±-10% 1/2  watt . 12 

' 510169 Resistor-carbon 68,000 Ohms ±-10% 1/2 W. 

510160 Resistor-carbon 22,000 Ohms -±10% 1/2 w. 
designation at rear of chassis) . 12 
(used when letter "D'' is included in seriez 

120  

(used when letter "D" is not included in 
series designation at rear of chassis) . 12 

510174 Resistor-carbon 120,000 Ohms -2:10./0 1/2 W  
(used when lester "D" is included in series 

124 designation at rear of chassis)   .12 
510169 Resistor-carbon 68,000 Ohms -±10% 1/2 W  

(used when lester "D" is not included in 
series designation at rear of chassis)  . 12 

125   510175 Resistor-carbon 150,000 Ohms 2:10% 1/2  w. . 12 

126   510154 Resistor-carbon 10,000 Ohms :t10% 1/2  w. .12 

129 510269 Resistor-carbon 68,000 Ohms ± 10% 1 w. . 16 
134   510184 Resistor-carbon 470,000 Ohms ±-10% 1/2  w. .12 

136 510327 Resistor-carbon 330 Ohms 2:10% 2 watt .25 

139 510789 Resistor-wire wound 8000 Ohms .-10% 5 w. .95 

145 510390 Resistor-carbon 1 Meg. ± 10% 2 watt .30 

154   510117 Resistor-carbon 82 Ohms -2,10% 1/2 Watt . 12 
157   510249 Resistor-carbon 4700 Ohms 1 watt  .16 

159   510124 Resistor-carbon 220 Ohms ±-10% 1/2 watt.... . 12 

161   510159 Resistor-carbon 18,000 Ohms ±10% 1/2  w. . 12 
163   510124 Resistor-carbon 220 Ohms ±10% 1/2 watt . 12 

164 510169 Resistor-carbon 68,000 Ohms -.± 10% 1/2 w• .12 
168   510197 Resistor-carbon 10 Meg. 1/2  watt  .12 
169 . 510160 Resistor-carbon 22,000 Ohms ±10% 1/2 w  .12 

172   510184 Resistor-carbon 470,000 Ohms ±-10% 1/2 w. . 12 

177   510778 Resistor-carbon 560,000 Ohms -2:5% 1/2 w. . 16 

178  510747 Resistor-carbon 820,000 Ohms -2-.-5% 1/2 w. .20 

182  510159 Resistor-carbon 18,000 Ohms -2--10% 1/2 w. . 12 
183-8  508062 Resistor-carbon 22,000 Ohms Va watt 

(part of Integrator Unit)  1.40 
183-D  508062 Resistor-carbon 8200 Ohms 1/5 watt 

(part of Integrator Unit)   1.40 
183-F  508062 Resistor-carbon 8200 Ohms 1,15 watt 

(part of Integrator Unit),   

Resistor-carbon 1.2 Meg. -±5% 1/2 watt 

Resistor-carbon 2.7 Meg. -.± 5% V2 watt   

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor carbon 560 Ohms ±-10% V2 watt 

Resistor-carbon 
Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 
Resistor-carbon 
Resistor-carbon 

Resistor-carbon 
watt   

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-carbon 

Resistor-wire wound 100 Ohms -2:10% 5 w. 
Resistor-wire wound 100 Ohms ±10% 5 w. 

Resistor-carbon 4700 Ohms -2.-10% 1 watt.... 
Resistor-carbon 6800 Ohms -2.-10./0 1/2 watt 

(used when letter " F" is included in series 
designation at rear of chassis)   

COILS AND TRANSFORMERS 

Coil-Ist I.F. grid and Adjacent Picture I.F  
Trap   

Coil-lst I.F. plate  

Trap-sound I.F. and Adjacent Sound I.F  

Coil-2nd I.F. Grid  

Transformer-2nd IF,   

Transformer-3rd I.F.   

Coil-peaking ( single pi, coded with black 
dot) 

510777 

510772 

510134 

510172 

510193 

510126 

510132 

510132 

510175 

510160 

510175 

510254 

510181 

  510163 
510130 
510181 

  510172 

223 510118 

224 510326 

225 510112 

228 510112 

230  510254 

231   510356 

232   510356 

234 510781 
235   510781 

238   510248 
242 510151 

9  

16 

22 

25 

31 

37 

41 

• 

• 

• 
• 

• 

520620 

680 Ohms 1/2 watt   

100,000 Ohms tt'110% 1/2  w  
2.2 Meg. V2 watt  

270 Ohms ±10% 1/2 watt 

560 Ohms -2:10% 1/2 watt 

150,000 Ohms -2:10% 1h W. 
22,000 Ohms ±-10% 1/2  w. 

150,000 Ohms ±-10% V2 W. 

10,000 Ohms ±-10% 1 watt 

330,000 Ohms ±10% 1/2  W. 

33,000 Ohms ±10% 1/2 W. 
470 Ohms ±-10% 1/2 watt 
330,000 Ohms -.± 10% 1/2  W. 

100,000 Ohms -1-10% 1/2 

100 Ohms ±-10% 1/2 watt 

270 Ohms ± 10% 2 watt.... 
47 Ohms -±-10% 1/2  watt.... 

47 Ohms -±10% lh watt 
10,000 Ohms ±10% 1 watt 

12,000 Ohms -±10% 2 watt 

12,000 Ohms -±-10% 2 watt 

1.40 
.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.16 

.12 

.12 

.12 

.12 

.12 

.12 

.25 

.12 

.12 

.16 

.24 

.24 

.75 

.75 

.16 

.12 

.65 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

509341 Coil-peaking ( single pi, coded with green 
dot) (used when lester " F" is included in 

42 series designation at rear of chassis).60 

51 552009960853 Coi  l se- ins Coil-peaking.5 designation m  c. (tdo pu b in series designation at rear of chassis) .. .65 
dot) (used when letter " F" is not included 

in series designation at rear of chassis) .65 

(includesi(double tl ra coded 

520689 Coil-peaking (single pi, coded with purple 

520984 Coil-peaking ( single pi, coded with red 

507357 Slug core for 4.5 Mc. trop coil  

dot) ( used when lester "F" is included in 

dot) ( used when lester " F" is not included 

denser #50)   

o slug 
l uchassis) aitnd h   green 

eo en: • 50 

1.20 

.20 

49  

509340 Coil-peaking ( single pi, coded with white 
dot) ( used when lester " F" is included in 

53 series designation as rear of chassis) .. .55 
509342 Coil-peaking ( single pi, coded with yellow 

dot) ( used when letter " F" is not included 
in series designation as rear of chassis) .60 

76 521725 Transformer-power     0 
86  508341 Choke-filter 23..6002 

128  5 520943 Transformer-syncroguide   2.50 
L 521064 Slug core for syncroguide transformer  .70 

140 521735 Transformer-horizontal output ( includes re-
sistor 145)   14.00 

148  508667 Coil-Width ( ineudes slug and clip)  1.75 
508784 Slug core for Width coil ( includes mtg. clip) .65 

151-A,B 115423 Yoke-picture tube deflection ( includes leads, 
connectors, resistor 238 and condenser 150) 21.00 

153   509378 Transformer-audio take-off ..  1.50 

158  509706 Transformer-TV sound discriminator 
(includes condensers 158A and 1588)  3.00 

180  509376 Transformer-audio output   1.85 
184  520980 Transformer-vertical blocking oscillator  1.90 

198   520975 Transformer-vertical output ( includes con-
nectors for deflection yoke leads)  4.00 

226 520911 Coil- Horizontal Linearity ( includes slug and 
clip   

236 .. 162326 Coil-- focus (includes cable and plug).. 
241 . 522020 Coil-43 Mc. trop  

CONTROLS 

46 ... 521057 Power Booster ( Contrast) potentiometer (300 
Ohms 1/2 Watt)  1.00 

67-
A,B,C 521989 Volume and Brightness potentiometers ( in-

cludes On- Off switch) 
A-Brightness ( 100,000 Ohms 1/4 watt) 
B-On-Off Switch 2.50 
C-Volume (1 Meg. 1/4 watt) 

108 508071 Horizontal Drive Condenser ( 10-160 Mmfd.) .40 

123  521059 Horizontal Hold potentiometer ( 50,000 Ohms 
1/4  watt)   2.00 

148 508667 Width coil ( includes slug and clip) . 1.75 
508784 Slug for width coil ( includes mtg. clip) .65 

176  520746 Tone potentiometer (500,000 Ohms 1/4 watt) 1.00 

187 521058 Vertical Hold potentiometer ( 1 Meg. 1/4 w.) . 1.00 

189 520944 Vertical Size potentiometer (2.5 Meg. 1/4 w.). .80 

196  520945 Vertical Linearity potentiometer (5000 Ohms 
1/2 watt)   .90 

222 . 521727 Focus potentiometer ( 10,000 Ohms 4 watt)  2.00 

226 520911 Horizontal Linearity coil ( includes slug and 
clip)   1.50 

115444 Switch-antenna ( includes terminal board) .. 2.50 

1.50 

14.00 

.50 

OTHER ELECTRICAL PARTS 

39  509386 Crystal detector   1.00 
69  521183 Ion trap    1.00 

75  521803 Fuse; 4 amp. 125 volt " Slow Blow"  .25 

78  118921 Channel lite (Mazda #47) 6-8V. 150 Ma .15 
522320 Fuse for horizontal sweep circuit; 1/4 Amp. 

250 volt "Slow Blow" (used when letter 
is included in series designation at 

rear of chassis) .25 
521752 Fuse for horizontal sweep circuit: 1/2 Amp  

250 volt ( used when letter "C" is not 
included in series designation at rear of 
chassis)   .20 

181 508174 Speaker-P.M. Dynamic (6":e9")   8.40 

183-
A toG 508062 Integrator unit ( includes all condensers and 

resistors from 183-A to 183-G)  1.40 

522088 I.F. printed circuit complete with tubes, 
transformer:, condensers and resistors 
(used when lester "A" is inc'uded in 
series designation at rear of chassis) 20.00 

521816 I.F. printed circuit complete with tubes, 
transformers, condensers and resistors 
(used when lester "A" is not included in 
series designation at rear of chassis) 20.00 

521150 R.F. Tuner; V.H.F. channels 2-13 and U.H.F. 
channels 14-83 ( includes tubes and tuning 
coils) 85.00 

'-This part is not supplied as a Service replacement item. 
ALL PR CES ON THIS PARTS LIST ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
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MODEL 521150, VHF-UHF R. F. Tuner 

UHF 
DRUM 
SHAFT 

VHF FINE 
DRUM TUNING 
SHAFT SHAFT 

CIRCUIT DESCRIPTION FOR R. F. TUNER USED ON ALL MODELS 
21C-9340; 21T-9340; 24C-9360; ,iND 27C-9350 SERIES TELEVISION 
RECEIVERS. 

(All circuit diagram numbers mentioned refer to circuit diagram on the reverse side of this page.) 

UHF VHF VHF 
MIXER CRYSTAL MIXER GRID VHF OSCILLATOR 

INS2 TRIMMER FINE TUNING TRIMMER 
(410) (430) CAM (445) 

UHF UHF 
PRE-SELECTOR ANTENNA 
TRIMMERS INPUT 
(408 (4051 

FIG. 1—Complete VHF-UHF R.F. Tuner 521150 

VHF I.F. 

The all wave turret type tuner, part 521150, is of the latest design and 
is capable of tuning all standard television channels in the VHF and UHF 
range from channels 2 to 83. It consists of two separate chassis joined to-
gether as one unit. The front section tunes the UHF stations, channels 14 to 
83, and incorporates 2 pre-selector stages, a 6AF4 or 6T4 tube as the Oscilla-
tor and a 1N82 crystal os the Mixer. The rear section performs a dual func-
tion in that it tunes all the VHF stations, channels 2 to 13 and operates 
as a 41 Mc. I.F. amplifier when the receiver is tuned to any UHF channel. 
It incorporates a 6BZ7 or 6BQ7A tube as a cascoded R.F. amplifier for 
VHF operation and as a cascoded 41 Mc. I.F. amplifier for UHF operation. A 
6U8 tube is used as a Mixer-Oscillator for VHF and as a 41 Mc. I.F. am-
plifier for UHF. In the UHF position, the Oscillator section of the 6U8 tube 
is rendered inoperative. See Fig. 4 for block diagram of tuner. 

Fine tuning of both the VHF and UHF channels are performed by the 
same control The shaft of the fine tuning control rotates two separate 
pieces of dielectric material simultaneously between two separate sets of 
capacitor plates connected to their respective UHF and VHF oscillator tank 
circuit. Front panel oscillator adjustment is similar to that of our VHF 
turret type tuner and is discussed in its entirety in the instruction book for 
this receiver under the heading "Auxiliary Fine Tuning Adjustment." The 
adjustment tool should be a non-metallic screw driver, having a narrow 
blade, about 'Ae" wide, and at least 9 inches long so it can make contact 
with the VHF oscillator slug which is located in back of the UHF section. 

UHF OPERATION 
UHF channel selection is accomplished in a dual manner. Rotation of 

the UHF turret, which is accomplished by turning the middle shaft or 
m;ddle knob, sets into position a coil assembly that can be tuned through 
a ronge of 10 channels. For example, channels 20 to 29, 30 to 39 etc. 
Eight different coil assemblies ore used and they are easily removable for 
replacement. There are nine settings of the UHF turret one of which is 
blank, containing no coil assembly. For VHF operation, the UHF turret 
is placed in the blank position. For tuning of an individual UHF channel, 
the inner shaft or front knob is turned to the second digit of the desired 
station within the range of 10 channels set previously. This rotates three 
eccentric cams of a dielectric material through a group of capacitor plates. 
These plates are connected to the 2 pre-selector stages and the oscillator 
circuit. 

The UHF signal entering the tuner is first fed through a high pass filter 
consisting of condensers 402A and 402B, and inductances 403 and 404 that 
attenuate all frequencies below 470 Mc. It is then coupled to the first pre-
selector circuit which consists of a coil .connected between terminal " F" and 
a capacitor plate. 

From here it is coupled through condenser 406 to the second pre-selector 
stage that consists of a coil connected between terminal "H" and a capacitor 

CONVERTER OUTPUT 

(E) 
(458) 

UHF 
POWER 
PLUG 

41 MC. VHF 
INPUT ANTENNA 

INPUT 

D 

3 

A 

41 MC. 
TRAP 
(416) 

VHF VHF 
R.F. AMP. R.F. AMP. 

PLATE TRIMMER GRID TRIMMER 
(435) (422) 

plate. There is one capacitor plate that is common to both pre-selector 
stages which is grounded through terminal "G" These pre-selector coils and 
capacitor plates are mounted on a form (see Fig. 2) and are tunable through 
a range of 10 channels. Selection of any one channel is accomplished by 
varying the amount of dielectric material between the capacitor plates. 

PRE-SELECTOR 
SECTION 

CONDENSER 
PLATES 

COIL COIL 

AUXILIARY FINE 
TUNING SLUG 

OSCILLATOR 
SECTION 

CONDENSER 
PLATES 

COIL I COIL 

FIG. 2—UHF Coil Form 
Showing Condenser Plates 

Additional tuning, for alignment purposes, is accomplished by adjustment 
of condensers 405 and 408, (see Fig. 1), and either compressing or expand-
ing the pre-selector coils. CAUTION: Exercise extreme care if it is ever 
found necessary to make these adjustments. 

A 6AF4 tube is operated as the UHF oscillator and its tank circuit con-
sists of two capacitor plates and a coil connected to each plate (see Fig. 2). 
These oscillator coils and capacitor plates are mounted on the some form 
as the pre-selector coils and capacitor plates and forms a complete coil 
assembly that is tunable through a range of 10 channels. Correct selection 
of any one channel is achieved by varying the amount of dielectric material 
between the oscillator plates. The dielectric for the oscillator and pre-selec-
tor stages is in the shape of an eccentric cam and ganged together on the 
same shaft. 

Fine tuning is accomplished in a similar manner with the exception that 
the dielectric material is on a separate shaft and rotates between the bot-
tom section of the oscillator capacitor plate (see Fig. 3). The frequency 
range of fine tuning on all UHF channels is approximately 2 to 3 Mc. 

Auxiliary fine tuning is accomplished by adjusting a metal slug between 
the oscillator condenser plates on the coil form. On some tuners, auxiliary 
fine tuning is performed by a screw mounted on the face of UHF drum, which 
varied the capacity between the oscillator plate and ground. On 
other tuners this auxiliary fine tuning screw is mounted on the coil form. Ad-
justment of this screw changes the capacitane between the oscillator plates. 
Additional tuning, for alignment purposes only, can be brought about by 
either compressing or expanding the oscillator coils. CAUTION: Exercise 
extreme care if it is ever found necessary to make this type of adjustment. 

The output of the oscillator is capacitively coupled to the second pre-
selector stage by a short length of wire; one end is close to one of the oscil-
lator plates and the other end is close to the second pre-selector plate. Note 
that no physical contact is made with either plate, ( see Fig. 3). 

OSCILLATOR 
COUPLING 

FINE TUNING 
CONDENSER 

PLATES 

Fig. 3—UHF Coil Form 
Showing Contact Side 

This oscillator frequency and UHF signal are then fed to a 1N82 crystal 
operating as a UHF Mixer. This action produces the desired IF frequency 
of 41 Mc. which is fed through a coaxial cable and connected to the primary 
of transformer 421 which is mounted on a 41 Mc. contact board. 

This board maintains electrical contact in the circuit of the 6BZ7 and 6U8, 
only when the tuner is set for UHF operation. This contact board is switched 
in by a cam action on the rear of the UHF drum which at the same time, 
breaks contact between the VHF drum and its associated circuit. The reverse 
of this occurs during VHF operation. The secondary of transformer 421 is 
connected to the input circuit of the 6BZ7 tube, which is now operating 
as an 41 Mc. amplifier. The 6BZ7 tube is a dual triode and is connected 
in the circuit as a direct coupled grounded grid amplifier. Transformer 
438 couples the output from the plate, pin 1, of the 6BZ7 to the grid input 
of the pentode section of the 6U8 tube which operates as a 41 Mc. amplifier 
during UHF operation. Transformers 421, 438 and coil 440 are all mounted 
on the 41 Mc. contact board. Note that, when in UHF operation, terminal 
V3 on the 41 Mc. contact board is left open thus, removing plate voltage 
from the triode section of the 6U8 tube which makes this section of the 
tube inoperative. Signal output from the 6U8 tube is coupled through 
the plate coil, 458, to a coaxial socket on the tuner and then fed to the 
receivers' I.F. amplifiers. 

VHF OPERATION 
VHF channel selection is accomplished in a dual manner. The UHF turret 

must be rotated until the blank setting is detented into position. This occurs 
when the middle knob shows the letters "VHF" in an upright position or when 
the flat of the middle knob is in its uppermost position, i.e.: in a horizontal 

J 

`srei:1,` 

AI MC 

TRAP 

plane With drum in this position, there is no connection to the UHF drum 
thus rendering the UHF oscillator inoperative. At the same time this occurs, 
the 41 Mc. contact board is switched out of the circuit and the VHF drum 
is placed into oper.,..tion. VHF channel selection is now performed by the 
front knob which rotates the VHF drum containing two sets of easily remova-
ble coil assemblies for each VHF channel. 

From the antenna, the signal is first fed to a 41 Mc. trap network, item 
416, which is tunable from the top of the tuner, (see Fig. 1). The output of 
this trap is coupled to the individual antenna coil section consisting of a 
balanced primary to minimize noise pick-up on the transmission line and an 
R.F. grid coil which couples the incoming signal to the grid of the first 
section of the 6BZ7 R.F. Amplifier. The inductance and amount of coupling 
of the tuned antenna input circuit are changed for each channel so that a 
constant input impedance of 300 ohms is maintained. This provides maximum 
transfer of energy to the R.F. Amplifier stage, particularly when intercon-
nection between an outdoor antenna and the receiver is made with 300 
ohm transmission line. 

The R.F. Amplifier tube is a dual-triode tube and is connected in the 
circuit as a direct coupled ground-grid type amplifier. This circuit was 
developed to meet the demand for an R.F. Amplifier that would provide 
more nearly equal gain on both the low and high VHF Television Channels, 
while keeping inherent tube noise to a minimum. The circuit can be thought 
of very simply as two triode tubes in series, the first or driver unit acting 
not as an amplifier, but rather os on antenna impedance matching device 
and also as a variable cathode impedance, or bias source, for the second, 
or grounded-grid unit. In addition the first unit of the R.F Amp. acts as a 
power amplifier due to its extremely low plate impedance, which is in reality 
the cathode circuit of unit two, and converts the weak signal voltage from 
the antenna to a low voltage-high current signal which is then applied 
to the cathode of unit number two. The signal coupling unit between the 
first and second units is a series peaking coil, symbol 429, similar to that 
found in a video amplifier circuit. Its purpose is to form a series resonant 
circuit with the input capacity of the second unit. The coil is so made os to 
resonate at a frequency slightly higher than channel 13. In a standard 
pentode type amplifier, the gain falls off rapidly as progressively higher 
channels are selected. With the use of the plate to cathode peaking coil 
an almost equal gain can be realized for all VHF channels. 

The R.F. Amp, tube has inherently low interelectrode capacity due to 
physical design and this factor in conjunction with the low output impedance 
of the first section is responsible for the low noise factor at this stage. 
While neutralization of the first unit is not necessary, due to its low plate 
to grid capacity, additional noise reduction has been realized, with only a 
slight decrease in gain, by the addition of a neutralizing condenser, item 
427. Due to the low output impedance of the stage, it is not necessary 
that the neutralizing condenser be tuneable. 

Because of the circuits' excellent internal shielding, low input impedance 
and radiation rejection, the second section of the R.F. fsmp. is connected 
as a driven grounded-grid amplifier. While this might not be ri2porent 
at first glance due to the fact that grid has no direct D.C. return, it will be 
found upon further examination that any high frequency A.C. potentials 
are by-passed to ground through condenser 430. 

The second section of turret coils includes the tuned R.F. amplifier plate 
coil, tuned mixer grid coil, and oscillator coil. The output of the R.F.ampli-
fier stage is coupled to the grid of the mixer stage, which utilizes the pentode 
section of a 6U8 tube, V19. The other half of the 6U8 is a triode and is 
connected as a modified Colpitts oscillator which injects oscillator voltage 
into the mixer stage through coupling between the oscillator coil and the 
mixer grid coil. Course oscillator tuning is accomplished by adjusting the 
positions of the slugs in the individual oscillator coils, while Fine Tuning is 
obtained when using condenser 444 in the oscillator plate circuit. This 
Fine Tuning condenser is composed of two fixed plates, and its capacitance 
is changed by the insertion of a dielectric material between these plates. 

Signal output from the mixer stage is coupled through the converter 
plate I.F. coil, 458, located on the tuner unit, to a coaxial socket and then 
fed to the receivers I.F. amplifiers. 

59,279114091,9 >pion 
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FIG. 4—Block Diagram 
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VOLTAGE MEASUREMENTS 
All voltages measured with a 20,000 Ohm per volt meter with the receiver con-
nected to a 117 volt 60 cycle power supply. 

Tuner set to an inactive channel with antenna terminals shorted and connected 
to ground. 

Controls set for normal reception-Power Booster control completely counterclock-

wise. Voltages marked with an asterisk (*) will vary widely with control settings. 

B supply voltages were measured under the above conditions. 

RF tuner socket voltage measurements were taken with tubes removed from sockets. 

No voltage reading at a tube element indicates zero voltage or voltage which 
cannot be accurately measured with a 20,000 Ohm per volt meter. 

PRODUCTION CHANGES 
The changes listed below were incorporated dur-

ing the course of tuner production. The letter 

following the component on the circuit diagram 
number, thus-407", indicates that this item was 

affected by a circuit change and corresponds to 
the notes shown below. 

NOTE A: There are five different types of U.H.F. 

tuner strips used in conjunction with 

this tuner, therefore, inspection of 
tuner should be made to determine 

type of strip used for replacement. 

With three of these types, the auxiliary 

fine tuning screw is mounted on the 

front face of the U.H.F. drum assembly. 

The color of the plastic coil form is 

either blue-gray, brown or white. These 

three coils ore interchangeable. 

Two of the five types have the auxiliary 

fine tuning slug mounted directly on 

the coil form. The color of the plastic 

form is either brown or white. These 

latter two coils are interchangeable. 

Strips that have the auxiliary fine tun-

ing slug as part of the coil form can 

not be interchanged with strip whose 

auxiliary fine tuning screw is mounted 

on the face of the U.H.F. drum 

assembly. 

NOTE B: On some tuners, condenser 406 (1 

Mmfd.), located across the U.H.F. pre-

selection tuning circuit, was formed by 

a pair of twisted insulated leads. 

NOTE C: Some tuners do not have oscillator, 

trimmer #411. 

NOTE D. Condenser #29 (1500 Mmfd.) was 

added to the 119 volt supply to reduce 

V.H.F. oscillator radiation. 
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NO. NO. DESCRIPTION 

LIST 
PRICE 

DIA-
GRAM 
NO. 

PART LIST 
NO. DESCRIPTION PRICE 

CONDENSERS RESISTORS-Continued COILS AND TRANSFORMERS-Continued COILS AND TRANSFORMERS-Continued 

402-A, B.. j Condenser-Assembly 431  2 Resistor-carbon 270,000 Ohms -±-104/0 1/2 W. - 407 522457 Coil-U.H.F, antenna, mixer and osc., Chan- 437 522429 Coil-V.H.F. R.F. and osc., channel #9 
A-1 Mmfd. 1 433  2 Resistor-carbon 180,000 Ohms --1._-10% 1/2 W. - (Cont.) nel 70-79 (Coded 708-Blue-gray, Brown (Cont.) (coded 9U)   1.70 
B-2 Mmfd. Ç   - 436  2 Resistor-carbon 680 Ohms --t-10% 1/2 watt - or White form; no osc. slug)  5.50 522430 Coil-V.H.F. R.F. and osc., channel #10 

405  2 Condenser-trimmer   - 439  Resistor-carbon 4700 Ohms Irll 0% 1/2 watt - 522467 Coil-U.H.F, antenna, mixer and osc., Chan- (coded 10U)     1.70 

406  2 Condenser- ceramic 1 Mmfd  - 441  i Resistor-carbon 33,000 Ohms 1/2 watt  -  sel 70-79 (Coded 70B-Brown or White 522431 Coil-V.H.F. R.F. and ose., channel # 11 
408  2 Condenser-trimmer   - 442  Resistor-carbon 3300 Ohms -1-10% I watt .. - form; with osc. slug)  5.50 (coded 11U)   1.70 
411  2 Condenser-trimmer   - 443  2 Resistor-carbon 15,000 Ohms 2--10% 1/2 watt - 522458 Coil-U.H.F, antenna, mixer and osc., Chan- 522432 Coil-V.H.F. R.F. and osc., channel #I2 

416-B  j Condenser-ceramic 5 Mmfd. (part of V.H.F. 449  2 Resistor-carbon 10,000 Ohms 1/2  watt  nel 80-83 (Coded 80B-Blue-gray, Brown (coded 12U)   1.70 
Antenna Filter)   - 451  I Resistor-carbon 100,000 Ohms -±10% 1/2  w. or White form; no osc. slug)  5.50 522433 Coil-V.H.F. R.F. and osc., channel #13 

416-D...... 2 Condenser-ceramic 68 Mmfd. (part of V.H.F. 452   2 Resistor-carbon 100,000 Ohms -2:10% 1/2 W. 522468 Coil-U.H.F, antenna, mixer and osc., Chan- (coded 13U)   1.70 
Antenna Filter) . I Resistor-carbon 100,000 Ohms zi--10% 1/2  w. nel 80-83 (Coded 80B-Brown or White 507986 Slug-V.H.F. auxiliary fine tuning  .05 

416-F  2 Condenser-ceramic 68 Mmfd. (part of V.H.F. 459  Resistor-carbon 8200 Ohms -_.: 10% 1/2  watt - form; with osc. slug)   
15° 438   f Coil-UHF. I.F. amp  

Antenna Filter)   - 522434 Slug-U.H.F. auxiliary fine tuning ( used with 440 Coil-UHF. I.F. amp  .... 
418  2 Condenser-ceramic 10 Mmfd. .-±5% (Feed- Blue-gray, Brown or White coil form that 454  Coil-Choke   - 

thru type)   - COILS AND TRANSFORMERS does not include slug)  .15 458  Coil-V.H.F. converter plate I.F  - 
419  2 Condenser-ceramic 800 Mmfd. (Feedthru 522435 Slug-UHF. auxiliary fine tuning ( used with 

type)   - 403  2 Coil-choke    -  - Brown or White coil form that includes 

420  2 Condenser-ceramic 800 Mmfd. (Feedthru 404  2 Coil-choke   - slug) 

type)   - 522451 Coil-U.H.F, antenna, mixer and osc.. Chan- 409   Coil-choke OTHER ELECTRICAL PARTS 
422  I Cond -trimmer 0.5 to 3 Mmfd  nel 14-19 (Coded 10B--Blue•gray, Brown 413   Coil-choke - 
423  2 Condenser-ceramic 1500 Mmfd. 500 volt.. or White form; no osc. slug)  5.50 Coil 401  115444 Switch-antenna ( includes terminal board)... 2.50 
424  2 Condenser-ceramic 6.8 Mmfd. -2:10% 500 v. 522461 Coil-U.H.F, antenna, mixer and osc.. Chan- 

414   f -choke   - 
410  521819 Crystal detector   4.50 

427  j Condenser-ceramic 3 Mmfd. -±-10% 500 v. nel 14-19 (Coded 10B-Brown or White 416-A Coil-filter ( Part of V.H.F. antenna filter) - 416  . V.H.F. antenna filter ( includes coils 416-A, 
428  2 Condenser-ceramic 1500 Mmfd. 500 volt.... form; with osc. slug)  5.50 4I6-C f Coil-filter ( Port of V.H.F. antenna filter) . - C, E and condensers 416-B, D, F)  - 
430  2 Condenser-ceramic 800 Mmfd. (Feedthrt• 522452 Coil-U.H.F, antenna, mixer and osc, Chan- 416-E Coil-filter ( Part of VHF, antenna filter) - 

type)   sel 20-29 (Coded 208-Blue-gray, Brown 1 522402 Coil-V.H.F, antenna, channe #2 (coded 2U) 1.40 
432  2 Condenser-ceramic 1.5 Mmfd. -±-1096 500 v. or White form; no osc. slug)  5.50 I 522403 Coil-V.H.F, antenna, channe #3 (coded 3U) 1.40 
434  2 Condenser-ceramic 47 Mmfd. ±-1016 500 V. 522462 Coil-U.H.F, antenna, mixer and osc., Chan- I 522404 Coil-V.H.F, antenna, channe #4 (coded 4U) 1.40 MISCELLANEOUS 

435  2 Condenser-trimmer 0.5 to 3 Mmfd  sel 20-29 (Coded 20B-Brown or White 522405 Coil-V.H.F, antenna, channe #5 (coded 5U) 1.40 
444  2 Condenser-V.H.F, fine tuning  form; with osc. slug)  5.50 I 522406 Coil-V.H.F, antenna, channe #6 (coded 6U) 1.40 522414 Cover-tuner   2.00 
445  2 Condenser-trimmer 0.5 to 3 Mrnfd  522453 Coil-U.H.F, antenna, mixer and osc., Chan- j 522407 Coil-V.H.F, antenna, channe #7 (coded 7U) 1.15 522529 Fine tuning drive quadrant   .75 

446  2 Condenser-ceramic 47 Mmfd. -±10% (Feed- nel 30-39 (Coded 30B-Blue- gray, Brown 417 522408 Coil-V.H.F, antenna, channe #8 (coded 8U) 1.15 522599 Fine tuning cam V.H.F  .30 
thru type)   or White form; no osc. slug)   5.50 I 522409 Coil-V.H.F, antenna, channe #9 (coded 9U) 1.15 500966 Plug-1 pin; tuner I.F. output  .10 

447  2 Condenser-ceramic 10 Mmfd. ±-10% 500 v. 522463 Coil -UHF, antenna, mixer and osc., Chan- I 522410 Coil-V.H.F. antenna, channel # 10 (coded 10U) 1.15 522420 Plug--3 pin; U.H.F. power  .25 
448  2 Condenser-trimmer 0.5 to 3 Mmfd.. . nel 30-39 (Coded 30B-Brown or White 522411 Coil-V.H.F, antenna, channel # 11 (coded 11U) 1.15 508708 Roller-detent   .10 
450  2 Condenser-ceramic 5 Mmfd. -1-.5% 500 volt - form; with osc. slug)   5.50 I 522412 Coil-V.H. F.antenna, channel #12 (coded 12U) 1.15 522417 Shield, tube-7 pin   .25 
453  j Condenser-ceramic 1500 Mmfd. 500 volt.... 522454 Coil-U.H.F, antenna, mixer and our.. Chan- I 522413 Coil-V.H.F. antenna, channel # 13 (coded 13U) 1.15 521121 Shield, tube-9 pin   .18 
455  f Condenser-ceramic 220 Mmfd. ±-10% 500 v. - 407 < nel 40-49 (Coded 40B-Blue-gray, Brown 522434 Slug; U.H.F. auxiliary fine tuning (used with 

457  i Condenser-ceramic 68 Minfd. -±3% 500 volt - or White form; no osc. slug)   5 .50 5.50 
421   Coil-U.H.F. converter I.F  - Blue-gray, Brown or White coil form that 

460  2 Condenser- ceramic 800 Mmfd. (Feedthru 522464 . antenna, mixer and osc., Chan- Coil-UHF, 4 29   I Coil-cathode coupling   - does not include slug)  .15 

type)   nel 40-49 (Coded 40B-Brown or White 522422 Coil-V.H.F. R.F. and our., channel #2 522435 Slug; auxiliary fine tuning (used with Brown 
461  2 Condenser-ceramic 800 Mmfd. (Feedthru form; with osc. slug)  5.50 (coded 2U)   1.85 or White coil form that includes slug) .... .. . 15 

type)   522455 Coil-U.H.F, antenna, mixer and osc., Chan- 522423 Coil-V.H.F. R.F. and osc., channel #3 507986 Slug; V.H.F. auxiliary fine tuning  .05 
462  2 Condenser-ceramic 800 Mmfd. (Feedthru ne) 50-59 (Coded SOB-Blue-gray, Brown (coded 3U)   1.85 508709 Spring; detent   .0e 

type)   or White form; no I2SC. slug)  5.50 522424 Coil-V.H.F. R.F. and osc., channel #4 522416 Spring; retains drum shaft (front or rear)....15 
522465 Coil-U.H.F, antenna, mixer and osc., Chan- (coded 4U)   1.85 522415 Spring; retains drum shaft (middle)  .15 

nel 50-59 (Coded 508-Brown or White 522425 Coil-V.H.F. R.F. and osc., channel #5 522419 Spring; retains fine tuning shaft and contact 
form; with osc. slug)   5.50 (coded 5U)   1.85 board   .15 

RESISTORS 522456 Coil-U.H.F, antenna, mixer and osc., Chan- 522426 Coil-V.H.F. R.F. and osc., channel #6 522421 Spring; retains fine tuning drive shaft ("C" 
nel 60-69 (Coded 60B-Blue-gray, Brown (coded 6U)   1.85 type)   .15 

412  .. Resistor-carbon 10,000 Ohms 1/2  watt  or White form; no osc. slug)  5.50 522427 Coil-V.H.F. R.F. and osc., channel #7 522436 Spring; reteins U.H.F. slug  .15 

415   2 Resistor-carbon 1000 Ohms ±-10% 1/2  watt 522466 Coil-U.H.F, antenna, mixer and osc., Chan- coded 7U)   1.70 507990 Spring; retains V.H.F. slug  .10 
425  2 Resistor-carbon 22,000 Ohms 2=10% 1h w. nel 60-69 (Coded 60B--Brown or White 437 522428 Coil-V.H.F. R.F. and osc., channel #8 522418 Spring; rocker arm contact board (external 
426  t Resistor-carbon 47,000 Ohms 1/2  watt  form; with osc. slug)  5.50 (coded 13U)   1.70 hold down)   .15 

f-This port is not supplie as a Service replacement item. Tuner to be returned to factory for repair. 
ALL PRICES Osi THIS PARTS LIST ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

I,  

()John F. Rider MODEL 521150, VHF-UHF R. F. Tuner 



MODELS 27C-9310A, AB 

27" Rectangular Picture Tube 

Model 27C-9310A (Mahogany) 

Model 27C-9310AB (Blond) 

R.F. TUNER UNIT 
521068 

ANTENNA 
TERMINALS 

SERIAL 
NUMBER 

VERTICAL 
LINEARITY 
CONTROL 

VERTICAL 
SIZE 

CONTROL 

ST 

VOLUME 
OFF - ON 

BRIGHTNESS HORIZONTAL FOCUS VERTICAL 
HOLD HOLD 
Fig. 11—LOCATIONS Of PRE-SET CONTROLS 

FINE CHANNEL 
TUNING SELECTOR 

Fig. 21—CHASSIS AND PICTURE TUBE ASSEMBLY 
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CPI RCI. 3000000 
00 3000000 
003000000 

TV 
CHANNEL 

LITE 

AUXILIARY 
FINE TUNING 
ADJUSTMENT 

SCREW 

PROCEDURE FOR REMOVAL AND REPLACEMENT OF 

PICTURE TUBE 

Due to the size and weight of the picture tube and 
the fact that the tube is suspended within the cabi-

net, the following procedure should be observed 

whenever replacement is undertaken. 

REMOVAL: 

1. Disconnect power cord from wall outlet and take off the back of 

cabinet by removing screws around edges. 

2. Remove receiver chassis by first taking off all knobs which may be 

done by pulling them straight forward. Next, take out the five chassis 

mounting screws located under chassis mounting shelf. Disconnect 

focus coil, deflection yoke, picture tube and speaker leads, as well as 

grounding wire from deflection yoke mounting bracket. Chassis may 

now be withdrawn from cabinet. 

3. CABINET SHOULD NEXT BE PLACED ON ITS FACE ON A CAR-

PETED OR OTHERWISE PROTECTED SURFACE. ALL WORK DE-

SCRIBED IN THE FOLLOWING STEPS SHOULD BE DONE WITH 

THE CABINET IN THIS POSITION. 

DEFLECTION YOKE 
115423 A 

CURVED 
FOCUS COIL 

RETAINING PLATE 
162326 

ION TRAP 
ASSEMBLY 
521183 

A 

CORNER 
BRACKET 

SUPPORT 
ROD 

ION 
TRAP 

YOKE & FOCUS COIL 

SYNCROGUIDE MOUNTING 
TRANSFORMER ASSEMBLY 

(TOP SLUG) WOODEN 

STANCHIONS 

WIDTH 
CONTROL 

HORIZONTAL 
LINEARITY 
CONTROL 

HORIZONTAL 
DRIVE 

CONTROL CHASSIS 

MOUNTING 
SHELF 

D MASK 

4. Slide Ion Trap off picture tube neck. 

5. Remove the four corner retaining nuts labeled A in Fig. 24 as well 

as the four curved retaining plates. Picture tube may be lifted 

straight up from cabinet by grasping it under FACE of tube— 

CAUTION: DO NOT GRASP OF LIFT TUBE BY ITS NECK AS THE 

WEIGHT OF TUBE (APPROX. 45 LBS.) MIGHT CAUSE IT TO SNAP 

OFF. Place tube on its face on a flat protected surface. 

6. After tube has been removed loosen the four mounting bracket re-

taining nuts, labeled B in Fig. 24, and disengage rods from corner 

brackets. Lift entire focus coil and yoke mounting assembly from 

neck of tube. This should be done carefully as adhesion of : ubber 

ring to the flare of the neck may cause assembly to stick to picture 

tube. Corner brackets on tube may now be removed by loosening the 

nut labeled C in Fig. 24, that retains the tube mounting strap. 

TUBE MOUNTING 
STRAP 

Fig. 24—PICTURE TUBE MOUNTING 
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REPLACEMENT 

The reverse order of the removal procedure should be followed while at 

the same time exercising the following precautions: 

1. Corner brackets and tube mounting strap must be assembled to the 

picture tube before it is installed into the cabinet and this is accom-

plished as follows: 

a. Brackets can be temporarily attached to each corner of the picture 

tube by the use of adhesive tape. They must be placed on each 

corner of the tube so that the curve of the bracket conforms to 

the curve of the tube and must be oriented so that the distance 

between the centers of the square mounting holes, in the brackets, 

will be 24" on the long side of the tube and 171/2 " on the short 

side of the tube. (See Fig. 24 for proper method of measurement.) 

b. Set the tube mounting strap into recesses on corner brackets and 

tighten nut labeled C until strap is taut. Heel of strap bracket will 

start to kick up when this tautness is reached. 

PICTURE SIZE 

27". Rectangular 

DIMENSIONS 

Model Height 

27C-9310A 421/4 " 

27C-9310AB 421/4 " 

WEIGHT (packed) 

Model Weight 

27C-9310A 207 lbs. 

27C-9310AB 207 lbs. 

POWER REQUIREMENTS 

117 volts 60 cycles 

2. Lower tube into cabinet by grasping it under its face-CAUTION: 

DO NOT GRASP OR LIFT TUBE BY ITS NECK. Should wood stanch-

ions fail to keep tube from seating properly (due to a tolerance differ-

ence in the size of the tube) it would then be necessary to again re-

move tube and to spread distance between stanchions. To do this, loos-

en ceiling nuts labeled D in Fig. 24 and chassis mounting shelf bolts 

labeled E. 

3. After re-inserting tube into cabinet, and before tightening nuts la-

beled B, be sure that stanchions are up against corner mounting brack-

ets as far as possible, that there is equal distance on each side be-

tween side of stanchion and side wall of cabinet and that ceiling nuts 

labeled D and chassis mounting shelf bolts labeled E ore securely 

tightened. 

4. After tube has been secured and yoke and focus coil mounting assem-

61, has been re-assembled to tube, cabinet can be raised to its nor-

rr,..1 position. Any forward or backward adjustment of tube with re-

spect to mask con be made by loosening nuts labeled D and bolts 

labeled E and adjusting position of stanchions. 

GENERAL SPECIFICATIONS 

Width Depth 

291/4 " 231/4 " 

291/4 " 23 1/4 " 

275 watts 

ANTENNA INPUT IMPEDANCE 

300 ohms-balanced to ground. 

BUILT-IN ANTENNA 

Broad band dipole. 
SPEAKER 

Model Type 

27C-9310A P.M. Dynamic 

27C-9310AB P.M. Dynamic 

R.F. TUNER 

Size 

6" x 9" 

6" x 9" 

V.C. Intped. 

3.2 ohms 

3.2 ohms 

Turret type construction; individually removable coil assemblies for 
all channels. All components are easily accessible for servicing. 

INTERMEDIATE FREQUENCIES 

Sound Carrier-21.5 Mc. 

Picture Carrier-26 Mc. 

I.F. SYSTEM 

Three Stages-stagger tuned-for composite signal. 

One additional stage for sound channel. 

DETECTOR 

Sound-Ratio Type 

Picture-Germanium Crystal Type 

RETRACE LINE SUPPRESSOR 

Eliminates retrace lines thruout the normal range of picture brightness 
and contrast. 

DEFLECTION 

Magnetic 

FOCUS 

Magnetic 

HORIZONTAL SYNCHRONIZATION 

Automatic frequency control provides excellent picture stability. 

HIGH VOLTAGE POWER SUPPLY 

"Fly-back" type. Completely enclosed in a shielded compartment. 

HORIZONTAL OSCILLATOR ADJUSTMENTS 
NOTE: These adjustments are very critical and should only be 

performed by a qualified serviceman. Failure to comply with this 

caution may result in serious malperformance of the receiver. 

If adjustment of the " Horizontal Hold" control as explained in step 3 

under the section entitled " Control Adjustment Procedure" fails to lock 

the picture horizontally, it will be necessary to make the following 

adjustments: 
1. Set " Horizontal Hold" 

control to its maximum 

counter-clockwise posi-

tion. 
2. Set "Top Slug" of Syn-

croguide transformer 

to its maximum coun-

terclockwise position. 

Then, adjust " Top 

Slug" clockwise until 

picture locks in and 

does not lose sync 

when switching "Chan- Fig. 23 

net Selector" knob. Turn ' Top Slug" counterclockwise until picture 

is just about ready to lock in sync as shown in Fig. 23. 

3. Rotate " Horizontal Hold" control slowly clockwise and picture should 

hold sync at its maximum clockwise setting. 
4. Horizontal holding action of receiver should nnw be as follows: 

a. When " Horizontal Hold ' control is at its maximum counter• 

clockwise position and "Channel Selector ' knob is switched, pic-

ture may appear as shown in Fig. 23 or be just out of sync. 

b. When "Horizontal Hold" control is at its maximum clockwise 

position, picture may lose sync when switching "Channel Selector" 

knob. 

c. When " Horizontal Hold" control is set in the center or near the 

center of its range, picture remains stable when switching "Chan-

nel Selector" knob. 

2. Set receiver Channel Selector to any inactive television channel and 

Power Booster control to its maximum counter-clockwise position; other 

controls may be left at any desired setting. 

5. If the preceding steps foil to correct for horizontal movement, then 

proceed as follows: 

a. Set " Horizontal Drive" control to its maximum counter-clockwise 

position. See Fig. 21 for location of control. 

b. If any vertical bars appear near the left counter of the picture. 

adjust " Horizontal Drive" control clockwise until these bars dre 

removed. 

c. Repeat steps 1, 2, 3 and 4. 

6. If it still becomes impossible to obtain proper horizontal sync and 

all tubes and components relating to the horizontal circuit are found 

to be in good working order, it will be necessary to perform a corn-

•plete adjustment of the Syncroguide transformer as outlined in the 

service data section of the service manual. 

ALIGNMENT PROCEDURE 
The receiver chassis must be removed from the cabinet in order to ac-
complish alignment of all tuned circuits. 

Alignment of all RF and IF tuned circuits in this receiver may be ac-
complished by utilizing the procedures described in the following charts. 

These procedures should preferably be applied in the order in which they 
are presented. Alignment of Sound Channel or IF Channel may be ac-
complished individually if desired. 

The RF Amplifier and Mixer alignment may also be accomplished inde-
pendent of Sound or IF Channel alignment, but oscillator calibration can 
only be done after IF Channel has been correctly aligned. 

CAUTION 

The picture tube is highly evacuated and 
if broken, fragments will be violently ex-
pelled. Handle with care, using safety 
goggles and gloves. 

INSTRUMENTS: The following instruments will be required as signal 
sources and output indicators during the alignment process. Since accurate 
alignment of a television receiver is heavily dependent upon the perform-
ance of your instruments, it is imperative that they meet the essential 
specifications described here. 

1. STANDARD SIGNAL GENERATOR to provide unmodulated (pure 
RF) signals at the following frequencies. Maximum output on all 
ranges should be at least .1 volt with provision for attenuation as 
desired. This instrument must have good frequency stability and be 
accurately calibrated. 

a. IF Frequencies: 
4.5 Mc. Sound Channel 
21.5 Mc. to 26 Mc. IF Channel 

b. RF Frequencies: 
54 to 88 Mc. 
174 to 216 Mc. 

2. VACUUM TUBE VOLTMETER. The lowest voltage range of this in-
strument should preferably permit a 1.0 volt reading to be indicated 
at not lifts than one third of full scale deflection. 

3. RF SWEEP GENERATOR to provide frequency modulated signal for 
observing the over-all bandposs characteristic and RF Channel align-
ment at the following frequencies: 

20 to 30 Mc. with 10 Mc. sweep width. 
54 to 88 Mc. with 10 Mc. sweep width. 
174 to 216 Mc. with 10 Mc. sweep width. 

4. CATHODE RAY OSCILLOSCOPE, preferably a unit with vertical 
amplifier having wide range frequency response and low capacity 
pick-up probe. This instrument is used for observing the over-all 
band-pass characteristic and for RF Channel alignment. 

SOUND CHANNEL ALIGNMENT PROCEDURE 
1. Short antenna terminals together with a jumper wire. 3. A small screwdriver (preferably non-metallic) can be used for align-

ment of Sound IF. The blade of this tool will fit the slot in the core 

of the transformer. 

STANDARD SIGNAL 
GENERATOR 

VTVM 
CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION CONNEC- 

TIONS 
FREQUENCY 

Connect as shown 
in Fig. 1. 

4.5 MC. 
unmodulated 

IMPORTANT 
This signal must 
be accurate with. 
in 1/4 of 1% of 
4 . 5 Mc. Check 
generator calibra- 
tion against a 
crystal controlled 
signal source by 
"zero beating" 
(heterodyning) 
with harmonics 
of the crystal fre- 
guency. 

Connect as shown in 
Fig. 2. 

1, Set Power Booster control to its maxi-
mum counter-clockwise position. 

2. A special detector must be utilized when 
aligning the 4.5 Mc. Sound Trop Coil. 
This unit con be constructed in oc-
cordance with the information can-
wined in Fig. 3. If a VTVM containing 
a high frequency A.C. probe Is 43%411.1- 
able, this probe can be utilized in 
place of the crystal detector shown in 
Fig. 2. 

3 During this adjustment only, remove 
one of the three 6CB6 IF amplifier 
tubes (V3, V4 or V5). This will p  
noise in the RF stages from affecting 
the voltage reading while adjusting the 
sound trap. 

# 1 
4.5 MC Sound 

Trap 
IS.. Fig 10) 

for minimum reading 
on VTVM. 

Same as 
above 

Same as 
above. Connect as shown in 

Fig. 4. 

A "swishing" sound may be heard in the 
speaker during Sound Channel Alignment. 
This spurious oscillation is caused by hori-
zontal sweep voltage being picked up in 
the audio system thru stray coupling of 
instrument leads; it should be disregarded 
as it will have no effect on alignment of 
the sound channel. 

.. , 

#2 
Discriminator 
Secondary 

(See Fig. 10) 

Adjust for maximum reading 
on VTVM. 

# 3 
Discriminator 

Primary 
(See Fig. 11) 

Adjust for maximum reading 
on VTVM. 

# 4 
Sound IF 

Transformer 
(See Fig. 10) 

Adjust for maximum reading 
on VTVM. 

Sonne  
above. 

Some as 
above. 

Connect as shown in 
Fig. 5. 

To obtain zero balance of the discriminator 
circuit, two 68,000 ohm resistors will be 
required. These resistors must be matched 
so that their respective resistances do 
not differ by more than 1%-the accu- 
racy of the total resistance is not critical. 
Connect the two resistors in series from 
pin 2 of the 678 tube to chassis ground 
as shown in Fig. 5. 

#2 
Discriminator 
Secondary 

(See Fig 10) ' ' 

Note that as slug #2 is rotated, 
a point will be found where the 

sharp-voltmeter will swing rather sharp-
ly from a positive to a negative 
reading or vice versa. The cor-
rect setting of slug #2 is obtained 
when the meter reads zero as 
the slug is moved thru this point. 

Replace the type 6CB6 tube previously removed in the above procedure and turn set on. Tune "n to a local channel and should there be an unusual 
amount of " Intercarrier Buzz" refer to procedure on adjoining page to remove this aforementioned fault. 
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MODELS 27C-9310A. AB 

INSTRUMENT CONNECTIONS FOR 

SOUND CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN. 

SET TO 4.5 MC. 

NO MODULATION 

(PURE R.F.) 

1000 

MMF. 

GROUND TO 

RECEIVER CHASSIS 
FIG. 1 

ti 
128Y1 

111:110 NIP 

Generator Connections 

for Sound Channel and 4.5 Mc. Sound 

Alignment 
TIT 

PrIUM lust 

• CRYSTAL •  
DETECTOR 
(SEE FIG. 3) 

•  

100 
MA4F. 

tilt 
'MO 

so= IIISCENINICe 

FIG. 3 

Circuit Diagram for 

Crystal Detector shown in Fig. 2  • 
SONO TY 

Trap 

V.T.V.M. 

FIG. 2  *GROUND TO 4 for 
RECEIVER CHASSIS 

Crystal Detector and VTVM annections 

for 4.5 Mc. Sound Trap 

VT Alignment 
SOUP.) ITSCROMMATOe 

SOUND AMP 

FIG. 4 

VTVM Connections 

for Sound IF Alignment 

USE 10,000 OHM 

ISOLATING RESISTOR 

IN SERIES WITH 

METER PROBE 

GROUND TO 
RECEIVER CHASSIS 

IF CHANNEL ALIGNMENT PROCEDURE 

ge„ 

t4  

î 

FIG. 5 

VTVM Connections 

Sound Discriminator 

Alignment 

4 71( 

USE 10,000 OHM 

ISOLATING RESISTOR 

IN SERIES WITH 

METER PROBE 

V.T.V.M. 

é  

681T 

681( 

REDUCTION OF INTERCARRIER BUZZ 

Under actual reception conditions slight "dynamic" unbalance of the dis-
criminator secondary can emphasize intercarrier buzz due to incomplete 
amplitude modulation rejection. Therefore it is vitally important to obtain 
an accurate setting of the discriminator secondary slug under these con-
ditions. 

A special aligning tool designed to fit the stems on adjustable cores 
of the I.F. coils (see points 6, 7 and 8 in Fig. 10) is available and 
may be obtained from Stewart-Warner by requesting I.F. Alignment 
Tool # 507479. 

2. In order to eliminate the possibility of spurious oscillations, it is de-
sirable to render the RF oscillator inoperative. This may be readily 
accomplished by insulating oscillator terminals of tuner. Remove tuner 
bottom shield and place a piece of transparent cellulose tape on the 
first two contacts (from front) of drum assembly. Use any inoperative 
channel and rotate drum to this insulated position. 

3. Short antenna terminals together with a jumper wire. 

4. Connect a 3 volt battery to the receiver AGC system so that negative 
terminal of battery connects to the AGC line and positive terminal of 
battery connects to receiver chassis. See Fig. 11 for convenient point of 
connection. 

Disconnect all instruments (be sure that I.F. tube remc red for the adjust-
ment of Sound Trap has been replaced) and then connect an antenna to 
the receiver to obtain program reception from a local station. If inter. 
carrier buzz is prominent, a slight readjustment of the discriminator 
secondary slug (#2) should be made to obtain the "dip" point for the 
buzzing sound. Note that program sound will be clear and free from 
distortion at this point. Buzz should now be at an acceptable minimum 
if station transmission is not at fault. 

5. If the IF channel is badly misaligned and two or more immediately ad-
joining IF stages ore tuned to the same frequency, oscillation may oc-
cur. Such oscillation shows up as an excessive voltage across the 
video detector load, circuit reference number 49 and 50, and is indi-
cated by the VTVM that is connected to this point during alignment. 
It should be noted that voltage due to IF oscillation is unaffected by 
strength of signal from the generator. 

Where IF oscillation is encountered, it is generally possible to correct 
the condition by detuning the IF coils in different directions. If that 
does not have the desired effect, increase fixed bias on AGC line by 
using a 41/2 volt battery instead of the 3 volt battery referred to in 
instruction # 4. After stopping the oscillation in this manner it will 
then be possible to align all IF stages using the following procedure, 
however, the AGC bias battery must be changed back to 3 volts when 
using the oscilloscope to observe band pass characteristics. Once all 
stages have been aligned using the 41/2 volt bias, the IF channel 
should be stable with reduced bias. 

STANDARD SIGNAL 
GENERATOR 

SWEEP GENERATOR VTVM 
CONNEC- 
TIONS 

'SCOPE 
CONNEC- 
TIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUST-
MENT AND OUTPUT 

INDICATION CONNEC- 
TIONS 

FREQUENCY 

-.‘ 

CONNEC- 
TIONS 

FREQ. 

Connect as 
shown In 
Fig. 7. 23.5 MC. Not used, 

Connect as 
shown in 
Fig. 9. 

Not used. 

Be sure that RF  
cillator has been 
rendered inopera- 
tIve as outlined in 
instruction #2 at 
the head of this 
chart. 

Converter 
plate 
coil 

(See Fig. 10) 

Adjust for maximum 
reading on VTVM. 

Same Os 
above. 

mm 
ÁT.1. J MC. Not used. 

Same as 
above. 

Not used. 
Some as 
above. 

-.....-L 6 
1st I.F. 

(See Fig. 10) 

Adjust for maximum 
reading on VTVM. 

Same as 25.9 MC. Not used. 
Some as 
above. 

Not used. Some as 
above. 

7 
2nd I.E. 

(See Fig. 10) 

Adjust for maximum 
reading on VTVM. 

Some as 
above. 25.9 MC. Not used. 

Same os 
above. Not used. 

Some as 
above. 

# 8 
3rd I.F. 

(See Fig. 10) 

Adjust for maximum 
reading on VTVM. 

Conned as 
shown in 
Fig. 8. 

26 MC. Connect OS 
shown in 
Fig. 8. 

25 MC. 

Sweep 
Width 
10 Mc. 

Some as 
above. 

Connect as 
shown in Fig. 9 

IMPORTANT: 

1. Ad)ust output at- 
tenuator on 
sweep generator 
so that reading 
on VTVM is ap- 
proximately one- 
half volt. 

2. Set attenuotor 
on standard sig. 
nal generator so 
that marker sig. 
nal does not dis-
.. r 
t rt tne pattern 
on the oscillo- 
scope. 

3. Be sure that a 
3 volt battery is 
connected to AGC 
line as specified 
in instruction #4 
at the head of 
this chart. Do not 
use a battery of 
any other volt- 
age. 

The I.F. 
by the use 
should compare 
picture corri,. 
506b ( -'_ 10%) 

in Fig. 6 

2 0-.- 

40— 

60--

60-

100 — 
X Iv 

Should this 
ments, the 
repeated, 
of the marker 
former slugs 
frequencies. 

bandpass horacteristic can now be observed 
of a ' scope. Its general shape and contour 

with the curve shown in Fig. 6. The 
marker ( 26 Mc ) should appear at the 
amplitude position of the curve as shown 

EACH DIVISION= I MC. 

SOUND 

MARKER 

observation 
complete 

exercising 
generator 

for maximum 

e . 
i 

SOX 

1 

PICTURE 
MARKER 

I. F. 

RESPONSE 

FIG. 6 CURVE 

foil to meet the above require-
I.F. alignment procedure must be 
greater care in frequency setting 

and adjusting the I.F. trans-
output at the prescribed 

Some as 
above, 

21 .5 MC . Some as 
above, 

Some os 
above, 

San,. a. 
above, 

Same as 
above, 

Same as 
above. 

The sound carrier marker (21.5 Mc.) can be observed by 
the use of a ' scope and should be compared with that 
shown in Fig. 6. Increase the vertical gain control on 
'scope in order to magnify the sound portion of the re. 
sponse curve. This marker should appear at the position 
indicated in Fig. 6. Should the sound marker not be 
properly positioned, check the setting of the picture 
carrier marker as indicated in the previous step. 

INSTRUMENT CONNECTIONS FOR IF CHANNEL ALIGNMENT 
•  

I STANDARD 

SIGNAL GEN. 

SOLDER PIGTAIL 

FOR GENERATOR 

CONNECTION 

GROUND TO 
TUNER FRAME 

FIG. 7 

Generator Connections 

for IF Channel Alignment 

SWEEP 

GENERATOR 

GROUND TO 
TUNER FRAME 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

MARKER SIGNAL) 

SOLDER PIGTAIL FOR 

GENERATOR CONNECTION 

RAISE TUBE 

SHIELD TO 
ISOLATE IT 
FROM BASE 

ROUND TO FIG. 8 

TUNER FRAME Generator Connections 

for IF Channel Alignment 

RA SE TUBE 
SH ELD TO 
ISOLATE IT 

FROM BASE 

39 

4 

PL ACE 1000 wean) 
CONDENSER ACROSS 
'SCOPE TERMINALS 
AS AN R.F. FILTER 

GROUND TO 
RECLIvER 
CHASSIS 

au 10.000 CNITA 
ISOLATING RESISTOR 
IN SCONES WITH NEVER 

AND OSCILLOSCOPE PROSES 

••• 

OROUPICI TO 
RECEIVER 
CHASSIS 

li 
128T1 
NU MO 

MN 

FLOLLtiLR 
SOOSTCR 

FIG. 9 
VTVM and Oscilloscope Connections 

for IF Channel Alignment 
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FIG. 11 
Bottom View of Chassis 

NIXES, GRIT, 
'ROAMER 

P I An, 
PLATE TRIMMER 

liTlr • Ise 

23514C 

2n0 I I AMP 

2594C 

3NI I, AMP 
25 AMC 

SOUND I F AMP 
ASA< 

scope.. 
IS NC 

TOP SLUG 
OF 

STNCROGLNEOF 
tRANSEORMEFI 

Sella 

«Nunn 

FIG. 10 • TI.toe' 
Top View of Chassis 

RF CHANNEL ALIGNMENT PROCEDURE 

1. Connect a 3 volt battery to the receiver AGC system so that negative 

terminal of battery connects to AGC line and positive terminal of bat-

receiver chassis. (See Fig. 11 for convenient point tery connects to 

..of connection.) 

2. During alignment, it is necessary to set the Fine Tuning control so that 

OSCILLATOR ALIGNMENT 

1. IMPORTANT: Before undertaking oscillator alignment be sure IF on VTVM to exceed one-half volt. 
circuits are correctly aligned for band pass characteristic illustrated 

3. Keep output of standard signal generator at a level that provides a 
in Fig. 6. 

readable marker but does not distort the curve that is being observed 
2. During this step and thru-out all succeeding steps it is necessary to on the ' scope. 

keep output of sweep generator at a level that does not allow reading 

Connect as 
shown in 
Fig. 12. 

197.75 MC. 
Sound Carrier 

Marker, 

193.25 MC. 
Picture Carrier 
Marker. 

Connect as 
shown In Fig. 
12 and set 
controls for 
sweep w icl,!-. 
of 10 Mc. on 
televi- 
sion channel 
specified in 
the next col-
umn. 

CHANNEL 
#10 

Connect as 
,hown in 
Fig. 14. 

Connect as 
shown in 
Fig. 14 

Set Channel 
Selector to 

Channel #10. 

Be sure that gener- 
ator's output does 
not exceed voltage 
specified in instruc- 
tions # 2 and 3 
above. 

Using a long non-metallic screwdriver (approx. 12"), 
adjust channel #10 oscillator slug (accessible thru hole 
on front of RF Tuner Unit-see Fig. 18) to shift response 
curve so that picture carrier marker is located at the 
position indicated in Fig. 17. 

Position of sound carrier marker should appear as indi-
cated in Fig. 17. 

Some as 
above, 

The bondpass 
charac- 
teristic for 
each of the 
succes- 
sive channels 
should now 
be observed 
individ- 
ually. For fre• 
quency setting 
of marker Sig- 
nais see table 
in Fig. IS. 

Same as 
above. 

Set sweep 
gener-
ator to 
ch a n- 
Ile! fre• 
quen-
cies being 
observed, 

Some as 
above 

Same as 
above' 

Set channel selector 
tochannel being 
observed, 

Adjust the RF sweep generator and marker generator 
for operation on the other television channels. After 
setting Channel Selector to corresponding channel, ad-
¡ust oscillator slug thru hole on front of RF Tuner Unit 
(see Fig. 18). This permits response curve to be shifted 
so that picture and sound carrier markers will appear 
at the position indicated in Fig. 17. 

NOTE, Make sure that cam on fine tuning control shaft 
remains properly positioned during this step (tooth on 
the cam pointing downward-see Fig. 18.) 

If an oscil ator slug "fall into" its co-1 f^•rn during adjustment, remove the slug move toward the end so that its threads will be engaged by the 
the Channel Coil from the turret assembly and lift the Slug Retaining Slug Retaining Spring when that spring is returned to its normal position. 
Spring aside. By tapping the coil form it should be possible to make 

If an unsatisfactory overall response is obtained for a particular channel, in Fig. 16, then, ( 1) attempt to obtain a better compromise for RF re. 

observe RF Amp. and Mixer response curve for that channel. If character- sponse on all channels by realigning RF Amp. and Mixer circuits, or (2) 

istic does not conform reasonably well within the typical curve shown try replacing Antenna, RF and Oscillator coils for the particular channels. 

SYNCROGUIDE TRANSFORMER ALIGNMENT 
Alignment of the Syncroguide transformer, circuit diagram #128, which 
Is used in the Horizontal Oscillator circuit can be accomplished by utiliz-

the tooth on the fiber fine tuning cam points downward (correct posi- ing this procedure. To perform this alignment, it will be necessary to use 
an oscilloscope, preferably one that has a 2 megacycle response and a 

low input capacity probe-under 100 mmfd. to ground. 
lion for this control is shown in Fig. 18). 

STANDARD SIGNAL 
GENERATOR 

SWEEP GENERATOR VTVM 
CONNEC- 
TIONS 

SCOPE 
CONNEC- 
TIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUST-
MENT AND OUTPUT 

INDICATION CONNEC- 
TIONS 

FREQUENCY 
CONNEC- 
TIONS 

FREQ. 

RF AMPLIFIER AND MIXER ALIGNMENT 

Connect as 
shown in 
Fig. 12. 

197.75 MC. 
Sound Carrier 

193.25 MC. 
Picture Carrier 

Marker. 

Connect as 
shown in Fig. 

12 and set controls for 
sweep width 
of 10 Mc. on 
televi- 
sion channel 
specified in 
the next col- 
urnn. 

CHANNEL 
#10 Not used. 

Connect as 
shown in 
Fig. 13. 

Set Channel 
Selector to 

Channel #10. 
# 9 

Mixer Grid. 
(See Fig. 19) 

#10 
RF Amp. 
Plote, 

(See Fig. 19) 

#11 

RF A"' 
Grid . 

(See Fig. 19) 

Adjust these trimmers to obtain properly 
shaped RF band pass characteristic as 
shown in Fig. 16. Use Mixer Grid trim-
mer #9; and RF Amplifier Plate trimmer 
#10 to obtain correct amplitude of char-
acteristic in vicinity of picture and sound 
carrier markers. Then adjust RF Amp. 
Grid trimmer # 11 to equalize overall 
amplitude. Repeat adjustment of trim-
mers to be sure correct response has 
been obtained. 

IMPORTANT: When adjusting trimmers 
#9, 10 and 11 it will be noted that the 
bond pass characteristic can be brood-
enecl by sacrificing amplitude. It is un' 
desirable to overly broaden the curve as 
that would result in a loss of sensitivity. 

IMPORTANT: 
Keep output of 
standard signal 
generator at a level 
that provides a 
readable marker 
but does not distort 
the curve that is be. 
ing observed on the 
scope. 

Same as 
above, 

The bandpass 
charac- 
teristic for 
each of the 
SUCCes - 
sive channels 
should now 
be observed 
individ- 
ually. For fre- 
quency setting 
of marker sig- 
nal: see table 
in Fig. 15. 

Some as 
above, 

Set sweep 
gener- 
attar to 
c h a n • 
nel f re- 
q u e n - 
cies being 
observed, 

Not used, Same as 
above. 

Set channel selector 
to channel being 
observed. 

The RF band pass characteristic of the other television 
channels should now be checked without disturbing the 
settings of trimmers #9, 10 and 11. Adjust the RF 
sweep generator and marker generator for operation on 
the other television channels, observing position of both 
the sound carrier and picture carrier markers. Band pass 
characteristic of these channels should conform close to 
the RF response curve in Fig. 16. If necessary, a corn-
promise may be obtained to compensate for large vatic-
tions in channel response by returning to channel # 10 
and making slight changes in the settings of trimmers 
#9, 10 and 11. 

1 Set the "Top Slug" and "Bottom Slug" of the Syncroguide trans-
former to their maximum counter-clockwise positions. 

2. Short together terminals C and D of the Syncroguide transformer. 

3. Adjust "Horizontal Drive" control, located on rear of chassis pan, 
one-half turn out from its maximum clockwise position. 

4. Set "Horizontal Hold" control, located at front of chassis, to its 
maximum clockwise position. 

5. Turn on receiver and tune in any local TV channel. 

6. Adjust "Top Slug" clockwise until picture just locks in horizontally. 

7. Remove short from terminals C and D. If picture does not hold sync 
when short is removed, adjust "Bottom Slug" clockwise until picture 
locks in. 

8. Connect 'scope to terminal C of Syncroguide transformer and adjust 
sweep rate of 'scope until two cycles of oscillogram remain sta-

CORRECT 
Fig. 24 

í 
INCORRECT 

Fig. 25 

tionary. Turn "Bottom Slug" clockwise until wave form peaks are 
equal in height as shown in Fig. 24. 

IMPORTANT: The first peak of the wave form should never be higher 
than the second peak nor should the first peak be lower than the second 
peak by more than 3%. Also, when adjusting the "Bottom Slug," the 
picture must be in sync, therefore, it may be necessary to turn the 
"Horizontal Hold" control counter-clockwise when performing this step, 
After this adjustment has been completed, disconnect 'scope from receiver. 

9. Set "Horizontal Hold" control counter-clockwise and adjust "Top 
Slug" until picture is locked in and does not lose sync when switch-
ing "Channel Selector" knob. Then, turn "Top Slug" slowly counter-
clockwise until picture is just ready to lose sync. as shown in Fig. 27. 

10. Horizontal Holding action of receiver should now be as follows: 

a. When "Horizontal Hold" control is at its maximum counter-
clockwise position and "Channel Selector" knob is switched, 
picture may appear as shown in Fig. 27 or be out of sync. 

b. When "Horizontal Hold" control is at its maximum clockwise posi-
tion, picture may lose sync when switching "Channel Selector" 
knob. 

c. When "Horizontal Hold" control is in the center or near the 
center of its range, picture remains stable when switching "Chan-
nel Selector" knob. 

INCORRECT 
Fig. 26 

Fig. 27 
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MODELS 27C -9310A, AB 

INSTRUMENT CONNECTIONS FOR R.F. CHANNEL ALIGNMENT 
CIRCUIT DESCRIPTION FOR 521068 RF TUNER 

STANDARD 
SIGNAL SEN. 

(SUPPLIES e  COUPLE LOOSELY DO NOT MAKE 

INSULATED WIRES TO FORAI TWO TURNS. 
ELECTRICAL CONTACT —•• MERELY TWIST MARKER SIGNAL) g 

GROUND TO CHASSIS 

SWEEP GENERATOR 
WITH SO OMM 

UN6ALANCED 

OUTPUT CAGLE 

12 CI.A. 

FIG. 12 
Generator Connections 

for RF Channel Alignment 

USE 10,000 OHM 
ISOLATING RESISTOR 

IN SERIES WITH 
OSCILLOSCOPE PROIE 

GROUND 
T 0 

RECEIVER 
CHASSIS 

PLACE 1000 Mur CONDENSER ACROSS 
AS AN R.F. FILTER 

ANTENNA 
TERMINAL S 

SCOPE TERMINALS 

FIG. 13 
Oscilloscope Connections 

for RF Amp. and Mixer Alignment 

«OURO T 
RECEI VER 
CHASSIS 

IISE 10.000 ONU 
ISOLATINO RESISTOR 
IN SERIES WITH METER 

ANO OSCILLOSCOPE PROSES 

PLACE 1000 \MID 
CONDENSER ACROSS 
'SCCIPIC TERMINALS 
AS AN R.P. /MER 

«OMM TO 
RECEIVER 
CHASSIS 

Rl 
121T7 
MM NI 

FIG. 14 
VTVM and Oscilloscope Connections 

for Oscillator Alignment 

CHANNEL 
NUMBER 

PICTURE CARRIER 
MARKER FREQ. 

SOUND CARRIER 
MARKER FREQ. 

13 211.25 MC. 215.75 MC. 

12 205.25 MC. 209.75 MC. 

11 199.25 MC. 203.75 MC. 

10 193.25 MC. 197.75 MC. 

9 187.25 MC. 191.75 MC. 

8 181.25 MC. 185.75 MC. 

7 175.25 MC. 179.75 MC. 

6 83.25 MC. 87.75 MC. 

5 77.25 MC. 81.75 MC. 

4 67.25 MC. 71.75 MC. 

3 61.25 MC. 65.75 MC. 

2 55.25 MC. 59.75 MC. 

FIG. 17 FIG. 16 

FINE TUNING SHAFT 

CHANNEL SELECTOR SHAFT 

FINE TUNING CAM 
This cam must be set 
to position shown when 

adjustIng bsullalor slug. 

MIXER GRIL) 
TRIMMER 

RF AMP 
PLATE TRIMMER 

R F AMP 
ORID TRIMMER 

Fig. 15 

MIXER GRID TRIMMER 

OSCILLATOR COIL TUNING 
SLUG FOR CHANNEL IN USE; 

FIG. 18 
Front View of 
RF Tuner Unit 

C.MILL 
SELECTOR 

r.,Tt TUNING 

channels 

bicorne accessible thru 
same opening as Channel 
Selectodand Tuner Turret) 
is rotated. 

CONVERTER PLATE 
COIL 

23 S MC 

FIG. 19 
Trimmer Location of 

R.F. Tuner 

the turret type tuner incorporated in this chassis is of the latest design 
and utilizes a 66C/7 or 6BZ7 tube as the R.F. amplifier ( V5) and a 6J6 
tube ( V6) as the Mixer-Oscillator. 

Channel selection is accomplished by rotation of the turret containing 
two sets of easily removable coil assemblies for each channel. The in-
dividual antenna coil sections consist of o balanced primary to minimize 
noise pick-up on the transmission line and an R.F. grid coil which couples 
tFe incoming signal to the grid of the first section of the R.F. Ampli-
fier tube ( V5). The inductance and amount of coupling of the tuned 
antenna input circuit are changed for each channel so that a constant 
input impedance of 300 ohms is maintained. This provides maximum 
transfer of energy to the R.F. Amplifier stage, particularly when inter-
connection between an outdoor antenna and the receiver is made with 
300 ohm transmission line. 

The R.F. Amplifier tube is a dual-triode tube and is connected in the 
circuit as a direct coupled grounded-grid type amplifier. This circuit was 
developed to meet the demand for an R.F. Amplifier that would provide 
more nearly equal gain on both the low and high Television Channels, 
while keeping inherent tube noise to a minimum. The circuit con be 
thought of very simply as two triode tubes in series, the first or driver 
unit acting not as an amplifier, but rather as an antenna impedance 
matching device and also as a variable cathode impedance, or bias 
source, for the second, or grounded-grid unit. In addition the first unit 
of the R.F. Amp, acts as a power amplifier due to its extremely low plate 
impedance, which is in reality the cathode circuit of unit two, and con-
verts the weak signal voltage from the antenna to a low voltage-high 
current signal which is then applied to the cathode of unit number two. 
The signal coupling unit between the first and second units is a series 
peaking coil, symbol 406, similar to that found in a video amplifier 
circuit. Its purpose is to form a series resonant circuit with the input 
capacity of the second unit. The coil is so made as to resonate at a 
frequency slightly higher than channel 13. In a standard pentode type 

COMPLETE 
R F. TUNER UNIT 

amplifier, the gain falls off rapidly as progressively higher charmais are 
selected. With the use of the plate to cathode peaking coil an almost 
equal gain con be realized for all channels. 

The R.F. Amp. tube has inherently low interelectrode capacity due to physi-
cal design and this factor in conjunction with the low output impedance of 
the first section is responsible for the low noise factor at this stage. 
While neutralization of the first unit is not necessarily due to its low 
plate to grid capacity, additional noise reduction has been realized, with 
only a slight decrease in gain, by the addition of a neutralizing con-
denser, item 405. Due to the low output impedance of the stage, it is 
not necessary that the neutralizing condenser be turnable. 

Because of the circuits' excellent internal shielding, low input impedance 
and radiation rejection, the second section of the R.F. Amp. is connected 
as a driven grounded-grid amplifier. While this might not be apparent at 
first glance due to the fact that grid has no direct D.C. return, it will 
be found upon further examination that any high frequency A.C. po. 
tentials ore by-passed to ground through condenser 407. 

The second section of turret coils includes the tuned R.F. amplifier plate 
coil, tuned mixer grid coil, and oscillator coil. The output of the R.F. 
amplifier stage is coupled to the grid of the mixer stage, which utilises 
one triode section of a 616 tube (V6) The other half of the 616 is 
connected as a modified Colpitts oscillator which injects oscillator voltage 
into the mixer stage through coupling between the oscillator coil and the 
mixer grid coil. Course oscillator tuning is accomplished by adjusting 
the positions of the slugs in the individual oscillator coils, while Fine 
Tun'ng is obtained when using condenser # 417 in the oscillator plate 
circuit. This Fine Tuning condenser is composed of two fixed plates, and 
its capacitance is changed by the insertion of a bakelite cam between 
these plates. 

Signal output from the mixer stage is coupled to the IF amplifiers through 
the converter plate I.F. coil, diagram # 427, located on the tuner unit. 

REPAIR DATA FOR 521068 RF TUNER 

520536 
SIDE COVER SHIELD 

520517 
STATOR CONTACT 

ASSEMBLY 

520535 
BOTTOM COVER SHIELD 

1:CCOM:   
Cl C 1 (7, CI Cl 

508709 
DETENT SPRING 

508708 
DETENT ROLLER 

521129 
TUNER TURRET ONLY 

(LESS COILS) 

I. 
FINE TUNING 
CONDENSER 

PLATE 

521128 
FINE TUNING • 507965 
SHAFT & CAM 

507986 SLUG / 
507990 SPRING SEE PARTS LIST FOR RESPECTIVE TUNER 

FOR PART NUMBERS OF INDIVIDUAL COILS 

507966 

FIG. 20 

507967 507967 

P*Z1 

SERVICE PRECAUTIONS 

SUBJECT PRECAUTIONS 

ELECTRICAL 
COMPONENTS 

The high frequencies used in the RF section of a television receiver make it necessary that considerable care be exercised in 
servicing the tuner. Laud dress and location of components are very critical at these frequencies. 

When replacing parts, it is important to use components of identical electrical characteristics and physical size. Always re-
connect the replacement item in the same location and position in the tuner as the original component. 

TUBES Replacement of tubes in the Tuner Unit may cause slight detuning of RF circuits due to inherent differences in inter-electrode 
capacitances. When replacing tubes ( especially 6J6 mixer-oscillator tube) make sure that Fine Tuning control will tune in 
television stations at approximately the middle of its range. It may be necessary to change the setting of the individual oscil-

lator coil slugs for some channels to accomplish this. 
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SUBJECT PRECAUTIONS 

CHANNEL COILS 
AND SLUGS 

Channel Coils must be handled with care. Do not disturb coil windings. If an oscillator slug "falls into" its coil form 
during adjustment, remove the Channel Coil from the turret assembly and lift the Slug Retaining Spring aside. By topping the 
coil form it should be possible to make the slug move toward the end so that its threads will be engaged by the Slug Retain-

ing Spring when that spring is returned to its normal position. 

FINE TUNING 
CONTROL 

Rubbing of the bakelite Fine Tuning Cam against the Fine Tuning Condenser Plate is intentional in order to avoid vibration 
with resulting microphonics. However, the Fine Tuning Cam should not rub or contact the small circular plate located on the 

body of the tuner. . 

REMOVAL AND REPLACEMENT OF PARTS 

ITEM PROCEDURE 

RF TUNER UNIT To remove the Tuner Unit from receiver chassis, proceed as follows: 

1. Remove channel selectee dial lamp socket. 

2. Remove screws which hold tuner to front and rear support brackets. 

3. Disconnect the leads from the tuner to the main chassis. See illustration on circuit diagram page showing tuner connec-

tions. 

.4. Tuner unit may now be withdrawn from underside of chassis. 

CHANNELS COILS It is not necessary to remove entire tuner unit to replace a snap-in channel coil but removal of bottom shield will be re. 
quired. This may be accomplished by grasping the front end of the shield and pulling downward and unhooking it from rear 

of tuner frame. 
Insert a screwdriver blade between Coil Retainer Spring and the end of the Tuner Turret. Twist the blade to pull spring away 
from the molded body of Channel Coil. Lift this end of coil body upward and remove individual coil assembly from tuner. 

When replacing Channel Coils, be sure they ore reinstalled in their correct positions. Coil numbers should increase consecu. 
tively in a counter-clockwise direction when tuner is viewed from the front. 

If all the Channel Coils have been removed from the Tuner Turret, rotate turret until flat surface on end of tuner shaft points 
down. Install #3 Channel Coils into bottom position on turret. Then follow the correct sequence indicated above to replace 

other coils. 

TUNER TURRET 
ASSEMBLY 

To remove turret from RF Tuner Unit, remove complete tuner and bottom shield as described in previous sections and proceed 

os follows, 
1. Remove rear Turret Shaft Retaining Spring by disengaging straight end of spring from projection on tuner frame. 

2. Remove Fine Tuning Condenser Plate from front of Tuner Unit. This plc-te forms one side of Fine Tuning control condenser 

and is held in place by one screw. 

3. Slide Fine Tuning Cam and Shaft off of main Channel Selector Shaft. 

4. Remove Spring Contactar Washer and Fiber Spacer Washer from Channel Selector Shaft. 

5. Remove Shaft Retaining Spring at front of tuner by disengaging straight end of spring from projection on frame. 

6. Remove turret assembly from frame. 

To replace turret, reverse the above procedure. Tooth on bokelite Fine Tuning Cam should point downward during assembly 
so that it does not become locked between the stops on the Fine Tuning Condenser Plate. Also be sure to replace bottom 

shield. 

STATOR CONTACT 
ASSEMBLY 

To remove this assembly, remove complete tuner as described in previous sections and proceed as follows: 

1. Remove side shield by taking out the two retaining screws and unsolder shield at one point. Now, disengage shield from 

upper edge of tuner frame. 

2. Remove the two screws at the front and rear of the Stator Contact Assembly. 

3. Unsolder all electrical connections to contact plate. 

4. Unsolder five soldered joints between Stator Contact Assembly and Tuner Unit. 

5. Contact Assembly may now be withdrawn from frame. 

To reinstall this assembly: 

1. Place Stator Contact Assembly in position and replace, but do not tighten, the two screws at the front and rear of the 

assembly. 
2. Remove 3 consecutive pairs of Channel Coils from the turret (for example, the antenna and rf-osc. coils for channels 

#5, 6 and 7). 
3. Position Tuner Turret so that the edges of the next highest Channel Coils ( in this cose, the coils for channel # 8) just 

pass the row of 11 contacts on the Stator Contact Assembly. 
4. Adjust position of the Stator Contact Assembly so that there are a few thousandths of an inch spacing between the con-

tacts on the contact plate and the molded body of the Channel Coils. 

5. The Contact Assembly is now correctly positioned and screws at front and rear may be tightened. 

6. Solder Stator Contact Assembly to tuner frame at same points that were used previously. 

7. Make all electrical connections to contact plate. 

8. Replace Channel Coils. 

9. Replace side shield. 

CIRCUIT DIAGRAM FOR 521068 RF TUNER 

619 

68070 6807A Olt 8821 
Ri t. 

•rn 

413 

T.2%. 
• C 

616 
mut. ou. 

424 427 

4-

Fig. 21 

BOTTOM VIEW OF CHASSIS SHOWING 

CONNECTIONS TO RF TUNER UNIT 

FIG. 22 

QPNmLK JHGFE 

521068 R.F. TUNER UNIT 
(SHOWN WITH SIDE SHIELD REMOVED) 

FIG. 23 
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VOLTAGE MEASUREMENTS 

All voltages measured with a 20,000 Ohm per 

volt meter with the receiver connected to a 117 

volt 60 cycle power supply. 

Tuner set to an inactive channel with antenna 

terminals shorted and connected to ground. 

Controls set for normal reception—Power Booster 

control completely counterclockwise. 

Voltages marked with an asterisk (•) will vary 

widely with control settings. 

B supply voltages were measured under the above 

conditions. 

R.F. tuner socket voltage measurements were 

token with tubes removed from socket. 

No voltage reading at a tube element indicate 

zero voltage or voltage which cannot be accur-

ately measured with a 20,000 Ohm per volt meter. 
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PRODUCTION CHANGES 
The following tabulation furnishes complete details on changes which occurred during receiver 
production. The receivers incorporating these changes are identified by coding stamped on rear 
surface of chassis. The coding consists of one or more letters following the word SERIES, as 
SERIES IS, SERIES AC, etc., and corresponds to similarly lettered changes shown below. Chassis 
incorporate only that change indicated by letter designation; i.e., chassis stamped "SERIES BE" 
does not include changes "A" or "C" or "D". 

The circuit shown on this page applies 
to "SERIES ABCD" chassis 

A letter following the component circuit diagram number thus-201. , indicates that this 
particular item was affected by a circuit change. The letter corresponds to the series code letter 
listed in the production change column, from which complete change information can be 
obtained. 

LETTER 
DESIGNATION 

DESCRIPTION OF CHANGE 

UNCODED INITIAL PRODUCTION 
"A " The following change was incorporated to improve sync. stability in the 

presence of electrical interference or weak signal. 
1. Disconnect resistor 94 ( 18,000 Ohms) from the plate of tube V4-12BY7 

(Video Amp.) and reconnect it to the ¡ unction of resistors 54 ( 2200 
Ohms) and 55 ( 1800 Ohms) located in plate load circuit of tube V4. 
Note: The sound take-off for tube V14 (Sound I.F. Amp.) remains con-
nected to the plate of tube V4 ( Video Amp.) . 

The following change was incorporated to provide for adequate width of 
the picture under the condition of low line voltage. 
1. Change resistor 88 in 280 volt supply from 400 Ohms to 200 Ohms. 

The following change was incorporated to provide a greater margin of 
safety for the plate load resistor of tube V7A ( 12AU7). 
1. Change resistor 105 located in plate circuit of tube V7A (Sync. Amp.) 

from 4700 Ohms 1/2 watt to 4700 Ohms 1 watt. 

"B" The following change was incorporated to protect resistor 88, located in 
the 280 volt supply, in the event of abnormal current drain in the high 
voltage system. 
1. Change fuse 149 in the horizontal sweep circuit from a 1/2 Amp. 250 

volt to a 1/4 Amp. "Slow Blow" 250 volt. 

"C” The following changes were incorporated to improve the range of the hori-
zontal hold control. 
1. Change resistor 120, located in the plate circuit of tube V7A ( Horiz. 

A.F.C.) from 22,000 Ohms to 68,000 Ohms. 
2. Change resistor 124 located in the plate circuit of tube V7A (Hone, 

A.F.C.) from 68,000 Ohms to 120,000 Ohms. 
The above change should only be undertaken when the letter "A" is in-
cluded in the SERIES designation at rear of chassis. 

”D" The following change was incorporated to protect the filament winding of 
power transformer 76 that connects to the 6AX4GT (Hone. Damping) in 
the event this tube develops a cathode to filament short. 
1. Change resistor 83, located in filament supply, from 100,000 Ohms to 

18,000 Ohms. 
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VOLTAGE MEASUREMENTS 
All voltages measured with a 20,000 Ohm per volt meter 
with the receiver connected to a 117 volt 60 cycle power 
supply. 

Tuner set to an inactive channel with antenna terminals 
shorted and connected to ground. 

Controls set for normal reception-- Power Booster control 
completely counterclockwise. 

Voltages marked with an asterisk (*) will vary widely with 
control settings. 

Na voltage reading at a tube element indicates zero voltage 
or voltage which cannot be accurately measured with a 
20,000 Ohm per volt meter. 

eo 

OSCILLOGRAMS 

All oscillograms taken with ground 

lead of 'Scope connected to receiver 

chassis and controls set for normal 

reception. Power Booster control ad-

justed to give 50 volts peak to peak 

at cathode of picture tube. Oscillo-

scope vertical amplifier response was 

flat to within 20% at 2 MC. 

Number appearing to the left of oscil-

logram specifies setting of horizontal 

sweep frequency control on 'Scope. 

DIA-
GRAM PART LIST 
NO. NO. DESCRIPTION PRICE 

OTHER ELECTRICAL PARTS 

39  509386 Crystal detector   1.00 

69  521183 Ion trap   1.00 

75  521803 Fuse; 4 amp. 125 volt " Slow Blow"  .25 

78  118921 Channel lite (Mazda #47) 6-8V. 150 Mo .15 
522320 Fuse for horizontal sweep circuit; 1/4 Amp. 

250 volt "Slow Blow" ( used when letter 
"8" is included in series designation at 
rear of chassis) 25 

521752 Fuse for horizontal sweep circuit; 1/2 Amp. 
250 volt ( used when letter " 8" is not 
included in series designation at rear of 
chassis) .20 

149 

181 508174 Speaker—P.M. Dynamic (6"x9") 

183 
AtoG 508062 Integrator unit ( includes all condensers and 

resistors from 183-A to 183-O)  

8.40 

1.40 
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MODELS 27C-9310A, AB 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

CONDENSERS FOR R.F. TUNER 

402 W509064 Condenser-trimmer 3-9 Mmfd. . .50 

405 W513453 Condenser-ceramic 3 Mmfd. -±-10% 500 

volt 

407 • Condenser-ceramic 800 Mmfd. (Feed thru 

type) ( part of center shield)  

410 507968 Condenser-trimmer 0.5-3 Mmfd  
412 520719 Condenser-ceramic 47 Mmfd. -±10% 500 

volt (Temperature compensating)  4 

414 520717 Condenser-ceramic 5 Mrnfd. -±5% 500 volt 

(Temperature compensating)   .35 

416 520719 Condenser-ceramic 47 Mmfd. :1-710% 500 
volt (Temperature compensating)   .40 

417 • Condenser-ceramic 3-5 Mmfd. ( Fine Tuning) 
420 520718 Condenser-ceramic 10 Mmfd. ±10% 500 

volt (Temperature compensating)  .30 

421 507968 Condenser-trimmer 0.5-3 Mmfd  
425 520716 Condenser-ceramic 6.8 Mmfd. -1--.5% (Tem-

perature compensating)   .35 

428 Cond -ceramic 800 Mmfd. (Feed thru 
type) ( part of center shield)  

429   • Condenser-ceramic 800 Mmfd. (Feed thru 

type) (part of center shield)  

430 • Condenser-ceramic 800 Mmfd. (Feed thru 

type) (part of center shield)  

431  513029 Condenser-ceramic 120 Mmfd. -±-10% 500 

volt   

432   • Condenser-ceramic 800 Mmfd. (Feed thru 
type) (part of center shield)  

433 520735 Condenser-ceramic 1000 Mmfd. 500 volt....30 

435   520735 Condenser-ceramic 1000 Mmfd. 500 volt.... .30 
437   520720 Condenser-ceramic 1.5 Mmfd. 500 volt  .35 

RESISTORS FOR R.F. TUNER 

403 510157 Resistor-carbon 15,000 Ohms -±10% 1/2 W. .12 

404 510167 Resistor-carbon 47,000 Ohms 1/2 w  .12 
408 510774 Resistor-carbon 160,000 Ohms -±5% V2 W  .16 
409 510751 Resistor-carbon 100,000 Ohms --1--5% 1/2 W  .20 

411 510139 Resistor-carbon 1500 Ohms -..L-10% 1/2 w  .12 

418   510154 Resistor-carbon 10,000 Ohms -±10% 1/2 W. .12 

419   510179 Resistor-carbon 220,000 Ohms 1/2  w.   .12 

422 510154 Resistor-carbon 10,000 Ohms ±10% V2 w  .12 
423   510157 Resistor-carbon 15,000 Ohms -±-10% V2 W. .12 

438  510172 Resistor-carbon 100,000 Ohms ±10% 1/2  w. .12 
COILS FOR R.F. TUNER 

520702 Coil-antenna; channel #2 (coded "2Q").... 1.40 
520703 Coil-antenna; channel #3 (coded "3Q").... 1.40 

520704 Coil- antenna; channel #4 (coded "461").... 1.40 

520705 Coil-antenna; channel #5 (coded "5421.- 1.40 

520706 Coil-antenna; channel #6 (coded "6Q").... 1.40 

520707 Coil- antenna; channel #7 (coded '7Q").... 1.15 
520708 Coil-antenna; channel #8 (coded "8Q")... 1.15 

520709 Coil-antenna; channel #9 (coded "9Q").... 1.15 

520710 Coil-antenna; channel # 10 (coded " 10Q").... 1.15 

520711 Coil-antenna; channel # 11 (coded " 11Q").... 1.15 

520712 Coil-antenna; channel # 12 (coded " 12Q").... 1.15 

520713 Coil-antenna; channel #13 (coded " 13Q").... 1.15 

406 . 520701 Coil-cathode coupling   .15 

520722 Coil-R.F. and osc; channel #2 (coded "2Q") 1.85 

520723 Coil-R.F. and osc; channel #3 (coded "3Q") 1.83 

520724 Coil-R.F. and osc; channel #4 (coded "4Q") 1.85 

520725 Coil-R.F. and osc; channel #5 (coded "5Q") 1.85 

520726 Coil-R.F, and osc; channel #6 (coded "6Q") 1.85 

520727 Coil-R.F. and osc; channel #7 (coded "7C1") 1.70 
413 520728 Coil-R.F. and osc; channel #8 (coded "8Q") 1.70 

520729 Coil-R.F. and osc; channel #9 (coded "9Q") 1.70 

520730 Coil-R.F. and osc; chan. #10 (coded "10Q") 1.70 

520731 Coil-R.F. and osc; chan. #11 (coded "I1Q") 1.70 

520732 Coil-R.F. and etc; than. # I2 (coded "12Q") 1.70 

520733 Coil-R.F. and osc; chan. #13 (coded "13Q") 1.70 

507986 Slug for ose coil; auxiliary fine tuning adi  .05 
424  520714 Coil-choke 

426  520715 Coil-choke 

427  .1 520734 Coil-converter plate I.F. ( includes slug and 
clip)   .75 

509062 Slug core for converter plate coil  .12 

434   520518 Coil-choke   .10 
436  520520 Coil-choke   .10 

CONDENSERS 

401 

11 

12 

17 

19 

20 

26 

29 

31 

513013 

513213 

513013 

513013 

513013 

513013 

513013 

513013 

Condenser-ceramic 5000 

Condenser-ceramic 5000 

Condenser-ceramic 5000 

Condenser-ceramic 5000 

Condenser-ceramic 5000 
Condenser-ceramic 5000 

Condenser-ceramic 5000 

Condenser-ceramic 5000 

Mmfd. 

Mmfd. 

Mmfd. 

Mmfd. 

Mmfd. 

Mmfd. 

Mmfd. 

Mmfd. 

450 

450 

450 

450 

450 
450 

450 

450 

volt 

volt 

volt 

volt 

volt 

volt 

volt 

volt 

LIST 
PRICE 

.35 

.40 

.40 

.35 

.13 

.45 

.36 

.36 

.36, 

.36 

.36 

.36 

.36 
36 

DIA-
GRAM PART 
NO. NO. DESCRIPTION PRICE 

35 513013 Condenser-ceramic 5000 Mmfd. 450 volt .36 

36 513013 Condenser-ceramic 5000 Mmfd. 450 volt .36 

40   513432 Condenser-ceramic 5 Mmfd. 10% 500 volt 
(Temperature compensating)   .30 

45 . 513013 Condenser-ceramic 5000 Mmfd. 450 volt .36 

47 . 512238 Condenser-. 22 Mfd. 200 volt  .50 

50  513438 Condenser-ceramic 47 Mmfd. ±5% 500 v. 
(Temperature compensating) .45 

58   512239 Condenser-.47 Mfd. 200 volt  .75 

61 513032 Condenser-ceramic 220 Mmfd. 1000 volt   .40 
62.512216 Condenser-. 1 Mfd. 200 volt  .30 

65 512235 Condenser-.047 Mfd. 200 volt ..  .30 
71 512520 Condenser-mica 3300 Mmfd. +2% 500 volt 1.30 

77 513013 Condenser-ceramic 5000 Morid. 450 volt .36 

79 513013 Condenser-ceramic 5000 Mmfd. 450 volt .36 
82 513013 Condenser-ceramic 5000 Morid. 450 volt .36 

85-A,B,C 508072 Condenser-electrolytic 
A-40 Mfd. 450 volt 
8-40 Mfd. 450 volt   4.50 
C-40 Mfd. 450 volt  

89  160095 Condenser-electrolytic 40 Mfd. 300 volt  2.00 

90-A,B . 509002 Condenser-electrolytic 
A-80 Mfd. 250 volt 1 
8-100 Mfd. 50 volt 

91  504719 Condenser-electrolytic 4 Mfd. 450 volt  1.00 

95   512235 Condenser-.047 Mfd. 200 volt  .30 

98  512239 Condenser-.47 Mfd. 200 volt  .75 
103.........512205 Condenser-.01 Mfd. 400 volt  .25 

107 513016 Condenser-ceramic 82 Mmfd. It-10% 500 
.25 

108 508071 Condenser-trimmer 10-160 Morid. ( Horizon-
tal Drive)   . .40 

109 513030 Condenser-ceramic 47 Mmfd. 1000 volt 
110  512232 Condenser-.0022 Mfd. 400 volt  .25 

115  512235 Condenser-.047 Mfd. 200 volt  .30 

119   512239 Condenser-.47 Mfd. 200 volt  -75 
121  512236 Condenser-.047 Mfd. 400 volt 

122  512233 Condenser-.022 Mfd. 400 volt  .30 
127 513427 Condenser ceramic 200 Mmfd. -±2% 500 v  

(Temperature compensating)  .65 

130 512311 Condenser-.01 Mfd. 400 volt (Special Char  
octeristic)  .30 

131 512547 Condenser-mica 820 Mmfd. d--5% 500 volt 

132 513009 Condenser-ceramic 1000 Mmfd. 500 volt  .28 

135 520921 Condenser-electrolytic 4 Mfd. 150 volt 1.20 

137 512223 Condenser-. 25 Mfd. 400 volt 

141 512236 Condenser-.047 Mfd. 400 volt .30 

142 512236 Condenser-.047 Mfd. 400 volt . .30 

144 . 521737 Condenser- ceramic 500 Mmfd. 30,000 volt 4.00 

150 513042 Condenser-ceramic 150 Mmfd. -±5% 2000 v. .30 
152  513001 Condenser-ceramic 2.2 Morid. 500 volt  . 16 

155  513013 Condenser-ceramic 5000 Mmfd. 450 volt. .36 
156  513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
158-A  509706 Condenser-ceramic 10 Mmfd. ( part of 

sound discriminator)   3.00 

158-8  509706 Condenser-ceramic 95 Mmfd. (port of 
sound discriminator)   3.00 

160  513010 Condenser-ceramic 1500 Mmfd. 350 volt.... .30 

162  513013 Condenser-ceramic 5000 Mmfd. 450 volt .36 

165  513013 Condenser-ceramic 5000 Mmfd. 450 volt.36 

166  512235 Condenser-.047 Mfd. 200 volt  .30 
167  513013 Condenser-ceramic 5000 Mmfd. 450 volt.... .36 
170  505174 Condenser-electrolytic 10 Mfd. 150 volt  .90 

171 513010 Condenser-ceramic 1500 Mmfd. 350 volt   .30 
173  513006 Condenser-ceramic 270 Mmfd. 500 volt  .25 

174 . ... 512205 Condenser--.01 Mfd. 400 volt  .25 
175 512204 Cendenser-.01 Mfd. 200 volt  .25 
179 513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 

183-A  508062 Condenser-ceramic .01 Mfd. 450 volt 
(part of Integrator Unit)  

183-C  508062 Condenser-ceramic 2000 Mmfd. 450 volt 
(part of Integrator Unit)  

183-E  508062 Condenser-ceramic 5000 Mmfd. 450 volt 
(part of Integrator Unit)  

183-G ... 508062 Condenser-ceramic 5000 Morid. 450 volt 
(part of Integrator Unit)  1.40 

185  512533 Condenser-mica 4700 Mmfd. =115% 1000 v. 1.40 

190 512218 Condenser-.1 Mfd. 600 volt . .. .55 

192 508680 Condenser-electrolytic 10 Mfd. 600 volt 2.55 
194   512218 Condenser-. 1 Mfd. 600 volt  .55 

206   513013 Condenser-ceramic 5000 Morid. 4.50 volt 
216 512204 Condenser-.01 Mfd. 200 volt  .25 

220 512223 Cond -.25 Mfd. 400 volt 

227 513043 Condenser-ceramic 100 Mmfd. -±-10% 3000 
.30 

229 507386 Condenser-electrolytic 8 Mfd. 300 volt  1.25 
233 512237 Condenser-.047 Mfd. 600 volt  .40 

237 513042 Condenser-ceramic 150 Monk'. ±5% 2000 v  .30 
RESISTORS 

13 510348 Resistor-carbon 4700 Ohms ±-10% 2 watt .25 

14 510118 Resistor-carbon 100 Ohms -±-10% 1/2  watt . 12 

15 510154 Resistor-carbon 10,000 Ohms -±10% 1/2 w. .12 
16 510116 Resistor-carbon 68 Ohms 1/ watt  12 

3.00 

.40 

.3o 

.50 

60 

1.40 

1.40 

1.40 

.36 

.60 

DIA-
GRAM PART LIST 
NO. NO. DESCRIPTION PRICE 

18 510129 Resistor-carbon 390 Ohms ± 10./0 1/2  watt . 12 
21 510130 Resistor-carbon 470 Ohms -±-10%. V2 watt .12 

23 510172 Resistor-carbon 100,000 Ohms -±-10% 1/2 Nv. . 12 
24 510174 Resistor-carbon 120,000 Ohms ± 10% V2 w. .12 

25 510150 Resistor-carbon 5600 Ohms ±- 10% 1/2 wott . 12 

27 .510112 Resistor--carbon 47 Ohms d-10./0 1/2 watt . 12 

28 510151 Resistor-carbon 6800 Ohms -±, 10% 1/2 watt . 12 
30 510150 Resistor- carbon 5600 Ohms 71-10% V2 watt . 12 

32 510118 Resistor-carbon 100 Ohms ± 10% 1/2 watt . 12 

34 510118 Resistor-carbon 100 Ohms -2:10% V2 watt . 12 

37 510118 Resistor-carbon 100 Ohms -±10% 1/2  watt . 12 

43  510150 Resistor-carbon 5600 Ohms ±-10% 1/2 watt .12 
44  510166 Resistor-carbon 47,000 Ohms -±10% 1/2  w. .12 

48  510153 Resistor-carbon 8200 Ohms -±10% Vs watt .12 
52 510723 Resistor-carbon 12,000 Ohms -t5% 1/2 watt .16 

54 510242 Resistor-carbon 2200 Ohms -1- 10% 1 watt . 16 

55 510141 Resistor-carbon 1800 Ohms '7.10% 1/2 watt . 12 
56 510163 Resistor-carbon 33,000 Ohms 71:10% 1/2 w. .12 

57  510701 Resistor-carbon 3.3 Meg. ±-10% 1/2  watt.....12 

59  510172 Resistor-carbon 100,000 Ohms -±-10% V2 w. . 12 
60 510172 Resistor-carbon 100,000 Ohms -2110% 1/2 w. . 12 

64 510186 Resistor-carbon 560,000 Ohms ±10% 1/2  w. . 12 

68 510172 Resistor-carbon 100,000 Ohms -±10% 1/2 W .12 

70 510167 Resistor-carbon 47,000 Ohms ±10% 1/2 watt .12 

83 

510359 Resistor-carbon 18,000 Ohms -±10% 2 watt 
(used when letter "D" is included in series 
designation at rear of chassis) .25 

510172 Resistor--carbon 100,000 Ohms ±-10% 1/2 W. 
(used when letter " D" is not included in 
series designation at rear of chassis) . 12 

87  510741 Resistor-wire wound 600 Ohms -±-10% 10 w. .90 

510792 Resistor-wire wound 200 Ohms -±10% 10 
watt ( used when letter "A" is included in 
series designation at rear of chassis)   .90 

510779 Resistor-wire wound 400 Ohms -1-10./0 10 
watt ( used when letter "A" is not included 
in series designation at rear of chassis).75 

92 510139 Resistor-carbon 1500 Ohms -±-10% Vz watt .12 
93 510357 Resistor-carbon 15,000 Ohms -±-10% 2 w. .35 

94  510159 Resistor-carbon 18,000 Ohms -±10% 1/2 w. . 12 

96  510193 Resistor-carbon 2.2 Meg. V2 watt  .12 
97 510752 Resistor-carbon 1.5 Meg. -±10% 1/2 watt . 12 

99  510171 Resistor-carbon 82,000 Ohms ±10% 1/2 w. . 12 

100 510178 Resistor-carbon 220,000 Ohms -±10% 1/2  w. .12 

102 510160 Resistor-carbon 22,000 Ohms -±10% 1/2  w. . 12 

104 510197 Resistor-carbon 10 Meg. 1/2 watt   .12 

105 510248 Resistor-corbon 4700 Ohms -±-10% 1 watt 
(used when letter " A" is included in series 
designation at rear of chassis)  .16 

510148 Resistor-carbon 4700 Ohms -_L-10% 1/2  w  
(used when letter "A" is not included 
in series designation at rear of chassis) .12 

106 510251 Resistor-carbon 6800 Ohms -.±-10% 1 watt .16 
111  510181 Resistor-carbon 330,000 Ohms + 10% 1/2  w. .12 
112  510189 Resistor-carbon 820,000 Ohms +. 10% 1/2 w. .12 

113 510178 Resistor-carbon 220,000 Ohms ±-10% V2 W. .12 
114 510190 Resistor-carbon 1 Meg. -2:10% 1/2  watt  .12 

116   510172 Resistor-carbon 100,000 Ohms -±10% 1/2  w. . 12 

117   510281 Resistor-carbon 330,000 Ohms 2.:10% 1 w. . 16 

118  510148 Resistor-carbon 4700 Ohms -±10% 1/2 watt . 12 
510169 Resistor-carbon 68,000 Ohms ±-10% V2 w. 

(used when letter "C" is included in series 
120 designation at rear of chassis) .12 

510160 Resistor-carbon 22,000 Ohms ±-10% Vs w. 
(used when letter "C" is not included in 
series designation at rear of chassis) .12 

124 510174 Resistor-carbon 120,000 Ohms -±10% 1/2  w  
(used when letter "C" is included in series designation at rear of chassis)   .12 

510169 Resistor-carbon 68,000 Ohms ±10% 1/2  w  
(used when letter "C" is not included in 
series designation at rear of chassis)  .12 

125  510175 Resistor-carbon 150,000 Ohms -2--10%. V2 w. .12 

126   510154 Resistor-carbon 10,000 Ohms ---L-10% 1/2  w. .12 

129  510269 Resistor-carbon 68,000 Ohms -1-10% 1 w. . 16 
134  510184 Resistor-carbon 470,000 Ohms :1:10% 1/2  w. .12 

136 510327 Resistor-carbon 330 Ohms -2:10% 2 watt .25 
139 510789 Resistor-wire wound 8000 Ohms -±10% 5 w. .95 

145 510390 Resistor-carbon 1 Meg. ±-10% 2 watt   .30 
154  510117 Resistor-carbon 82 Ohms zt:10% 1/2  watt .12 

157  510249 Resistor-carbon 4700 Ohms 1 watt  .16 

159  510124 Resistor-carbon 220 Ohms ±:10% V2 watt.....12 

161  510159 Resistor-carbon 18,000 Ohms ±10% 1/2 W. .12 
163  510124 Resistor-carbon 220 Ohms --L-10% 1/2 watt .12 

164  510169 Resistor-carbon 68,000 Ohms -2:10% 1/2  W. . 12 
168  510197 Resistor-carbon 10 Meg. 1/2  watt  .12 

169  510160 Resistor-carbon 22,000 Ohms ±-10% 1/2  w. .12 
172  510184 Resistor-carbon 470,000 Ohms :L-10% 1/2 w. .12 

177  510778 Resistor-carbon 560,000 Ohms -±5% 1/2 W. .16 
178  510747 Resistor-carbon 820,000 Ohms ±5% 1/2 w. 

182   510159 Resistor-carbon 18,000 Ohms ±.-10% 1/2 w. .12 
183-8  508062 Resistor-carbon 22,000 Ohms Vs watt 

(part of Integrator Unit)  1.40 

88 

.20 

DIA-
GRAM PART LIST 
NO. NO. DESCRIPTION PRICE 

183-D  508062 Resistor-carbon 8200 Ohms 
(part of Integrator Unit)  

183-F  508062 Resistor-carbon 8200 Ohms 
(part of Integrator Unit)  

186 510777 Resistor-carbon 1.2 Meg. -±5% 1/2 watt  

188 510772 Resistor-carbon 2.7 Meg. ±-5% 1/2 watt  

191 510134 Resistor-carbon 680 Ohms V2 watt  

193 510172 Resistor-carbon 100,000 Ohms -±-10% 1/2  w  
195 510193 Resistor-carbon 2.2 Meg. 1/2  watt  

197   510126 Resistor-carbon 270 Ohms 2:10% 1/2 watt 

199  510132 Resistor-carbon 560 Ohms -±-10% 1/2  watt 

200  510132 Resistor-carbon 560 Ohms -2.:10% 1/2 watt 
201   510175 Resistor-carbon 150,000 Ohms -2..-10% 1/2  w. 

209   510160 Resistor-carbon 22,000 Ohms ±- 10% 1/2  w. 
212 510175 Resistor-carbon 150,000 Ohms -±10% 1/2 W. 
213 -510254 Resistor-carbon 10,000 Ohms -±10% 1 watt 

214 510181 Resistor-carbon 330,000 Ohms ±-10% 1/2 w. 

215 510163 Resistor-carbon 33,000 Ohms -±-10./0 Vs w. 
217   510130 Resistor-carbon 470 Ohms ±10% 1/2  watt 
219 510181 Resistor-carbon 330,000 Ohms -±-10% 1/2  w. 

221   510172 Resistor-carbon 100,000 Ohms -2:101% 1/2  
watt   

223   510118 Resistor-carbon 100 Ohms -.± 10% V2 watt 
224 510326 Resistor-carbon 270 Ohms 721:10% 2 watt ... 

225 510112 Resistor-carbon 47 Ohms -1.-10% 1/2  watt... 

228 510112 Resistor-carbon 47 Ohms V2 watt 
230   510254 Resistor-carbon 10,000 Ohms 1 watt 

231  510356 Resistor-carbon 12,000 Ohms C--10./0 2 watt 
232 510356 Resistor-carbon 12,000 Ohms -±10% 2 watt 

234 510781 Resistor-wire wound 100 Ohms -±- 10% 5 w. 
235 510781 Resistor-wire wound 100 Ohms -±10% 5 w. 

238 510248 Resistor-carbon 4700 Ohms -- 10% 1 watt.... 

COILS AND TRANSFORMERS 

520977 Transformer-lot video I.F. ( less slug).   .75 
22  507357 Slug core for 1st video I.F. coil  .20 

520977 Transformer-2nd video I.F. ( less slug)   .75 
33  507357 Slug core for 2nd video I.F. coil  .20 

520979 Transformer-3rd video I.F. ( less slug)....75 
507357 Slug core for 3rd video I.F. coil   .20 

41 ...... 520620 Coil-peaking   .65 
42  520985 Coil-peaking   .63 

509603 Coil-4.5 Mc. trap ( includes slug and con-
49  denser #50)   1.20 

507357 Slug core for 4.5 Mc. trap coil  .20 

51 520689 Coil-peaking  .20 
520342 Coil-peaking   .50 

76  521725 Transformer-power     20.00 

80 507584 Coil-choke   .28 

86  508341 Choke-filter   3.60 
520943 Transformer-syncroguide   2.50 

128.. 521064 Slug core for syncroguide transformer  .70 
140 521735 Transformer-horizontal output ( includes re-

sistor 145)   14.00 

508667 Coil-Width ( includes slug and clip)  1.75 
508784 Slug core for Width coil ( includes mtg. clip) .65 

115423 Yoke--picture tube deflection ( includes leads, 
connectors, resistor 238 and condenser 150) 21.00 

153..........509378 Transformer-audio take-off   1.50 

158  509706 Transformer-TV sound discriminator 
(includes condensers 158A and 1588)  3.00 

180  509376 Transformer-audio output   1.85 

184  520980 Transformer-vertical blocking oscillator  1.90 
198  520975 Transformer-vertical output ( includes con-

nectors for deflection yoke leads)  4.00 

226  .520911 Coil-Horizontal Linearity ( includes slug and 
clip   1.50 

236  162326 Coil-focus ( includes cable and plug)  14.00 

CONTROLS 

46  521057 Power Booster (Contrast) potentiometer (300 
Ohms 1/2  watt)  

67-
521060 Volume and Brightness potentiometers (in-

eludes On- Off switch) 
A-Brightness ( 100,000 Ohms Vs watt) 
B.-On-Off Switch 
C--Volume (1 Meg. Ve watt) 

108 508071 Horizontal Drive Condenser ( 10-160 Mmfd.) .40 

123  521059 Horizontal Hold potentiometer (50,000 Ohms 
74 watt)   

508667 Width coil ( includes slug and clip)  
508784 Slug for width coil ( includes mtg. clip)  

176  520746 Tone potentiometer (500,000 Ohms 14 watt) 

187  521058 Vertical Hold potentiometer (1 Meg. 1/4 w.).... 

148 

Vs watt 

1/2  watt 

38 .. 

148  

151-A,B 

189  520944 

196.   520945 

Vertical Size potentiometer (2.5 Meg. 1/4 w.).. 

Vertical Linearity potentiometer (5000 Ohms 
1/2 watt)   .90 

222  521727 Focus potentiometer ( 10,000 Ohms 4 watt).- 2.00226  520911 Horizontal Linearity coil ( includes slug and 

clip)   1.50 

1.40 

1.40 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.12 

.16 

.12 

.12 

.12 

.12 

.12 

.12 

.25 

.12 

.12 

.16 

.24 

.24 

.75 

.75 

.16 

1.00 

1.00 

2.00 

1.75 
.65 
1.00 

1.00 

.80 
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21" Rectangular Picture Tube 

Model 21C-9325F , Mahogany 

Model 21C-9325G Blond, 

GENERAL SPECIFICATIONS 
DIMENSIONS 

Model 

21C-9325F 
21C-9325G 

WEIGHT (packed) 

Model 

21C-9325F 
21C-9325G 

PICTURE TUBE 
21MP4 

ION TRAP 
ASSEMBLY  
521183 

DEFLECTION YOKE 
520942 

ANTENNA 
TERMINALS 

RETAINING ROD 
520971 

V.H.F. 
R.F. TUNER UNIT 

521187 

U.H.F. 
R.F. TUNER UNIT 

521170 

SERIAL 
NUMBER 

Height Width Depth 

371/2" 25' 8" 222," 
371/2 " 25 1/4 " 223,4" 

Weight 

130 lbs. 
132 lbs. 

Fig. 16-CHASSIS AND PICTURE TUBE ASSEMBLY 

VERTICAL 
LINEARITY 
CONTROL 

POWER REQUIREMENTS 

117 volts 60 cycles 

PICTURE SIZE 

21" Rectangular 

ANTENNA INPUT IMPEDANCE 

300 ohms-balanced to ground. 

BUILT-IN ANTENNA 

Broad band dipole. 

R. F. TUNER 

VHF.-Turret type 
UHF.-Continuous tuning type 

SPEAKER 

Model 

220 watts 

Type 

21C-9325F P.M. 
21C-9325G P.M. 

INTERMEDIATE FREQUENCIES 

Dynamic 
Dynamic 

Size V.C. 

6"x9" 3.2 ohms 
6"x9" 3.2 ohms 

Sound Carrier-41.25 Mc, 
Picture Carrier-45.75 Mc, 

I.F. SYSTEM 

Three Stages-overcoupled-for composite signal. 
One additional stage for sound channel. 

DETECTOR 

Sound-Ratio Type 
Picture-Germanium Crystal Type 
U.H F. Mixer-Silicone Crystal Type 

RETRACE LINE SUPPRESSOR 

Eliminates retrace lines thruout the normal range of picture brightness 
and contrast. 

DEFLECTION 

Magnetic 

FOCUS 

Electrostatic 

HORIZONTAL SYNCHRONIZATION 

Automatic frequency control provides excellent picture stability. 

A 

CENTERING 
MAGNET 
ASSEMBLY 

VERTICAL PHONO 
SIZE TELEV. 

CONTROL SWITCH 

PHONO 
INPUT 
SOCKET 

HORIZONTAL 
 BLOCKING 
OSCILLATOR 

SLUG 

SPEAKER 
LEADS 

WIDTH 
CONTROL 

HORIZONTAL 
DRIVE 

CONTROL 

HORIZONTAL 
RANGE 
CONTROL 

ALIGNMENT PROCEDURE 
The receiver chassis must be removed from the cabinet in order to ac-

complish alignment of all tuned circuits. 

Alignment of all VHF RF and IF tuned circuits in this receiver may be ac-
complished by utilizing the procedures described in the following charts. 

These procedures should preferably be applied in the order in which they 
are presented. Alignment of Sound Channel or IF Channel may be ac-

complished individually if desired. 
The VHF RF Amplifier and Mixer alignment may also be accomplished 
independent of Sound or IF Channel alignment, but oscillator calibration 
can only be done after IF Channel has been correctly aligned. 

CAUTION 
The picture tube is highly evacuated and 
if broken,fragments will be violently ex-
pelled. Handle with care. Avoid contact 
with metal shell of picture tube as this is 
part of the high voltage circuit. 

INSTRUMENTS: The following instruments will be required as signal 
sources and output indicators during the alignment. Since accurate 
alignment of a television receiver is heavily dependent upon the perform-
ance of your instruments, it is imperative that they meet the essential 

specifications described here. 

1. STANDARD SIGNAL GENERATOR to provide unmodulated (pure 
RF) signals at the following frequencies. Maximum output on all 
ranges should be at least .1 volt with provision for attenuation as 
desired. This instrument must have good frequency stability and be 
accurately calibrated. 

a. IF Frequencies: 
4.5 Mc. Sound Channel 
39.75 Mc. to 47.25 Mc. IF Channel 

b. RF Frequencies: 
54 to 88 Mc. 
174 to 216 Mc. 

No frequencies are listed for the UHF RF Channels. If it ever 
becomes necessary to align the UHF RF Channels, the UHF 
Tuner, part 521170, must be returned to the factory in ac-
cordance with the removal instructions, listed in a subsequent 
section under the heading "VHF-UHF Tuner Servicing Procedure" 
located on page 1953-33. 

2. VACUUM TUBE VOLTMETER. The lowest voltage range of this in-
strument should preferably permit a 1.0 volt reading to be indicated 
at not less than one third of full scale deflection. 

3. RF SWEEP GENERATOR to provide frequency modulated signal for 
observing the over-all bandpass characteristic and RF Channel align-
ment at the following frequencies: 

40 to 50 Mc. with 10 Mc. sweep width. 
54 to 88 Mc. with 10 Mc. sweep width. 
174 to 216 Mc. with 10 Mc. sweep width. 

No frequencies are listed for the UHF RF Channels. If it ever 
becomes necessary to align the UHF RF Channels, the UHF 
Tuner, part 521170, must be returned to the factory in ac-
cordance with the removal instructions, listed in a subsequent 
section under the heading "VHF-UHF Tuner Servicing Procedure" 

located on page 1953-33. 

4. CATHODE RAY OSCILLOSCOPE, preferably a unit with vertical 
amplifier having wide range frequency response and low capacity 

pick-up probe. This instrument is used for observing the over-all band-
pass characteristic and for RF Channel alignment. 

SOUND CHANNEL ALIGNMENT PROCEDURE 
1. Short antennu terminals together with a jumper wire. 

2. Set receiver Channel Selector to any inactive television channel and 
Power Booster control to its maximum counter-clockwise position; other 
controls may be left at any desired setting. 

3. A small screwdriver (preferably non-metallic) can be used for align-

ment of Sound IF. The blade of this tool will fit the slot in the core 

of the transformer. 

STANDARD SIGNAL 
GENERATOR Vrie M 

CONNECTIONS 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

CONNEC- 
TIONS 

FREQUENCY 

Connect as shown 
in Fig. 1. 

.... 

4.5 MC. 
unmodulated 

IMPORTANT 
This signal must 
be accurate with- 
in 1/4 of 1% of 
4.5 Mc. C h•c k 
generator calibra- 
tion against a 
crystal controlled 
signal source by 
"zero beating' 
(heterodyning) 
with harmonics 
of the crystal Ire- 
ci,..ncv. 

Connect as hown in 
Fig. 2. • 

1. Set Power Booster control to its maxi-
mum counter-clockwise position. 

2. A special detector must be utilized when 
aligning the 4.5 Mc. Sound Trap Coil. 
This unit con be constructed in ac-
cordance with the information con-
tamed in Fig. 3. If a VTVM containing 
o high frequency A.C. probe rs. avair-
able, this probe con be util ized in 
place of the crystal detector shown in 

Fig. 2 
3. During th:s adjustment only, remove 

one of the three 6CB6 IF - amplifier 
tubes (VI, V2 or V3). This will prevent 
noise in the RF stages from affecting 
the voltage reading while adjusting the 
sound trap. 

#1 
, ' , 
'' "",- '• "'"un s", 

Trap (See Fig. 10) 

Adjust for minimum reading 
on VTVM. 

•• 

Some as 
above 

Same as 
above Connect os shown in 

Fig. 4. 

A "swishing" sound may be heard in the 
speaker during Sound Channel Alignment. 
This spurious oscillation is caused by bon- 
zontal sweep voltage being picked up in 
the audio system thru stray coupling of 
instrument leads; it should be disregarded 
as it will have no effect on alignment of 
the sound channel. 

#2 
Discriminator 
Secondary 

(See Fig. 10) 

Adjust for maximum reading 
on VTVM. 

# 3 
Discriminator 

Primary 
,See Fig. 8) 

Adjust for maximum reading 
on VTVM. 

# 4 
Sound IF 

Transformer 
(See Fig. 10) 

Adjust for maximum reading 
on VTVM. 

Some as 
above. 

Same as 
above. 

Connect as shown in 
Fig. 5. 

To obtain zero balance of the discriminator 
circuit, two 68,000 ohm resistors will be 
required. These resistors must be matched 
s° thattheir respective resistances do 
not differ by more than 1%-the accu- 
racy of the total resistance is not critical. 
Connect the two resistors in series from 
pin 2 of the 618 tube to chassis ground 
as shown in Fig. 5. 

#2 
. Discriminator 

Secondary 
(See Fig. 10) 

Note that as slug #2 is rotated, 
a point will be found where the 
voltmeter will swing rather sharp-
ly from a positive to a negative 
reading or vice versa. The cor-
rent setting of slug #2 is obtained 
when the meter reads zero as 
the slug is moved thru this point. 

Replace the type 6C56 tube previously removed in the above procedure and turn net on. Tune In to a local channel and should there be an unusual 

amount of " Intercarrier Buzz" refer to procedure on adjoining page to remove this aforementioned fault. 
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MODELS 21C-9325F, G 

INSTRUMENT CONNECTIONS FOR SOUND CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN 

SET TO 4.5 MC. 

NO MODULATION 

PURE R.F. 1000 
NAM F. 

3.1I 

GROUND TO 
RECEIVER CHASSIS 

FIG. 1 

Generator Connections 

for Sound Channel and 4.5 Mc. Sound 

Trap Alignment 
V17 

21MP4 
mmHg nos 

CRYSTAL •  
DETECTOR 
(SEE F10. 3) 

V4 

I2BY1 
VIDEO AMP. 100MMF. 

46 
100n 

POWER 

BOOSTER 

IN 
PUT 100K 

FIG. 3 vpi 

611 Circuit Diagram for sow, 
Crystal Detector shown in Fig. 2 Semi'''. 

FIG. 2   .GROUND TO4I 
RECEIVER CHASSIS 

Crystal Detector and VTVM Connections 

for 4.5 Mc. Sound Trap 

Alignment use coo() OHM 
yI1 

sore OIS HIMNITOH 
SOL« Moe 

ISOLATING RESISTOR 

IN SERIES WITH 

METER PROBE 

FIG. 4 

VTVM Connections 

for Sound IF Alignment 

1 FIG. 5 VTVM Connections 

for Sound Discriminator 

Alignment 

GROUND TO 
RECEIVER CHASSIS 

IF CHANNEL ALIGNMENT PROCEDURE 

4714 

OUT-
PUT 

REDUCTION OF INTERCARRIER BUZZ 

USE 10,000 OHM 

ISOLATING RESISTOR 

IN SERIES WITH 

METER PROBE 

Under actual reception conditions slight "dynamic" unbalance of the dis-

criminator secondary can emphasize intercarrier buzz due to incomplete 
amplitude modulation rejection. Therefore it is vitally important to obtain 

an accurate setting of the discriminator secondary slug under these con-
ditions. 

1. A non-metallic screw driver must be used when adjusting the trimmers 

of the IF transformers to prevent a false indication. 

2. In order to eliminate the possibility of spurious oscillation, it is desir-

able to render the VHF RF oscillator inoperative. This may be ac-

complished by insulating oscillator contacts on the tuner strips. Remove 

tuner bottom shield and place a piece of transparent cellulose tape on 

the first two contacts (from front) of drum assembly. Use any inopera-

tive channel and rotate drum to this insulated position. • 

3. Short antenna terminals together with a jumper wire. 

4. Connect o V.T.V.M. and oscilloscope as shown in Fig. 7. 

Disconnect all instruments ( be sure that I.F. tube removed for the adjust-

ment of Sound Trap has been replaced) and then connect an antenna to 
the receiver to obtain program reception from a local station. If inter-

carrier buzz is prominent, a slight readjustment of the discriminator 

secondary slug (#2) should be made to obtain the "dip" point for the 

buzzing sound. Note that program sound will be clear and free from 

distortion at this point. Buzz should now be at an acceptable minimum 

if station transmission is not at fault. 

5. Adjust output ottenuator on sweep generator so that reading on 

V.T.V.M. is not in excess of one volt. 

6. Keep output of standard signal generator at a level that provides a 

readable marker but does not distort the curve that is being observed 

on the 'scope. 

7. Certain alignment steps will require a fixed 3 volt A.G.C. bias. When 

necessary, connect negoeve terminal of battery to the receiver A.G.C. 

line and positive terminal to receiver chassis. See Fig. 8 for convenient 

point of connection. 

GENERATOR 

CONNECTIONS 

GENERATOR 

FREQUENCIES 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUSTMENT 

AND OUTPUT INDICATION 

STANDARD 
SIGNAL GEN. 
(SUPPLIES 

MARKER SIGNAL) 

V3 
6C86 

3rd II MOP 

OROUNO 70 
RECEIVER CHASSIS 

34 

STANDARD SIGNAL 
GENERATOR 

42 Mc. 

45 Mc. 

SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

D•tun• 2nd IF 
transformer by 
soldering a short 
piece of wire 
or connecting a 
clip to pin 5 of 
V2 (6E66, 2nd IF 
Amp.) Other end 
of wire or clip is 
left un cccccc fed. 

# 
and 

# 6 

3rd IF 
Trans. 

(See Fig. 9) 

Adjust trimmers for 
maximum ampli-
tude, bandwidth 
and correct posi-
tioning of markers 
as shown. 

42 45 
MC. MC. 

STANDARD 
SIGNAL GEN. 
(SUPPLIES 

MARKER SIGNAL) 

V? 
6C86 

6111f MOP 

ri 
6CB6 
I F LW 

GROUND TO 
RECEIVER CHASSIS 

STANDARD SIGNAL 
GENERATOR 

42 Mc., 
43.5 Mc. 
a 

44.9 Mc. 

SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

Remove detuning 
clip discussed in 
previous step 

Connect a 3 volt 
battery to receiver 
AGC system as ex-
plained in instruc-
tion 7 at the head 
of this chart. 

# 7 
and 

# 

2nd IF 
Trans. 

Fig. 9) 

Adjust trimmers for 
maximum ampli-
tude, bandwidth 
and correct posi-
tioning of markers 
as shown. 

43.5 
MC. 

44.9 42 
MC. MC. 

GROUND TO 
RECEIVER 
CHASSIS 

STANDARD 
SIGNAL GEN. 

(SUPPLIES 

MARKER SIGNAL) 

GROUND TO 
RECEIVER 
CHASSIS 

SWEEP 
GENERATOR 

HI 
ECK 

1st II 11//1 

GROUND TO 
RECEIVER CHASSIS 

R• SE olIC 

INICIO TO 

ISOLAI IT 
FROM DAM 

STANDARD SIGNAL 
GENERATOR 

41.25 Mc. 

SWEEP GENERATOR 
Not Used 

Disconnect 3 volt 
AGC battery from 
receiver. 

# 9 

Sound 
IF Trap 

(See Fig. 9) 

Adjust for minimum reading on V.T.V.M. 

STANDARD SIGNAL 
GENERATOR 

47.25 Mc. 

SWEEP GENERATOR 
Not Used 

STANDARD SIGNAL 
GENERATOR 

42.5 Mc. 

44.5 Mc. 

SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

Some as above. 

Connect o 3 volt 
battery to receiver 
AGC system as ex-
plained in instruc-
tion 7 at the head 
of this chart. 

# 10 

Adjacent 
Sound 
IF Trap 

(See Fig. 9) 

# 11 
2nd IF 

Grid Coil 
and 

# 12 
1st IF 

Plate Coil 

(See Fig. 9) 

Adjust for minimum reading on V.T.V.M. 

Adjust trimmers for 
maximum ampli-
tude bandwidth 
and correct posi-
tioning of markers 
os shown. 

44.5 
MC 

42.5 
MC. 

STANDARD SIGNAL 
GENERATOR 

39.75 Mc. 

SWEEP GENERATOR 

Not Used 

Disconnect 3 volt 
AGC battery from 
receiver. 

# 13 
Adjacent 
Picture 
IF Trap 

(See Fig. 9) 

Adjust for minimum reading on V.T.V.M. 

GROUND TO 
TUNER FRAME 

STANDARD 
SIGNAL GEN. 
(SUPPLIES 

MARKER SIGNAL) 

GROUND TO 
TUNER FRAME 

SOLDER PIOTAIL FOR 
OFMR•TOR COMFCCTION 

STANDARD SIGNAL 
GENERATOR 

42.5 Mc. 
a 

44.5 Mc. 

SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

Connect a 3 volt 
battery to receiver 
AGC system as 
explained in in-
struction 7 at the 
head of this chart. 

# 14 
1st IF 

Grid Coil 
(Se. Fig. 9) 

#15 
Converter 

Plate 
Coil 

(See Fig. 10) 

Adjust trimmers for 
maximum ampli-
tud•, bandwidth 
and correct posi-
tioning of markers 
as shown. 

STANDARD SIGNAL 
GENERATOR 

39.75 Mc., 
41.25 Mc., 
45.75 Mc. 

47.25 Mc. 

SWEEP GENERATOR 

45 Mc. 
Sweep Width 

10 Mc. 

Same as above. 

The general shape of the overall IF 
response curve and position of mark-
ers should compare with that shown. 
The picture carrier marker ( 45.75 
Mc.) should appear at approximate-
ly the 50% amplitude position. 
Should this observation foil to meet 
the above requirement, it will Is• 
necessary to make a small change 
in th, setting of one or a combina-
tion of the following trimmers until 
the desired results ore achieved. 
Trimmers, # 5, 6, 7, 8, 11, 12, 14 
and slug 15. 

The sound carrier marker (41.25 
Mc.) should appear at the position 
shown on the curve. If the position 
of this marker is not correct, then 
it will be necessary to readjust the 
setting of trimmer # 9 as explained 
previously in this procedure. 

47 46 44 42 40 
  4 4 1 + 

20- X +74-

41.25 

if. RESPONSE 
CURVE 

MC. 

To properly observe the position of the adjacent channel picture carrier 
(39.75 Mc.) and the adjacent channel sound carrier (47.25 Mc.), it will 
be necessary to increase the vertical gain control on the 'scope and the 
output of the sweep and standard signal generators. Also, be sure to 
disconnect the 3 volt AGC battery from receiver. If these markers do not 
compare favorably with that shown, repeat the adjustment of trimmers 
# 10 and 13 os explained previously in this procedure, exercising 
greater care in obtaining o minimum reading on the VTVM. 
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VHF RF CHANNEL ALIGNMENT PROCEDURE Top View of Chassis 
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The procedure listed below is only for the VHF RF Channels. If it ever 
becomes necessary to align the UHF RF Channels, the UHF Tuner, part 

521170, must be returned to the factory in accordance with the removal 
instructions, listed in a subsequent section under the heading "VHF-UHF 

Tuner Servicing Procedure," located on page 1953-33. 

1. CAUTION: The shell of the picture tube has a high voltage potential, 

opproo(,eoTely 14,000 volts, and contact should be avoided. As the 

SONO TRAP 
• FIG. 10 

adjustment screws are in relatively close proximity to this shell, some 

means of insulation from occidental contact should be provided. 

2. Connect a 3 volt battery to the receiver AGC system so that negative 

terminal of battery connects to AGC line and positive terminal of bat-

tery connects to receiver chassis (See Fig 8 for convenient point 

of connection.) 

djustment screws are in relatively close proximity to this shell, some 

means of insulation from occidental contact should be provided. 

2. Connect a 3 volt battery to the receiver AGC system so that negative 

terminal of battery connects to AGC line and positive terminal of bat-

tery connects to receiver chassis (See Fig 8 for convenient point 

of connection.) 

justment screws are in relatively close proximity to this shell, some 

means of insulation from occidental contact should be provided. 

2. Connect a 3 volt battery to the receiver AGC system so that negative 

terminal of battery connects to AGC line and positive terminal of bat-

tery connects to receiver chassis (See Fig 8 for convenient point 

of connection.) 

STANDARD SIGNAL 

GENERATOR 
SWEEP GENERATOR VTVM 

CONNEC- 

TUONS 

SCOPE 
CONNEC- 

TUONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUST-

MENT AND OUTPUT 

INDICATION CONNEC- 

TUONS 
FREQUENCY 

CONNEC- 

TIONS 
FREQ. 

_ 

RF AMPLIFIER AND MIXER ALIGNMENT 

Connect as 
s h o w n In 
Fig. 11. 

197.75 MC. 
Sound Carrier 
193.25 MC. 

Picture Corn'. 
ir Marker, 

Connect as 
shown in Fig. 
11 and set 
controls for 
sweep width 
of 10 Mc. on 
t e I • y i - 
sien channel 
specified in 
the next col. 
umn. 

CHANNEL 
#10 

Not used. 
Connect as 
s h Own in 
Fig. 12. 

Set Channel Selec- 
tor to # 10. # 16 

Mixer Grid. 
(See Fig. 18) 

1 7 
RF Amp. 
Plate. 

(See Fig. 18) 

# 18 
RF Amp. 
Grid, 

See Fig. 18) 

Adjust these trimmers to obtain proper-
ly shaped RF band pass characteristic as 
shown in Fig. 15. Use Mixer Grid trim-
mer # 16; and RF Amplifier Plate trimmer 
#17 to obtain correct amplitude of char-
octeristic in vicinity of picture and sound 
carrier markers. Then adlust RF Amp. 
Grid trimmer # 18 to equalize overall 
amplitude. Repeat adjustment of trim-
mers to be sure correct response has 
been obtained. 

IMPORTANT: When adjusting trimmers 
 #16, 17 and 18 it will be noted that the 
band pass characteristic can be brood-
 ened by sacrificing amplitude. It Is un-
desirable to overly broaden the curve as 
that would result in a loss of sensitivitv 

IMPORTANT: 
Keep output of 
standard s dd i gna l 
generator at a level 
that provides a 
readable marker 
but does not distort 
the curve that is be- 
ing observed on the 
scope. 

sonne oa 

aboya' 

The bandpass 
[t'ESTOC- 

teristic for 
each of the 
SUCEel - 

sive channels 
should now 
be observed 
individ- 
ually. For fre- 
quency setting 
of marker sig- 
nais see table 
in Fig 14 

Same as 
above. 

Set sweep 
gener- 

ator to 
c h a n - 
nil f r e - 
q u e n - 
cies being 
observed, 

Not used. Same as 
above. 

Set channel selector 
to channel being 
observed. 

The RF band pass characteristic of the other television 
channels should now be checked without disturbing the 
settings of trimmers # 16, 17 and 18. Adjust the RF 

sweep generator and marker generator for operation on 
the other television channels, observing position of both 
the sound carrier and picture carrier markers. Band pass 
characteristic of these channels should conform close to  
the RF response curve in Fig. 15. If necessary, a corn-
promise may be obtained to compensate for large varia-
tions in channel response by returning to channel # 10 
and making slight changes in the settings of trimmers 
#16, 17 and 18. 

he RF band pass characteristic of the other television 
channels should now be checked without disturbing the 
settings of trimmers # 16, 17 and 18. Adjust the RF 

sweep generator and marker generator for operation on 
the other television channels, observing position of both 
the sound carrier and picture carrier markers. Band pass 
characteristic of these channels should conform close to  
the RF response curve in Fig. 15. If necessary, a corn-
promise may be obtained to compensate for large varia-
tions in channel response by returning to channel # 10 
and making slight changes in the settings of trimmers 
#16, 17 and 18. 

1 IMPORTANT: 

circuits 

in IF alignment 

2 During 

control 

(correct 

OSCILLATOR ALIGNMENT 
Before undertaking oscillator alignment be sure IF 3. During this step and thru-out all succeeding steps it is necessary fo: 

are correctly aligned for band pass characteristic illustrated keep output of sweep generator at a level that does not allow reading 

procedure. on VTVM to exceed one volt. 
oscillator alignment, it is necessary to set the Fine Tuning 4. Keep output of standard signal generator at a level that provides a 

so that the tooth on the fibe fine tuning cam points downward readable marker but does not distort the curve that is being observed 

position for his control is shown in Fig. 17). on the 'scope. 

Connect as 
shown in 
Fig il. 

197 75 MC. 

Sound Carrier 
Marker, 

193.25 MC. 
Picture Carpi- 
er Marker. 

Connect as 
shown in Fig. 
11 and set 
controls for 
sweep width 
of 10 Mc. on 
televl- 
sion channel 
sp e c 1 fled in 
the next col- 
umn. 

CHANNEL  

#10 

Connect as 
shown in 
Fig. 13. 

Connect as 

shown In 
Fig. 13. 

Set Channel 
Selector to 

#10 

Be sure that gener-
ator's output does 

n't exceed voltage 
specified in instruc- 
rions #3 and 4 
above. 

Using a long, non-metallic screwdriver (approx. 12"),  
adjust channel en) oscillator slug ( accessible thru hole 
on front of RF Tuner Unit-see Fig. 17) shift response 

curve so that picture carrier m arker is located at the 
position indicated in Fig. 16. 

Position of sound carrier marker should appear os in-
dica e t d in Fi 16. g. 

Some as 

above, 

The bandposs 
charac-
teristic for 
each of the 

SUEE•S- 

sine channels 
shou Id now 
be observed 
indivld- 
ually. For fre- 
ouency setting 
of marker 519- 
nais see table 
in Fig. 14. 

Same as 
above. 



MODELS 21C -9325F, G 

REPAIR DATA FOR V.H.F. RF TUNER 

COMPLETE 
R F TUNER UNIT 

520536 
SIDE COVER SHIELD 

520517 
STATOR CONTACT 

ASSEMBLY 

508709 
DETENT SPRING 

520535 
BOTTOM COVER SHIELD 

  rrr 

:NM rr MC: 

ci Ov a CI 

508708 
DETENT ROLLER 

521838 
TUNER TURRET ONLY 

,LESS COILS, 

FINE TUNING 
CONDENSER 

PLATE 

521837 
FINE TUNING 
SHAFT & CAM 

507966 

! 

507965 

507986 SLUG 
507990 SPRING SEE PARTS LIST FOR RESPECTIVE TUNER 

FOR PART NUMBERS OF INDIVIDUAL COILS 

507967 5079671 

FIG. 19 

SERVICE PRECAUTIONS 

SUILIECT PRECAUTIONS 

ELECTRICAL 
COMPONENTS 

The high frequencies used in the RF section of a television receiver make it necessary that considerable care be exercised in 
servicing the tuner. Lead dress and location of components are very critical at these frequencies. 

When replacing parts, it is important to use components of identical electrical characteristics and physical size. Always re-

connect the replacement item in the same location and position in the tuner as the original component. 

TUBES Replacement of tubes in the Tuner Unit may cause slight detuning of RF circuits due to inherent differences in inter-electrode 
capacitances. When replacing tubes ( especially 616 mixer-oscillator tube) make sure that Fine Tuning control will tune in 
television stations at approximately the middle of its range. It may be necessary to change the setting of the individual oscil-
lator coil slugs for some channels to accomplish this. 

CHANNEL COILS 
AND SLUGS 

Channel Coils must be handled with core. Do not disturb coil windings. If an oscillator slug 'falls into" its coil form 
during adjustment, remove the Channel Coil from the turret assembly and lift the Slug Retaining Spring aside. By topping the 
coil form it should be possible to make the slug move toward the end so that its threads will be engaged by the Slug Retain-
ing Spring when that spring is returned to its normal position. 

FINE TUNING 
CONTROL 

Rubbing of the bakelite Fine Tuning Cam against the Fine Tuning Condenser Plate is intentional in order to avoid vibration 
with resulting microphonics. However, the Fine Tuning Cam should not rub or contact the small circular plate located on the 
body of the tuner. 

REMOVAL AND REPLACEMENT OF PARTS 

ITEM PROCEDURE 

RF TUNER UNIT To remove the Tuner Unit from receiver chassis, refer to "Re-noving V.H.F. Tuner" in section entitled "VHF.—UHF, Tuner 
Servicing Procedure" located on page 1953-33. 

CHANNELS COILS It is not necessary to remove entire tuner unit to replace a snap-in channel coil but removal of bottom shield will be re-
quired. This may be accomplished by grasping the front end of the shield and pulling downward and unhooking it from rear 
of tuner frame. 

Insert a screwdriver blade between Coil Retainer Spring and the end of the Tuner Turret. Twist the blade to pull spring away 
from the molded body of Channel Coil. Lift this end of coil body upward and remove individual coil assembly from tuner. 

When replacing Channel Coils, be sure they are reinstalled in their correct positions. Coil numbers should increase consecu: 
tively in a counter-clockwise direction when tuner is viewed from the front. 

If all the Channel Coils have been removed from the Tuner Turret, rotate turret until flat surface on end of tuner shaft points 
down. Install #3 Channel Coils into bottom position on turret. Then follow the correct sequence indicated above to replace 
other coils. 

TUNER TURRET 
ASSEMILY 

To remove turret from RF Tuner Unit, remove complete tuner and bottom shield os described in previous sections and proceed 
as follows: 

1. Remove rear Turret Shaft Retaining Spring by disengaging straight end of spring from projection on tuner frame. 

2. Remove Fine Tuning Condenser Plate from front of Tuner Unit. This plc- se forms one side of Fine Tuning control condenser 
and is held in place by one screw. 

3. Slide Fine Tuning Cam and Shaft off of main Channel Selector Shaft. 

4, Remove Spring Contactor Washer and Fiber Spacer Washer from Channel Selector Shaft. 

5. Remove Shaft Retaining Spring at front of tuner by disengaging straight end of spring from projection on frame. 
6. Remove turret assembly from frame. 

To replace turret, reverse the above procedure. Tooth on bakelite Fine Tuning Cam should point downward during assembly 

so that it does not become locked between the stops on the Fine Tuning Condenser Plate. Also be sure to replace bottom 
shield. 

STATOR CONTACT 
ASSEMBLY 

To remove this assembly, remove complete tuner as described in previous sections and proceed as follows: 

1. Remove side shield by taking out the two retaining screws and unsolder shield at one point. Now, disengage shield from 
upper edge of tuner frame. 

2. Remove the two screws at the front and rear of the Stator Contact Assembly. 

3. Unsolder all electrical connections to contact plate. 

4. Unsolder five soldered joints between Stator Contact Assembly and Tuner Unit. 

5. Contact Assembly may now be withdrawn from frame. 

To reinstall this assembly: 

1. Place Stator Contact Assembly in position and replace, but do not tighten, the two screws at the front and rear of the 
assembly. 

2. Remove 3 consecutive pairs of Channel Coils from the turret (for example, the antenna and rf-osc. coils for channels 
#5, 6 and 7). 

3. Position Tuner Turret so that the edges of the next highest Channel Coils ( in this case, the coils for channel # 13) iu,t 
pass the row of 11 contacts on the Stator Contact Assembly. 

4. Adjust position of the Stator Contact Assembly so that there are a few thousandths of an inch spacing between the con-
tacts on the contact plate and the molded body of the Channel Coils. 

5. The Contact Assembly is now correctly positioned and screws at front and rear may be tightened. 

6. Solder Stator Contact Assembly to tuner frame at same points that were used previously. 

7. Malte all electrical connection, to contact plote. 

8. Replace Channel Coils, 

9. Replace side shield.v%,:;vuroe,ik—fercn 
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V.H.F.-U.H.F. TUNER SERVICING PROCEDURE 
5. Remove Fiber Bracket (11) which supports tuner operating shafts. 

Also remove fiber dial lite shield which is fastened by one of the 

fiber bracket mounting screws. 

6. Remove the four Tuner Mounting Screws ( 15) and lift V.H.F. tuner 
(16) from chassis. 

7. Remove Clip (13) which retains U.H.F. Dial Shaft and Pulley ( 12) 
and slide shaft and pulley off of inner shaft. 

8. Remove U.H.F. Tuning Belt (9) from pulleys. 

9. loosen two set screws and remove U.H.F. Tuning Pulley ( 14). 

10. Remove U.H.F. Tuning Pulley and Bracket Assembly ( 10). 

11. Remove Front Mounting Bracket (3) and Rear Mounting Bracket ( 1). 

12. Loosen set screw and remove V.H.F. Selector Switch Actuator Cam 
mounted on rear of turret shaft. 

If tuner is returned to factory for repair it must be shipped with all parts 
removed as indicated above. 

REINSTALLING TUNERS 
The reinstallation of the tuner can be made in the reverse order given in 
the removal procedure, observing the following precautions. 

Remount V.H.F. Tuner (16) in mounting holes that place tuner as far 

forward on chassis as possible. 
2. Position coaxial cable lead so that it completely clears the V.H.F. 

Selector Switch Actuator Cam. 

3. When reinstalling U.H.F. Dial Drive Pulley (6), turn U.H.F. tuning 
shaft to its extreme counter-clockwise position and turn.. Drive Pulley 
(6) until the opening in its rim is as shown in lower illustration before 
tightening pulley set screws. 

4. When removing " scotch" tape from U.H.F. dial drive cord, hold drive 
pulleys so that cord is sufficiently taut to prevent it from sliding off 

of pulleys. 

Before replacing U.H.F. dial, be sure that "Fine Tuning" shaft 

is in a fully counterclockwise position or until U.H.F. dial shaft is 
fully clockwise. Place U.H.F. dial on its shaft so that the number 83 
is in top center position. 

REPLACING U.H.F. DIAL DRIVE CORD 
As it is necessary to remove drive cord when replacing U.H.F. Tuning Belt 
(9), the belt should be replaced at this time if it is worn. The method of 
accomplishing this is given in a separate procedure outlined below. 

1. Remove Bracket and Triangular Shaped Guard (7). 

2. Turn U.H.F. tuner shaft fully counter-clockwise and if necessary 
loosen set screws and turn Drive Pulleys (6) and (12) until opening 
in their rims are located as shown in lower illustration. 

3. String drive cord by placing ring at end of cord over tongue of Drive 
Pulley (6) and winding cord around pulleys as shown in lower illus-

tration. 

4. Replace U.H.F. dial by following procedure given in paragraph 5 in 

section entitled " Reinstalling Tuners." 

1 

The tuning mechanism of this receiver comprises two R.F. tuning units-a 
13-position V.H.F. tuner which covers the 12 V.H.F. channels and a con-
tinuous type U.H.F. tuner which covers all of the U.H.F. television channels. 

When it is necessary to remove the tuning units for service, it can be ac-
complished by following the procedure given in the following paragraphs. 
For simplicity, there is a separate removal procedure for e,ch of the 

tuners. 
Instructions for replacing the U.H.F. tuning belt and the dial drive cord are 

also given below. 

REMOVING U.H.F. TUNER 
(Numbers which appear after parts mentioned in 
text refer to parts shown in illustration above.) 

Disconnect leads marked S, R and T on "Bottom View of Chassis Show-
ing Connections of R.F. Tuners." Also disconnect 300-ohm twin- lead 
to U.H.F. Tuner (4) at V.H.F. Selector Switch ( 17); terminals S3 and S12. 

2. Remove Bracket and Triangular Shaped Guard (7) shielding U.H.F. 

Tuning Gear (5). 
3. Turn fine tuning knob until U.H.F. tuner shaft is fully counter-clockwise, 

then loosen two set screws and slide U.H.F. Dial Drive Pulley (6) off 
of shaft. (To avoid the necessity of restringing U.H.F. dial drive cord, 
hold Drive Pulley (6) so that cord does not slip off and clamp cord 
tightly around pulley by wrapping "scotch" tape around the two 
strands of cord as near as possible to the pulley. Also clamp cord 
around Dial Pulley and Shaft ( 12) in this manner.) 

Remove the two U.H.F. Tuner Mounting Screws ( 2) and a third screw 
(not shown in illustration) located underneath chassis on Mounting 
Bracket ( 1). 
Loosen the two set screws on U.H.F. Tuning Gear (5) and free tuner 
from mounting by pulling away from bottom of chassis. Tuner may 
now be completely removed by sliding it toward rear of chassis, thus 
disengaging unit from Gear (5) and Pulley Brackets ( 10). 

If tuner is returned to factory for repair it must be shipped with all parts 

remo;ed as indicated above. 

4 

5 

REMOVING V.H.F. TUNER 
(Numbers which appear after parts mentioned in 
text refer to parts shown in illustration above.) 

1. Remove U.H.F. tuner as described above. 

2. Disconnect leads marked M, N, P, Q and U on "Bottom View of Chas-
sis Showing Connections of R.F. Tuners." Also disconnect the two 
white and yellow leads from the tuner to the V.H.F. Selector Switch 

(17); at terminals S8 and S17. 

3. Rotate Channel Selector knob until V.H.F. Selector Switch Actuator 
Cam is completely disengaged from Switch ( 17) and remove the two 
switch mounting screws. 

4. Remove channel Selector knob, Fine Tuning knob and U.H.F. Dial 

from their shafts by pulling them forward. 

5 

REPLACING U.H.F. TUNING BELT 
1. Follow steps 2 and 3 in procedure entitled " Removing U.H.F. Tuner" 

and step 4 in procedure entitled "Removing V.H.F. Tuner." 

2. Remove old Tuning Belt (9) by pulling it over Drive Pulleys (6) and 
(12) and through shaft opening on front of chassis. 

3. Install new belt by using reverse of procedure given in step 2 above. 

4. Replace Drive Pulley (6) following procedure given in paragraphs 3, 

4 and 5 in section " Reinstalling Tuners." 

521245 
U.H.F. DIAL 
SHAFT & 
PULLEY 

522018 
BELT 

170761 
SET SCREW 

521714 
PULLEY 

521361 
CLIP 

FINE TUNING 
SHAFT 

ON V H F TUNER 

CHANNEL 
SELECTOR 
SHAFT 

ON V H F TUNER 

521338 521241 
C IP PULLEY & GEAR 

DIAL DRIVE CORD ARRANGEMENT 

521716 
GEAR 

170761 
SET SCREW 

521715 
PULLEY 

117057 
IAL CORD 
505161 
SPRING 

119087 
RING 

HORIZONTAL 
HOLD 

VERTICAL. 
HOLD 

VOLUME 
OFF-ON 

PRODUCTION CHANGES 
The following tabulation furnishes complete details on changes which occurred during receiver 
production. The receivers incorporating these changes are identified by coding stamped on rear 
surface of chassis. The coding consists of one or more letters following the word SERIES, as 
SERIES B, SERIES AC, etc., and corresponds to similarly lettered changes shown below. Chassis 
incorporate only that change indicated by letter designation; i.e., chassis stamped "SERIES BE" 
does not include changes "A" or "C" or "D". 

The circuit shown on this page applies 

to "SERIES ABCD" chassis 

A letter following the component circuit diagram number thus-201^, indicates that this 
particular item was affected by a circuit change. The letter corresponds to the series code letter 
listed in the production change column, from which complete change information can be 
obtained. 

LETTER 

DESIGNATION 
DESCRIPTION OF CHANGE 

UNCODED INITIAL PRODUCTION 
,,A ,, The following changes were incorporated to improve the video response. 

1. Change peaking coil 51 in plate circuit of tube V4 ( Video Amp.) from 
part 520984 to 520689. 

2. Change resistor 52 in parallel with peaking coil 51 from 15,000 Ohms 
to 12,000 Ohms. 

3. Change peaking coil 53 in plate circuit of tube V4 ( Video Amp.) from 
part 520986 to part 509342. 

4. Change resistor 54 in plate circuit of tube V4 ( Video Amp.) from 3900 
Ohms to 2200 Ohms. 

5. Change resistor 55 in plate circuit of tube V4 ( Video Amp.) from 1500 
Ohms to 1800 Ohms. 

"B" The following change was incorporated to maintain proper focus for the 
normal range of the brightness control. 
1. Change resistor 68 in brightness circuit from 100,000 Ohms to 220,000 

Ohms. 

"C" 
The following change was incorporated to facilitate production. 
1. Add condenser 240 (680 Mmfd.) between the grid of tube VI ( 1st I.F. 

Amp.) and I.F. transformer 9. 

"D fl The following change was incorporated to improve sync. stability in the 
presence of electrical interference or weak signal. 
1. Disconnect resistor 94 ( 18,000 Ohms) from the plate of tube V4-12BY7 

(Video Amp.) and reconnect it to the ¡ unction of resistors 54 ( 2200 
Ohms) and 55 ( 1800 Ohms) located in plate load circuit of tube V4. 
Note: The sound take-off for tube V13 (Sound I. F. Amp.) remains con-
nected to the plate of tube V4 ( Video Amp.) 

2. Change resistor 106 located in plate circuit of tube V7A ( Sync. Amp.) 
from 4700 Ohms ±-10% V2 watt to 6800 Ohms ± 10./0 1 watt. 

The following changes were incorporated to improve picture quality. 
1. Change resistor 219 in the cathode circuit of tube V17 ( Picture Tube) 

from 470,000 Ohms to 330,000 Ohms. 
2. Change connection of grid, pin 10, of tube V17 ( Picture Tube) from 

320 volt supply to 450 volt supply. 
3.• Change connection of grid, pin 6, of tube V17 ( Picture Tube) from 270 

volt supply to receiver chassis. 

The following change was incorporated to provide a greater margin of 
safety for the plate load resistor of tube V7A ( 12AU7). 
1. Change resistor 105 located in plate circuit of tube V7A (Sync. Amp.) 

from 4700 Ohms V2 watt to 4700 Ohms 1 watt. 

The following change was incorporated to improve picture quality by 
reducing the noise level ( snow) in Video Amp. system. 
1. Add resistor 242 (6800 Ohms) in parallel with peaking coil 41 located 

in grid circuit of V4 ( Video Amp.) 
2. Change peaking coil 42 located in grid circuit of tube V4 ( Video Amp.) 

from part 520985 (double pi, coded with green dot) to port $09341 
(single pi, coded with green dot). 

3. Change peaking coil 51 located in plate circuit of tube V4 ( Video Amp.) 
from part 520689 ( single pi, coded with purple dot) to part 520984 
(single pi, coded with red dot). 

4. Change resistor 52 located across peaking coil 51 in plate circuit of 
V4 (Video Amp.) from 12,000 Ohms to 15,000 Ohms. 

5. Change peaking coil 53 located in plate circuit of tube V4 (Video Amp.) 
from part 509342 ( single pi, coded with yellow dot) to part 509340 
(single pi, coded with white dot). 

BRIGHTNESS 
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Ill 1 F AMA 
7,4 I F. AMP 3,0 IF AMP 
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Tuner set to an inactive channel with antenna terminals 
shorted and connected to ground. 
Controls set for normal reception-Power Booster control 
completely counterclockwise. 
Voltages marked with an asterisk (*) will vary widely with 
control settings. 
R.F. tuner voltages were measured with tubes removed from 
sockets. 
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PARTS LIST 
DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

2  513038 

3   513038 

4  513038 

5  513013 

6   513013 

10  513455 

11  513038 

14  513037 

18  513037 

19 513038 

20   513448 

24   513449 

CONDENSERS 

Condenser-ceramic 1500 Mmfd. 400 volt  .35 

Condenser-ceramic 1500 Mmfd. 400 volt  .35 

Condenser-ceramic 1500 Mmfd. 400 volt  .35 

Condenser-ceramic 5000 Mmfd. 450 volt  .36 

Condenser-ceramic 5000 Mmfd. 450 volt  .36 

Condenser-ceramic 8.2 Mmfd. =5% 400 
volt (Temperature compensating)  .25 

Condenser-ceramic 1500 Mmfd. 400 volt  .35 

Condenser-ceramic 470 Mmfd. 400 volt  .35 

Condenser-ceramic 470 Meld. 400 volt  .35 

Condenser-ceramic 1500 Mmfd. 400 volt  .45 

Condenser-ceramic 12 Mmfd. -2.--5% 500 volt 
(Temperature compensating)   1.05 

Condenser-ceramic .5 Mmfd. 500 volt 
(Temperature compensating)   1.05 

28  513038 Condenser-ceramic 1500 Mmfd. 400 volt ... .35 

30   513037 Condenser-ceramic 470 Meld. 400 volt .35 

34   513038 Condenser-ce•amic 1500 Mmfd. 400 volt  .35 

35   513044 Condenser-ceramic 680 Mmfd. 400 volt  
38   513454 Condenser-ceramic 4 Mmfd. -±-1% 500 volt 

(Temperature compensating) . .25 

e  513432 Condenser-ceramic 5 Mmfd. :!:. 10% 500 volt 
(Temperature compensating)   .30 

45   513013 Condenser-ceramic 5000 Mmfd. 450 volt .36 
47  512238 Condenser-.22 Mid. 200 volt  .50 

50  513438 Condenser-ceramic 47 Mmfd. -±5% 500 v. 
(Temperature compensating)   .45 

58  512239 Condenser-.47 Mid. 200 volt  .75 

61  513032 Condenser-ceramic 220 Mmfd. 1000 volt... .40 

62 512216 Cond -.1 Mid. 200 volt  30 

65  512235 Condenser-.047 Mid. 200 volt . .30 
71  512210 Condenser-.03 Mid. 200 volt .35 

79   513013 Condenser-ceramic 5000 Mmfd. 450 volt .36 

85-A,B,C 508072 Condenser-electrolytic 
A-40 Mid. 450 volt 
B-40 Mfd. 450 volt   4.50 
C-40 Mid. 450 volt  

89  160095 Condenser-electrolytic 40 Mid. 300 volt  2.00 

90-A,B.... 509002 Candenser--electrolytic 
A-80 Mid. 250 volt 
13-100 Mid. 50 volt 1 

91  504719 Condenser-electrolytic 4 Mid. 450 volt  1.00 

95  512235 Condenser-.047 Mfd. 200 volt  .30 
98  512239 Condenser-.47 Mid. 200 volt  .75 

103  512205 Condenser-.01 Mid. 400 volt  .25 

107  512502 Condenser-mica 100 Mmfd. ±:10% 500 volt 
108 508071 Condenser-trimmer trimmer 10-160 Mmfd. (Horizon-

.40 

109   513030 Condenser-ceramic 47 Mmfd. 1000 volt. .40 

110  512232 Cond .......... Mid. 400 volt  .25 

115  512235 Condenser-.047 Mid. 200 volt  .30 

119   512239 Condenser-.47 Mid. 200 volt  .75 

121   512236 Condenser-.047 Mid. 400 volt  .30 

122  512233 Condenser-.022 Mid. 400 volt --- .30 

127 513427 Condenser-ceramic 200 Mmfd. -±2% 500 v. 
(Temperature compensating)   .65 

130 512311 Cond -.01 Mid. 400 volt (Special Char-
acteristic) .30 

131  512547 Condenser-mica 820 Mmfd. 500 volt .50 

132   513009 Condenser-ceramic 1000 Mmfd. 500 volt.... .28 

133   513006 Condenser-ceramic 270 Mmfd. 500 volt .25 

135  512238 Condenser-.22 Mid. 200 volt 

137  512218 Condenser-.1 Mid. 600 volt  .55 

141  512237 Crndenser-.047 Mid. 600 volt 

142   512234 Cond -.022 Mid. 600 vol   .35 

144   520990 Condenser-ceramic 500 Mmfd. 20,000 volt.. 1.75 

147  512235 Condenser-.047 Mid. 200 volt  .30 
150   513027 Cond •-ceramic 56 Mmfd. ± 10c)E, 1500 v. .45 

152   513001 Condenser-ceramic 2.2 eAmfd. 500 volt  . 16 

155  513013 Condenser-ceramic 5000 Mmfd. 450 volt.... .36 
156  513013 Condenser-ceramic 5000 Mmfd. 450 volt 

158-A  509706 Cond -ceramic 10 Mmfd. (part of 
sound discriminator)   3.00 

158-8 509706 Condenser-ceramic 95 Mmfd. ( port of 
sound discriminator)   3.00 

160  513010 Condenser-ceramic 1500 Mmfd. 350 volt.... .30 

162  513013 Condenser-ceramic 5000 Mmfd. 450 volt.....36 

165  513013 Condenser-ceramic 5000 Mmfd. 4.50 volt.....36 
166  512235 Condenser-.047 Mid. 200 volt  .30 

167  513013 Condenser-ceramic 5000 Meld. 450 volt.... .36 
170   505174 Condenser-electrolytic 10 Mid. 150 volt  

171 513010 Condenser-ceramic 1500 Meld. 350 volt 
173 513006 Condenser-ceramic 270 Meld. 500 volt 

174 512205 Condenser-.01 Mid. 400 v&. 
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MODELS 21C-9325F, G 

DIA. 
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

175  512204 Condenser-.01 Mfd. 200 volt  .25 

179 513013 Condenser-ceramic 5000 Mmfd. 450 volt.....36 
183-A  508062 Condenser-ceramic .01 Mid. 450 volt 

(part of Integrator Unit)  1.40 

508062 Condenser-ceramic 2000 Mmfd. 450 volt 
(part of Integrator Unit)  1.40 

183-E  508062 Condenser-ceramic 5000 Mmfd. 450 volt 
(port of Integrator Unit)  1.40 

183-G 508062 Condenser-ceramic 5000 Mmfd. 450 volt 
(part of Integrator Unit)  1.40 

185   512533 Condenser-mica 4700 Mmfd. -I-5% 1000 v. 1.40 

190  512236 Condenser-.047 Mid. 400 vol   .30 

192  504719 Condenser-electrolytic 4 Mid, 450 volt  1.00 
194   512218 Condenser-. 1 Mid. 600 volt   .55 

206  513013 Condenser-ceramic 5000 Mmfd. 450 volt 
210 512216 Condenser-.1 Mid. 200 volt   .30 

216 512502 Condenser-mica 100 Mmfd. 500 volt.... .25 
218 513030 Condenser-ceramic 47 Mmfd. 1,000 volt  

240 513044 Condenser-ceramic 680 Mmfd. 400 volt 
(used when letter "C" is included in series 
designation at rear of chassis)   

404 509064 Condenser-trimmer 3-9 Mmfd  

406   513453 Condenser-ceramic 3 Mmfd. I-10% 500 v. 
(Temperature compensating)   .35 

408 513033 Condenser-ceramic 1.5 Mmfd. 500 volt  .35 

409 • Condenser-ceramic 800 Mmfd. ( Feed thru 
type) ( part of center shield) 

415 513041 Condenser-ceramic 1000 Mmfd. 500 volt  .30 
417 509063 Condenser-trimmer 0.5-3 Mmfd 

418   513040 Condenser-ceramic 68 Mmfd. I-10% 500 V. 

421  513450 Condenser-ceramic 5 Mmfd. -I-5% 500 y .40 

422  • Condenser-fine tuning ( 3.5 Mmfd)  

423   520719 Condenser-ceramic 47 Mmfd. -2.-10% 500 
volt (Temperature compensating)  .40 

426  513437 Condenser-ceramic 10 Mmfd. -±10% 500 
volt ( Temperature compensating)  .40 

427 509063 Condenser-trimmer 0.5-3 Mmfd 

430 513041 Condenser-ceramic 1000 Mmfd. 500 volt  .30 
432 513451 Condenser-ceramic 6.8 Mmfd. ±5% 500 v  .85 

435 513009 Condenser-ceramic 1000 Mmfd. 500 volt  .28 

436 513452 Condenser-ceramic 110 Mmfd.  .45 
437 Condenser-ceramic 800 Mmfd. (Feed thru 

type) (part of center shield)  

438 Condenser-ceramic 800 Mmfd. ( Feed thru 
type) ( part of center shield)  

439 ... Condenser-ceramic 800 Mmfd. (Feed thru 
type) (part of center shield) 

440   513041 Condenser--ceramic 1000 Mmfd. 500 volt  .30 

442 Condenser-cerumic 800 Mmfd. (Feed thru 
type) (part of center shield) 

443 513041 Condenser-ceramic 1000 Mmfd. 500 volt   

503 Condenser-ceramic 1.0 Mmfd. 500 y  

504 Condenser-ceramic 1.0 Mmfd. I-10% 500 v  

506   Condenser-trimmer 0.8-6.5 Mrnfd. 

508 Condenser-ceramic 2.7 Mmfd. 500 v. 
510 Condenser-ceramic 0.25 Morid. ±-10% 500 v. 

511  Condenser-ceramic 0.25 Mmfd. -2--10% 500 v. 

512 Condenser-ceramic 100 Mmfd. -±-10% 5rIO v. 

513 Condenser-ceramic 8.0 Mmfd. 500 y  

516  Condenser-trimmer 0.8-6.5 Mmfd  

518  Condenser-ceramic 2.5 Mmfd. -I-10% 500 v. 

519  Condenser-ceramic 2.2 Mmfd. -I-10% 500 v. 
522  Condenser-ceramic 0.68 Mmfd. 500 v. 

524  Condenser-trimmer 3-10 Mmfd  

529   Condenser-ceramic 6.0 Mmfd. 500 y  

530  Condenser-ceramic 68 Mmfd. 500 y 

532   Condenser-ceramic 68 Mmfd. 500   

7   510118 

8  510348 

12   510151 

13 510112 

15  510151 

17  510138 

21 .... 510783 

23  510172 

26  510151 

27   510174 

29 510112 

32 510153 

33   510117 

36 510130 
43  510150 

44   510166 

48  510153 

RESISTORS 

Resistor-carbon 100 Ohms -.10% 1/2 watt 

Resistor-carbon 4700 Ohms -I-10% 2 watt 

Resistor-carbon 6800 Ohms --t10% 1/2 watt 

Resistor-carbon 47 Ohms I-10% 1/2 watt.... 

Resistor-carbon 6800 Ohms -1'10% 1/2  watt 

Resistor-carbon 1200 Ohms ±10% 1/2  watt 
Resistor-carbon 24,000 Ohms -I-5% 1/2 watt 

Resistor-carbon 100,000 Ohms I-10% 1/2 W. 

Resistor-carbon 6800 Ohms -±-10% 1/2 watt 
Resistor-carbon 120,000 Ohms -I-10% 1/2 W. 

Resistor-carbon 47 Ohms -I-10% 1/2 watt.. 
Resistor-carbon 8200 Ohms ±-10% 1/2 watt 

Resistor-carbon 82 Ohms -2:10% 1/2 watt .. 

Resistor-carbon 470 Ohms t.-10% 1/2 watt 

Resistor-carbon 5600 Ohms -±: 10% 1/2 watt 

Resistor-carbon 47,000 Ohms -.2:10% 1/2 W. 
Resistor-carbon 8200 Ohms -I-10./e 1/2 watt 

.36 
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DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

510723 Resistor-carbon 12,000 Ohms -.53'o V2 Watt 
used when letter " A" is included in series 

52 designation at rear of chassis)   

510744 Resistor-carbon 15,000 Ohms -I-5% 1/2  watt 
(used when letter "A" is not included in 
series designation at rear of chassis)   

54  

510242 Resistor-carbon 2200 Ohms ± 10% 1 (watt used when letter " A" is included in series 

designation at rear of chassis) 510247 Resistor-carbon 3900 Ohms -1-.10IYo 1 watt 

(used when letter "A" is not inc:uded in 
series designation at rear of chassis) 

510141 Resistor-carbon 1800 Ohms I-10% 1/2 watt 
(used when letter " A" is included in series 

55  designation at rear of chassis) 
510139 Resistor-carbon 1500 Ohms I-10./c. 1/2  watt 

(used when letter " A" is not included in 
series designation at rear of chassis)  . 12 

56  510163 Resistor-carbon 33,000 Ohms I-10% 1/2 w. . 12 
57  510701 Resistor-carbon 3.3 Meg. -I-10% V2 watt.....12 

59  510172 Resistor-carbon 100,000 Ohms -J:10% 1/2 w. . 12 

60  510172 Resistor-carbon 100,000 Ohms -±10% 1/2  w. . 12 

64 510186 Resistor-carbon 560,000 Ohms -1.-10% 1/2  w. . 12 

510178 Resistor-carbon 220,000 Ohms -.±. 10% V2 w  
(used when letter " 8" is included in series 

68 designation at rear of chassis)  .12 
510172 Resistor-carbon 100,000 Ohms .±-10% 1/2  w  

(used when letter " 8" is not included in 
series designation at rear of chassis) . 12 

70  510167 Resistor-carbon 47,000 Ohms -I-10% 1/2 watt . 12 

77 510101 Resistor-carbon 10 Ohms -±10% 1/2  w. .12 
83  510172 Resistor-carbon 100,000 Ohms -±10% 1/2  w. . 12 

87  510741 Resistor-wire wound 600 Ohms -I-10°/0 10 w. .90 

88  510779 Resistor-wire wound 400 Ohms -I-10% 10 w. .75 

92 510139 Resistor-carbon 1500 Ohms -I-10% Va watt .12 
93 510357 Resistor-carbon 15,000 Ohms ±10% 2 w. .35 

94   510159 Resistor-carbon 18,000 Ohms I-10% 1/2 w. . 12 

96  510193 Resistor-carbon 2.2 Meg. 1/2  watt  .12 

97 510752 Resistor-carbon 1.5 Meg. I-10% 1/2 watt . 12 

99   510171 Resistor-carbon 82,000 Ohms -I-10% 1/2  w. . 12 
100 510178 Resistor-carbon 220,000 Ohms -1-10% 1/2  w. . 12 

102 510160 Resistor-carbon 22,000 Ohms --L-10% 1/2 w. .12 

104 510197 Resistor-carbon 10 Meg. V2 watt .12 

510248 Resistor-carbon 4,700 Ohms -.L-10% 1 watt . 16 
(used when letter "D" is included in series 

105 designation at rear of chassis) . .16 
510148 Resistor-carbon 4700 Ohms -I-10% 1/2  w. 

(used when letter "D" is not included 
in series designation at rear of chassis) 

510251 Resistor-carbon 6800 Ohms I-10% 1 watt 

designation at rear of chassis) 
510148 Resistor-carbon 4700 Ohms I-10% 1/2  w. 

(used when letter " D" is included in series 

;used when letter " D'' is not included in 
series desianation at rear of chassis) .12 

111  510181 Resistor-carbon 330,000 Ohms -. 10% 1/2 ve. .12 
112  510189 Resistor-carbon 820,000 Ohms -1-10% 1/2  w. . 12 

113   510178 Resistor-carbon 220,000 Ohms -.L-10% 1/2  v., . 12 
114   510190 Resistor-carbon I Meg. I-10% Vz watt  .12 

116  510172 Resistor-carbon 100,000 Ohms -±-10% 1/2 w. .12 

117 510281 Resistor-carbon 330,000 Ohms -.L-10% 1 w. . 16 

118  510148 Resistor-carbon 4700 Ohms -I-10% 1/2 watt . 12 

120   510169 Resistor-carbon 68,000 Ohms ±= 10% 1/2  w. . 12 
124   510174 Resistor-carbon 120,000 Ohms -±-10% 1/2  w. . 12 

125  510175 Resistor-carbon 150,000 Ohms ±.-10% 1/2 w. . 12 

126  510154 Resistor-carbon 10,000 Ohms ±10% 1/2  w. . 12 
129  510269 Resistor-carbon 68,000 Ohms ±10% 1 w. . 16 

134  510184 Resistor-carbon 470,000 Ohms -±10% 1/2 w. . 12 

136  510318 Resistor-carbon 100 Ohms -±10% 2 watt.....25 

138  510166 Resistor-carbon 47,000 Ohms -±-10% 1/2 w. . 12 
139  510356 Resistor-carbon 12,000 Ohms -±10% 2 watt .24 

143  510725 Resistor-carbon 3.3 Ohms ±10% 1/2 watt.... . 16 
145   510190 Resistor-carbon 1 Meg. -±10% 1/2  watt .12 

146  510134 Resistor-carbon 680 Ohms 1/2  watt  .12 

154  510117 Resistor-carbon 82 Ohms -.± 10% Va watt . 12 
157  510249 Resistor-carbon 4700 Ohms 1 watt  .16 

159  510124 Resistor-carbon 220 Ohms --L-10% 1/2 watt.12 

161  510159 Resistor-carbon 18,000 Ohms -±-10% 1/2  w. .12 
163  510124 Resistor-carbon 220 Ohms -I-10% 1/2 watt . 12 

164  510169 Resistor-carbon 68,000 Ohms -±-10% t/2 vr. . 12 

168  510197 Resistor-carbon 10 Meg. 1/2  watt  .12 

169  510160 Resistor-carbon 22,000 Ohms -I-10% V2 w. .12 

172  510184 Resistor-carbon 470,000 Ohms -I-10% Va w. . 12 

177  510778 Resistor-carbon 560,000 Ohms ±5% 1/2 w. . 16 

178  510747 Resistor-carbon 820,000 Ohms -1-3% Va W. .20 
182  510159 Resistor-carbon 18,000 Ohms -2.-10% V2 w. . 12 

183.11  508062 Resistor-carbon 22,000 Ohms Vs watt 
(part of Integrator Unit)  1.40 

183-D...... 508062 Resistor-carbon 8200 Ohms Vs watt 
(part of Integrator Unit)  1.40 

106 
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DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

183-F ... 508062 Resistor-carbon 8200 Ohms Vs watt 
(part of Integrator Unit)  1.40 

186 Resistor-carbon 1.2 Meg. ±5% 1/2  watt  . 12 

188   Resistor-carbon 470,000 Ohms --L-10% 1/2 w. . 12 

191  Resistor-carbon 8200 Ohms -±-10% Va w. . 12 

193   Resistor-carbon 330,000 Ohms -I-10% Va w. . 12 

195   Resistor-carbon 2.2 Meg. Va Watt   .12 

197  Resistor-carbon 390 Ohms -I-10% 1/2  watt . 12 

Resistor-carbon 560 Ohms I-10% V2 watt . 12 
200   Resistor-carbon 560 Ohms -I-10% 1/2 watt . 12 

201   Resistor-carbon 150,000 Ohms -±-10% 1/2  w. . 12 

204 Resistor-carbon 220,000 Ohms -I-10% 1/2 w. . 12 
205 Resistor-carbon 4700 Ohms ±10% 2 watt .25 

207 Resistor-carbon 2700 Ohms ±-10% 2 watt .35 

209 Resistor-carbon 22,000 Ohms z•-110% 1/2  Ye. .12 

212 Resistor-carbon 150,000 Ohms L.10% 1/2  w. . 12 
213 Resistor-carbon 150,000 Ohms -2=10% w. . 12 
214 Resistor-carbon 1 Meg. ±-10% 1/2 watt ..12 

215 Resistor-carbon 56,000 Ohms I-10% 1/2  watt . 12 

217 Resistor-carbon 470 Ohms I-10% 1/2  watt . 12 

219 

510777 

510184 

510153 

510181 

510193 

510129 

510132 

510132 

510175 

510178 

510348 

510344 

510160 

510175 

510175 
510190 

310168 

510130 

510181 Resistor-carbon 330,000 Ohms -I-10% 1h 
watt ( used when letter "D" is included 
in series designation at rear of chassis). . 12 

510184 Resistor-carbon 470,000 Ohms -±10% 1/2 
watt ( used when letter "D" is not in-
cluded in series designation at rear of 
chassis) .12 

221 510172 Resistor-carbon 100,000 Ohms -I-10% 1/2 
watt   .12 

403  510158 Resistor-carbon 15,000 Ohms V2 watt  .12 

40.5 510167 Resistor-carbon 47,000 Ohms 1/2  watt   .12 

410 510181 Resistor-carbon 330,000 Ohms -1.-10% 1/2  w  .12 

411 510178 Resistor-carbon 220,000 Ohms I-10% 1/2 W  .12 

414 510130 Resistor-carbon 470 Ohms I-10% 1/2 w  .12 

416 510100 Resistor-carbon 10 Ohms -.1-10% V2 w  .12 

419 510131 Resistor-carbon 470 Ohms 1/2  w.  .12 

420 510149 Resistor-carbon 4700 Ohms 1/2  watt  .12 

424 510158 Resistor-carbon 15,000 Ohms Vz watt.12 

425 510179 Resistor-carbon 220,000 Ohms V2 watt . 12 

428 510155 Resistor-carbon 10,000 Ohms V2 watt .12 

434 510158 Resistor-carbon 15,000 Ohms Vz watt   . 12 

501   Resistor-carbon 470,000 Ohms Va watt 

502 Resistor-carbon 470,000 Ohms V2 watt 

509 Resistor-carbon 22 Ohms Vz watt  

520 Resistor-carbon 22 Ohms 1/2 watt 

525 Resistor-carbon 12,000 Ohms I-10% 1/2  w. 

COILS AND TRANSFORMERS 

9  Coil- 1st I.F. grid and Adjacent Picture I.F. 
Trop   

16 Coil-Ist I.F. plate  

22 Trap-sound I.F. and Adjacent Sound I.F  

25 Coil-2nd I.F. Grid  

31 Transformer-2nd I.F.   

37 • Transformer-3rd I.F.   

41 ...... 520620 Coil-peaking   
42  520985 Coil-peaking   

509603 Coil-4.5 Mc. trap ( includes slug and con. 
49  j denser #50)   1.20 

507357 Slug core for 4.5 Mc, trap coil  .20 

520689 Coil-peaking ( used when letter "A" is in-
cluded in series designation at rear of 

51  chassis)   .65 
520984 Coil-peaking ( used when letter " A" is not 

included in series designation at rear of 
chassis)   .50 

509342 Coil-peaking ( used when letter " A" is in-
cluded in series designation at rear of 

53  chassis) .60 
520986 Coil-peaking (used when letter "A" is not 

included in series designation at rear of 
chassis)   .60 

76  520951 Transformer-power   17.30 

86  508341 Choke-filter   3.60 

.65 

.63 

128  520943 Transformer-syncroguide   2.50 

521064 Slug core for syncroguide transformer  .70 

140  521066 Transformer-horizontal output   8.30 
151-A,B 520942 Yoke-picture tube deflection ( includes leads, 

connectors and resistors # 199 and #200) 7.50 
153  509378 Transformer-audio take-off   1.50 

158  509706 Transformer-TV sound discriminator 
(includes condensers 158A and 1588)  3.00 

180   509376 Transformer-audio output   1.83 

184   520980 Transformer-vertical blocking oscillator  1.90 
198   520975 Transformer-vertical output ( includes con-

nectors for deflection yoke leads)  4.00 
241 522020 Coil-43 Mc. trap .50 

*-This part is not supplied as a Service replacement item. 
(-This par is not supplied as a Service replacement item. Tuner to be returned to factory for repair. 

ALL PRICES ON THIS PARTS LIST ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

DIA-
GRAM PART 
NO. NO. DESCRIPTION 

LIST 
PRICE 

•401 521821 Coil-UHF. I.F. Coupling (Coded "• 10•") 
(includes resistors 414, 416 and condenser 
415)   2.75 

521822 Coil-antenna; channe #2 (Coded "• 2Q•") 
521823 Coil-antenna; channe #3 (Coded "• 3Q•") 
521824 Coil-antenna; channe #4 (Coded "• 40•") 
521825 Coil-antenna; channe #5 (Coded "• 5Q•") 
521826 Coil-antenna; channe #6 (Coded "• 60•") 

•402 521827 Coil-antenna; channe #7 (Coded "•70•") 
521828 Coil-antenna; channel #8 (Coded "•80• -) 
521829 Coil-antenna; channe le (Coded "• 90• -) 
521830 Coil-antenna; chan. #10 (Coded "• 10Q•") 
521831 Coil-antenna; chan. # 11 (Coded "• 1113•") 
521832 Coil-antenna; chan. #12 (Coded "• 120•") 
521833 Coil-antenna; chan. #13 (Coded "• 130.") 

407 . 520701 Coil-cathode coupling   .15 

•412 521841 Coil-UHF. I.F. Coupling (Coded "• 1R•") 2.75 

•413 

429 

431 521835 Choke-mixer plate  .85 

433 521836 Coil  .85 

441 520518 Coil-choke   .10 

444  520520 Coil-choke   .10 

505   Inductor--Ant. End 

Inductor-Antenna Preselector tuning  
5078 Inductor-Mixer-Detector tuning   

507C Inductor-Oscillator tuning   

514   Transformer-UHF, converter I.F. 

515   Inductor-Mixer End   

517 t Coil-choke ..  

523   Inductor-Oscillator End 

526 Coil-choke   

527  Coil-choke 

528  2 Coil-choke   

531  2 Coil-cnoke 

1.40 
1.40 
1.40 
1.40 
1.40 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 

1.85 
1.85 
1.85 
1.85 
1.85 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
1.70 
.05 

521842 Coil-R.F. & osc.; chan. #2 ( Coded "• 2R•") 
521843 Coil-R F. & osc.; chan. #3 (Coded "• 3R•") 
521844 Coil-R.F. & osc.; chan. #4 (Coded "• 4R•") 
521845 Coil-R.F. & osc.; chan. #5 (Coded "• 5R•") 
521846 Coil-R.F. & osc.; chan. #6 (Coded "• 6R•") 
521847 Coil-R.F. & osc.; chan. #7 (Coded "•7R•") 
521843 Coil-R.F. & osc.; chan. #8 (Coded "• 8R•") 
521849 Coil-R.F. & osc.; chan. #9 (Coded "•9R•") 
521850 Coil-R.F. & osc.; ch. #10 (Coded "• IR.") 
521851 Coil-R.F. & osc.; ch. #11 (Coded "• 11R•") 
521852 Coil-R.F. & osc.; ch. # 12 (Coded "• 12R•") 
521853 Coil-R.F. & osc.; ch. #13 (Coded "• 13R•") 
507786 Slug for osc. coil; auxiliary fine tuning adj. 

521834 Coil-neutraliting   

CONTROLS 

46 521057 Power Booster (Contrast) potentiometer (300 
Ohms 1/2  watt) 

67-
A,B,C 521060 Volume and Brightness potentiometers ( in-

cludes On- Off switch) 
A-Brightness ( 100,000 Ohms 1/4 watt) 
B-On-Off Switch 
C-Volume (1 Meg. 1/4  watt) 

108 508071 Horizontal Drive Condenser ( 10-160 Mmfd.) .40 
123   521059 Horizontal Hold potentiometer (50,000 Ohms 

Vz watt)   2.00 

148  520996 Width potentiometer (400 Ohms -1-.10% 4 w.) 1.50 
176  520746 Tone potentiometer (500,000 Ohms V4 Watt) 1.00 

187 521058 Vertical Hold potentiometer ( 1 Meg. 1/4 w.) 1.00 

189  520944 Vertical Size potentiometer (2.5 Meg. 1/4 w.) .80 

196  520945 Vertical Linearity potentiometer (5000 Ohms 
Va watt)   

422 Fine Tuning condenser (3-5 Mmfd.) 

.85 

1.00 

39  509386 

69   521183 

72   521267 

75   521803 

78  118921 

149  508713 

181 508174 
183 
A to G 508062 

239 521188 

400 509695 

OTHER ELECTRICAL PARTS 

Crystal detector   

Ion trap   
Centering magnets (included with bock cover 

of yoke)   1.10 

Fuse; 4 amp. 125 volt " Slow Blow"  .25 

Channel lite (Mazda #47) 6-8V. 150 Ma  .15 
Fuse for horizontal sweep circuit; 1/4 Amp  
250 volt   .20 

Speaker-P.M. Dynamic (6"x9") 8.40 

Integrator unit ( includes all condensers and 
resistors from 183-A to 183-G)  1.40 

Switch, VHF.-UHF. selector   3.50 

Built-in antenna   1.00 

1.00 

.90 

1.00 

1.00 

@John F. Rider 
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r-
625 SERIES (CONSOLE) TELEVISION RECEIVER 

ØL-4 

eL-401 
VHF OSC. & MIXER e L-301 

EAMP 

T 6 I 

UHF OSC 

(2) 
L- 17 

YOKE SOCKET 

CON V. SEC. 39.75 MC TRAP 

I§.1 VIDEO IF AMP 
T-7 

II VIDEO IF OUTPUT r8 HORIZ AFC 
RATIO DET. PHASE DET. 

ARC JIIELAY DIODE 
& AUDIO AMP 

4125-47.25 MC TRAP 

T-9 

T-8 
RATIO DET. PHASE INV 

2fi.0 VIDEO IF INPUT 211IPSYNC CUPPER 

RATIO DET. 
DRIVER 2,14.gVIDEO IF AMP 

T-10 

32 VIDEO IF 

Ts35 

2t4C2 AUDIO IF 

1ST AUDIO I F 
3RD VIDEO IF AMP NOISE CANCEL 

4TH I r 
VIDEO AUDIO 
IF IF 

T-I I L-Ï 

FRONT 

625 

24TP4 
24 CP4 A 

KINESCOPE V-15 

HORIZ DAMPER DAMPER OSC. 

LABEL NO. 146568 

AUDIO 
OUTPUT 

HORIZ 
AMP 

VERT OUTPUT 

VERT. 
OSC. 

POWER RECTIFIER 
SPKR. SOCKET 

POWER 
RECTIFIER 

PHONO 
L-28 SlICH 

HORIZ TV 

IST VIDEO 
PHONO 1STSYNC CLIPPER INPUT 

(2) 

-LINq 
NOISE HORIZ HORIZ Ride' HORIZ VERT VERT 
CANCEL LIN DRIVE SIZE  SIZE LIN 
0 e e M-4 o e e 

R-26I L-29 R-255 L-30 R-228 R-232 

TUBE VOLTAGE CHART 

1. Measurements are made at 11 7 Volts line using vacuum tube voltmeter. All voltages are D.C. and are 
positive with respect to chassis ground except where noted. 

2. Contrast and brightness controls set at minimum, antenna disconnected. 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 

AC AC 
V-10 6CB6 1st VIDEO I.F  .o .65 6.3 6.3 97 90 Gnd. 

AC AC 
V-11 6CB6 2nd VIDEO IF  .0 .65 6.3 6.3 95 96 Gnd. 

V- I2 6CB6 3rd VIDEO I.F  
AC AC 

.0 .9 6.3 6.3 97 99 Gnd. 

V-13 6U8 1st VIDEO AMP  
& 1st SYNC. CLIPPER 

AC 
32 -.25 86 6.3 Gnd. 92 Gnd. Gnd. -1.8 

AC 
V-14 6W6 2nd VIDEO AMP.. ...... 8.2 6.3 265 112 7.8 425 Gnd. 23 

V-16 6U8 1st AUDIO I.F  
& NOISE CANCEL.   

AC 
91 .o no Gnd. 6.3 106 .6 

V-17 6AU6 RATIO DET. DRIVER.. 
AC 

Gnd. Gnd. 6.3 75 83 Gnd. 

AC 
V-18 618 RATIO ........ -.43 - 1.65 -.58 Gnd. 6.3 .0 Gnd. .13 47 

V-19 6V6 AUDIO OUTPUT  NC Gnd. 225 245 .o NC 
AC 
6.3 13 

V-20 6AU6 KEYED A.G.0 ..... 97 112 110 112 2.4 300 112 

V-21 12AU7 PHASE INV  
& 2nd SYNC. CLIPPER 

AC AC 
38 Gnd. 6.0 6.3 6.3 91 10 15 Gnd. 

V-22 6C4 VERT. OSC  
AC 

NC NC Gnd. 6.3 180 -43 .0 

V-23 6BL7 VERT. OUTPUT  .0 278 18 0 278 
AC 

18 6.3 Gnd. 

V-24 6A1.5 PHASE DET  
AC 

.0 .0 Gnd. 6.3 12 NC 

V-25 6SN7 HORIZ. OSC  -15 190 13 4.8 290 
AC 

13 6.3 Gnd. 

V-26 6CD6 HORIZ. OUTPUT NC Gnd. 20 135 7.2 7.2 
AC 
6.3 135 

V-27 6AX4 .............. NC NC 565 NC 255 255 
AC 
6.3 Gnd. 

V-29 5U4 L.V. RECTIFIER  NC 335 NC Plate NC Plate NC 335 

V-30 5U4 L.V. RECTIFIER NC 335 NC Plate NC Plate NC 335 

V-31 6AX4 DAMPER  NC NC 565 NC 255 NC 
AC 
6.3 Gnd. 

DEFLECTION SOCKET NC NC NC 600 560 Gnd. 290 290 

TUNER TERMINAL STRIP VOLTAGES: PIN 10 

V.H.F. TUNER 
(V.H.F. POS.) 

AC 
110 113 6.3 -1.0 .0 .o o -.s .0 225 

UHF POSITION  
AC 

110 112 6.3 110 .o 
AC 

.o 6.3 .0 225 

PIN 1 PIN 2 PIN 10 PIN 11 PIN 12 

AC 
V-15 24CP4A KINESCOPE  Gnd. .0 440 94 6.3 
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MODELS 625CDM, CDO, CM, 625 Series 

ALIGNMENT PROCEDURE 

Apply A.G.C. bias of approximately-2 V to A.G.C. Line (across C-202). Maintain the output level of the 
sweep generator such that the second detector output is 2 volts peak to peak. Scope Cal. 1-V per inch. 

NOTE-USE A NON-METALLIC ALIGNING TOOL AND LIGHT PRESSURE ON ALL SLUGS. 

Signal Generator 
Connection 

Oscilloscope or 
VTVM Connection Adjustments 

1. Output of 40mc. Sweep Genera-
tor to grid of 3rd I.F. Tube, pin 
1 of 6CB6 V-12 thru 100 MMF 
isolating capacitor. 

Input of scope to grid of 
Video Amplifier, pin 2 of 
6U8 V-13 thru 47K ohm 
isolating resistor. 

1. Adjust top and bottom of T-11 
for marker positions as shown 
on curve Figure 1, 

FIG. 1 

2. Output of 40mc. Sweep Genera-
tor to grid of 2nd I.F. Tube, pin 
1 of 6C136 V-11 thru 100 MMF 
isolating capacitor. 

Same as Step I. 1. Adjust top and bottom of T-10 
for marker positions as shown on 
curve Figure 2. 

FIG. 2 

3. Output of 40mc. Sweep Genera-
tor to grid of 1st I.F. Tube, pin 1 

of 6CBÓ V-10 thru 100 MMF 
isolating capacitor. 

Same as Step # 1. 1. Adjust top of T-9 for marker 
position of 47.25mc. 

2. Adjust bottom of T-9 for marker 
positions at 41.25mc. 

3. Adjust bottom of T-6 for marker 
position at 39.75mc. 

4. Adjust bottom of T-7 and T-8 to 
produce curve as shown on Fig-
ure 3. 

4. Raise converter tube shield from 
ground and connect output of 
40mc. sweep generator to the 
shield. 

Same as Step e 1. 1. Adjust top of 7-6 and L-4 on 
tuner (L-14 on standard coil 
tuner) assembly to produce a 
curve as shown on Figure 4. 

FIG. 3 

FIG. 4 

5. Connect a 400 cycle modulated 

4.5mc. signal to the junction of 
Video detector M-13 and C-130. 
Adjust generator output to a 
level to indicate 1.5 Volts on 

VTVM. 

Connect 2-100 resistors 
in series from plate of 
ratio detector pin 2 of 
V-18, 678 to ground. Con-
nect VTVM from junction 
of the 2-100K resistors to 
ground. 

Connect - VTVM ground 
lead to the junction of 
the 2-100K resistors ( see 
5 above). Connect VTVM 
D.C. lead to the junction 
of C-183 and R-182. 

1. Adjust L-21, T- I5 and bottom 
slug of 7-16 for maximum indi-
cation. 

6. Same as Step #5. 1. Adjust the secondary (Top slug) 
of 7-16 for zero volts between 
the positive and negative ex-
cursions. ( Increase Generator out-
put for good deflection). 

Alternate Trap Alignment 

IF THIS METHOD IS USED, IT SHOULD BE PERFORMED BEFORE THE I.F. CURVE ALIGNMENT 

Signal Generator 
Connection 

Oscilloscope or 
VTVM Connection Adjustments 

1. Connect a modulated (400 cycle) 
39.75mc. signal to grid, pin 1 
of the 1st video I.F. Tube-V-10. 

Same as Step # 1. 1. Adjust bottom of 7-6 for mini-
mum response on scope. 

2. Connect a modulated (400 cycle) 
41.25mc. signal to the grid, pin 1 
of 1st video I.F. Tube 6CB6-
V-10. 

Same as Step # 1. 1. Adjust bottom of T-9 for mini-
mum response on scope. 

3. Connect a modulated (400 cycle) 
47.25mc. signal to grid, pin 1 
of 1st video I.F. Tube 6CB6-
V-10. 

Same as Step # 1. 1. Adjust top of T-9 for mínimum 

response on scope. 

© John 7. Rider 

GENERAL ASSEMBLY 

DESCRIPTION 625 CM 625 CDM 625 COO 

BACK PANEL ASSEMBLY  

CABINET 

CASTER   

CHASSIS ASSEMBLY   

DECAL   

DIAL   

DOOR PULL   

GLIDER-FEET   

GRILLE CLOTH  

KNOB TUNING  

KNOB-CHANNEL INDICATOR  

KNOB-TONE  

KNOB-VOLUME   

KNOB-OUTER   

KNOB-INNER   

LENS   

MASK  

NUT-"1- SPEAKER MTG.   

PAD-LENS REST   

SCREEN-CHASSIS SHELF   

SCREW-CHASSIS MTG.   

SCREW-LENS MOULDING   

SCREW-BACK PANEL   

STRIP-LENS EDGE  

SOCKET-CASTER  

SPEAKER   

SPEAKER ASSEMBLY   

101229 

108320 

147047 

112160 

121176 

122041 

81890 

81891 

134195 

134197 

134196 

134199 

134202 

134201 

138039 

174045 

163182 

133133 

130194 

203549 

524206 

521076 

105412 

147053 

155730 

155735 

101229 

108325 

112160 

1 211 76 

122041 

132229 

81890 

81894 

134195 

134197 

134196 

134199 

134202 

134201 

138039 

174045 

163182 

133133 

130194 

203549 

524206 

521076 

105412 

155730 

155735 

101235 

108324 

112160 

121176 

122041 

132228 

81890 

81895 

134195 

134205 

134196 

134207 

134204 

134203 

138039 

1 74046 

163182 

133133 

130194 

203549 

524206 

521076 

105412 

155730 

155735 
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Circuit S-C 
Symbol Part No. 

V-1 162175 
V-2 162179 

V-3 162159 
V-10 162092 
V-11 162092 
V-12 162092 
V-13 162171 

V-14 162101 
V-15 162178 
V-16 162171 

V-17 162032 
V-18 162077 
V-19 162136 
V-20 162032 
V-21 162042 
V-22 162030 
V-23 162102 
V-24 162022 
V-25 162018 
V-26 162176 
V-27 162161 
V-28 162029 
V-29 162107 
V-30 162107 
V-31 162161 

PARTS LIST 

TUBES 

Description 

6BZ7 RF Amplifier 
6X8 VHF Converter and 
I.F. Amplifier for UHF 
6AF4 UHF Oscillator 
6C86 1st I.F. Amplifier 
6CB6 2nd I.F. Amplifier 
6CB6 3rd I.F. Amplifier 
6U8 1st Video Amplifier 
and 1st Sync Clipper 
6W6GT Video Output 
24CP4A Kinescope 
6U8 1st Audio I.F. Amplifier 
and Noise Cancellation Amp. 
6AU6 Ratio Detector Driver 
678 Ratio Detector and 1st Audio Amplifier 
6V6GT Audio Output 
6AU6 Keyed AGC 
12AU7 2nd Sync Clipper and Phase Inverter 
6C4 Vertical Oscillator 
6BL7 Vertical Output 
6A1.5 Phase Detector 
6SN7GT Horizontal Oscillator 
6CD6G Horizontal Output 
6AX4 Damper • 
1B3GT N.V. Rectifier 
5U4G L.V. Rectifier 
5U4G L.V. Rectifier 
6AX4 Damper 

COILS 

Circuit S-C 

Symbol Part No. Destriplion 

L-1 
L-2 
L-3 
L-4 
L-5 
L-6 
L-7 
L-8 
L-9 
L-10 
L-11 
L-12 
L-13 
L-14 
L-15 
L-16 
L-17 
L-18 
L-19 
L-20 
L-2I 
L-22 
L-23 
L-24 
L-25 
L-26 
L-27 
L-28 
L-29 
L-30 
1-31 
L-32 
L-33 
L-34 
L-35 

L-101 
L-102 
L-103 
L-104 

L-201 
L-202 
thru 
L-213 
L-301 
L-302 
thru 
L-315 
L-401 
L-402 
thru 
L-415 
L-501 
L-502 
thru 
L-508 
L-509 
L-510 
thru 
L-513 

171271 
171272 
171273 
171274 
171275 

171800 
171801 
171802 
171803 
171804 
171805 
171806 
171807 
171808 

114747 
114400 
114748 

114749 
114750 
114751 
114415 
114132 
114125 
114129 
161030 
114746 
114693 

See T-6 
See T-9 
See T-9 

171292 
171809 
thru 

171820 
171293 
171484 
thru 

171497 
171294 
171584 
thru 

171597 
171295 
171253 
thru 

171259 
171296 
171260 
thru 

171263 

Matching Coil 
44Mc Input from UHF Tuner 
Neutralizing Coil 
VHF Tuner I.F. Output Adjust 
Filament Choke 

Antenna Input 
UHF Tuning 
UHF Tuning 
Filament Choke 
Filament Choke 
Crystal Pickup Loop 
Crystal Diode Load 
44Mc I.F. Adjust 
Oscillator Coupling Loop 

40Mc Rejection 
1st Audio IF. 
Peaking Coil 

Peaking Coil 
Peaking Coil 
Peaking Coil 
4.5Mc Trap 
Horizontal Oscillator 
Horizontal Linearity 
Horizontal Size 
Filter Choke 
Deflection Yoke 
2.2 uh Choke 

39.75Mc Trap 
41.25Mc Trap 
47.25Mc Trap 

VHF Grid Adjust 
VHF Grid Coils 

VHF RF Plate Adjust 
VHF RF Plate Coils 

VHF Mixer Grid Adjust 
VHF Mixer Grid Coils 

VHF Oscillator Adjust 
VHF Oscillator Coils 

VHF Low Channel Osc. Adjust 
VHF Osc. Coil 

M-1 
M-2 
M-3 
M-4 
M-5 
M-6 
M-7 
M-8 
M-9 
M-10 
M-11 
M-12 
M-13 
M-14 

Circuit 
Symbol 

T-1 
T-2 
T-3 
T-4 
T-5 
T-6 
T-7 
T-8 
T-9 
T-10 
T-11 
T-12 
T-13 
T-14 
T-15 
T-16 
T-17 
T-18 
T-19 
T-20 
T-22 
T-21 
T-23 

S-C 
Part No. 

171276 

TRANSFORMERS 

Desc.ipt;on 

VHF Antenna Input 

171246 Converter Secondary and 39.75Mc Trap Coil 
171247 1st Video I.F. Output 
171248 2nd Video I.F. Input 
171249 41.25 and 47.25Mc Trap 
171250 3rd Video I.F. 
171251 4th Video I.F. 

114401 
114375 
See M-8 
161254 
161266 
161045 
114127 
161444 

2nd Audio I.F. 
Ratio Detector 
Audio Output 
Vertical Blocking 
Vertical Output 
Horizontal Output 
Sawtooth Transformer 
Power Transformer 

MISCELLANEOUS 
Circuit S-C 
Symbol Part No. Description 

Circuit Network 
Fuse, 1/4 Amp. 
Slide Switch 
Fuse, 5 Amp. 

128200 
128003 
158037 
128007 

34421 
128203 
155734 

164023 
164024 
162157 
171252 

Phono Jack 
I.F. Strip 
Speaker Assembly 

VHF Tuning Unit 
UHF Tuning Unit 
1N64 Crystal Diode 
K-3 (Kemtron) Crystal Diode 

RESISTORS 
Circuit S-C 
Symbol Part No. Resistance Watt Tol. 

R-1 28172 15K ohms y, µ., 10% 
R-2 28154 470 ohms 1/2 W 10% 
R-3 171297 1 Megohm IL; w 5% 
R-4 149315 750K ohms 1/2 W 5% 
R-5 28165 3.9K ohms vi w 10% 
R-6 28158 1K ohms 1/2 W 10% 
R-7 28183 220K ohms 1/2 w 10% 
R-8 28158 1K ohms 1/2 W 10% 
R-9 28162 2.2K ohms 1/2 W 10% 
R-10 28172 15K ohms 1/2 W 10% 
R-11 28150 220 ohms 1/2  W 10% 
R-12 28166 4.7K ohms 1/2 W 10% 
R- I3 28158 1K ohms Vi Yi 10% 

Circuit 
Symbol 

R-14 
R-15 
R-16 
R-17 
R-18 
R-19 
R-20 
R-30 
R-31 

R-32 
R-33-39 
R-40-49 
R-100 
R-101 
R-102 
R-103 
R-104 
R-105 
R-106 
R-110 
R-111 
R-112 
R-113 
R-120 
R-121 
R-122 
R-123 
R-130 
R-131 
R-132 
R-133 
R-134 
R-135 
R-136 
R-137 
R-138 

R-139 
R-140 
R-141 
R-142 
R-143 
R-144 
R-145 
R-146 

R-147 
R-148 
R-149 
R-150 
R-151 
R-152 

R-153 
R-160 
R-161 
R-162 
R-163 
R-164 
R-165 
R-170 
R-171 
R- 172 
R-173 
R-180 
R-181 

S-C 
Part No. Resistance 

149282 
28172 

149048 

28170 
28142 
149103 
28159 
149103 
171238 

149384 
28142 
28159 

28170 
28145 
28159 

28164 
28162 
28162 
149404 
149012 
149119 
149121 
28175 
28179 

149117 
145140 
149134 
149094 
149411 
149075 
149109 

149119 
28185 
149107 

1 49094 
149093 
28173 
149120 
28173 

149108 
149142 
149097 

149111 
149097 

4.7 ohms 
15K ohms 
2.2K ohms 

10K ohms 
47 ohms 
2.2K ohms 
1.2K ohms 
2.2K ohms 
24K ohms 

22K ohms 
47 ohms 
1.2K ohms 

10K ohms 
82 ohms 
1.2K ohms 

3.3K ohms 
2.2K ohms 
2.2K ohms 
33K ohms 
33K ohms 
1 Megohm 
2.2 Megohms 
33K ohms 
68K ohms 

470K ohms 
1K- 100K ohms 
220 ohms 
68 ohms 
2K ohms 
680 ohms 
22K ohms 

1 Megohm 
330K ohms 
10K ohms 

68 ohms 
47 ohms 
18K ohms 
1.5 Megohms 
18K ohms 

15K ohms 
4.7K ohms 
220 ohms 

47K ohms 
220 ohms 

Watt Tel. 

1 W 
1/2 W 
2 W 

1/2 W 
1/2 W 

1/2 W 
1/2 W 
1/2 W 
W 

1/2 W 
1/2 w 
1/2 W 

1/2 W 
1/2 W 

1/2 W 

1/2 W 

1/2 W 
1/2 W 
1 W 
2 W 
1/2 W 
1/2 W 
w 

1/2 W 

Vi VV 
Dual Pot. 
1 W 
1/2 W 
7 W 
2 W 
1/2 VV 

1/2 
1/2  
1/2 

1/2 
1/2 
1/2 

1/2 
1/2 

10% 
10% 
10% 

10% 
10% 
20% 
10 07 
20% 
5% 

10% 
10% 
10% 

10% 
10% 
10% 

10% 
10% 
10% 
10% 
10% 
20% 
20% 
10% 
10% 

20% 

20% 
20% 
10% 
20% 
20% 

20% 
10% 
20% 

20% 
10% 
10% 
20% 
10% 

1/2 W 20% 
20% 
20% 

1 W 
1/2 

1/2 W  

y, W 
20% 
20% 

©John F. Rider MODELS 625CDM, CDO, CM, 625 Series 
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MODELS 625CDM, CDO, CM, 625 Series 

Circuit 
Symbol 

R-182 
R-183 
R-184 
R-185 
R-186 
R-190 
R-191 
R-192 
R-193 
R-194 
R-200 
R-20I 
R-202 
R-203 
R-204 
R-205 
R-206 
R-207 
R-208 
R-209 
R-210 
R-211 
R-212 
R-213 
R-214 
R-215 
R-216 
R-220 
R-221 
R-222 
R-223 
R-224 
R-225 

R-226 
R-227 
R-228 
R-229 
R-230 
R-231 
R-232 
R-233 
R-234 
R-240 
R-241 
R-242 
R-243 
R-250 
R-251 
R-252 
R-253 
R-254 
R-255 
R-256 
R-257 
R-258 
R-259 
R-260 
R-261 
R-262 
R-263 
R-264 
R-265 

S-C 
Part No. 

28173 
145148 
149125 
149117 

149117 
149014 
149094 
149420 
1 49075 
149384 
28189 

149113 
149403 
28187 
149111 
28186 
149115 

149114 
28185 
149121 
28162 
28158 
28162 
149114 
149113 
See M-1 
See M-1 
See M-1 
28190 
145146 

149107 
28191 
145100 
28167 

1491 21 
149039 
145149 
1 49075 

149385 
149385 
149117 

149123 
28189 
149387 
149184 
149386 
145150 
28177 
28170 
149103 
149434 
149111 
145147 
149094 
149017 
149017 
149094 

Resistance 

18K ohms 
250K-500K ohms 
10 Megohms 
470K ohms 

470K ohms 
270 ohms 
68 ohms 
1250 ohms 
680 ohms 
22K ohms 
680K ohms 

100K ohms 
27K ohms 
470K ohms 
47K ohms 
390K ohms 
220K ohms 

150K ohms 
330K ohms 
2.2 Megohms 
2.2K ohms 
1K ohms 
2.2K ohms 
150K ohms 
100K ohms 
22K ohms 
8200 ohms 
8200 ohms 
820K ohms 
1 Megohm 
50K ohms 
10K ohms 
1 Megohm 
6 Megohms 
5.6K ohms 
2.2 Megohms 
390 ohms 
1000 ohms 
680 ohms 

100K ohms 
100K ohms 
470K ohms 

4.7 Megohms 
680K ohms 
1.5K ohms 
5.6K ohms 
150K ohms 
40K ohms 
47K ohms 
10K ohms 
2.2K ohms 
250 ohms 
47K ohms 
500K ohms 
68 ohms 
68 ohmt 
68 ohms 
68 ohms 

10 W 
1/1 W 

Pot. 
W 

2 W 
2 W 
1/2 W 

Watt Toi. 

1/2 W 10% 
Dual Pot. 

1/2 W 

1/2 W 20% 

1/2 W 
2 W 
1/2 W 
5 W 
2 W 
1/2 W 
1/2 W 

20°/. 

20% 
10% 
20% 
10% 
20% 
10% 
10% 

1/2 W 20% 
10% 
10% 
20% 
10% 

1/2 W 20% 

1 W 
W 

1/2 W 
W 

1/2 W 20% 
1/2 W 10% 
1/2 W 20% 
1/2 W 10% 
1/2 W 10% 
1/2 Ne/ 10% 
y, \AI 20% 

1/2 W 20% 

1/2 W 10% 

Dual Pot. 
lh W 

1/2 W 10% 
Pot. 
1/2 W 10% 
1/2 W 20% 
2 W 10% 
Pot. 
2 W 20% 

20% 

1/2 

W 

lh w 

1/2 W 
1 W 
W 

Pot. 
1/2  W 
W 

10% 
10% 
20% 

20% 
10% 

10% 
10% 

10% 
10% 

1/2 W 20% 
10% 
20% 

20% 
10% 
10% 
20% 

Circuit 
Symbol 

R-266 
R-267 
R-268 
R-269 
R-270 
R-271 
R-272 
R-273 
R-274 
R-275 
R-276 
R-277 
R-278 
R-279 
R-280 
R-281 
R-290 
R-291 
R-292 
R-300 
R-301 
R-302 
R-303 
R-304 

Circuit 
Symbol 

C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C-12 
C-13 
C-14 
C-15 
C-16 
C-17 
C-18 
C-19 
C-20 
C-21 
C-22 
C-23 
C-24 
C-25 
C-26 
C-27 
C-30 
C-31 

C-33 
C-34 
C-35 
C-36 

S-C 
Part No. Resistance Watt Tel. 

149051 4.7K ohms 2 W 10% 
149051 4.7K ohms 2 W 10% 

149051 4.7K ohms 2 W 10% 
149051 4.7K ohms 2 W 10% 
149430 5.6 ohms 1 W 10% 
149115 220K ohms th w 20% 
149115 220K ohms 1/2 W 20% 
149115 220K ohms 1/2 W 20% 
28155 560 ohms 1/2 W 10% 
28155 560 ohms 1/2 W 10% 
149101 1K ohms 1/2 W 20% 

149435 1 ohm Vi V/ 20% 

149433 2.2K ohms 25 W 10% 
149113 100K ohms w 20% 

1 49078 2.2K ohms 2 W 20% 
1 49078 2.2K ohms 2 W 20% 
149069 68 ohms 2 W 20% 
149069 68 ohms 2 W 20% 

S-C 
Part No. 

171298 
171299 
110402 
171300 
171233 
171301 
171498 
171499 
171500 
171501 
110402 
171599 
171298 
171264 
171265 
171233 
171266 
171233 
171264 
171267 
171268 
171269 
171233 
171270 
171298 
171298 

171285 
171285 
171598 
171233 
171265 
171286 
171233 

CAPACITORS 

Capacity 

800 MMF 
22 MMF 
47 MMF 
3.9 MMF 
1000 MMF 
1000 MMF 
470 MME 
.33 MMF 
.39 MMF 
2 MMF 
47 MMF 
.75 MMF 
800 MMF 
10 MMF 
1.5 MMF 
1000 MMF 
1.6 MME 
1000 MME 
10 MMF 
1.5 MMF 
Fine Tuning 
82 MME 
1000 MME 
7.5 MMF 
800 MMF 
800 MMF 

.68 MMF 
1000 MMF 
1.5 MME 

1000 MMF 

Type Voltage 

Disc Ceramic 
Ceramic 
Ceramic 
Ceramic 
Disc Ceramic 
Ceramic 
Disc Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Disc Ceramic 
Ceramic 
Ceramic 
Disc Ceramic 
Ceramic 
Disc Ceramic 
Ceramic 
Ceramic 

Ceramic 
Disc Ceromic 
Ceramic 
Disc Ceramic 
Disc Ceramic 

Trimmer 
Trimmer 
Ceramic 
Disc Ceramic 
Ceramic 
Trimmer 
Disc Ceramic 

Circuit S-C Circuit S-C 
Symbol Part No. Capacity Type Voltage Symbol Part No. Capacity Type Voltage 

C-37 171287 22 MMF Ceramic C-202 110823 1 MF Tubular 100 
C-38 171288 82 MME Disc Ceramic C-203 110586 .005 MF Disc Ceramic 450 
C-39 171289 Variable-RF Tuning C-204 

C-40 171290 Variable-RF Tuning C-210 110705 .1 MF Tubular 200 
C-41 171291 Variable-Osc. Tun ing C-211 110718 .01 MF Tubular 400 
C-100 171239 8.2 MMF Ceramic C-2I2 

C-101 171240 1500 MME Ceramic C-220 See M-1 .0022 MF 
C-102 171240 1500 MMF Ceramic C-221 See M-1 .0047 MF 
C-103 171241 470 MMF Ceramic C-222 See M-1 .0047 MF 
C-104 171240 1500 MMF Ceramic C-223 110718 .01 MF Tubular 400 
C-105 171241 470 MME Ceramic C-224 110745 .22 MF Tubular 600 

C-106 171240 1500 MMF Ceramic C-225 110560 .068 MF Tubular 600 
C-107 171242 12 MMF Ceramic C-226 110557 .022 MF Tubular 600 
C-108 171243 5 MMF Ceramic C-227 
C-109 C-230 110561 .1 MF Tubular 600 
C-110 171240 1500 MMF Ceramic C-231 110561 .1 MF Tubular 600 
C-111 171240 1500 MMF Ceramic C-232 
C-112 171241 470 MMF Ceramic C-233 111105 20 MF Electrolytic 450 
C-113 C 240 110534 .001 MF Tubular 400 
C- I20 171240 1500 MMF Ceramic C-241 110534 .001 MF Tubular 400 
C-121 171244 680 MMF Ceramic C-242 110716 .0047 MF Tubular 400 
C-122 171240 1500 MME Ceramic C-243 

C-123 171245 4 MMF Ceramic C-250 110722 .047 MF Tubular 400 
C-124 C-251 110309 3900 MMF Mica 500 
C-129 110824 .001 MF Ceramic 450 C-252 110262 390 MMF Mica 500 
C-130 110598 5 MMF Ceramic 350 C-253 110291 100 MMF Mica 500 
C-131 110598 5 MME Ceramic 350 C-254 110260 270 MMF Mica 500 
C-132 110586 .005 MF Disc Ceramic 450 C-255 110262 390 MMF Mica 500 
C-133 C-256 
C-134 110722 .047 MF Tubular 400 C-260 1 10737 .01 MF Tubular 600 
C-135 110460 100 MMF Ceramic 500 C-261 111093 5 MF Electrolytic 50 
C-136 C-262 110548 .22 MF Tubular 400 
C-140 110724 .1 MF Tubular 400 C-263 
C-141 C-270 110722 .047 MF Tubular 400 
C-142 110672 .01 MF Disc Ceramic 450 C-271 110722 .047 MF Tubular 400 
C-144 C-272 110743 .1 MF Tubular 600 
C-150 110724 .1 MF Tubular 400 C-273 110562 .001 MF Tubular 1KV 
C-151 110459 68 MMF Ceramic 500 C-274 110548 .22 MF Tubular 400 

(See L27) C-275 110825 180 MMF Ceramic 3KV 
C-152 110743 .1 MF Tubular 600 C-276 110311 120 MMF Mica 1.5KV 
C-153 110724 .1 MF Tubular 400 C-277 110291 100 MMF Mica 500 
C-154 C-278 
C-160 110586 .005 MF Disc Ceramic 450 C-279 110718 .01 MF Tubular 400 
C-161 110586 .005 MF Disc Ceramic 450 C-280 110820 500 MME Ceramic 30KV 
C-162 110703 .047 MF Tubular 200 C-281 
C-163 C-290 111095 40-40 MF Electrolytic 450 
C-170 110486 33 MME Ceramic 400 C-291 111104 40-20-10 MF Electrolytic 450 
C-171 110672 .01 MF Disc Ceramic 450 100 MF Electrolytic 50 
C-172 C-292 110568 .01 MF Tubular 1KV 
C-180 111093 5 MF Electrolytic 50 C-293 110568 .01 MF Tubular 1KV 
C-181 110586 .005 MF Disc Ceramic 450 C-294 111104 40-20-10 MF Electrolytic 450 
C-182 110465 680 MMF Ceramic 350 100 MF Electrolytic 50 
C-183 110715 .0033 MF Tubular 400 C-295 
C-184 110718 .01 MF Tubular 400 
C-185 110586 .005 MF Disc Ceramic 450 
C-186 110735 .0047 MF Tubular 600 

C-187 
C-190 110737 .01 MF Tubular 600 
C-191 110737 .01 MF Tubular 600 
C-192 
C-200 110707 .22 MF Tubular 200 
C-201 110533 .47 MF Tubular 200 

No P-81915 9-53 H-M 

C John Y. Rider 
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10" VIDEO IF AMP 

ir VIDEO IF OUTPUT 
PATIO DET 

AGC DLAY DIODE 
& Ii AUDIO AMP 

41.25-472514C TRAP   

RATIO DET. 

FRONT LABEL NO. 148567 

24TP4 
24 CP4-A 

KINESCOPE V-IS 

YOKE SOCKET 

VERT 
OSC. 

HORIZ DAMPER DAMPER 
OSC. 

HORIZ AFC 
PHASE DET 

21:4-OVIDEO IF INPUT PHASE INV. 
2eSYNC CLIPPER 

RATIO DET. 
DRIVER 

2tinVIDEO IF AMP 
KEYED ACC. 

39 VIDEO IF 
2e10AUDIO IF 

1S-TAUDIO IF & 
313PVIDEO IFAMP NOISE CANCEL 

4TH 1 sT   ,,-_ , L-27 
VIDEO AUDIO LV.) 4.5MC 

  IF IF   TRAP 

© John J. Rider 

»IQ VIDEO AMP 

AUDIO 
OUTPUT 

POWER 
RECTIFIER 

SPKR. SOCKET 

HORIZ POWER 
AMP RECTIFIER 

NOISE HORIZ HORIZ HORIZ VERT VERT 
CANCEL LIN DRIVE SIZE SIZE LIN 

e e e ke 4 e • e 
R-2431 L-29 R-255 L-30 R-228 R-232 

TUBE VOLTAGE CHART 

I. Measurements are made at 117 Volts line using vacuum tube voltmeter. All voltages are D.C. and are 

positive with respect to chassis ground except where noted. 

2. Contrast and brightness controls set at minimum, antenna disconnected. 

PIN 1 PIN 2 PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 

AC AC 
V-10 6CB6 1st VIDEO I.F  .o .6 6.3 6.3 98 92 Gnd. 

AC AC 
V-11 6CES6 2nd VIDEO I.F  .0 .7 6.3 6.3 97 98 Gnd. 

AC AC 
V-12 6016 3rd VIDEO I.F  .0 1.0 6.3 6.3 100 102 Gnd. 

AC 
V-13 6U8 1st VIDEO AMP  27.5 82 6.3 Gnd. 94 Gnd. Gnd. -.7 

AC 
V- I4 6W6 2nd VIDEO AMP  7.7 6.3 285 118 7.2 425 Gid. 22 

AC 
V-16 6U8 1st AUDIO I.F  94 .o 110 Gnd. 6.3 110 .6 0 -7 

AC 
V-17 6AU6 RATIO DET. DRIVER  O Gnd. Gnd. 6.3 84 84 Gnd. 

AC 
V-18 6T8 RATIO DET  -2 -4.6 -2.6 Gnd. 6.3 0 Gnd. -.9 44 

AC 
V- I9 6V6 AUDIO OUTPUT  NC Grid. 225 250 .0 .0 6.3 14 

V-20 6AU6 KEYED A.G.0  100 115 115 116 3.0 305 115 

V-21 12AU7 PHASE INV  38 Gnd. AC AC Gnd. 
2nd SYNC. CLIPPER 4.2 6.3 6.3 92 9 14 

AC 
V-22 6C4 VERT. OSC  NC NC Gnd. 6.3 150 -34 .0 

AC 
V-23 6131.7 VERT. OUTPUT  .0 280 18 .0 280 18 6.3 Gnd. 

AC 
V-24 6AL5 PHASE DET  .o .0 Gnd. 6.3 7.0 NC -5.2 

AC 
V-25 65N7 HORIZ. OSC  -12 210 18.5 3.0 245 18.5 6.3 Gnd. 

AC 
V-26 6CD6 HORIZ. OUTPUT  NC Gnd. 18 140 6.3 140 

AC 
V-27 6AX4 DAMPER  NC NC 520 NC 270 270 6.3 Gnd. 

V-29 5U4 L.V. RECTIFIER  NC 335 NC Plate NC Plate NC 335 

V-30 5U4 L.V. RECTIFIER  NC 335 NC Plate NC Plate NC 335 

AC 
V-31 6AX4 DAMPER  NC NC 560 NC 290 NC 6.3 Gnd. 

DEFLECTION SOCKET NC NC NC 550 520 Gnd. 300 300 

PIN 1 PIN 2 PIN 10 PIN 11 PIN 12 

AC 
V-15 24CP4A KINESCOPE  Gnd. .0 410 90 6.3 

TUNER Blue Lead-Plate RF 

TUNER Red Lead-B+ to Cony. 
245 Volts NOTE-

115 Volts NC-No connection. 

MODELS 624CDM, CDO, CM, 624 Series 



MODELS 624CDM, CDO, CM, 624 Series 

ALIGNMENT PROCEDURE 
Apply A.G.C. bias of approximately-2 V to A.G.C. Line (across C-202). Maintain the output level of the 
sweep generator such that the second detector output is 2 volts peak to peak. Scope Cal. I-V per inch. 

NOTE-USE A NON-METALLIC ALIGNING TOOL AND LIGHT PRESSURE ON ALL SLUGS. 

Signal Generator Oscilloscope or 
Connection VTVM Connection 

1. Output of 40mc. Sweep Genera-
tor to grid of 3rd I.F. Tube, pin 

1 of 6CB6 V-12 thru 100 MMF 
isolating capacitor. 

2. Output of 40mc. Sweep Genera-
tor to grid of 2nd I.F. Tube, pin 
1 of 6CB6 V-11 thru 100 MMF 
isolating capacitor. 

Input of scope to grid of 
Video Amplifier, pin 2 of 
6U8 V-13 thru 47K ohm 
isolating resistor. 

Same as Step # 1. 

Adjustments 

1. Adjust top and bottom of T-11 
for marker positions as shown 
on curve Figure 1. 

1. Adjust top and bottom of T-10 
for marker positions as shown on 
curve Figure 2. 

FIG. 1 

FIG. 2 

3. Output of 40mc. Sweep Genera-
tor to grid of 1st I.F. Tube, pin 1 
of 6CB6 V-10 thru 100 MMF 
isolating capacitor. 

Some as Step # 1. 1. Adjust top of T-9 for marker 
position of 47.25mc. 

2. Adjust bottom of T-9 for marker 
positions at 41.25mc. 

3. Adjust bottom of T-6 for maker 
position at 39.75nic. 

4. Adjust bottom of T-7 and T-8 to 
produce curve as shown on Fig-
ure 3. 

FIG. 3 

4. Raise converter tube shield from 
ground and connect output of 
40mc. sweep generator to the 
shield. 

Same as Step # 1. 1. Adjust top of T-6 and L-4 on 
tuner (L-14 on standard coil 
tuner) assembly to produce a 
curve as shown on Figure 4. 

FIG. 4 

5. Connect a 400 cycle modulated 
4.5mc. signal to the junction of 
Video detector M-13 and C-130. 
Adjust generator output to o 

level to indicate 1.5 Volts on 
VTVM. 

Connect 2-100 resistors 
in series from plate of 
ratio detector pin 2 of 
V-18, 6T8 to ground. Con-
nect VTVM from junction 
of the 2-100K resistors to 
ground. 

Connect - VTVM ground 
lead to the junction of 
the 2-100K resistors (see 
5 above). Connect VTVM 
D.C. lead to the junction 
of C-183 and R-182. 

1. Adjust L-2I, T-15 and bottom 
slug of T-16 for maximum indi-
cation. 

6. Same as Step #5. 1. Adjust the secondary (Top slug) 
of T-16 for zero volts between 
the positive and negative ex-
cursions. (Increase Generator out-
put for good deflection). 

Alternate Trap Alignment 

IF THIS METHOD IS USED, IT SHOULD BE PERFORMED BEFORE THE I.F. CURVE ALIGNMENT 

Signal Generator Oscilloscope or 
Connection VTVM Connection Adjustments 

I. Connect a modulated (400 cycle) 
39.75mc. signal to grid, pin 1 
of the 1st video I.F. Tube-V-10. 

Same as Step el. à 1. Adjust bottom of T-6 for mini-
mum response on scope. 

2. Connect a modulated (400 cycle) 
41.25mc. signal to the grid, pin 1 

of 1st video I.F. Tube 6CB6-
V-10. 

Same as Step # 1. 1. Adjust bottom of T-9 for mini-
mum response on scope. 

3. Connect a modulated (400 cycle) 
47.25mc. signal to grid, pin 1 
of 1st video I.F. Tube 6CB6-
V-10. 

Same as Step # 1. 1. Adjust top of T-9 for minimum 
response on scope. 

Circuit S-C 
Symbol Part No. 

PARTS LIST 

TUBES 

Description 

V-1 162100 61307 RF Amplifier 
V-2 162118 6J6 Converter 
V-3 
V-10 162092 6CB6 1st Video I.F. Amplifier 
V-11 162092 6CB6 2nd Video I.F. Amplifier 
V-12 162092 6Cf16 3rd Video I.F. Amplifier 
V-13 162171 6U8 1st Video Amp. & 1st Sync Clipper 
V-14 162101 6W6GT Video Output 
V- I5 162178 24CP4A Kinescope 
V-16 162171 6U8 1st Audio I.F. Amplifier 

and Noise Cancellation Amp. 
V-17 162032 6AU6 Ratio Detector Driver 
V-18 162077 6T8 Ratio Detector and 1st Audio Amplifier 
V-19 162136 6V6GT Audio Amplifier 
V-20 162032 6AU6 Keyed AGC 
V-21 162042 12AU7 2nd Sync Clipper and Phase Inverter 
V-22 162030 6C4 Vertical Oscillator 
V-23 162102 6BL7 Vertical Output 
V-24 162022 6AL5 Phase Detector 
V-25 162018 6SN7GT Horizontal Oscillator 
V-27 162161 6AX4 Damper 
V-28 162029 1B3GT H.V. Rectifier 
V-29 162107 5U4G L.V. Rectifier 
V-30 162107 5U4G L.V. Rectifier 
V-31 162161 6AX4 Damper 

Circuit 
Symbol 
T-1 
thru 
T-2 
T-3 
T-4 
T-5 
T-6 
T-7 
T-8 
T-9 
T-10 
T-11 
T-12 
T-13 
T-14 
T-15 
T-16 
T-17 
T-18 
T-19 
T-20 
T-21 
T-22 
T-23 

TRANSFORMERS 
S-C 

Part No. Description 
171502 ( VFH and UHF Antenna and ) 
171583 \ Oscillator Transformer 

171246 Converter Secondary and 39.75Mc Trap Coil 
171247 1st Video I.F. Output 
171248 2nd Video I.F. Input 
171249 41.25Mc and 47.25Mc Trap 
171250 3rd Video I.F. 
171251 4th Video I.F. 

114401 
114375 
See M-8 
161254 
161266 
161045 
161444 
114127 

2nd Audio I.F. 
Ratio Detector 
Audio Output 
Vertical Blocking 
Vertical Output 
Horizontal Output 
Power Transformer 
Sawtooth Transformer 

Circuit S-C 
Symbol Part No. 

L-1 171280 
L-2 171280 
L-3 See T-1 
L-4 See T-1 
L-5 171281 
L-6 171224 
L-7 171220 
L-8 See T-1 
L-9 See T-1 
L-10 171237 
L-11 See T-1 
L-12 171282 
L-13 171283 
L-14 171284 
L-15 
L-20 114747 
L-21 114.400 
L-22 114748 
L-23 
L-24 114749 
L-25 114750 
L-26 114751 
1-27 114415 
L-28 114132 
L-29 114125 
L-30 114129 
L-31 161030 
L-32 114746 
L-33 114693 
L-34 
L-101 See T-6 
1-102 See T-9 
L-103 See T-9 
L-104 

COILS 

Description 

40Mc Trap 
40Mc Trap 
VHF and UHF Antenna Coil 
VHF and UHF Antenna Coil 
40Mc Trap 
Cathode Choke 
Filament Choke 
VHF and UHF Oscillator Coil 
VHF and UHF Oscillator Coil 
Filament Choke 
VHF and UHF Oscillator Coil 
Neutralizing Coil 
Mixer Plate Choke 
I.F. Output Adjust 

40Mc Rejection 
1st Audio I.F. 
Peaking Coil 

Peaking Coil 
Peaking Coil 
Peaking Coil 
4.5Mc Trap 
Horizontal Oscillator 
Horizontal Linearity 
Horizontal Size 
Filter Choke 
Deflection Yoke 
2.2uh Choke 

39.75Mc Trap 
4I.25Mc Trap 
47.25Mc Trap 
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MODELS 21TQ, 22TQ, TM, 21T-22T Series 

21T-22T Series Television Receiver 

0 BRIGHTNESS R- 152 

0 HORIZ. HOLD R-251 

0 VERT. HOLD R- 2 2 3 

VOLUME 
CONTRAST 

O 
R 144 

OSC. TRIMMER 
ADJ. HOLE-; 

C-23 

ec. 
ec.19 

R.F.AMR 

C- 15 
2ITB22T 

V.H.F. TUNER 

2 I T 
22 T 

F LOW FREQ. TRIMMER 
  --____1 

V-3 UH6T4 OSD 

U.H.F TUNER 
22T ONLY 

T- 6 

CONV. 
SEC. 84:1 
39.75 
TRAP 

T-7 

fFy D 

T- 8 

22U1 VI El 
I. F. 

6C(Ely TRAMS 
a  

IsjVID. 4125 Mc 2^ V1D. 4725m, 3r- VIII 
I.F. AMP TRAP I.F. AMP TRAP I F. AMP 

3U1 VID. 
I. F. 

TRANS. 

T- II 

LABEL NO. 14 65 92 

ATT2- VERT. OUTPUT 

SYNC. 6 CS6 

SEPARATOR 

M-7 

T-10 

011 VID. 

TRANS. 

DET. 

AUDIO OUTPUT a 

AUDIO AMP. 

POWER RECT. 

RADIO DET. 

T-2 1 

POWER 

TRANSFORMER 

T- 16 

RATIO DET, 

GND. 

2-"11- AUDIO 
I.F. AMP. 

FOCUS 

SOCKET 

GND. 

150V. 310V. 

41.25 Mc TRAP 
SOUND 

L-2I TAKE OFF 

T- 15 

0 

AUDIO I.F. st   
1- AUDIO 

I. F. AMP. 

KEYED A.G.C. 

HORIZ. AMP. 

REAR SPKR S-OCKET FOR 
J - 1 -2 

R-53 KINESCOPE °LEADS 
VE SIZE@ 0') V . LIN. R-206 r 

INTERLOCK R-232n L-28  
A.G.C. 

HORIZ. FREQ. CONT. FOR 

R-258 

VID.AMP. 

SYNC. PHASE INV. 
& BLOCKING OSC. 

L-27 4.5 M.G. TRAP 

VID. AMP PHASE DET. 

H.V. RECT. 

M-2 

= 1/4 AMP. 

250V. 

HORIZ. DRIVE L-30 HORIZ. SIZE 

CONT NOISE CANC. 

R-210(Ø)CONTR. o 
L-29 

ORIZ. LINE 
YELLOW KINESCOPE LEAD 

NOTE: 1N105 Diode Detector is Located Under Removable Shield Cover of T-10 4th Video IF Trans. 

GENERAL ASSEMBLY 

DESCRIPTION 2110 21TM 22TO 22TM 

BACK PANEL ASSEMBLY 

CABINET ASSEMBLY 

101240 101240 101243 101243 

108351 108350 108351 108350 

CHASSIS ASSEMBLY 112167 112167 112165 112165 

DECAL   121079 121079 121079 121079 

DIAL — U.H.F.   122044 122044 

EXTENSION TUBE FOR KNOB ASSEMBLY 125069 125069 125069 125069 

GRI LLE ASSEMBLY  130211 130211 130211 130211 

KNOB — VOLUME-OFF-ON SWITCH  134225 134225 134225 134225 

KNOB — CONTRAST 134234 134234 134234 134234 

KNOB — CHANNEL INDICATOR   134229 134229 134224 134224 

KNOB — FINE TUNING V.H.F. - TUNING U.H.F 134233 134233 134233 134233 

KNOB —  VERTICAL, HORIZONTAL, BRIGHTNESS  134232 134232 134232 134232 

LENS 138041 138041 138041 138041 

MASK 174048 174048 174048 174048 

PAD — LENS REST  133133 133133 133133 133133 

SCREEN — CHASSIS SHELF   130204 130204 130204 130204 

SCREW— ANTENNA BINDING POST 521016 521016 521016 521016 

SCREW — STRIP 163211 163211 163211 163211 

C John I'. Rider 

SCREW— BACK PANEL  ZLIV/0 ...o.t. i v., to ..“. ' v.., .......-., - 

SEMS UNIT   203549 20 549 203549 203549 

SPEAKER ASSEMBLY  155821 155821 155821 155821 

SPEAKER— MOUNTING BOLT  132241 132241 132241 132241 

STRIP — RIGHT LENS EDGE  105445 105445 105445 105445 

STRIP — LEFT LENS EDGE   105446 105446 105446 105446 

LOCKWASHER — SPEAKER MOUNTING  526042 526042 526042 526042 

NUT — SPEAKER MOUNTING  525050 525050 525050 525050 

TABS 146563 146563 
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AN NNA I 
TERMINAL 

I L-

C-I 

I"  MMF 

o 
o 

L-7 

V- I 

68Q7 
R.F. AMP 

C-10 , 
mmF 
7-

C-
F-•1000MMF 

C-11 

120MMF 

L-6 

C-2 
68MMF.- - 

81 
L-3 I, 

9, 

lo  
10 L 

C-3 
3-9MMF R-2 

47K 

_ 

C-5 
3-9 
MF 

:5 

6 7 1, 
 o 

L-I 

R-6 
470 

L-9 

o I.: 8 
col 
o I 

 r 

R-8 
4 7I< 

3 

C-17 
47MMF 

L-12 

 'Ob0   
V-2 

6J6 
MIXER OSC. 

R-9 
I5K 

R. F. 
TEST 
PT R-I 
220K 

4 

nIe 

C- I4 

5 MMF 

2 

7 

OMMF 

FINE C-13 
TUNING 7- C-151000 

MMF 

L-10 

C-20 
- 1000 MMF 

SHIELDED 
CABLE 

IF OUTPUT 

L-13 L- 14 1000 MMF 

6B 

C-I9 

V-I0 

6CB6 

1ST VIDEO IF AMR 

CONVERTER 
SEC T-6 

I 1 

il 1C-'1 l C- I2 C-16 IL. 

'Eno , 'soo 1 I 800 1 800 l I 
MIME MMF MMF MMF 

> _ r -e 

AGC -----Yo F I L B + IR.F.1 - (B + Mee'  
WI-IITEI BLACK BLUE 250 V REO 130 V-I50 V 

C-21 

N M 

-- 3975MCI 1 
O SERIES 1 

ml TRAP I 

IMF ± 
C-2021 

+310V 

C- I05 R-105 V-I I SHIELD 
6CB6 ,6CB6 

470 MMF 24K 2 ND VIDEO IF AMP 3RD VIDEO IF 3-R-07 VIDEO IF AMP 

1ST VIDEO IF 
OUTPUT T-7 

a 

O 

o 

R-IO2 

2200 

u. 

2 

1.25 MC 
82 SERIES 
M TRAP , 

7 R-1037 
200 MMF 

-1150,2,,e 

C  +150 1_AG 

1 r,-1:13.N2IDNDEO 

(joimt7, C.,,0,r>_111NPIFUT 
o I 

  R- I10 
22K 

C-I06 C- III cc 

[TN- 7 1 1500 
  MME 

1,102 ,:fsil 
I •.;« _1_ 

',Km : 1 1-110 

:-£ - 1 :- - - 108 - MMF -C 

1500 

ir- -1-- 5MMF 
4725 MC 

C-1071 SERIES 
2MMF 1-' R-I04 TRAP 

22 

C-104 
1500 MME 

C- 12 

w70MWL 

r - 

r 

R- 112 
1200 

C-122 _ 
--11- •   
1500 
MMF 

ts 

47K 
R-206 

7- 
R-172 
220 

4.7 

C-200 
I .22 MF 

R-203 _L C-20I 
100K T .47 MF 

C-220 

N 

VE.RRT. 
BLOCKING 
TRANS. 
T-I8 

2.2K 2W 2.2K 2W 

.04-PmF 

C-134 

R-I35 
IM 

16V▪ VIT 

15 .75 KC 

C-135 100MMF 

R- I36 
2.2M 

R- I38 
68K 

C-210 

1ST SYNC CLIPPER 

1/2 6U8 
V-I3- B 

IMF 

150K 

R-210 

2.2 K 
R-215 

40V 330K 
R-211 

15 .75 KC 

IK 
R- 2I4 

2ND SYNC CLIPPER 

1/2 I2AU7 
V-21-4 

33 V 

15.75 KC 

.0022 

C-22I 

.0047 MF 

'D • C-222 

_ 

C-223 

01 ME 

ce 
o 

•-/ RED 
R-226 

I o  o  10 K 

o 
C-224 

  I  si BLUE 
YELLOW 

820 K 
R-224 

U 1150▪ V 
1M 

60".• R-225-4 

Ill 733 V 

VERTICAL OSC. 

6C4 - 

V-22 

IM 
R-227 

.01 MF 
C-211 

>t 2.2M 
R-212 

.2K 
R-213 

PHASE INVERTER 

I2AU7 
V-21-8 

TWISTED 
PAIR .005 

MF - 
X X C-2013 

KEYED AGC - 

6AU6 
V 20 

V- 16 -A 

1/2 6U8 
1ST AUDIO IF AMP 

-72 
NA, 

R-21 
+310 

i4oz-rr-1 
105 V 

.IMF 

C-P30 

I VERT 
HOLD 

117 V 
AC 

22 ME 

- 6M 
R-228 

.068 MF 

C-225 

ui 0, N  

ó Tier 

VERT. 
SIZE 

VERT. OUTPUT AMP 

6BL7 GT 

V-23 

Y. 

160-1-Vi_  

-LT 
26V 60'' 

BLUE L 
\ 

R-23I 
390 
2W 

C-291-8 
100MF 

1K 
R-232 
VERTICAL 
LINEARITY 

VERT 
OUTPUT c, 330' 
TRANS GREEN 

T-19 
RED 

I 20 MF 
C-29I-D 

%6R-233 
80 2W 

MF 

C-23I 

KIN-11-v 
15.75 KC 

r I2V .001 MF 
2 _I_ 24V - 

_•_1_ C-241 
7-

15.75 KC \ 
100K 

  2 7  
R-24I 

R-240 

4 3 
9V 

I R-253 

I56K IW 
60V 

.15.75 KC392_4_ 1 
C-242 

.0017MF 

470K 
R-242 

47M 
0-240 Ih b 26V R-250 .047 

yi .001 MF 
15.75 KC C-25-

PHASE DETECTOR 

6AL5 

V-24 R-251 50K •- 1 

680 K R-225 6 
HO 

HORIZ. HOLD - 

N ty 

INTERLOCK o 

T-21 
POWER 
TRANS 

100K 
R-29I 

BLK 

C 293 

.01 MFI 

.65. 

M4 BLK 
5 AMP 

A A FUSE 

TO OFF -ON 
SWITCH 

RED 

4.5^ 

R D 
EL 

14.5^ 

RED 

Y EL 

E  YEL 
BL 

GR 

GR 

L.V. RECT. 
5U4G 
V-30 

L.V. REC. 

5U4G 

\ V-29 

YI TWISTED 
PAIR 

Y2 

R-1 
 .es« 

1.5 

68 2W 
L- 3I 

FILTER CHOKE R-304 
68 2W 

0 0-0 
65" 

17 210MF 
7 C-290-8 

+310 

R-303 Ar. 

40MLFr 
C-2904 

R-290 
2.2K 
25W 

R-I52 
10K 

4 150V 



STROMBERG-CARLSON TV PAGE 14 - 9,10 

Yt 

uY 

r11 VIDEO IF M-131 L-20 L-24 
TI C-1123 5.MMF 5 MME 0000 000 \—• 

1 4 MMF 1C-I30 C- I31 

-122 1.00 

I8K R-I6 
IC- 162 7- .047 MF 

L-2I 
3.3K R-130 
2.2K R- I31 

NOISE CA NC. AMP 
6U8 V-16-8 

L-22 

K IW  -171 
T- I5 

;T AUDIO IF 
MANSAL GREEN 8.17,3 DOT 15 K 

AF 
MF 
O 

V- 17 
6AU6 RATIO DET. DRIVER 

V  38 
e C-291-4 IOMF 

1 15.75 KC 1575 KC 
2.2K R- I32 
L-26 
L-25 

15.75 KC  

33K 2W R-I34 .IMF 
C-I40 

0 cu 
o 

ptt 

cc K, 

1ST VIDEO AMP 
1/2 6U8 V-13-4 

RATIO 
DETECTOR 

T-I6 

R- I81 220 8K 

VIDEO OUTPUT 
6W6 GT V-I4 68 

2K 7W R-I44 L- 27 
4.5  MC TRAP ' C-I50 

R- I43 

• R-141-4 1 K 

C-I51 
.01 MF IC-142 
CONTRAST CONTROL 

I W I C-294-8 220 
R-142 i 100MF 
680 2W R- I45 

 .0C0-511 MF 171 

R-I84 

RATIO DET.8 AGC DELAY 
6T8 V-18 .01 MF C-184 

10M 

R-I46 

C-I65   
I 005 I 

22K 

R-150 IM 

17111_185 Vnitx 15.75KC 

24CP4A/24 TP4 C.R.T. V- IS 
RED 17.5 KV 

ORANGE 
YELLOW  

BROWN 
X X TWISTED PAIR 

100K 
R-14 -8 BRIGHTNESS CONTROL 

VOL CONT. R-183-4  250 K 
PHONO 

TV 
o 

1 1 
Ir 

330K R- I85 470K 
R- I92 68 

C-190 .0IMF 
t 

C-182 R-I82 1680 MMF C-I83 I.0033MF 

H.V. POWER SUPPLY BOTTOM COVER 

o 

R-205 470K 

47K R-256 
40K R-255 HOR11 DRIVE 270 MMF 

390 MMEL C-254 C-252 

150K  R-254 
_k•253 
TOO MMF *-25 7 

N7 GT 
RIZ. OSO. 

10K R-257 
390MMF T C-255 

15.75 KC I25V 

  27k 1W IW R-204 
HORIZ. OUTPUT AMR 
6CD6 G V-26 

1500K R- 26I NOISE CANC. CONTROL 
R-267 4.7K 2W 

100 MMF_L C-277 

L-29 HORIZ. 1 . CONTROL 

T-20 HORIZ. 
OUTPUT 3 TRANS. o 363. 

g DAMPER  
6AX4 GT V-3I  e  

L-33 C-270 

g 

Ti 

C-273 .00IMF 30 8. .13 

H.V.RECT. 
183 V-28 

IC-275 —180 MME 

Re° 
C-280 -1- 500 MMF 30 KV 

R-270 4.7K 2W 

j25 

.047 MF 8.3. .047MF C-27I 20K R-275 
R-259 250 IOW 

23. 
4.7K 2W R-27I 
2.3 8.6 1v,t C-27,41  

HORIZ. SIZE R-272 22MF L-30 2 L-‘(e-r- TSOAOTH TRANS 3.2111-1-4 CONTROL T 22  

M-2 FUSE 220K 1/4 AMP R-273 
  2014F 220K  I I MF 294 _Da R-274 1C-272 

'r 

.01MF 

J 

DEFLECTION YOKE L-32 
- 

ILA 

lx 

Ix 

1 

60 R-276 GREEN  OCTAL PLUG 

560 R-277 
VERTICAL DEFLECTION 

RED LARGE C-276 120MM 1.5KV R-278 IK RED 1 2.7 
(SMALL) 7.4. HORIZONTAL DEFLECTION I 

-----

R-I90 470K 
1R-183-6 $00K C-294-C 40 MF C-I86 R-I94 T.0047 MF 660 2W 

NOTE t ARROW ON POTENTIOMETERS INDICATE CLOCKWISE ROTATIONS 

.0-291-0 It 20 MF R-I93 1250 5W 

R-I9 I 270 2W 

MODELS 624CDM, CDO, CM, 624 Series 



MISCELLANEOUS 
Circuit S-C 
Symbol Part No. 

M-1 128200 
M-2 128003 
M-3 158037 
M-4 128007 
M-5 
M-6 34421 
M-7 128203 
M-8 155734 
M-9 
M-10 
M-11 164022 
M-12 
M-13 162157 
M-14 

Circuit S-C 
Symbol Part No. 

R-1 28172 
R-2 149111 
R-3 28185 
R-4 28183 
R-5 
R-6 149099 
R-7 28170 
R-8 28166 
R-9 28172 
R-10 149115 
R-11 28172 
R-12 
R-13 
R-100 28170 
R-101 28142 
R-102 149103 
R-103 28159 
R-104 149103 
R-105 171238 
R-106 
R-110 149384 
R-111 28142 
R-112 28159 
R-113 
R-120 28170 
R-121 28145 
R-122 28159 
R-123 
R-130 28164 
R-131 28162 
R-132 28162 
R-133 149404 
R-134 149012 
R-135 149119 
R-136 149121 
R-137 28175 
R-138 28179 
R-139 
R-140 149117 
R-141 145140 
R-142 149134 
R-143 149094 
R-144 149411 
R-145 149075 

R-146 149109 
R-147 
R-148 
R-149 
R-150 149119 
R-151 28185 
R-152 149107 
R-153 
R-160 149094 
R-161 149093 
R-162 28173 
R-163 149120 
R-164 28173 
R-165 
R-170 149108 
R-171 149142 
R-172 149097 
R-173 
R-180 149111 
R-181 1 49097 
R-182 28173 
R-183 145148 
R-184 149125 

Description 

Circuit Network 
Fuse, 1/4 Amp. 
Slide Switch 
Fuse, 5 Amp. 

Phono Jack 
I.F. Strip 
Speaker Assembly 

Tuning Unit 

1N64 Crystal Diode 

RESISTORS 

Resistance 

15K ohms 
47K ohms 
330K ohms 
220K ohms 

470 ohms 
10K ohms 
4.7K ohms 
15K ohms 
220K ohms 
15K ohms 

10K ohms 
47 ohms 
2.2K ohms 
1.2K ohms 
2.2K ohms 
24K ohms 

22K ohms 
47 ohms 
1.2K ohms 

10K ohms 
82 ohms 
1.2K ohms 

3.3K ohms 
2.2K ohms 
2.2K ohms 
33K ohms 
33K ohms 
1 Megohm 
2.2 Megohms 
33K ohms 
68K ohms 

470K ohms 
1K- 100K ohms 
220 ohms 
68 ohms 
2K ohms 
680 ohms 

22K ohms 

1 Megohm 
330K ohms 
10K ohms 

68 ohms 
47 ohms 
18K ohms 
1.5 Megohms 
18K ohms 

15K ohms 
4.7K ohms 
220 ohms 

Watt 

1/2 W 
1/2 W 
1/2 W 
V, w 

1/2  W 
V2 W 

1/2  W 

1/, w 

1/2 W 
1/2 W 

1/2 
1/2 
1/2 
1/2 
y, 

1/2 

y, 

1/2 
1/2 

1/2 
V, 

1/2 

Vi 

1/2  

1/2 

2 
V, 

V, 

1/2 
lh 

1/2 W
 

Dua
l 

o.P
t 

1
 

W
 

W
 

7 W 
2 W 

1/2 W 

1/2 

1/2 
1/2 

1/2 
y, 

1/2 
1/2 

V, 

V, 

1/2 

Tol. 

10% 
20% 
10% 
10% 

20% 
10% 
10% 
10% 
10% 
10% 

10% 
10% 
20% 
10% 
20% 
5% 

1 0 % 
10% 
10% 

10% 
10% 
10 0/2 

10% 
10% 
10% 
10% 
10% 
20% 
20% 
10% 
10% 

20% 

20% 
20% 
1 0 % 
20% 
20% 

20% 
10% 
20% 

20% 
10% 
10% 
20% 
10% 

20% 
20% 
20% 

47K ohms 1/2 W 20% 
220 ohms 1/2 w 20% 

18K ohms 1/2 W 10% 
250K-500K ohms Dual Pot. 
10 Megohms 1/2 W 20% 

Circuit S-C 
Symbol Part No. Resistance Watt 

R-185 
R-186 
R-190 
R-191 
R-192 
R-193 
R-194 
R-200 
R-201 
R-202 
R-203 
R-204 
R-205 
R-206 
R-207 
R-208 
R-209 
R-210 
R-211 
R-212 
R-213 
R-214 
R-215 
R-216 
R-220 
R-221 
R-222 
R-223 
R-224 
R-225 
R-226 
R-227 

R-228 

R-229 

R-230 

R- 23I 

R-232 

R-233 

R-234 

R-240 

R-241 
R-242 
R-243 
R-250 
R-251 
R-252 
R-253 
R-254 
R-255 
R-256 
R-257 
R-258 
R-259 
R-260 
R-261 
R-262 
R-263 
R-264 
R-265 
R-266 
R-267 
R-268 
R-269 
R-270 
R-271 
R-272 
R-273 
R-274 
R-275 
R-276 
R-277 
R-278 
R-279 
R-280 
R-281 
R-290 
R-291 
R-292 
R-300 
R-301 
R-302 
R-303 
R-304 

Toi. 

149117 470K ohms y, W 20% 

149117 470K ohms 1/2 W 20% 
149014 270 ohms 2 W 10% 
149094 68 ohms th w 20% 
149420 1250 ohms 5 W 10% 
149075 680 ohms 2 W 20% 
149384 22K ohms 1/2 W 10% 
28189 680K ohms th w 10% 

149113 100K ohms lh W 20% 
149403 27K ohms 1 W 10% 
28187 470K ohms 1/2 W 10% 
149111 47K ohms lh w 20% 
28186 390K ohms 1/2 W 10% 

149114 
28185 
149121 
28162 
28158 
28162 
149114 
149113 
See M-1 
See M-1 
See M-1 
28190 
145146 
149107 
28191 

145100 

28167 

149121 

149039 

145149 

149075 

149385 

149385 
149117 

149123 
28189 
149387 
149184 
149386 
145150 
28177 
28170 
149103 
149434 
149111 
145147 
149094 
149017 
149017 
149094 
149051 
149051 

150K ohms 
330K ohms 
2.2 Megohms 
2.2K ohms 
1K ohms 
2.2K ohms 
150K ohms 
100K ohms 
22K ohms 
8200 ohms 
8200 ohms 
820K ohms W 
1 Megohm-50K ohms Dual 
10K ohms 1/2 W 
1 Megohm 1/2 W 

6 Megohms Pot. 

5.6K ohms W 

2.2 Megohms 1/2 W 

390 ohms 2 W 

1K ohms Pot. 

680 ohms 2 W 

100K ohms 

100K ohms 
470K ohms 

4.7 Megohms 
680K ohms 
1.5K ohms 
5.6K ohms 
150K ohms 
40K ohms 
47K ohms 
10K ohms 
2.2K ohms 
250 ohms 
47K ohms 
500K ohms 
68 ohms 
68 ohms 
68 ohms 
68 ohms 
4.7K ohms 
4.7K ohms 

V, w 

1/2 W 
V, W 

y, W 

V, w 
w 

W 
V, w 

20% 
10% 
20% 
10% 
10% 
10% 
20% 
20% 

10% 
Pot. 
20% 
10% 

10% 

20% 

10% 

20% 

1/2 W 10% 

• W 
Vi W 

W 

• W 

1/2 W 
1 W 
1/2 W 
Pot. 
1/, W 

1/2 W 
y, W 

10 W 
1/2 W 
Pot. 
1/2 W 
2 W 
2 W 
1/2 W 
2 W 
2 W 

10% 
20% 

20% 
10% 
5% 
10% 
10% 

10% 
10% 
20% 
10% 

20% 

20% 
10% 
10% 
20% 
10% 
10% 

149051 4.7K ohms 2 W 10% 
149051 4.7K ohms 2 W 10% 
149430 5.6 ohms 1 VI 10% 
149115 220K ohms V: W 20% 
149115 220K ohms 1/2 W 20% 
149115 220K ohrn V, W 20% 
28155 560 ohms V, W 10% 
28155 560 ohms th w 10% 

149101 1K ohms th w 20% 

149435 1 ohm th w 10% 

149433 2.2K ohms 25 W 10% 
149113 100K ohms 1/2 W 20% 

149078 2.2K ohms 2 W 20% 
1 49078 2.2K ohms 2 W 20% 
149069 68 ohms 2 W 20% 
1 49069 68 ohms 2 W 20% 

Circuit 
Symbol 

C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C-12 
C-13 
C-14 
C-15 

C-16 
C-17 
C-18 
C-19 
C-20 
C-21 
C-22 
C-23 
C-24 
C-100 
C-101 
C-102 
C-103 
C-10.4 
C-105 
C-106 
C-107 
C-108 
C-109 
C-110 
C-111 
C-112 
C- I13 
C-120 
C-121 
C-122 
C-123 
C-124 
C-130 
C-131 
C-132 
C-133 
C-134 
C-135 
C-136 
C-140 
C-141 
C-142 
C-143 
C-150 
C-151 

C-152 
C-153 
C-154 
C-160 
C-161 
C-162 
C-163 
C-170 
C-171 
C-172 
C-180 
C-181 
C-182 
C-183 
C-184 
C-185 
C-186 
C-187 
C-190 
C-191 
C-192 
C-200 

S-C 
Part No. 

171277 
171277 
171213 
171225 
171213 
171218 
171226 
171227 
171218 
171212 
171278 
171218 
171232 
171231 
171233 

171218 
171230 
171212 
171234 
171233 
171233 
171279 

171239 
171240 
171240 
171241 
171240 
171241 
171240 
171242 
171243 

171240 
171240 
171241 

171240 
171244 
171240 
171245 

110598 
110598 
110586 

110722 
110460 

CAPACITORS 

Capacity 

68 MMF 
68 MMF 
3-9 MMF 
3 MMF 
3-9 MMF 
800 MMF 
800 MMF 
1000 MMF 
800 MMF 
.5-3 MMF 
120 MMF 
800 MMF 
10 MMF 
5 MMF 
1000 MMF 

800 MMF 
47 MMF 
.5-3 MMF 
6.8 MMF 
1000 MMF 
1000 MMF 
82 MMF 

8.2 MMF 
1500 MMF 
1500 MMF 
470 MMF 
1500 MMF 
470 MMF 
1500 MMF 
12 MMF 
5 MMF 

1500 MMF 
1500 MMF 
470 MMF 

1500 MMF 
680 MMF 
1500 MMF 
4 MMF 

5 MMF 
5 MMF 
.005 MF 

.047 MF 
100 MF 

110724 .1 MF 

110672 .01 MF 

110724 
110459 

(See 127) 
110743 
110724 

110586 
110586 
110703 

110486 
110672 

111093 
110586 
110465 
110715 
110718 
110586 
110735 

.1 MF 
68 MMF 

.1 MF 

.1 MF 

.005 MF 

.005 MF 

.047 MF 

33 MMF 
.01 MF 

5 MF 
.005 MF 
680 MMF 
.0033 MF 
.01 MF 
.005 MF 
.0047 MF 

110737 .01 MF 
110737 .01 MF 

1 10707 .22 MF 

Type Voltage 

Ceramic 
Ceramic 
Trimmer 
Ceramic 
Trimmer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Trimmer 
Disc Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 

Ceramic 
Ceramic 
Trimmer 
Ceramic 
Disc Ceramic 
Disc Ceramic 
Ceramic 

Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 

Ceramic 
Ceramic 
Ceramic 

Ceramic 
Ceramic 
Ceramic 
Ceramic 

Ceramic 350 
Ceramic 350 
Disc Ceramic 450 

Tubular 400 
Ceramic 500 

Tubular 400 

Disc Ceramic 450 

Tubular 400 
Ceramic 500 

Tubular 600 
Tubular 400 

Disc Ceramic 450 
Disc Ceramic 450 
Tubular 200 

Ceramic 400 
Disc Ceramic 450 

Electrolytic 50 
Disc Ceramic 450 
Ceramic 350 
Tubular 400 
Tubular 400 
Disc Ceramic 450 
Tubular 600 

Tubular 600 
Tubular 600 

Tubular 200 

Circuit S-C 
Symbol Part No. Capacity Type Voltage 

C-201 1 10533 .47 MF Tubular 200 
C-202 110823 1 MF Tubular 100 
C-203 110586 .005 MF Disc Ceramic 450 
C-204 
C-210 110705 .1 MF Tubular 200 
C-211 110718 .01 MF Tubular 400 
C-212 
C-220 See M-1 .0022 MF 
C-221 See M-1 .0047 MF 
C-222 See M-1 .0047MF 
C-223 110718 .01 MF Tubular 400 
C-224 110745 .22 MF Tubular 600 
C-225 110560 .068 MF Tubular 600 
C-266 110557 .022 MF Tubular 600 
C-227 
C-230 110561 .1 MF Tubular 600 
C-231 110561 .1 MF Tubular 600 
C-232 
C-233 111105 20 MF Electrolytic 450 
C-240 110534 .001 MF Tubular 400 
C-241 110534 .001 MF Tubular 400 
C-242 110716 .0047 MF Tubular 400 
C-243 
C-250 110722 .047 MF Tubular 400 
C-251 110309 3900 MMF Mica 500 
C-252 110262 390 MMF Mica 500 
C-253 110291 100 MMF Mica 500 
C-254 110260 270 MMF Mica 500 
C-255 110262 390 MMF Mica 500 
C-256 
C-260 1 10737 .01 MF Tubular 600 
C-261 111093 5 MF Electrolytic 50 
C-262 110548 .22 MF Tubular 400 
C-263 
C-270 110722 .047 MF Tubular 400 
C-271 110722 .047 MF Tubular 400 
C-272 110743 .1 MF Tubular 600 
C-273 1 10562 .001 MF Tubular 1KV 
C-274 110548 .22 MF Tubular 400 
C-275 110825 180 MMF Ceramic 3KV 
C-276 110311 120 MMF Mica 1.5KV 
C-277 110291 100 MME Mica 500 
C-278 
C-279 110718 .01 MF Tubular 400 
C-280 110820 500 MMF Ceramic 30KV 

C-281 
C-290 111095 40-40 MF Electrolytic 450 
C-291 111104 40-20-10 MF Electrolytic 450 

100 MF Electrolytic 450 

C-292 111568 .01 MF Tubular 1KV 
C-293 110568 .01 MF Tubular 1KV 
C-294 111104 40-20-10 MF Electrolytic 450 

100 MF Electrolytic 50 
C-295 

0:›John 7. Rigor MODELS 624CDM, CDO, CM, 624 Series 
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ALIGNMENT PROCEDURE 

Apply AGC bias of approximately 3 volts to AGC line ( across C-160). 

Maintain the output level of the sweep generator to obtain a second detector output of 2 volts peak- to-
peak. Oscilloscope should be calibrated to read 1- VOLT per inch vertical defiection. 

NOTE: To Perform IF Alignment it is not necessary tu Remove Pitlure Tube. Use a non metallic aligning 
tool such as Walsco No. 2526 or equivalent which permits all slugs to be adjusted from the underside 

of the chassis. 

SIGNAL GENERATOR OSCILLOSCOPE OR 
CONNECTION VTVM CONNECTION ADJUSTMENTS 

1. Output of 40MC. sweep gener-

ator to grid of 1st IF tube, pin 
1 of V9, 6036 thru 100 MME 

isolating capacitor. 

Input of scope to grid of 
Video Amp., pin 1 of 
V-13, 6AU6 thru 47K-
Ohm isolating resistor. 

Adjust the bottom slug of T-7 
1st IF transformer for low inter-

mediate frequency ( 43.2 MC 

approx.). 

2. Adjust the bottom slug of T-9 
3rd IF transformer for low fre-
quency. ( 42.0 MC approx.). 

Adjust the bottom slug of T-8 
2nd IF transformer for high fre-

quency. ( 45.0 MC approx.). 

4. Adjust the bottom slug of T-10 
4th IF transformer for high in-
termediate frequency. ( 44.5 
MC approx.). 

5. Maintaining the above relative 
frequency positions of the in-
dividual stages, adjust the 
slugs to produce a curve as 
shown with the 41.9 and 45.75 
MC markers at 50% response 
Fig. e 1. 

3. 

FIG. 1 

2. Output of 40MC sweep gener-
ator to junction of T-6 and 
L-18. Using 39.75MC marker. 

3. Same as Step e 2. 
Using 41.25MC marker. 

Some as Step e 1. 

Same as Step e 1. 

1. Adjust the top slug of T-6 for 
response 39.75MC as shown 
on curve Fig. 2. 

1. Adjust the top slug of T-7 and 
T-11 for response as shown on 
curve Fig. 2. 

4. Same as Step e 1 using 47.25 Some as Step e 1. 

MC marker. 

©John F. Rider 

Adjust the top slug of T-8 for 
response curve as shown on 
Fig. 3. 

2. Repeat Step e 1 (IF response) 
to reproduce the curve as 
shown in Fig. 1. 

FIG. 2 

FIG. 3 

5 Raise converter tube shield 
from ground and connect out-
put of 40 MC sweep generator 
to the shield. 

Some as Step e. 1. 1. Adjust the bottom slug of T-6 
and T-5 tuner assembly to 
produce a curve as shown ia 
Fig. 4. 

6. Connect a 400 cycle modulated 
4.5 MC signal to the junction 
of Video Detector M-13 and 
C-126. Adjust generator out-
put to a level to indicate 1.5 
volts VTVM. 

Connect 2-100K resistors 
in series from the plate 
of ratio detector, pin 2 
of V-18, 678 to ground, 
connect VTVM from junc-

tion of the resistors to 
ground. 

1. Adjust L-21, T-15, and the bot-
tom slug of T-16 for maximum 
indication. 

FIG. 4 

7. Same as Step e 6. Connect VTVM ground 
Lead to the junction of 
the 2-100K resistors 
(see step e 6 above). 
Connect VTVM D.C. lead 
to the junction of C-181 
and R-181. 

. Adjust the secondary ( top 
slug) of T- I6 for zero volts 

between the positive and nega-
tive excursions. ( Increase gen-
erator output for good deflec-
tion). 

ALTERNATE TRAP ALIGNMENT 

IF THIS METHOD IS USED, IT SHOULD BE PERFORMED BEFORE THE IF CURVE ALIGNMENT 

SIGNAL GENERATOR 
CONNECTION 

OSCILLOSCOPE OR 
VTVM CONNECTION ADJUSTMENTS 

1. Connect a modulated (400 
cycle) 39.75 MC signal to the 
grid of 1st IF tube, pin 1 of 
V-9, 6CB6. 

Same as Step e 1. 1. Adjust top slug of T-6 for 
(above), minimum response on scope. 

1. Connect a modulated ( 400 
cycle) 47.25 MC signal to the 
grid of 1st IF tube, pin 1 of 
V-9, 6036. 

Same as Step e 1. 2. Adjust top slug of T-8 for 
minimum response on scope. 

3. Connect a modulated (400 Same as Step e 1. 
cycle) 41.25 MC signal to the 
grid, pin 1 of V-9, 6CB6. 

3. Adjust top slug of T-7 and 
T-11 for minimum response on 
scope. 

MODELS 21TQ, 22TQ, TM, 21T-22T Series 
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MODELS 21TQ, 22TQ, TM, 21T-22T Series 

Circuit S-C 
Symbol Part No. 

V-1 
V-2 
V-3 
V19 
V-10 
V-11 
V-12 
V-13 
V-14 
V-15 
V-16 
V-17 
V-18 
V-19 
V-20 
V-21 
V-22 
V-23 
V-24 
V-25 
V-26 
V-27 
V-28 
V-29 

162175 
162171 
162182 
162092 
162092 
162092 
162092 
162032 
162180 
162185 
162032 
162032 
162077 
162101 
162032 
162181 
162018 
162173 
162022 
162018 
162174 
162161 
162029 
162107 

Circuit S-C 
Symbol Part No. 

L-1 
L-2 
L-3 
L-4 
L-5 
L-6 
L-7 
L-8 
L-9 
L-10 
1-11 

L-12 
L-13 
L-18 
L-19 
L-20 
L-21 
L-22 
L-23 
L-24 
L-25 
L-27 
L-28 
L-29 
L-30 
L-31 
L-32 
L-33 

Part of T-I 
Port of T-1 
Part of T-1 
Part of T-1 
171829 
171830 
171831 
171832 
171833 
171834 
171835 

171836 
171837 
114693 
114693 
114756 
114419 
1 14745 
114639 
114760 
114759 
114417 
114132 
114084 
114133 
161049 
See M-9 
114693 

PARTS LIST 

TUBES 

Description 

613Z7 R.F. Amp. 
6U8 Mixer 
614 UHF osc. 
6CB6 1st I.F. Amp. 
6CB6 2nd I.F. Amp. 
6C86 3rd I.F. Amp. 
6C86 4th I.F. Amp. 
6AU6 lut Video Amp. 
12BY7 Video Output 
21XP4A - Kinescope 
6AU6 1st Audio IF 
6AU6 2nd Audio IF 
6T8 - Ratio Dei. 
6W6GT - Audio Output 
6AU6 - A. G. C. 
6CS6 - Sync. Sep.-phase inv. 
6SN7GT - Vert. Osc. 
654 Vert. Output 
6AL5 - Phase Det. 
6SN7GT- Horiz. Osc. 
6111Q6GT - Horiz. Output 
6AX4 Damper 
1B3GT H. V. Rect. 
5U4G L.V. Rect. 

COILS 

Description 

Plate load coil 
Filament Choke 
40 Mc IF Adj. 
Choke coil 
Choke coil 
Choke coil 
Crystal Diode pick-up loop 

Crystal Diode load 
UHF Antenne Input 
2.2 ult choke 
2.2 oh Choke 
Peaking 36 ut,. 
4.5 Mc Sound Take-off 
Peaking 100 ut,. 
Peaking 125 oh. 
Peaking 250 oh. 
Peaking 250 oh. 
4.5 Mc Trap 
Horiz. Osc. 
Horiz. Lin. 
Horiz. Size 
Fiiter Choke 
Deflection Yoke 
2.2 uh Choke 

TRANSFORMERS 

Circuit S-C 
Symbol Part No. Description 

T-1 171838 VHF-Input trans. 
T-2 171902 

thru 
171983 

T-4 171901 
T-5 171839 
T-6 114420 
T-7 114421 
T-8 114422 
1-9 114423 
T-10 114424 
T-11 114426 
T-15 114401 
T-16 114418 
T-17 161267 
T-18 161271 
T-19 161269 
T-20 161048 
T-21 161446 

VHF & UHF Antenna Trans.• 

UHF to VHF coupling 
Tuner to IF link 
Input - 39.75 Mc Trap 
1st Video IF - 41.25 Mc Trap 
2nd Video IF - 47.25 Mc Trap 
3rd Video IF 
Video Oct. Assembly 
41.25 Mc Trap 
2nd Audio I.F. 
Ratio Detector 
Audio Output 
Vert. Blocking 
Vert. Output 
Fionie. Output 
L. V. Power Trans. 

* Note: Last two digits of Part Number indicate the channel 
number of strip. Third digit from the right indicates " U" 
type strip used on 164037 and 164034 tuners. 

Circuit S-C 
Symbol Part No. 

M-1 
M-2 
M-8 
M-9 
M-10 
M-13 

128200 
128003 
155821 
114755 
162200 
162202 

MISCELLANEOUS 

Description 

Circuit Network 
1/4 Amp. Fuse 
Speaker 
Yoke Assembly 
1N82 Crystal Diode UHF Converter 
1N105 Crystal Diode Video Detector 

RESISTORS 
Circuit S-C 
Symbol Part No. Resistance 

R-10 
R-11 
R-12 
R-13 
R-14 
R-20 
R-21 
R-22 
R-23 
R-24 
R-25 
R-26 
R-30 
R-31 
R-32 
R-33 
R-90 
R-91 
R-92 
R-93 
R-94 
R-100 
R-101 
R-102 
R-103 
R-104 
R-105 
R-110 
R-111 
R-112 
R-113 
R-114 
R-120 
R- I21 
R-122 
R- I23 
R-124 
R-130 
R-131 
R-132 
R-133 
R-140 
R-141 
R-142 
R- I43 
R-144 
R-145 
R-146 
R-147 
R-148 
R-150 
R-151 
R-152 
R-160 
R-161 

R-170 
R-171 
R-180 
R-181 
R-182 
R-183 
R-184 
R-185 
R-190 
R-191 
R-192 
R-193 
R-194 
R-195 
R-196 
R-200 
R-201 
R-202 
R-203 
R-204 
R-205 
R-206 

149384 
149111 
28187 

149178 
28190 
28172 
149385 
149385 
149385 
28169 
28170 
149181 
149110 
149183 
28170 

Part of T-4 
28163 
28158 
28142 
28168 
149101 
28163 
28158 
28142 
28168 
149101 
28168 
28160 
28158 
28142 
28168 
149101 
28160 
28152 
149101 
149107 
149101 
28166 
28145 
28163 
28160 
28188 
28187 
149095 
149103 
145164 
149138 
149047 
149078 
See L-24 
149119 
149114 
145157 
149111 
149107 

149111 
28176 
149096 
149109 
149125 
149111 
28184 
28181 
28184 
28188 

149039 
149094 
149039 
149149 
149149 
149108 
149116 
149113 
28173 
149148 
149117 
149112 

22K ohms 
47K ohms 
470K ohms 
1.5K ohms 
820K ohms 
15K ohms 
100K ohms 
100K ohms 
100K ohms 
8.2K ohms 
10K ohms 
3.3 ohms 
33K ohms 
4.7 ohms 
10K ohms 
4.7K ohms 
2.7K ohms 
1K ohms 
47 ohms 
6.8K ohms 
1K ohms 
2.7K ohms 
1K ohms 
47 ohms 
6.8K ohms 
1K ohms 
6.8K ohms 
1.5K ohms 
1K ohms 
47 ohms 
6.8K ohms 
1K ohms 
1.5K ohms 
330 ohms 
1K ohms 
10K ohms 
1K ohms 
4.7K ohms 
82 ohms 
2.7K ohms 
1.5K ohms 
560K ohms 
470K ohms 
100 ohms 
2.2K ohms 
2K-500K ohms 
1K ohms 
1.8K ohms 
2.2K ohms 
5.6K ohms 
I Megohm 
150K ohms 
250K ohms 
47K ohms 
10K ohms 

47K ohms 
39K ohms 
150 ohms 
22K ohms 
10 Megohms 
47K ohms 
270K ohms 
120K ohms 
270K ohms 
560K ohms 
390 ohms 
68 ohms 
390 ohms 
68K ohms 
68K ohms 
15K ohms 
330K ohms 
100K ohms 
18K ohms 
47K ohms 
470K ohms 
68K ohms 

Watt Percent 

1/2  
Yi 
Y2 
1 

1/2 

1/2  

10 
20 
10 
10 
10 
10 

y2 10 

1/2  10 
y2 10 

1/2  10 
1/2  10 
1 10 

1/2  20 
1 10 
y2 10 

1/2  10 
1/2  10 
1/2 I 0 
1/2  10 
1/2  10 
1/2  20 
Y2 10 
1/2 10 

1/2  10 
1/2  10 
1/2 20 

1/2  10 
Y2 10 
1/2  10 
Y2 10 
1/2  10 
1/2  20 

10 
Y2 10 
y2 20 

1/2 20 

1/2  20 
10 

Y2 10 
Y2 10 
1/2 10 

1/2  10 
10 
20 
20 

Volume Contrast 

1/2 

1 
2 
2 

1/2  
1/2 
1/2 
Brightness 

1/2  

1/2 
1/2 
1/2 

1/2 
1/2 
1/2 
1/2 
1/2  
1/2 

2 

2 

1/2 
lh 

1/2 
'h 

1/2 
lh 

20 
10 
20 
10 
20 
20 

20 
20 

20 
10 
20 
20 
20 
20 
10 
10 
10 
10 
10 
20 
10 
20 
20 
20 
20 
20 
10 
20 
20 
20 

Circuit 
Symbol 
R-207 
R-208 
R-209 
R-210 
R-211 
R-212 
R-213 
R-214 
R-215 
R-218 
R-219 
R-220 
R-221 
R-222 
R-223 
R-224 
R-225 
R-226 
R-227 
R-228 
R-230 
R-231 
R-232 
R-233 
R-234 
R-235 
R-236 
R-237 
R-238 
R-239 
R-240 

R-241 

R-242 

R-243 

R-244 
R-245 
R-246 
R-250 
R-251 
R-252 
R-253 
R-254 
R-255 
R-256 
R-257 
R-258 
R-259 
R-260 
R-261 
R-262 
R-263 
R-264 
R-265 
R-266 
R-270 
R-280 
R-290 
R-291 
R-292 
R-293 

Circuit 
Symbol 

C-10 
C-11 
C-12 
C-13 
C-14 
C- I5 
C-16 
C-17 
C-18 
C-19 
C-20 
C-21 
C-22 
C-23 
C-24 
C-25 
C-26 
C-27 
C-28 
C-29 
C-30 
C-31 
C-32 
C-33 
C-34 

S-C 
Part No. 
149116 
145163 
149115 
145163 
28175 
28186 
149120 
28171 
149403 
149403 
149113 
149113 
Seo M-1 
28190 
145160 
149107 
28168 
28191 
145159 
149115 
149121 
149136 
145158 
28184 
28184 
149078 
149078 
See M-9 
See M-9 
149109 
149385 

149385 

149117 

28165 

149103 
149121 
28165 
149123 
145161 
28189 
149103 
149184 
28160 
28181 
28167 
145162 
28178 
149117 
149094 
149070 
149094 
149053 
149054 
28161 
149161 
149419 
149113 
149078 
149078 
149136 

S-C 
Part No. 

Part of T-1 
Part of T-1 
Part of T-1 
171234 
171227 
171212 
171225 
171218 
171821 
171212 
171230 
171218 
171822 
171212 
171823 
171824 
171232 
171825 
171212 
171218 
171218 
171227 
171227 
171826 
171827 

Resistance 
330K ohms 
500K ohms 
220K ohms 
500K ohms 
33K ohms 
390K ohms 
1.5 Megohms 
12K ohms 
27K ohms 
27K ohms 
100K ohms 
100K ohms 

820K ohms 
1 Megohm 
10K ohms 
6.8K ohms 
1 Megohm 
6 Megohms 
220K ohms 
2.2 Megohms 
470 ohms 
5K ohms 
270K ohms 
270K ohms 
2.2K ohms 
2.2K ohms 
560 ohms 
560 ohms 
22K ohms 
100K ohms 

100K ohms 

470K ohms 

3.9K ohms 

Watt Percent 
'h 20 
AGC Control 
y, 20 

Noise Cancel Control 
10 

'h 10 
1/2  20 
lh 10 
1 I 0 
1 10 

1/2 20 
20 

1/2  10 
Vertical Hold Control 

'h 20 
1/2  10 
1/2  10 

Vertical Size Control 
th 20 

1/2  20 
1 20 

Vertical lin. Control 

Va 
th 

2 
2 

1/2  
1/2 
Va 
Va 

Va 

Vs 

Va 

10 
10 
20 
20 

20 
10 

10 

20 

10 

2.2K ohms 1/2  20 
2.2 Megohms 1/2  20 
3.9K ohms Th 10 

4.7 Megohms 1/2  20 
50K ohms Horizontal Hold Control 
680K ohms 1/2  10 
2.2K ohms y2 20 
5.6K ohms 1 10 
1.5K ohms 1/2  10 
120K ohms 1/2  10 
5.6K ohms :h 10 
40K ohms Horizontal Drive Control 

56K ohms 1/2  10 
470K ohms y2 20 
68 ohms 1/2  20 
100 ohms 2 20 
68 ohms 1/2  20 
6.8K ohms 2 10 
8.2K ohms 2 10 
1.8K ohms y, 10 
33 ohms 1 10 
3.3 ohms 1/2  20 
100K ohms :h 20 
2.2K ohms 2 20 
2.2K ohms 2 20 
470 ohms 1 20 

CAPACITORS 

Capacity Type 

5 MMF 
68 MMF 
68 MMF 
6.8 MMF Disc Ceramic 
1000 MMF Disc Ceramic 
.5-3 MMF Trimmer 
3 MMF Disc Ceramic 
800 MMF Feed dm, 
1.5 MMF Disc Ceramic 
.5-3 MMF Trimmer 
47 MMF Disc Ceramic 
800 MMF Feed thru 
47 MMF Ceramic 
.5-3 MMF Trimmer 
220 MMF Disc Ceramic 
Fine Tuning 
10 MMF Disc Ceramic 
5 MMF Disc Ceramic 
.5-3 MMF Trimmer 
800 MMF Feed thru 
800 MMF Feed thru 
1000 MMF Disc Ceramic 
1000 MMF Disc Ceramic 
.5-5 MMF Trimmer 
.3 MMF Garantie 

Voltage 

Circuit S-C 
Symbol Part No. Capadty 

C-35 
C-90 
C-91 
C-92 
C-93 
C-94 
C-95 
C-96 
C-100 
C-101 
C-102 
C- I03 
C-104 
C-110 
C-111 
C-112 
C-113 
C-120 
C-121 
C-122 
C-123 
C-124 
C-125 
C-126 
C-127 
C-130 
C-131 
C-132 
C-133 
C-140 
C-141 
C-142 
C-150 
C-151 
C-160 
C-161 
C- 170 
C-171 
C-180 
C-181 
C-182 
C-183 
C-190 
C-191 
C-192 
C- I93 
C-200 
C-201 
C-202 
C-203 
C-204 
C-210 
C-211 
C-212 

C-220 

C-221 

171828 
110455 
110586 
110586 
110586 
110586 
110586 
110824 
110586 
110586 
110586 
110586 
110824 
110586 
110586 
110586 
110824 
110458 
110586 
110463 
110586 
110598 
110586 
110469 
110824 
110598 
110716 
110672 
110401 
110724 
110672 
110464 
110724 
See L-27 
110253 
110672 
110253 
110672 
110534 
110716 
11071 8 
111093 
110718 
110724 
111114 
1 10740 
110709 
110562 
110726 
110707 
110586 
110586 
110464 
110724 

1 10672 

See M-1 

30 MMF 
470 MMF 
.005 MF 
.005 MF 
.005 MF 
.005 MF 
.005 MF 
.001 MF 
.005 MF 
.005 MF 
.005 MF 
.005 MF 
.001 MF 
.005 MF 
.005 MF 
.005 MF 
.001 MF 
.47 MMF 
.005 MF 
330 MMF 
.005 MF 
5 MMF 
.005 MF 
10 MMF 
.001 MF 
5 MMF 
.0047 MF 
.01 MP 
100 MMF 
.1 MF 
.01 MF 
470 MMF 
.1 MF 
47 MMF 
56 MMF 
.01 MF 
56 MMF 
.01 MF 
.001 MF 
.0047 MF 
.01 MF 
5 MF 
.01 MF 
.1 MF 
50 MF 
.03 MF 
.47 MF 
.001 MF 
.22 MF 
.22 MF 
.005 MF 
.005 MF 
470 MMF 
.1 MF 

.01 MF 

C-222 110718 .01 MF 
C-223 110741 .047 MF 
C-224 110745 .22 MF 
C-230 1 10743 .1 MF 
C-231 111089 20 MF 
C-232 111089 20 MF 
C-233 110743 .1 MF 
C-234 110741 .047 MF 
C-235 110722 .047 MF 
C-240 110716 .0047 MF 
C-241 110534 .001 MF 
C-242 110534 .001 MF 
C-250 110309 3900 MMF 
C-251 110703 .047 MF 
C-252 110262 390 MMF 
C-253 110291 100 MMF 
C-254 110263 470 MMF 
C-255 110260 270 MMF 
C-260 110737 .01 MF 
C-261 111093 5 MF 
C-262 110741 .047 MF 
C-263 110723 .068 MF 
C-264 110454 330 MMF 
C-265 110819 56 MMF 
C-266 110721 .033 MF 
C-267 110724 .1 MF 
C-268 See M-9 56 MMF 
C-270 110207 220 MMF 
C-271 110742 .068 MF 
C-272 110573 .068 MF 
C-280 110830 500 MMF 
C-290A 111115 40 10 

40 MF 
10 MF 

D 100 MF 

Type Voltage 

Feed thru 
Cera mic 
Disc Ceramic 450 
Disc Ceramic 450 
Disc Ceramic 450 
Disc Ceramic 450 
Disc Ceramic 450 
Disc Ceramic 450 
Disc Ceramic 450 
Disc Ceramic 450 
Disc Ceramic 450 
Disc Ceramic 450 
Disc Ceramic 450 
Disc Ceramic 450 
Disc Ceramic 450 
Disc Ceramic 450 
Disc Ceramic 450 
Ceramic 
Disc Ceramic 450 
Ceramic 
Disc Ceramic 450 
Ceramic 350 
Disc Ceramic 450 
Ceramic 
Disc Ceramic 450 
Ceramic 350 
Tubular 400 
Disc Ceramic 450 
Ceramic 
Tubular 400 
Disc Ceramic 450 
Cera mic 
Tubular 400 

Ceramic 500 
Disc Ceramic 450 
Ceramic 500 
Disc Ceramic 450 
Tubular 400 
Tubular 400 
Tubular 400 
Electrolytic 50 
Tubular 400 
Tubular 400 
Electrolytic 
Tubular 600 
Tubular 200 
Tubular 1KV 
Tubular 400 
Tubular 200 
Disc Ceramic 450 
Disc Ceramic 450 
Ceramic 
Tubular 400 

Disc Caran& 450 

Tubular 
Tubular 
Tubular 
Tubular 
Electrolytic 
Electrolytic 
Tubular 
Tubular 
Tubular 
Tubular 
Tubular 
Tubular 
Mica 
Tubular 
Mica 
Mica 
Mica 
Mica 
Tubular 
Electrolytic 
Tubular 
Tubular 
Mica 
Ceramic 
Tubular 
Tubular 

Mica 
Tubular 
Tubular 
Ceramic 
Electrolytic 

400 
600 
600 
600 
300 
300 
600 
600 
400 
400 
400 
400 
500 
200 
500 
500 
500 
500 
600 
50 

600 
400 
350 
7KV 
400 
400 

500 
600 
1KV 

20KV 
450 
450 
450 
50 

Circuit S-C 
Symbol Part No. Capacity 

C-291A 111113 40 MF 
20 MF 
40 MF 

D 20 MF 
C-292 110568 .01 MF 
C-293 110568 .01 MF 
C-294 110745 .22 MF 

Type 

Electrolytic 

Tubular 
Tubular 
Tubular 

Voltage -u 

250 
250 
250 
250 
1KV 

600 

CAUTION: Speaker is mounted in cabinet assem-
bly. Be sure to disconnect speaker plug before 
removing chassis. 

The 22-T series receiver is identical to the 21-T 
receiver with the exception that the VHF tuner has 
a thirteenth position, employed as a 40 Mc ampli-
fier when the UHF continuous tuner is in operation. 

©John F. Rider 
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VIDEO IF, 4.5MC TRAP AND SOUND ALIGNMENT PROCEDURES 

VIDEO IF ALIGNMENT 
PRIALIGIMINT Durum—notes 3 Graded Oil tal emelsemind ealoss «Mr... Mt.. 

READ CAREFULLY 

4 Keep del«. clewed Node as abort we pmteible. 
I. EOM Wm». e. NM MO high voltage ehleM down for «der due-

No adtroMmente I Um mo-melaUte Mom« tad• ter powdered Ine. corm. Metal-
tic mreerdelver okay le owed for brute ecrew •Werdments. 

I. SW Frt.. IAGC) mite. lo folty coreereksetwiet mettle. (ammol 
tie "em-frloge" posit.. 

STEP ALIGNMENT SETUP SOTO TUT EQUIPMENT HOOKUP ADJUST 

I. Comm IT Meter, I-) tenet. 
toMmtimi of C130 I II WU ) ard 
R145 DISKIond come. (e) term- 
leal to ohm... 

Mt VHF weer lo sigual-freecb.• 
lei with minimum interference. 

MARKIN GENERATOR • to babe L14 Bop «eel for 11114 at IS. 714 WC. 
TU (tep core) for INN M 41 21 WC. 
LIS for MX al 41.2S WC. 
TS4 (top core) for MIN. at 47.21I WC. 

gee @WW1914 marher gmeralee *0. 
erat for gettetactury VTVII reading. 

shield 
tie Ow Mixer tube ... V Flume. 

VTVId - DC Probe to Mien» of LU multiage. 
Sodal I . 

3. Same ae I Same as I. TU St WAX. St 44.0 WC. 
TST for ItAI. at 43 0 WC 
TN Nett. core) tor MAX. St 41.2 31C. 
TIR (bottom ccee) for MAX. at 43.1 WC. 

Adjust Marker pmeredor marl to M. 
VTVII nude,' betwee. I awl 2 »Mo. 

3 RM.. Mettler. adlusliment.. 

4 Remore IV. AGC halter, 

Diecommet T55 leadfrom Ma 5 cd 
VI 14C134) Comma 330 ohm re- 
motor from RIES 11K1 lop. 5 of VI. 

Set VHF tuner 

To any input-fr high ch.., on 
Sarkee  Meier chase, OR 
Between any two creannel. on G. I. 
tuner chaos. 

SWEEP GENERATOR - to looker pot. ”Tr. on 
Sartre Mom. OR to pla S of Ull tube 0. 

¡ARREO TUNER CHASM ONLY: 
1.44 (bottom mare) and TI (VHF Meer) Mr 
reeve.. curve ebo. 

eV 
. 

L. L34111011 
Maumee 

QM 
mg. 

O. t. TUNER MIAMI ONLY. 
LI4 (bettom core). IA (VHF tuner) and 1.13 
for remote curve oho. 

Lean., 
...,12 LettLem. 

... 

e-

G I. tuners. Set to 43 5 WC WM 10 WC 
@weep 

MARKER GENERATOR - 11.i.17 couple to mewl 
generator lead 

OSCILLOSCOPE - through ...woe Orr. M Me 5 
ei VI (OCm). 

ram 
rev » ewe 

-,,......,..... 
S. Repeal atop 4 admotenerds unt11 re•mme curve le Ibt 050 43 I WC end 41 TS MC snarlers ise coreer•. 

4. 

, 

Connect 31/ battery 1-I Mrs..) 
to aimbon of C130 1 12 mfd I and 
RIOS (23010 and connect 14 term- 
owl to ch..... 

REMOVE 330 OHM RESISTOR 
AND RECONNECT 155 

Set VHF tuner to menial -I ree than- 
.1 tr. minsmum imerference 

SWEEP GENERATOR - to ungrounded tube Wield Retouch TU. T57. TU (bottom core/ aett 
TOO (bottom core) II memory to WOW. 
reepoeme curve oho.: 

.2.' WIMeN 

Mum Nit 
4 ,... Vre. rt.. 

on Oec /Meer tube ore VHF tuner Set lo 
43 5 WC with 10 WC serep 

MARKER GENERATOR - lomely coop. to sweep 
Mormetor lead 

OSCILLOSCOPE • oomph IntF9.120.110 Modlo. 
of LU malting coil and /114T (4 TX). 

4.5MC TRAP ALIGNMENT 
STEP AlIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST 

I Short pin I of 04 (SCB4) to 
chasms 

SIGNAL GENERATOR - to tun I of VS ( 1211F) 
Set. 4 5 MC 

VTVM - R F Probe to pin II of 020 (Picture 
Tube. Gr.net Lead to cm.i. 

1.41 for MINIMUM 

SOUND ALIGNMENT 
STEP AUGMENT SETUP NOTES TUT EQUIPMENT 5001109 *DUET 

I. 11. VHF tuner tostinal-freechare• 
Ill with minimum interfermee. 

DO NOT GROUND VTIIII. 

MARKER GENERATOR el - through LE reeistor to 752 (both corm) ler MAXIMUM. 
LU for MAXIMUM. 

Reg., adjuarmots mtll 1050. 
heism readied la ruched. 

pin I of VI IICE141 Set to 45 0 WC 

MARKER GENERATOR 02 - through IK remote. to 
975 i of VI NCB.) Sr, le 4 5 INC. 

OR 

MARKER GENERATOR • ...cure IK rem.« to 
pin I Mel (OCHO) Set to 45 0 3IC with • 
crystal controlled 4 3 WC marker 

ALSO 

VTV51 - 0 C. Probe to pin S of VT (ULU; Grimed 
Lead to pm 7 of VT (EAU). 

2 Same as I USE SAME MARKER GENERATOR HOOKUP AS Ill 
STEP I 

VTVII - D C Probe to (unction of taro matched 

TRI flop core) Mr ZERO 

Use lowest VTI/11 male oat to 
zero center Al correct core 
setting. a Weed turn of core 
will give either a melt.0, or 
neg.. reading 

IOW remotors connected in eeries ace°. 
R104 (UK); Ground Lead through 1005 re- 
motor so lerminal 5 a TS2 

3 Remove test equipment md r ..... ors. then. tune In a rte. Walton ard setdet 153 flop roie) fo, 01.1.....0. 1-........... 

STEP ALIGNMENT SETUP NOTES 

ALTERNATE SOUND ALIGNMENT  
TUE SQUIP1dENI HOOKUP ADJUST 

Connect a good antenna instal. 
lotion to rereiver 

Set VHF trier to a wrong ata. 
tion 

DO NOT GROUND VTVld 

VTVId - D C. Prahe to pin I of Vi (SALI); Gnawed 
Lead to pin 7 of VT (HALM. 

152 ( bottom core) for MAXIMUM 
L42 for MAXIMUM 

Repeat adpairnenie until maa.mum 
ream.. reach. 

VTVII • D C Probe to >whoa of too matched 
ION re.... connected...ewes « roe. 
9104 MI5/. Ground Lead through 100K re. 
motor to sernonal 5 of TU 

III (lop core) for ZERO 

U.. knee., VTVId male oat to 
urn ender. At correct core 
setting. • 1111M turn of core 
.111 glee either • melt lee or 

.«..n.• ratan. 

Reprove test equipment ard reo.ore. Me, tune en • wool Nano. efe Maim TU flop core) lei optimum sIgnal-M-aoteee 

o 

r=r1g1 

o o 0  o 

O o o 

1001.t.001 

OIS 

©NV 

V. TUNER 

mruebet tome 

o o 00 

.rf 
e nv 

comecree 
local , 

own. teem.. 
Mrine• re-

Pere 
Leer 

tree« 

G. I. DIAL CORD HOOKUP 

Needle Nose 

Pltera. Squeeze 

and then lift sires 

when free of elor hoes 

Delent Plate 

Strip 

G. I. TUNER STRIP REMOVAL 

G. I. UHF/VHF SWITCH ASSEMBLY 

world 1 
elan 

00045 
4411.81.• 
rgooperà“ 

68Z7 
RE AMP 

nemews .0.4.1g mown» Mt 014.0054 15.71. ETC 
OO at erart• tome..43 0.0904.01....1 

mete .1100 be». mateett orobnon 

.60 ir wee 

O t. teolC) 

0 P 0 

me me emcee 
taw eratiteou 

tee„r.zir 

MMer 

of wend 

re: 

• • /MI. 

pICTURE TUBE REPLACEMENT 

ce• 
arm°  

11100mre 

608 
6.1069 

afe. 

Il trope lee LIS000:— 

6X.Z 

SOLLATOR 

Roe 
150 

SARKES TARZIAN (S. T.) TYPE TUNER 

lee •mr• 
am LOW 

I. • 

GENERAL INSTRUMENT 

(G. I.) TYPE TUNER 
rumen COL ST10l cecLE0 raddIERS OS SO.O.TIC REFER 

10 COIL CONNEC,005 

6J6 
OSC •.• llf 

•là.0 

CltrtifY• 

-
PI
 
3
9
V
d
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MODELS 410,514,525,529, Ch. 1-530-1, - a a a a -6 

STEP 

TUNER LENERATORs SCOPE 

SET TO SWEEP IF RE SWITCH 
CHANNEL ' 10 NC) MARKER MARKER POSITION ADJUST 

ACCEPTABLE 
RESPONSE 
CURVES COMMENTS 

Channel 

6V Mc 

61 25 MC (PI 
71 15 MC IS) 

13 
C.nnel 

213 MC 

211 25 MC IP1 
215 75 MC ISI 

3 

C Panne) 

49 MC 

67 25 MC ( PI 
71 75 MC 151 

Set VIII' tu ••• between ny two channel. Connect et.00 
eeeeeee or et te 43_25 MC laeeeend 10 h7DI thth hole In 
VHF tuner over to pin $ of 1110 Gee adta I tube. Imect 

42 I MC and 15 75 MC mar.. 

RF 
Output 

C12, C6. Cl. 
then Cletw)re 305 devtatton permissible 
lamp near C12) •s shown (RIO. 

lee -Com-
ments- and 
note tic bot-
tom of chart. 

C4 Amen. 
Trimmer 

LI, IN., LS4 
and L53 

(both on TV 
Chasms) 

Channel 

69 :4C 

Chan., 

$7 MC 

45 75 MC 71 75 MC 

Caennel 

63 :1C 

Channel 

69 MC 

Channel 

711111C 

10 

Channel 
6 4 

IS MC 

Channel 
7 

177 MC 

11 

Channel 

263 MC 

C.nrel 
9 

III MC 

Alternate 
42 I MC 
end 

45 75 MC 
or two 

Starters 

55 25 14C ( PI 
51 75 MC IS) 

61 25 MC ( PI 
SS 7$ MC (SI 

67 25 MC IP1 
71 75 MC 1St 

77 25 MC ( PI 
SI 75 MC IS) 

41 25 MC ( PI 
67 15 1.1C(51 

175 25 MC IP) 
179 75 MC (S) 

141 25 MC PI 
1115 7$ MC IS) 

lit7 25 MC ( PI 
191 75 MC (Si 

IF 
Output 

CIS 

L7 

L7 

L7 

L7 

L7 

Li 

OR 

OR 

... PICTURE tddeatll 

S• SCUM W end 

Connect 300 ohm remstor across Antenna Leads PS IS. 
band Mould be somewhat broader then tam vrith antenna 

mrcult openting and en. picture rn  met. 

burster, band wIdth ta adluated tI, Cr When Prefer.. 
Mean cannot be obtelned by adjuotment of CO. It may be 
»center, to move CS° and CIO* eltetly farther apart 
Oeerall band *alto aleo depends on antenna »tech., 
Intent.. band vridth should be adjusted tio thet proper 
overall band MOM occur. RIO amen. circuit MirRa 

obtam aymmetrical respons• enr•• 

Adjust tor •ymmetrical overcoUpled. double peak. re•• 
punse curve enth markers on pea. L4 and LM deter. 
rm01 posItton of 45.75 MC rri  1.57 determines 
bend mdth or poet,. of 42 I MC marker 

If CIS cannot be made to tract properly. L7 ts out of 
adjustment and must be tuned as in step II 

Check RE Pelentands on each channel II necessary 
sliest, readjust CIS. CIL CI and Cl fer sa aaaaa ctory 
compromise on all ch aaaaaa 

See note . low 

Same as tor eteps 6 through la 

NOTE If one or more coil I rtsis cannot be made 0 inch properly. replece stops Do not peal coils to correct ponabait II C.f.'s 7 and 1 shoe deep talk. adtost 
LS es m step 111 f Ms doe. not orrect coedit.. there.. lb. 436 OecttlatoriMixer fulw. True 0,11 mc senate repetition of steps. I through $ 

Channel 

1 10 0 
195 MC 

Channel 

201 MC 

IS 12 

Channel 

207 'MC 
Channel 

13 
213 MC 

Cron., 

IS 13 13 
213 14C 

Alternate 
41 I MC 

and 
45 75 MC 
or ton 
Matters 

193 25 MC ( PI 
107 75 MC IS) 

teen MC IPI 
203 75 MC IS) 

IP 

205 IS SIC IP) Output 
209 75 MC (S) 

211 25 MC ( P) 
115 75 MC IS) 

211 25 MC ( P) 
HS. 75 MC (1) 

L7 

L7 

L7 

L7 

mental. and 
note et bot-
tom of chart. 

See turee• 
above 

Check Pmesbenda on each channel It nee eeeee slIghtly 
readmst CIS. C12. C6 and C4 for eeeee ceory 

mtse on all channels 

A well. that It too deep can be flattered by adj... turns 

N.M. on UP.. 

Mit order to be. Ca. Cl. CIO .d 1.9, It I ...feu, to emone at. cever of tuner Rem.. elde toyer by memo of . 2.011 wrwien ewe eh41 cover out between cam,. and 
tune . The lib. ineidlooed •djuetrn Old es. th. b. me6* thttb hole I. 0111021$ 00,0211. te.e. P.M. corer Rh. )14.4.. 4 are nomPlete. 

F TUNER ALIGNMENT 

625 

100 pm , CR 

UHF TUNER SCHEMATIC 

- 

STEP 
SIGNAL GENERATOR 

Connection Freq. 

SWEEP GENERATOR 
Connection Freq. 

VTVM 
CONNECTION 

OSCILLOSCOPE 
CONNECTION ADJUST 

OUTPUT 
READING COMMENTS 

i. 

PERFORM "OSCILLATOR 
- - - - 
UHF RF gen. to 
UHF ant termin- 
als. 
(SEE COMMENTS) 

ALIGNMENT" 

996 
MC 

ONLY IN CASES 
_ _ _ 

OF 
_ _____ 

POOR UHF TUNER 
____ _ 

Across video de- 
lector load rests- 
tor, RI47 4.7K. 

TRACKING 
___. _ ___ - 

C28 
- - 

Max. 

Turn UHF tuning shaft until tuntng cape-
citor plates are fully unmeshed. If UHF 
RE generator lu not internally terminated 
to 300 ohms, use matching pad in Fig. B. 

2. Check Video IF bandpass response as outlined in step 2 of "Video IF Alignment". Leave detector circuit connected for use in following step 3. 

3, 
IF marker to 
test point on 
UHF tuner. 

42. 1 
and 
45.75 
MC 

IF sweep to test 
point on UHF tuner. 

43.25 
MC 

(10 MC 
sweep) 

See preceding step 2. T35 
Response 
curve in 
Fig. A. 

Set VHF tuner to " UHF" position. Main-
tain marker generator coupling as small 
as possible to prevent loading and die-
tortion of response curve. 

1. 
IF marker to test 
point on UHF tuner. 

42.1 
and 
45.75 
MC 

UHF sweep to UHF 
ant, terminals. 

464 
to 

896 
MC 

Pin 5, lut Video IF 
Amp. thru detector 
circuit is Fig. C. 

C37,C38,C39* 
(C39 ad(ust- 
ment very 
critical al 
high end. 
See Note.) 

Response 
curves in 
Fig. D. 

Tune UHF sweep generator and UHF 
tuner simultaneously across UHF band. 
Adjust C37. C38 and C3IP for best corn-
promise on dip, tilt and amplitude. Ad-
«tonal adjustment may be accomplished 
by a site bending of rotor plates. 

- 
CAUTION: Do not attempt to correc for excessive dip or tilt in overall UHF response curves by adjusting bandpass circuit ( L11, L53, L54). Readjustment of these circuits will ad-

 ly affect VHF reception of receiver. 

5. Remove detector circuit, 330 Ohm resistor, all test equipment and reconnect T55. 
u 

*NOTE: As • double check for proper 
Improper adjustment ol C39 may 

45 75MC 

C39 adjustment, connect inicroammeter from UHF tuner test point to chassis. Tune through range; 
cause current to drop to 0 on high end of range, while on low end operation la satisfactory. 

COMM. CAKIL o 220N 

current will vary slightly rith frequency. However, 

42.1 45.75 49.11X   OOP MED SMAII1011 FIG. B 0--I 
100,FP e IN34 : /   

45.75 :K2 MC 
 MC  
5 30% 
30% 

I 

CC•117111JC7 ' 
rarit becenxsT 
POSSiell LEADS 

.en: " i- SCOPE 
thIPUT 120K 55i, 3.‘ ,. tree tAttent e. .001 

3%  . atftrANS 
, TICISSIA"..1 

MC 
5 30% 
30% 

FIG. A 

  s% • 
i• • - ee .1 FIG. C (NOT NECESSARY IF SHIELD LEAD 

--... Is USED ON SCOPE) FIG. D 

300 OHM 
ANTENNA 
INPUT 

PRESELECTOR R26 
270A 

LOOKER" POINT 

DE TENT ROLLER 

DETENT SPRING SCREWS 

DETENT SPRING 

FRONT BEARING PLATE 

FRONT BEARING PLATE 

SCREWS 

HOLE FOR L7 
ADJUSTMENTS 

RETAINING SPRING 

FINE TUNING 
SHAFT 

FINE TUNING 
CAPACITOR ROTOR 

RETAINING RING 

F OUT PUT 
o 
o 

L 25 „„ " TEST POINT„ 

CHANNEL 
SELECTOR SHAFT 

C3 t32. 

6.3V FIL 

6J6 6817 
OSC MIXER R F AMP 

DETENT 
PLATE 

OSC SLUG 

ce 

BOTTOM COVER PLATE 

CI5 
PAS 

:a C32 C31 1117"..U.. 

UHF TUNER LAYOUT 
R27' 
470/1 

634 
800#, 

C36 
125V 

SIDE COVER 
PLATE 

HOLE FOR CONNECTION 
TO MIXER GRID 

RETAINING 
SPRING 

6.16 

OSC. TEST 
1.01•17 

FLAT ON 

FINE TUNING SHAFT 

REAR RETAINING SPRING 
(TURRET STRIP) 

COIL STRIP 

C8 

HOLE FOR 
ADJUSTMEiTy 

APPROxImATEL 
10' 

FRONT OF TUNER 

Fine Tuning Shaft Positioning 

VHF TUNER LAYOUT 

Orient Fine Tuning shaft as shown.  

STEP 
TUNER 
SET TO 
CHANNEL 

GINIRATOR 
SWEEP 
(10 MC) 

IF 
MAMES 

RF 
MARKER 

SCOPE 
SWITCH 
POSITION 

r 
ADJUST 

ACCEPTABLE 
RESPONSE 
CURVES 

COMMENTS 

I. 13 
Channel 13 
213 MC  45.75 MC Sl1.25 MC RF Outpet 112 Screw See Curves below Coincide M aa e eee as shown. 

140TL: Refer to 
and 5 to 

Tuner Layout and VHF Timer SeheniatIc I r location of epecilled Wafers, Coil Increments, and Screw Adjuetmeras ment,oned In the following step.. As Channels IS to 7 
soil Weeniest., the lisped Increment. ant precede must not be disturbed. 

VHF 
2 are aligned by maim of coneecettee 

2. 12 Charm 12 
207 MC 

45.75 MC ION Si-MC IF Ode« Channel 13 Loop TYPICAL CURVES 
IF IS RF -100% 

MARKERS 

,.4veRrs - -000% 

Note: Curves may not be 

""mertc't "en SF align" 
ment Is C omplete. 

Squeeae or spread loop for Channel It on Wafer 5 to 
coincide Markers as ehoww. oe Wafer 5 

S. II Channel 11 
201 MC 

41 75 MC 198.25 14C R1T Chitpet Channel II Loop 

Adjuet each euceeeding NI-Channel LC.» on Wafer 5 (steps 3 
to 7) to coincide appropriate Markers for that Channel. 

on Wider 5 

4. 10 Channel 10 
195 MC 

45.75 MC 193.25 MC RF Output Chennel 10 loop 
on Wafer 5 

Channel 9 Loop 
on Wafer 5 

.. 9 Channel 9 
IN MC 

45.75 MC 187.25 MC SF Chapin 

IL 8 Channel 8 
183 MC 

45.75 MC 181.25 MC RF Output Ctimunil 8 Loop 
on Wafer 5 

7. 7 Channel 7 
177 MC 

45.75 MC 175.25 MC RF Outten Channel 7 loop 
on Wafer S 

John 7. Rider 
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IG 1 1 
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MODELS 410,514,525,529, Ch. 1-530-1, -2, - 3, -4,-5,-6 

Low 
11. li Channel 11 

85 MC 
45 75 MC &I 25 MC RF Output L13 sore. 

See Curve. 
above 

Coincide Nicker. u shown 

4. 5 Chu...el 5 
79 MC 

45.75 MC 77 25 MC RF Output Channel 5 Coll 
on Wafer 5 

Squeeze or spread turns of Channel 5 Coll on Wafer 3 to 
coincide Ma rrrrr as shown. 

ID 4 Channel 4 
69 MC 

45.75 MC 62 35 sic RF Output Channel 4 Coll 
on Wafer 5 

Adjust each 'succeeding Lo-Channel Coll on Wafer 5 ( step. If 
to 12) to coincide upropriate M  for that Channel . 

I t. 3 Channel 3 
n 

M 1 C . 

45.75 MC 61.25 MC 11tF Outpat Carrel 3 Coll 
on Wafer 5 

13 2 . nne 2 Cha 
57 MC 

45.75 MC 55 25 MC 9F °art Channel 2 Coil 
on Wafer 5 

HIGH AND LOW BAND RF ALIGNMENT 
I 13 Channel 13 

213 MC 
- 

211 25 MC ( 17) 
215.75 MC (S) 

RF Output L3, LS, L 10 
Screw• 

21,25 2.5.71 
MC MC 

ndjuM L3 for marts:ham ,, id-b•nd height regardler ul 
slurt• 

Adpnat LIO for proper .41rt ftspirtng. Adjust L9 for flat 
top. Picture carrier must be at 1004, sound carrier 
may ride dovn 309. 

3. 13 Same u I 45.75 MC and 
42 I MC 

IF cjamm LS on Tuner  

and L54 on 
maul Chassis 

Adjust for re.po re curve shown. 42 MC 1\1575 
MC 

/ 

3. 13 sm. a. I 
- 

211. 25 MC(171 
215.75 MC (5/ 

RF opted LS R„.,,, 
Touch up for flat top if nece.sul• Thm moot 4171 NI 
more than 5% dip 

211  25/1 l5 75 fi 
MC MC 

4. 12 Channel 12 
207 MC - 

205.25 MC (PI 
202.75 MC (S) 

RF Output Channel 12 Loops 
on Walers I. 
rind 4 

sa,,,,RE SOUND 

00% 

on 

PICTURE SOUR° 

70% 

OA 

P1CT 1.168 

0. 

PICTURE SOUND 

TOR. i00% 

Aspeese or   loop. for Channel 12 to rare 
acceptable re.pore curve. Loop on Wafer I Wirt. 
mid- band amplitude. Loop on Wafer 3 adjusts skirt 
frequency, Loop on Wafer 4 adjust. for flat top. 
Align each succeeding &easel (stem 5 to 14) &dirt-
Mg inductance. of approprime trim or coil. on 
Weer. 1, 3. ud 4. Refer to VH. Tuner 3chematic 
•nd Part. Layout for lour.. Of specified loop 
increment.. Picture and Sound c•rrier• must re-
main as top of curve. 

S. II Channel 11 
201 MC - 

199. 25 MC (P) 
203. TS MC IS/ 

RF Output Channel II Loop. 
on Wafer. 1,3 
and t 

4. 10 Chiral 10 
195 MC - 

193.25 MC(171 
197.75 MC(S) 

RF Out>. Channel 10 Lore 
on Wafer. 1,3 
and 4 

7 0 Charel 5 
110 MC - 

147.25 MC (pi 
191.75 MC (3) 

RF Output Cirri 9 Loepe 
oe Wafers 1,3 
lied 4 

11. 9 Channel 8 
183 MC 

- 
181.25 MC ( PI 
185.75 MC (S) 

RF OuNad Churl 8 Loop. 
on Wafers 1,3 
and 4 . 

II 7 Chum.' 7 
177 mc 

175.25 yens) 
154.75 MC(3) 

RF Outian Channel 7 Loope 
on Wafer. 1,3 
ud 4 

10. 11 Mamma 4 
46 MC - 

13. 55 MC (Di 
87. 75 MC(3) 

RF Output Channel 6 Cola 
o. Wafer 1,3 
and 4 

II. 11 Clears. 8 
be •••-•. 

77.25 MC (P) 
81.75 MC (3) 

RI Output Channel S coi. 
on Weer. 1,3 
ud 4 

13. 4 Clare' 4 
MO MC - 

91.25 MC ( PI 
71.75 MC(3) 

RP °Wpm Chure 4 Cola 
al Wafers IS 
and 4 

IS. 3 Chris.' 3 
U MC - 

111.55 MC (P) 
45.75 MC (20 

RF Output Cirri 3 Coll. 
on Wafer. 1,3 
nod 4 

14. 3 Clara 3 
57 MC - 

51.25 MC (P) 
58.75 MC(S) 

RF Odra Churl / Cal. 
oe Wafere 1,3 
ad 4 

ROTS: As era Morel a alterd 
..1 8.,48 Mitred. 

by agAseurient of Ile Irrigate lacresneme la are order lated la Mr. 4 to 14, ere nita.1 b. exercised not to dalurb th• • ligsted Increments preceding the 

I10 Roark all elmarlie fer 
bandwidth ma ar chnanel 

ow top aortae nerve, touching up L. for Chan. 13 and approprime cal merman,. in, other ebanne la Up to 301 Dip m prrrnmeihir fur all c nanimi a If 
in lunffielea afler Usem adjuarenu, torn up by bending gurnicit capactior• C4, CIOB and C II ti•aardtt or away ! men C7. COJA and Cll. reauectiaely 
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TERMS 

6 BZ7 g 'b 
RF AMP 

0 

6X8 
OS 

LOOKER 

OOKER 

J 
C 

PT"B" 

PT "A" 
e t  

/ 

•< 

-In 

I 

LI 

Set Fine Tuning control to half capacity 

e 
WAFER 3 

WAFER 4 
WAFERS 

WAFER, 
WAFER2 

(variable capacitor plates hall- meshed). 

VHF TUNER LAYOUT 

REPAIR PARTS LIST 
SCHEMATIC 
LOCATION  

C100 
C101 
C102, C103, C104 
C105 
C108 

SERVICE 
PART NO.  

CAPACITORS 

166-0010P 

DESCRIPTION  

10 Mmfd. - 500V. -* Ceramic 

168-00110 . 0047 Mid. - 500V. - Dual Ceramic 
Listed under "Miscellaneous Electrical Parts" 

161-1001 2 Mid. - 50V. - Electrolytic 
160-0411 . 01 Mid. - 400V. - Molded Paper 

C107 
C108 
C109 

C110A 
C1 10B 
CII0C 
C111 

C112A 
C112B 
C114 

163-0100 
160-0611 
181-1001 
181-3017 

160-06115 
161-2005 

166-4700D 

100 Mmfd. - 500V. - Mica 
.01 Mfd. - 800V. - Molded Paper 
2 Mid. - 50V. - Electrolytic 
Three Section Electrolytic 

20 Mid. - 300V. 
100 Mid. - 200V. 
100 Mid. - 200V. 

.015 Mid. - 600V. - Molded Paper 
Two Section Electrolytic 

40 Mid. - 400V. 
100 Mid. - 50V. 

.0047 Mid. - 500V. - Ceramic 

C115 166-0270N 270 Mmfd. - 500V. - Ceramic 

C116 
C117 
CII8 
CI25 
CI26 
CI 27 
C128 
C129 
CI30 
CI31 
C132 
C133 
C134 
CI35 
C136 
C137 
C138 
C139 
C140 
C141 
C142 
C143 
C144 
C145 
C146 
CI 47 
C148 

C175A 
C1758 
C176 
CI77 
C178 
CI79 
C200 
C201 
C202 
C203 
C204 
C205 
C206 
C210 
C211 
C212 
C213 
C214 
C216 
C250 
C251 
C252 
C253 
C254 
C255 
C256 
C257 
C258 
C259 
C260 
C261 
C262 
C263 
C264 

C285 

C266 

1.50 
1.51 
1.53 
L54 
1.55 
L56 
1.57, L58 

1.59, 1,60 

L61 
1.62 
L64, L65 
LU, L67 
L68 
1.69 
L70 
1.71 
L72 
r3o 
'no 
T52 
T53 
T55 
T56 
157 
158 
159 
T60 
T61 

166-0270N 
166-0001P 
166-0033P 
166-4700D 
166-47000 
168- 00110 
166-47000 
166-47000 
162-0202 
166-4700D 
168-0011D 
166-0270N 
166-47000 
168-0011D 
166-0043P 
166-0270N 
166-4700D 
168-0008N 
166-47000 
166-0010P 
188-0008N 
166-0010P 
160-0201 
162-0202 
168-0008N 
160-06022 
160-0411 
161-2004 

166-1000D 
166-1000D 
166-1000D 
166-1000D 
160-04147 
163-0220 
160- 042 47 
160-0601 
160-0611 
160-0411 
162-06233 
162-0622 
162-0623 
160-0401 
162-06147 
161-1010 
160-06247 
172-0032 
160-0421 
160-0421 
160-0421 
182-04247 
160-0411 
180-08247 
163-0330 
163-0680 
166-1000P 
172-0032 
166-1130013 
161-1001 
160-0601 
174-0056 
160-0601 
160-06022 

COILS, CHOKES AND TRANSFORMERS  

145-0004 Choke - B. Filter 
147-0014 Choke - Heater 
115-0001 Coil - Link Shunt 
119-0002 Coil - Tuner Coupling 
118-0011 Coil - Cathode Trap 
118-0010 Coil - Filter 
131-2003 Coil - Dual Peaking 
131-2008 Coil - Dual Peaking 
130-0001 Coil - 4.5 MC Trap 
130-0001 Coil - Sound Take-ott 
100-0009 Yoke - Deflection - Vertical 

- Horizontal 
132-0001 Coil - Horizontal Frequency 
118-0010 Coil - Filter 
118-0010 Coil - Filter 
132-0005 Coll - Horizontal Size Adjustment 
118-0010 Coil - Filter 
141-0030 Transformer - HaloLight Power 
141-0039 Transformer - Power - 117V. 60 Cycle 
128-0008 Transformer - Sound Discriminator 
143-0023 Transformer - Audio Output 
119-0003 Transformer - lit Video IF 
119-0004 Transformer - 2nd Video IF 
119-0005 Transformer - 3rd Video IF 
126-0001 Transformer - Video IF Output 
242-0002 Transformer - Vertical Oscillator 
241-0008 Transformer - Vertical Scan 
241-0019 Transformer - Horizontal Scan 

CONTROLS  

157-0024 Control - Dual it On/Oft Switch 
R105 Volume 
RISS Brightness 
R149 Control - Contrast ( 1-530-1, -2 Chassis) 
R149 Control - Contrast ( 1-530-3, - 4, -S, - 6) 
R22I Control - Vertical Hold 
R224 Control - Height 
R226 Control - Vertical Linearity 
R259 Control - Horizontal Hold 

270 Mmfd. - 500V. - Ceramic 
I Mmfd. - 500V. - Ceramic 
33 Mmfd. - 500V. - Ceramic 
.0047 Mid. - 500V. - Ceramic 
.0047 Mid. - 500V. - Ceramic 
.0047 Mid. - 500V. - Dual Ceramic 
.0047 Mid. - 500V. - Ceramic 
.0047 Mid. - 500V. - Ceramic 
.22 Mfd. - 200V. -Paper 
. 0047 Mid. - 500V. - Ceramic 
. 0047 Mid. - 500V. - Dual Ceramic 
270 Mmfd. - 500V. - Ceramic 
.0047 Mid. - 500V. - Ceramic 
.0047 Mid. - 500V. - Dual Ceramic 
43 Mmfd. - 500V. - Ceramic 
270 Mmfd. - 500V. - Ceramic 
.0047 Mid. - 500V. - Ceramic 
4.7 Mmfd. - 500V. - Ceramic 
. 0047 Mid. - 500V. - Ceramic 
10 Mmfd. - 500V. - Ceramic 
4.7 Mmfd. - 500V. - Ceramic 
10 Mmfd. - 500V. - Ceramic 
. I Mfd. - 200V. - Molded Paper 
.22 Mid. - 200V. - Paper 
4.7 Mmfd. - 500V. - Ceramic 
.22 Mid. - 600V. - Molded Paper 
.01 Mid. - 400V. - Molded Paper 
Two Section Electrolytic 

40 Mid. - 400V. 
80 Mid. - 400V. 

.001 Mid, - 500V. - Ceramic 

.001 Mid. - 500V. - Ceramic 

.001 Mfd. - 500V. - Ceramic 

.001 Mid. - 500V. - Ceramic 

.047 Mid. - 400V. - Molded Paper 
220 Mmfd. - 500V. - Mica 
.0047 Mid. - 400V. - Molded Paper 
. 1 Mid. - 600V. - Molded Paper 
.01 Mid. - 600V. - Molded Paper 
. 01 Mid. - 400V. - Molded Paper 
.0033 Mid. - 600V. - Paper 
.0022 Mid. - 60GV. - Paper 
.0022 Mid. - 600V. - Paper 
. L Mid. - 400V. - Molded Paper 
. 047 Mfd. - 600V. - Paper 
10 Mid. - 500V. - Electrolytic 
.0047 Mid. - 600V. - Molded Paper 
Trimmer: 70-470 Mmfd. 
001 Mid. - 400V. - Molded Paper 

.001 Mid. - 400V. - Molded Paper 

. 001 Mid. - 200V. - Molded Paper 

. 0047 Mid. - 400V. - Paper 

.01 Mid. - 400V. - Molded Paper 

.0047 Mid. - 600V. - Molded Paper 
330 Mmfd. - 500V. - Mica 
680 Mmfd. - 500V. - Mica 
.001 Mid. 500V. - Ceramic 
Trimmer: 70-470 Mmfd. 
.001 Mid. - 500V. - Ceramic 
2 Mid. - 50V. - Electrolytic 
. 1 Mfd. - 600V. - Molded Paper 
56 Mmfd. - 2,000V. - Ceramic 
. 1 Mid. - 600V. - Molded Paper 
.22 Mid. - 600V. - Molded Paper 

153-3013 
153 -30 19 
153-0018 
153-0014 
153-3011 
153-0021 

RESISTORS  

All resistors are 10% carbon unless othe 

R47 183-0184 
R48 183-0124 

rwise specified. 

180,000 Ohm - 2W. 
120:000 Ohm - 2W. 

R100 
15101 
R102 
R104 
R106 
R107 
R108 
R109 
R110 
R111 
15112 
15113 
R114 
R115 
RI20 
R121 
RI22 
15122 
R125 
R126 
R127 
15128 
RI29 
R130 
RI31 
RI32 
15133 
15134 
R135 
R136 
15137 
R138 
R139 
R140 
RI41 
R142 
R143 
R144 
15145 
R146 
R147 
RI48 
R149 
RI50 
R151 
R152 
RI53 
R154 
R155 
15156 
R157 
R175 
R176 
R200 
R201 
R202 
15203 
R204 
R205 
R206 
R208 
R210 
R2Il 
R212 
R2 13 

9214 
0215 
R216,R217 
9218 
11219 
9220 
15321 
0222 
9223 
9224 
9225 
R226 
9227 
9228 
0228 
9230 
0231 
15232 
9250 
9251 
9212 
9213 
9254 
9255 
9254 
R257 
R258 
9258 
9200 
11261 
16262 
9263 
9204 
0265 
ft266 
9267 
9268 
9269 
C102 
C103 
C104 
15103 

C207 
C208 
C209 
9211 
3215 

539-0525 
539-4400 
539-0602 
539-0402 

LI, L2, L4, L5 110-0001 
L2, L4, L5, L7 110-0002 to 

181-0473 
18)-0101 
181-0102 
181-0683 
181-0156 
181-0224 
181-01045 
181-0104 
181-01845 
182-0680 
181-0470 
182-0103 
183-0681 
183-0681 
183-0272 
181-0683 
181-0272 
181-0222 
181-0102 
161-04705 
181-0472 
181-0102 
181-0272 
181-0102 
181-04705 
181-0472 
181-0102 
181-0152 
181-01111 
181-0102 
181-0102 
181-0152 
181-0331 
181-0102 
181-0103 
181-0682 
181-0123 
181-0224 
181-0224 
181-0474 
181-0472 
181-0470 

189-0038 
189-0038 
1894038 
181-0682 
181-0334 

181-0105 
181-0184 
183-0104 
187-0013 
181-0334 
181-0124 
181-0223 
181-0474 
181-0275 
181-0474 
181-0184 
181-0333 
181-0104 
181-0123 
181-0226 
181-0823 

183-0882 
181-0223 

181-0155 
181-0335 
181-0224 

181-0104 
181-0684 

181-0474 

181-08225 
182-0102 
181-0222 
181-0561 
181-0561 
181-0102 
181-0222 
181-0104 
181-0104 
182-0332 
181-0273 
161-0475 
161-0475 
182-0562 
181-0124 

181-0823 
161-0472 
181-0621 
181-0474 
181-0102 
183-0121 
181-0101 
183-0122 
189-0047 
164-oarr 

190-0012 

17,000 Ohm - I/2W. 
100 Ohm - 1/2W. 
1,000 Ohm - 1/2W. 
68,000 Ohm - 1/2W. 
15 Megohm - 1/2W. 
220,000 Ohm - I/2W. 
100,000 Ohm - 1/2W. 
100,000 Ohm - 1/2W. 
180,000 Ohm - 1/2W. 
68 Ohm - 1W, 
47 Ohm - 1/2W. 
10,000 Ohm - 1W. 
680 Ohm - 2W. 
680 Ohm - 2W. 
2,700 Ohm- 2W. 
68,000 Ohm - 1/2W. 
2,700 Ohm - I/2W. 
2,200 Ohm - 1/2W. ( 1-530-1, -2 only) 
1,000 Ohm - 1/2W. 
47 Ohm - 1/2W. - 5% 
4,700 Ohm - 1/2W. 
1, ooa Ohm - I/2W. 
2,700 Ohm -' 1/2W. 
1,000 Ohm - 1/2W. 
47 Ohm - 1/2W. - 
4,700 Ohm - 1/2W. 
I, 000 Ohm - 1/2W. 
1,500 Ohm - 1/2W. 
180 Ohm - 1/2W. 
1,000 Ohm - 1/2W. 
1,000 Ohm - 1/2W. 
1,500 Ohm - 1/2W. 
330 Ohm - 1/2W. 
1,000 Ohm - 1/2W. 
10,000 Ohm - I/2W. 
6,800 Ohm - 1/2W. 
12,000 - 1/2W. 
220,000 Ohm - 1/2W. 
220,000 Ohm - 1/2vi. 
470,000 Ohm - 1/2W. 
4,700 Ohm - 1/2W. 
47 Ohm - 1/2W. 
Listed under "Controls" 
12,000 Ohm - 2W. 
12,000 Ohm - 2W. 
12,000 Ohm - 2W. 
6,800 Ohm - 1/2W. 
330,000 Ohm - 1/2W. 
Listed under "Controls" 
1 Megohm - 1/2W. 
180,000 Ohm - 1/2W. 
100,000 Ohm - 2W. 
68 Ohm - 10W. - W. W. 
330,000 Ohm - 1/2W. 
120,000 Ohm - I/2W. 
22,000 Ohm - 1/2W. 
470,000 Ohm - 1/2W. 
2.7 Megohm - 1/2W. 
470,000 Ohm - 1/2W. 
180,000 Ohm - 1/2W. 
33,000 Ohm - 1/2W. 
100,000 Ohm - 1/2W. 
12,000 Ohm - I/2W. 
22 Megohm - 1/2W. 
82,000 Ohm - I/2W. 

6,800 Ohm - 2W. 
22,000 Ohm - 1/2W. 
Listed under " Miscellaneous Electrical Parte 

1. 5 Megohro - 1/2W. 
33,000 Ohm I/2W. 
220,000 Ohrn - I/2W. 
Listed under "Control.' 
100,000 Ohm- 1/2W. 
680,000 Ohm - I/2W. 
tried under "Control." 
470,000 Ohm - 1/2W. 
United under "Control." 
8, 200 Ohm - 1/2W. - 55 
1,000 Ohm - IW. 
2,200 Ohm - 1/241. 
560 Ohrn - I/2W. 
560 Ohm - 1/2W. 
1,000 Ohm - I/2W. 
2,200 Ohm - 1/2W. 
100, 000 Ohm - 1/2W. 
100, 000 Ohm - 1/2W. 
3,300 Ohm - IW. 
27, coo omv - I/2W. 
4.7 Megohm - 1/2W. 
1.7 Medal.. - 1/2W. 

5,600 Ohm - 1W. 
120,000 Ohm - 1/2W. 
Listed under -Control." 
82,000 Ohm - 1/2W. 
4,700 Ohm - 1/2W. 
820 Ohm - 1/2W. 
470,000 Ohm - 1/2W. 
1, am oem - I/2W. 
120 Ohm - 2W. 
100 Ohm - 1/2W. 
12,000 Ohm - 2W. 
560 Ohm - 10W. - W. W, 
4. 3 Olm. - I/2W. - W. W. 

330 31Infrr- 400V. 
660 Mmfd. - 400V. 
.01 Mfd. - 400V. 
100, 000 Ohm - 1/SW. 

Plate - Vertical Integrator 
. 002 Mfd. - 500V. 
. 005 Mfd. - 500V. 
.005 Mid. - 500V. 
8,200 Ohm - I/2W. 
8,200 Ohm - 1/281. 

Speaker - 5 3/4" P.M. (410 Modela) 
Speaker - 4" a e• P.M. (514 Model.) 
Speaker - 6 I/2- P.M. (525 Model.) 
Speaker - 6- P.M. (529 Model.) 
Strip - VHF Tuner Coll - 40 MC 
Strip - VHF Tuner Coil - Channel 2 to 13 
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MODEL 1210X 

SPECIFICATIONS 

Frequency Range 

All 12 television channels, 
54 Mc. to 88 Mc., 174 Mc. to 216 Mc. 

Picture IF Carrier 26. 4 Mc. 
Sound IF Carrier 4. 5 Mc. 81 21. 9Mc. 

Power Supply 

117 Volts 60 cycle AC, 275 Watts 

Loud Speaker 

5 1/4" P.M. 

Cabinet Dimensions ( inches) Width Height Depth 

22.0 19.8 21.0 

Weight (pounds) Net Gross 

68.5 88.0 

Antenna Input Impedance 

This receiver has an antenna input impedance 
of 300 ohms and is shipped to the customer 
with the built-in antenna connected. This 
must be disconnected if it is desired to at-
tach an external antenna. 

SYLVANIA TUBE COMPLEMENT 
(includes rectifiers and picture tube) 

Symbol Function 

V1 RF Amplifier 
V2 Oscillator-Mixer 
V3 1st Video IF Amplifier 
V4 2nd Video IF Amplifier 
V5 3rd Video IF Amplifier 
V6 Video Detector - AGC Line 

Clamper 
V7 Video Amplifier 
V8 Sound IF Amplifier 
V9 Sound IF Limiter 
V10 Ratio Detector - 1st Audio 

Amplifier 
V11 Audio Output 
V12 AGC Amplifier - Sync 

Amplifier & Clipper 
V13 AGC Rectifier - Sync 

Separator 
V14 Vertical Oscillator & Output 
V15 Horizontal Discriminator 
V16 Horizontal Control 
V17 Horizontal Oscillator & 

Discharge 
V18 Horizontal Output 
V19 Damper 
V20 High Voltage Rectifier 
V21 High Voltage Rectifier 
V22 Low Voltage Rectifier 
V23 Low Voltage Rectifier 
V24 Picture Tube 

PICTURE TUBE 
HOLDDOwN STRAP 

*10 -32 NUT 
LOCK WASHER 
WASHER   

PLASTIC PROTECTOR 
RING   

RUBBER BAND 
HOLDS PLAST'C 
RING IN PLACE 
ON TUBE 

TUBE BRACE SOCKETS 
ON SIDE OF CHASSIS 

Type 

6CB6 
616 

6CB6 
6CB6 
6BC5 
6AL5 

6BF5 
6AU6 
6AU6 
6T8 

6V6GT 
12AU7 

12AX7 

6BL7GT 
6AL5 
6AU6 
12AU7 

6BQ6GT 
6W4GT 

5642 
5642 
5U4G 
5U4G 
16AP4 

GENERAL DESCRIPTION 

Model 1210X is a direct viewing television re-
ceiver which provides reception of all 12 
commercial television channels. The tele-
vision picture is reproduced on a round 16 
inch white-faced, electromagnetically deflected, 
tetrode type picture tube. 

ADJUSTMENT OF 

HORIZONTAL AFC CIRCUIT 

Check of Operation 

The operation of the AFC circuit should be 
checked as follows: 

A. Tune the receiver to a channel on which 
no signal is received and return to the 
original channel. The picture should 
immediately fall into synchronization. 

B. Switch off the power to the receiver for 
about five minutes and then switch back 
on. Picture should immediately fall into 
sync. 

C. Check for correct phasing of Horizontal 
AFC circuit by noting that there is ap-
proximately 1/8" of blanking visible on 
the right hand edge of the picture. It will 
be necessary to turn the contrast control 
to minimum and readjust the brightness 
control to see the blanking. 

LOOSEN THIS WING SCREW AND MOVE 
DEFLECTION YOKE AS FAR FORWARD 
AGAINST FLARE OF TUBE AS POSSIBLE. 
ROTATE DEFLECTION YOKE TO MAKE 
PICTURE SQUARE WITH MASK 

FOCUS MAGNET 
ADJUSTMENT SCREW 

SHAFT FOR 
CENTERING 
ADJUSTMENT 

PICTURE TUBE 
BRACE 

FIGURE 3 - PICTURE TUBE INSTALLATION 

PICTURE TUBE 
  SOCKET 

APPROXIMATE POSITION OF 
ION TRAP MAGNET IS I INCH FROM 
FOCUS MAGNET, ROTATION DEPENDS 
ON POSITION OF PICTURE TUBE 
ADJUST ION TRAP MAGNET FOR 
MAXIMUM PICTURE BRILLIANCE 

NOTE: Before making check C above, 
be sure the horizontal drive control is 
correctly adjusted. Refer to "Preset 
Controls Adjustment," page 8. If the 
receiver passes the above checks, no ad-
justments to the horizontal AFC circuits 
need be made. 

If the receiver cannot pass checks "A," 
"B," or "C" the adjustment of the Hori-
zontal Hold Control as noted under "Hor-
izontal Hold Adjustment" should be made. 

Horizontal Hold Adjustment 
A. Tune in a station and adjust the tuning 

control for best picture quality. Adjust 
the contrast and brightness controls for 
normal picture. 

B. Remove V15 - 6AL5 - Horizontal Dis-
criminator tube. 

C. Turn the Horizontal Hold Control until 
the picture moves back and forth across 

the screen with blanking bars vertical. 

D. Replace the Horizontal Discriminator 
tube and repeat A, B, and C under "Check 
of Operation" above. 

E. If receiver still will not pass these checks, 
it will be necessary to proceed with "Phase 
Adjustment." 

F. Check the "free-running" of the horizontal 
oscillator as described under paragraphs 
"B," "C," and "D," and, if necessary, 
readjust the frequency adjustment screw 

on top of horizontal discriminator trans-
former. 

G. Make a final check of the phasing as de-
scribed in paragraph "E" above. It is 
important that both the " free-running" 
and the phasing are correct. 

H. Remove the short from across the 4700 
ohm resistor R226 and re-adjust the 
horizontal drive control as described in 
"A". Turn the core in the horizontal 
"ringing" coil clockwise until approxi-
mately 1/8" of "blanking" is again vis-
ible on the right-hand edge of the pic-
ture. 

I. Before the horizontal synchronization cir-
cuit is adjusted to the final position, it 
will be necessary to check the operation 
as follows: 

Slowly turn the oscillator frequency ad-
justment screw (top of transformer T62) 
in either direction until the picture sud-
denly falls out of synchronization as in-
dicated by the presence of a number of 
diagonal bars. The total number of bars 
visible must not be less than six. These g
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MODELS 1110X, Ch. 1-329; 1210X, Ch. 1-381 

bars may consist of either several full 
bars and two half bars for the total 
number or they may be all full bars for 
the same total number. Slowly turn the 
adjustment screw so as to decrease the 
number of bars and note the total number 
of bars visible just before the picture 
again falls into synchronization. The 

last number of bars visible must not be 
less than three, or more than four. In 
order to get an accurate indication of the 
minimum number of bars obtainable, the 
adjustment screw must be turned very 
slowly and carefully once the number of 
bars has been reduced to four or five. 

Turn the adjustment screw in the opposite 
direction until the picture suddenly falls 
out of synchronization in the opposite 
direction and repeat the foregoing pro-
cedure. Again, the total number of bars 
visible when the picture falls out of syn-
chronization must not be less than six, 
and not less than three or more than four 
bars must be visible just before the pic-
ture falls into synchronization. 

CHANNEL SELECTOR 

BAND SWITCH 

6Ce6 BFANP 

V22 

5U4G 

L V. RUT 

V3 

e•— • 

6CB6 

I ET vIDEO 
F YAP 

V23 

5U4G 

L V REV 

AGC 

V4 

6CE16 

2. v1020 
IF AMP 

VIS 

6906GT 

NoR 
OUTPUT 

Vs 

eaS 

332 0010 
F MOP 

J. After checking the operation as in I, it 
is necessary to repeat the procedure de-
scribed in paragraphs "B," "C," and 

K. Remove the signal by tuning to a " free" 
channel, then retuning tO the original chan-
nel. The picture should immediately fall 
into synchronization. 

L. Switch " off" the power to the receiver 
for about five minutes and then switch 
receiver " on" and check that the pic-
ture pulls into synchronization. 

Phase Adjustment 
A. Turn the core in the horizontal "ringing" 

coil all the way out (counterclockwise). 
Short out the 4700 ohm horizontal charge 
circuit peaking resistor R226. 

With the horizontal size coil set for ap-
proximately the correct picture width, 
and with the horizontal linearity coil ad-
justed for best linearity, rotate the hori-
zontal drive controlfully counterclockwise. 

V6 

SAC 

v,DO3 
DETECTOR • 

• AC UNO GLAMPER 

V20 

5642" 

H V 'SECT CEIA 

BOB 01C 

BOB DrliCHAJNE 
DAIÉPER 

HORIZONTAL 
°WYE 

V2I 

5642 

H V RECT 

HORIZONTAL 
HOLD 

Ve 

e•—• 

6AU6 

»UN 
i.e AMP 

V7 

•—• 

UO5 

vlD20 
AMP 

VI3 

laAl}à 

A.•CI- NICT 

6 SYNC NP 

VIO 

61U-- 5 
sy—HF 

HON DISCS 

VI6 

,--• 
EWWIS 

BOB 

CONTROL 

PICTURE VERTICAL 
CONTRAST LJNEARITY 

FIGURE 4 — CHASSIS TOP LAYOUT 

GIN 
CIlS 
GISt 

CVO 

V6G 

A F 
OUTPUT 

VERT osc 

VERT. OuTPuT 

PIEIONT VERTICAL 
HOLO 

ON- OFF 
VOUJAIE 

SPIONYIKSO 

Slowly turn the drive control clockwise 
until crowding is visible in the center of 
the picture. Now carefully turn the control 
back ( counterclockwise) only enough to 
remove the crowding in the picture or 
pattern. On some chassis, it may not be 
possible to obtain crowding of the picture. 
In such cases the control should be set to 
the fully clockwise position. 

NOTE: Do not operate the receiver with 
the horizontal drive control mis-adjusted. 

B. Remove V15 - 6AL5 - Horizontal Discrim-
inator Tube from its socket. 

C. Carefully turn the frequency adjustment 
screw (top of discriminator transformer 
T64 until the picture moves back and 
forth across the screen of the picture 
tube with the blanking bar vertical. 

D. Replace the 6AL5 - Horizontal Discrim-
inator Tube in its socket. 

R46 

545 

CIII 5153 

 1c103 
C104 

BRIGHTNESS 

NDLUIAC 

OII -OfF SNITCH 

Tc5)2 2 1), 5104 

a 432 
753 

C109 

CUT 

rs Cus COU 

3 CH3 „21,,,, 

5 c11e 

..,:*C7 1,RI;IIe 

rue514 R.145113 

oS 

vERTICAL 
HOLD 

NIGHT 

1003 

1047 

5530 

137 

L59 

vERTzCAL 
LeIREAR, 

L36 

E. Adjust the phase adjustment screw (under-
side of discriminator transformer T62) 
until approximately 1/8" of " blanking" is 
visible on the right-hand edge of the pic-
ture. In order to see the "blanking", turn 
contrast control almost to minimum, re-
adjust brightness control, and reduce pic-
ture size. 

AGC CONTROL ADJUSTMENT 
This control has been correctly adjusted at the 
factory and should require no further adjust-
ment. If adjustment becomes necessary as 
evidenced by poor horizontal or vertical sync; 
or a video signal with poor contrast, proceed 
as follows: 

1. Connect a good antenna installation to the 
receiver. 

L3(3)ire.. 

e44 ..3% 
CIN 

MA, L, SISO 
(;)CIZ9 C140 C42 joime Ceà 

eR,46 153 

Oc 43 

re.1 
mn -Rtt 

INC TIAN 
CONTRAST 

HORIZONTAL 
HOLD 

C206 

C156 

Gin 

F • 

• 41 

Gat 

37 
eRi36 

38 81633 

cI60 
25 

1030 

CD cob 
0.27 Rite 

151 b. ice55 
GIN 

004 

c+771 elq2 22 
63 

COO R230 BIBI 
C202 COD RON QM 

RNA 5207 8030 
c e3, 

C •• 

ISO 

Horn zoNTAE 
DRIVE 

FIGURE 8 — CHASSIS BOTTOM LAYOUT 
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2. Tune the receiver to a channel on which 
no picture is received. 

3. Set the contrast control to mid-position. 

4. Turn the AGC control fully clockwise. 
The AGC control is located on the rear 
panel of the chassis. 

5. Connect a VTVM from the AGC Amplifier 
plate to ground (V12, 12AU7, pin 6) and 
set the AGC control to obtain a negative 
0. 1 volt reading. 
Note: On some receivers the closest ap-
proach to this reading will be the fully 
clockwise position. 

6. With the AGC Control set as above, turn 
the contrast control almost to maximum 
(about 7/8) and tune in the strongest sta-
tion available in the area. 

7. Again read the AGC Amplifier plate volt-
age; if reading is less than a negative 2. 0 
volts leave the control as set. 

8. If the AGC Amplifier plate voltage is more 
than 2 volts negative, slowly tu: n the AGC 
control counterclockwise obsen ing the pic-
ture. 

9. The picture will get darker and then finally 
start to fall out of sync as evidenced by a 
sudden shift or jittering of the picture in 
either the horizontal or vertical direction. 
Do not turn beyond this point. 

10. Back off ( cloekwise) slowly on the control 
until the picture holds in sync without 
flutter and turn slightly beyond. (Exper-
ience will dictate how far beyond to turn). 

11. Rock the tuning control slightly either side 
of the best tuning point to insure picture 
stays in sync; if not, turn slightly further 
clockwise and check again. 

12. As a final check, turn the volume control 
up to normal level. Intercarrier buzz 
should be negligible. 

13. Remove objectionable intercarrier buzz 
by turning the AGC control slightly fur-
ther clockwise. (Note: The intercarrier 
buzz is merely a reference for correct 
adjustment of the AGC control and only a 
slight touch-up should be necessary. If 
much adjustment is required to remove 
intercarrier buzz, the sound section is 
maladjusted and requires realignment. 

14. Rock the tuning control slightly either side 
of the best tuning point and turn the AGC 
control slightly more clockwise as nec-
essary to remove objectionable inter-
carrier buzz. 

The intent of the above AGC control adjust-
ment is to provide a maximum of AGC action 
consistent with proper sync and minimum inter-
carrier buzz on strong signals. 

TEST EQUIPMENT REQUIREMENTS 
1. RF sweep generator or generators with 

frequency range from 4-220 Mc. having 
sweep width adjustable from 50 Kc. to 
10 Mc. with an output of at least 0.1 volt, 
a marker system, either built-in or ex-
ternal type and flat within + 1 Db. 

2. Signal generator or generaiors with a fre-
quency range from 4-222 Mc. and an ad-
justable output of at least 0.1 volt. 

3. Sylvania cathode ray oscilloscope type 400 
or equivalent capable of passing a 60 cycle 
square wave. 

4. Sylvania Polymeter type 221 or equivalent 
vacuum tube voltmeter. 

5. Sylvania High Voltage Probe Adapter type 
225 or equivalent with 0-30 KV DC range 
(not shown). 

6. Sylvania tube tester type 220 or equivalent 
capable of testing shorts with proper vol-
tages and performance under dynamic con-
ditions. 

7. Jig Tube Shield - made by insulating or 
cutting off a tube shield, so it will not 
ground when in place on the converter 
tube. The existing shield aroundV2, oscil-
lator- converter tube, may be temporarily 
insulated from ground for use as a jig shield. 

SYLVANIA 
POLYMETER 
TYPE 221 

FIGURE 7 - 

SYLVANIA SYLVANIA 
TUBE TESTER OSCILLOSCOPE 
TYPE 220 TYPE 400 

SYLVANIA TEST EQUIPMENT 

ALIGNMENT PROCEDURE 
Should any chassis under service require com-
plete realignment, the alignment procedure 
should be carried out in the following listed 
order. 

PRE-ALIGNMENT INSTRUCTIONS - READ 
CAREFULLY BEFORE ATTEMPTING ALIGN-
MENT. 

Lay chassis on left side far alignment. Ground 
all equipment to receiver chassis. Use special 
alignment tool Service Part No. 898-0003. 

VIDEO I F ALIGNMENT 

1. Connect signal generator to the jig shield 
on the Oscillator-Converter tube. Allow 
generator and set to warm-up for fifteen 
minutes. 

2. Connect the negative lead of a 3 volt 
battery to the AGC Line, positive lead to 

ound. 

3. Connect D.C. VTVM across the diode load 
resistor R145 - 3900 ohm. 

4. Tune generator to 27.9 Mc. and adjust trap 
coil L55 for minimum output. Keep volt-
meter reading under 2 volts by reducing 
generator output as required. 

5. Adjust the cores of the Video IF Trans-
formers in the following order. Reduce 
generator output to keep voltmeter reading 
between 1 and 2 volts. 

Set Signal 
Generator At: 

26. 2 Mc. 

24.1 Mc. 

25. 3 Mc. 

27. 9 Mc. 

Adjust: 

Core on 2nd VideoIF Transformer 
T57 for maximum output 
Core on 1st Video IF Transformer 
T56 for maximum output 
Core on Converter Coil L8 for 
maximum output 
Core on trap coil L55 for mini-
mum output 

6. Disconnect signal generator and VTVM. 

7. Connect sweep generator (frequency 25Mc. , 
sweeping 10 Mc. ) using a . 005 Mfd. cap-
acitor to pin 1 of 3rd Video IF Amplifier - 
6BC 5. 

8. Connect oscilloscope to junction of diode 
load resistor R145 - 3900 ohm and coil 
L58. 

9. Adjust primary (top core) and then sec-
ondary (bottom core) of IF Bandpass T58 
to obtain curve shown in Figure 8. ( Both 
cores adjusted from bottom of transformer 
using hex end of special alignment tool). 

% 

270 MC 
MARKER 

21.9MC 
MARKER 

FIGURE 8 - IF BANDPASS RESPONSE 

10. Disconnect Sweep Generator from 3rd IF 
Grid and connect it to the Jig Shield on 
the Converter Tube. Loosely couple sig-
nal generator at this point for markers. 

11. Observe IF Response Curve and if nec-
essary adjust IF Transformer Cores 
slightly to obtain response curve shown 
in Figure 9. Keep oscilloscope gain high 
enough to prevent overload of the receiver 
as (werload will distort the curve. 

FIGURE 9 - OVERALL IF RESPONSE 

SOUND TAKE-OFF L 4.5 MC. TRAP 

ALIGNMENT 

1. Connect a 4.5 Mc. sweep generator having 
a 250 Kc. sweep through . 005 Mfd. to pin 
7 of video detector - 6AL5. Loosely con-
nect signal generator for use as markers. 

2. Connect oscilloscope to limiter grid resistor 
R104 - 47M through a 270M isolating re-
sistor. Adjust trap core L56 until 4. 5 Mc. 
marker is centered at the peak of the re-
sponse curve. See Figure 10. 

FIGURE 10 - SOUND IF RESPONSE 

FIGURE 11 - SOUND DISCRIMINATOR RESPONSE 
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PIX I.E 
MARKER 

GEN. 

R.F. MARKER 

GEN. 

SWEEP 
GEN. LOOKER 

 O POiNT 

IN34 IOM 

I-3V BIAS 
-47 SUPPLY 

OSCILLOSCOPE 

FIGURE 12 - TUNER ALIGNMENT SETUP 

SOUND DISCRIMINATOR ALIGNMENT 

1. Connect oscilloscope across the Volume 
Control. 

2. Adjust the cores of the discriminator trans-
formers T52 and T53 until the discrim-

inator curve corresponds to that in Figure 
11. Note especially that: 

(a) 

(b) 

(c) 

4. 5 Mc. marker is exactly in the 
center of the curve. 
The curve is linear between the out-

side two markers. 
The amplitude is the greatest ob-
tainable. 
R F TUNER ALIONMENT 

NOTES ON TUNER ALIGNMENT SETUP 

In reference to Figure 12, the following pre-
cautions should be taken in making the equip-
ment setup. 

1. The detector circuit should be so con-
structed as to maintain leads as short as 
possible. Connection of the detector cir-
cuit to the 1st IF grid terminal ( see Fig. 
12 for location) should also be made with 
short leads. 

2. Shielded leads should be used in making 
the following connections to reduce hum 
and synchronous voltage pick-up. 

The lead for observation of the RF 
response from the scope isolating 
resistor (10,000 ohms located at the 
tuner " looker point") to the RF out-
put switch position of the scope switch. 

(b) The connection from the IF detector 
circuit output to the IF switch position 
of the scope switch. 

(c) The connection from the sweep gen-
erator to the horizontal input of the 
scope. (Use externally geherated 
sweep instead of internal oscilloscope 
sweep in order to obtain synchroni-
zation). 

©John F. Rider 

I.F. 
OUTPUT 

3. The single pole double throw"Scope Switch" 
should be located at the vertical input ter-
minals of the scope. This switching ar-
rangement will permit observation of either 
the IF response or the overall RF response. 
The aforementioned positions will be re-
ferred to in subsequent text as the " IF" 
and " RF" positions respectively. 

4. The marker generator coupling condenser 
should be as small a value as possible 
to prevent any effect on tuner response, 
but must be large enough to permit easy 
observation of markers on either the IF 
response or overall RF response. (Ap-
proximately 2 or 3 MMF should be satis-
factory in most cases). 

5. For all tuner alignment tests which are 
outlined in this text, remove the second IF 
amplifier tube or bypass its plate circuit 
with approximately 1000 MMF to prevent 
coupling back from the receiver IF system. 

6. In all of the following tests the oscilloscope 
vertical gain should be as close to maxi-
mum gain as possible, consistent with 
hum and synchronous voltage interference 
limitations. This precaution will allow 
the use of low levels from RF sweep Gen-
erator and increase the visibility of IF 
and RF markers. 

OSCILLATOR ALIGNMENT 

In making adjustments of the oscillator align-
ment it should be noted that any change in the 
setting of the high band oscillator trimmer will 
also effect the low band oscillator tuning, how-
ever, because of switching, the adjustment of the 
low band oscillator trimmer will not affect high 
band oscillator tuning. Also, there is a slight 
shift of oscillator frequency in the high band 
position only when the bottom cover is removed. 

High Band Oscillator Alignment  

1. Remove the bottom cover and rotate the 
band switch to the high band position. 

2. Rotate variable capacitor to maximum 
capacity position (fully counterclockwise 
position of tuning control knob). 

3. Tune sweep generator to channel 7 and set 
scope switch to IF output position. 

4. Inject 175.25 Mc. and 21.9 Mc. markers. 
5. With a non-metallic pick vary the turns 

spacing on the high band oscillator coil 
L9 until markers coincide ( squeezing the 
coil lowers the oscillator frequency and 
spacing the turns farther apart raises 
oscillator frequency. 

100% RESPONSE 

6. Replace bottom cover and check for shift 
of markers. If there is a shift remove 
the bottom cover and compensate by re-
adjusting L9 as necessary. Repeat until 
markers coincide with bottom cover in 
place. 

7. Rotate variable capacitor to minimum 
capacity (fully clockwise position of tuning 
control knob). 

8. Tune sweep generator to channel 13. 
9. Inject 215. 75 Mc. and 26. 4 Mc. markers. 
10. With bottom cover in place, adjust oscillator 

grid trimmer C23 to make markers coin-
cide. 

100% RESPONSE 

11. Repeat steps one through ten until proper 
end frequencies are reached at maximum 
and minimum capacity settings. 

Low Band Oscillator Alignment 

12. Remove bottom cover, turn band switch 
to low band position and rotate variable 
capacitor to maximum capacity (tuning 
control knob fully counterclockwise). 

MODELS 1110X, Ch. 1-329; 1210X, Ch. 1-381 

13. Tune sweep generator to channel 2. 
14. Inject 56. 75 Mc. and 21. 9 Mc. markers. 
15. Using a non-metallic pick adjust the spacing 

between turns on the low band oscillator 
coil L9 until the markers coincide. 

100% RESPONSE 

16. Rotate the variable capacitor to minimum 
capacity (tuning control knob fully clock-
wise). 

17. Tune sweep generator to channel 6. 
18 Inject 84. 35 Mc. and 26. 4 Mc. markers. 

19. Adjust oscillator plate trimmer C26 to 
make markers coincide. 

20. Replace bottom cover and recheck in steps 
12-19. 

21. Recheck all four oscillator frequencies as in 
steps 1-19. 

R. F. PASSBAND ALIGNMENT 

1. If only the RF Passband is being aligned 
it is advisable to check oscillator cover-
age as noted under Oscillator Alignment 
step 21 above. 

2. Remove bottom cover and turn band switch 
to high band position. 

3. Rotate tuning control so that pointer is at 
channel 7 on the dial calibration. 

4. Tune sweep generator to channel 7. Set 
scope switch to the IF output. 

5. Inject 175.25 Mc. and 26. 4 Mc. markers 
and adjust tuning control so the markers 
coincide. Leave tuning control at this 
setting for the remainder of channel 7 ad-
justment. 
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6. Change scope switch to the RF output. 
7. Check that the RF response curve is similar 

to those shown in Figure 13. 
8. If the response curve differs much from 

those shownin Figure 13, adjust the induct-
ance and coupling of the high band RF plate 
coil L3, the high band mixer grid coil L4, 
and the high band antenna coil Li, for proper 
band width and symmetry. In determining 
the band width, it will be necessary to switch 
the marker generator alternately between 
channel 7 picture carrier ( 175.25 MO and 
sound carrier ( 179.75 Mc.). 

9. The high band RF plate coil L3 and the 
high band mixer grid coil L4 are properly 
adjusted when a slight variation in the in-
ductance of either coil will result in a 
frequency shift of the entire response with 
no noticeable narrowing of the band width. 

10. The high band antenna coil Li is properly 
adjusted when a slight variation of its in-
ductance will cause both peaks to rock 
slightly. If only one peak moves, the high 
wand antenna coil Li is staggered awayfrom 
the center of the passband. 

11. The inductance of these coils (L1, L3, L4) 
is varied by pushing the coil on or off the 
brass stud. Pushing the coil on the stud 
will raise the frequency and pushing the 
coil off the stud will lower the frequency. 

12. The band width of channel 7 interstage trans-
former ( L3, L4) is controlled by dressing 
the ground leads of these coils past the 
cut out in the RF shield plate (see Fig. 13). 
When both leads cross the cutout the greater 
separation of peaks occurs. For maximum 
gain the band width should be adjusted so 
that the response is no greater than that 
required to keep the sound and picture 
carrier frequency markers on the peaks 
of the overall RF curves. 

13. Replace tuner bottom cover and check RF 
passband response. 

14. If necessary, remove bottom cover and 
make slight compensating adjustments. 

15. With the bottom cover in place, rotate the 
tuning control knob so that the pointer in-
dicates channel 13. 

16. Tune sweep generator to channel 13 and 
change scope switch to IF output. 

17. Inject 215. 75 Mc. and 21. 9 Mc. markers 
and adjust tuning control so markers co-
incide. Leave tuning control as set for 
remainder of channel 13 adjustments. 

18. Change scope switch to RF output position, 
if RF response differs noticeably from 
the curves in Figure 14. (The antenna 
trimmer C5), the RF plate trimmer (C10) 
and mixer grid trimmer (C15) must be 
adjusted for proper passband and maxi-
mum amplitude of response. 

19. Return tuner and sweep generator to chan-
nel 7 and check response as in part 13 
above. A slight compensation of coils 
Ll, L3, and L4 may be necessary. 

20. Recheck passband on both channel 7 and 
channel 13, compromising adjustments for 
tilt as necessary until satisfactory High 
Band RF passband responses are obtained. 

Low Band RF Alignment  

21. Rotate band switch to Low Band position. 
22. Tim n the tuning control knob so that the 

pointer indicates channel 2 on the dial. 
23. Set the scope switch to the IF output po-

sition and inject 59. 75 Mc. and 21.9 Mc. 
markers. Adjust the tuning control so the 
markers coincide. Leave the tuning con-
trol as set for the remainder of the chan-
nel 2 adjustments. 

24. Change the scope switch to the RF output 
position. 

25. If the desired passband response is not 
obtained (as shown in Fig. 14) the Low 
Band RF coil L5, the low band mixer coil 
(L6), and the low band antenna transformer 
(Ti) secondary must be adjusted until the 
desired passband is obtained. 

26. When the low band RF coil (L5) and the 
low band mixer coil are aligned slight 
variation in the inductance of either should 
cause no noticeable narrowing of the pass-
band. 

27. When the secondary of the low band antenna 
transformer is properly adjusted, a slight 
variation in its inductance should cause 
both peaks to rock slightly. If only one 
peak moves, the Ti secondary is staggered 
away from the center of the double tuned 
circuit response. 

28. The low band mutual coil (L7) varies the 
band width of the interstage coupling cir-
cuit. Squeezing the turns together broa-
dens the band width and separating the 
turns narrows the band width. The band 
width should be adjusted so that it is not 
greater than that required to keep both 
the picture carrier and sound carrier mark-
ers at the peaks of the response curve. 

29. Replace the tuner bottom cover and check 
passband response. 

30. Remove bottom cover and make any com-
pensating adjustments as needed. 

31. With the bottom cover in place, rotate the 
tuning control knob to align the pointer with 
channel 6 on the dial. 

32. Tune the sweep generator to channel 6 
and change the scope output switch to the 
IF output position. 

33. Inject 83.25 Mc. and 26.4 Mc. markers 
and adjusting tuning control to make the 
markers coincide. Leave the tuning con-
trol at this setting for the remainder of 
the channel 6 adjustments. 

34. Change the scope switch to the RF output 
position. 

35. Check the response curve. If not as de-
sired, remove the bottom cover and slightly 
readjust the inductance of the low band RF 
coil L5, the low band mixer coil (L6), the 
low band mutual coil (L7) and the secondary 
of the low band antenna transformer (Ti) 
as necessary, keeping in mind that these 
adjustments must be compromised with 
those made or channel 2 in steps 21-30 
above. 

36. Recheck passband en channel 2 and chan-
nel 6 and re-adjust as necessary to obtain 
acceptable passband on both channel 2 and 
6. 
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S• SOUND CARRIER 
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FIGURE 13 - ACCEPTABLE RF RESPONSE CURVES FOR TUNER 

"LOOKER" 
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SHIELD BAND 
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C20 L2 
C24 R9 R7 CI3 L7 R3 CHANNEL SELECTOR SHAFT 

Note: This RF tuner has been thoroughly tested at the factory and should provide trouble-free 
reception throughout the life of the chassis. However, if service other than alignment is re-
quired, return the complete tuner to the factory for replacement. 

BANDSWITCH 

RI 

C4 

TI 

C7 

TUNER DRIVE SPRING 
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TUNER DRIVE CORD 
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GROUND SOLDER POINT 

DIAL DR IVE 
CORD 

FIGURE 14 

GENERAL DESCRIPTION 
Sylvania Model 1110X is a direct viewing tele-
vision receiver which provides reception of the 
12 commercial television channels 2 through 
13. The television picture is reproduced on 
a round 16 inch, electromagnetically deflected, 
tetrode type picture tube. 

- TUNER LAYOUT 

The 1-329 chassis used in Model 1110X very 
closely resembles the 1-381 chassis described 
in Bulletin 9-15. 
Circuitwise, chassis 1-329 differs from the 
1-381 in that a new type RF Tuner Unit is 
used and the High Voltage Scan circuit has 
been modified to eliminate the Heater Iso-
lation Transformer for the 6W4GT Damper 
tube V19. 

The 1-329 chassis uses 6SN7GT tubes for V12 
and V17, but the associated circuits remain 
the same as those of the 1-381 where V12 
and V17 are 12AU7 tubes. 

Front panel controls on the 1110X are On-Off 
& Volume, Tuning, and Brightness. No Band 
Switch is needed on this model because of the 
continuous tuning feature of the new type RF 
Tuner Unit. 

LOW BAND ALIGNMENT 

1. Tune sweep generator to channel 6. Ro-
tate tuner drive shaft to channel 6. (Cor-
rect position may be determined by re-
placing dial and knob on tuner. Desired 
channel number should be vertical at top 
of dial.) 

2. Load T2-C, Low Band RF coil (touch C12 
stator plate, as described in 6 of " Notes on 
Tuner Alignment"), adjust C9, Low Band 
mixer trimmer, until the single peaked 
response curve falls midway between the 
RF carrier markers ( Fig. A). 
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PICTURE 
CARRIER 
MARKE 

SOUND 
CARRIER 
MARKER 

FIGURE A 

Load T2-B, Low Band mixer coil (touch 
C13 stator plate), and adjust C8, Low 
Band RF trimmer, until the single peaked 
response curve falls midway between the 
RF carrier markers (Fig. A). 

CHANNEL «LECTOR 

4. Without loading, adjust C 15, Low Band oscil-
lator trimmer, until the IF marker is almost 
coincident with the sound marker and both 
sound and picture markers are above the 

70% level. (Fig. B). 

SOUND 
CARRIER 
MARKER 

FIGURE B 
ON- OFF II 
VOLUME 

BRIGHTNESS 

V3 

6'6E% 

I VIDEO 
F. AMP 

TIC 

POWER 
TRANS. 

FUSE 

0=0 
IN AMP 

Vt2 

5U4G 
LV. RECT 

V4 

6CB6 
tr.. elm 
I F. AMP 

VIS 

6806GT 

NOR 
OUT 

V5 

6g-CS 

399 VIDEO 
1.2 MIR 

1!_ 

Le 

V6 
e•-• 
6AL5 
VIDEO 

DETECTOR 
AUG ONE CLAMPER 

SIZE 

V2I 

5642 
pi. V. SECT 

ve 
‘••••-• 

6AU6 
ROUND 
IF MOP 

V7 

68F5 
VIDEO 
AYR 

V13 

12AX7 

• MC MEP 

9 tr 

HORIZONTAL 
DRIVE 

HORIZONTAL r 
HOLD 

PICTURE 
CONTRAST 

515 

6AL5 
NOR DISCRIm. 

VI6 

7•*--••• 

6AU6 
HOW 

CONTROL 

AUDI 
SOCA 

ee 

6AU6 

soul.° 
F LIMITER 

VIO 

RATIO orr 
Ir P. 

VI4 

68L1GT 

VERT 08G R 

VERT. OUTPUT 

T er 

VERTICAL 
LJNEARIT7 

FIGURE 18 - CHASSIS TOP LAYOUT 

HEISHT VERTICAL 
HOLD 

OSCILLOSCOPE 

500 MMFD 

'LOOKER' 
POINT 

- 3V. 

BIAS 
SUPPLY 

15.1. A mp VERT. HORIZ 
IN RECEIVER INPUT INPUT 

SHUNT GRID RESISTOR -eP• 
WITH 150 OHMS AND 
REMOVE lEr LF. TUBE 

FIGURE 19 - TUNER ALIGNMENT SETUP 

5. Tune sweep generator to channel 2. Ro-
tate tuner drive shaft to channel 2 position. 

6. Load T2-C, Low Band RF coil (touch C12 
stator plate), and, with a non-metallic pick, 

vary spacing on T2-B, Low Band mixer 
grid coil, until the single peaked response 
curve is midway between the RF carrier 
markers (Fig. A). 

7. Repeat step 6, only load T2-B, Low Band 
mixer coil (touch C13 stator plate), and 
adjust T2-C, Low Band RF coil. 
Without loading, adjust turns on T2-A, Low 
Band oscillator coil, so the IF marker nearly 
coincides with the sound marker. ( Fig. B) 
Adjust spacing between T2-C, RF coil, 
and T2-B, mixer coil, to obtain a peak to 
valley ratio of precisely 30%. Decreas-
ing the spacing will deepen the valley. 

10. Repeat steps 2 to 9 to obtain best possible 
adjustments. 

HIGH BAND ALIGNMENT 
1. Adjust sweep generator and tuner drive 

shaft to channel 13. 
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2. Load L3, High Band RF coil (touch #7 

switch lug as described in 6 of "Notes on 
Tuner Alignment") and djust C20, High 
Band mixer trimmer so the single peaked 
response curve falls midway between the 
RF carrier markers ( Fig. A). 

3. Repeat step 2, only loading L4, High Band 
mixer coil (touch # 4 switch lug) and ad-
justing C19, High Band RF trimmer. 

SOUND 
ICTURE CARRIER 

CARRIER MARKER 
ARKER 

FIGURE C 

4. Without loading, adjust C17, High Band 
oscillator trimmer, so the IF marker and 

CI9 

ANTENNA 
TERMINALS 

C3— 

C7 

L6 

CI 
C5 

FIL 
"LOOKER" POINT 

A.G.C. 
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R4 
C O C8 C9 LC23 C2I CH L4 CI5 

-c12(STATOR Pi ATE) , 7 SWITCH LUG c14 
L CI3 (STATOR PLATE) 

FIL 

8+ 

C20 

sound carrier marker are coincident. 
(Fig. C) 

Should either carrier, or carrier mark-
ers, fall below the 70% level, increase 

coupling between the double tuned coils 
by decreasing the angle made by L4, mixer 
grid coil strap and the ground leg of L3, 
the RF coil ( see Fig. 21). 

b. Adjust sweep generator and tuner drive 

shaft to channel 7. 
6. Spread or compress L5, High Band oscillator 

coil, turns as necessary to make the sound 
carrier marker and IF marker coincide. 

Load L3, HighBandRF coil (touch 07 switch 
lug), and bend L4, mixer coil strap slightly 
in or out as necessary to make the mixer 
grid coil response curve fall about midway 
between the RF carrier markers ( Fig. A). 

7. Repeat step 6, only loading L4, mixer coil 
(touch #4 switch lug), and adjusting L3, 
RF coil, turns so its response is at same 
frequency as the mixer response. 

E, Without loading, adjust turns on L5, High 
Band oscillator coil, so the IF marker 
and sound carrier marker almost coincide 
(Fig. B). 

9. If peak to valley ratio on channel 7 is more 
or less than 30%, change mixer coil-RF 
coil angle (Fig. 21) as necessary to achieve 
this optimum coupling. 

10. Repeat steps 1 to 8 to obtain optimum 
adjustments. 
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ANGLE REFERRED TO IN TUNER 
ALIGNMENT PROCEDURE 

NOTE: This RF tuner has been thoroughly tested at the factory and should provide trouble-free 
reception throughout the life of the chassis. However, if service other than alignment is re-

quired, réturn the complete tuner to the factory for replacement. 

FIGURE 21 - TUNER LAYOUT 

L,27 

I. F. 
OUTPUT 

L6 

Note 1: The terms "Honi 
zontal," "Vertical" or " 60 cps 
sine wave" refer to the oscil-
loscope sweep employed. 

Note 2: All waveforms are 
taken with the oscilloscope 
horizontal sweep direction 
from left to right and with up-
ward deflection corresponding 
to positive polarity. 

Note 3: In some instances the 
waveforms obtained will not be 
identical with those shown, due 
to the electrical characteristics 
of the oscilloscope used. 
Note 4: All waveforms are 
measured with respect to chas-
sis unless otherwise indicated. 
Note 5: Contrast maximum 
unless otherwise indicated. 

*The peak to peak (P/P) vol-
tages uf w:414.furius tare 

dependent on the depth of mod-
ulztion of the transmitted sig-
nal; voltages shown are ob-
tained when modulation is ap-
proximately 90 percent. 

6BL7GT (V14) Vertical Oscil-
lator Plate (Pin 2) 235 Volts 
P/P Vertical 

6BL7GT (V14) Vertical Oscil-
lator Control Grid (Pin 1) 600 
Volts P/P Vertical 

12AX7 (V13) Hor. Sync. Sep. 
and AGC Rectifier Cathode 
(Pin 8) 2.6 Volts P/P Vertical 

12AX7 (V13) Hor. Sync. Sep. 
Plate (Pin 6) 37 Volts P/P 
Horizontal 

12AX7 (V13) Hor. Sync. Sep. 
Plate ( Pin 6) 37 Volts P/P 
Vertical 

12AX7 (V13) Sync Separator 
Plate ( Pin 1) 25 Volts P/P 
Vertical 

WAVEFORMS 

*6BF5 (V7) Video Amplifier 
Control Grid (Pins 1 and 7) 
3.5 Volts P/P Vertical 

*6BF5 (V7) Video Amplifier 
Plate (Pin 5) 55 Volts P/P 
Horizontal 

*6BF5 (V7) Video Amplifier 
Plate (Pin 5) 55 Volts P/P 
Vertical 

12AX7 (V13) Sync. Separator 
Plate (Pin 1) 25 Volts P/P 
60 cps sine wave 

*6BF5 (V7) Video Amplifier 
Control Grid (Pins 1 and 7) 
3.5 Volts P/P Horizontal 

12AX7 (V13) Hor. Sync. Sep. 
and AGC Rectifier Cathode 
(Pin 8) 2. 6 Volts P/P Horizontal 

12AU7 (V12) Sync. Amp. and 
Clipper Plate (Pin 1) 110 Volts 
P/P Vertical 
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MODELS 1110X, Ch. 1-329; 1210X, Ch. 1-381 

12AU7 (V12) Sync. Amp. and 
Clipper Plate (Pin 1) 110 Volts 
P/P 60 cps sine wave 

6BL7GT (V14) Vertical Output 
Plate (Pin 5) 830 Volts P/P 
Vertical 

12AU7 (V12) Sync. Amp. and 
Clipper Plate (Pin 1) 100 Volts 
P/P Horizontal 

6BL7GT (V14) Vertical Output 
Control Grid (Pin 4) 95 Volts 
P/P Vertical 

6AL5 (V15) Hor. Discriminator 6AL5 (V15) Hor. Discriminator 
Plate (Pin 7) 70 Volts P/P Plate to Plate (Pin 7 to Pin 2) 
Horizontal Scope ground to pin 7 - 23 Volts 

P • Horizontal 

6AU6 (V16) Hor. Control Plate 12AU7 (V17) Hor. Oscillator 
(Pin 5) 68 Volts P/P Horizontal Plate (Pin 6) 95 Volts P/P 

Horizontal 

Vertical Yoke Coils (Test Point 
1) 55 Volts P/P Vertical 

6W4GT Damper Cathode (Pin 3) 
2000 Volts P/P Horizontal 

12AU7 (V17) Hor. Discharge 
Plate (Pin 1) 105 Volts P/13 
Horizontal 

Waveform data in Bulletin 9-15 applies to chassis 1-329 except as shown here. This information 
replaces that given for 12AU7 and 6W4GT tubes. 

.6SN7GT (V12) Sync. Amp. and 
Clipper Plate (Pin 2) 110 Volts 
P/P Vertical 

6SN7GT (V12) Sync. Amp. and 
Clipper Plate (Pin 2) 110 Volts 
P/P 60 cps sine wave 

6SN7GT (V12) Sync. Amp. and 
Clipper Plate (Pin 2) 100 Volts 
P/P Horizontal 

6SN7GT (V17) Hor. Oscillator 6SN7GT (V17) Hor. Discharge 6W4GT (V19) Damper Cathode 
Plate (Pin 5) 95 Volts P/P Plate (Pin 2) 105 Volts P/P (Pin 3) 1000 Volts P/P Hori-
Horizontal Horizontal zontal 

TI 

G3 

000029 

VI 
6C66 
R F 

.0001 

0001 

L2 

09 

CIO 

GI, 
.0000145 

C5 Cl2 

VI vt 
60E16 6J6 

LI1  
=A*  

NOTE: 
I. SWITCH SECTIONS 1-4 ARE PARTS OF A TWO POSITION SLIDE SWITCH SWITCH SHOWN IN POSITION FOR 

HI BAND RECEPTION. ARROW INDICATES SWITCH DIRECTION FOR LO TV RECEPTION. 
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LO / HI 
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VI 
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CII mo Jem L5 
\ .000033 341 2 

LO HI 

V2 
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.000047 

C22 

R5 
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R9 
220011 

V2 
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R5 D ii 8 
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5 

Two MIMS wilt% 
AROUND 025 026 
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FIGURE 25 - R. F. TUNER FOR 1-381 CHASSIS 
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ci  00003 .000015 
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R6 
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FIGURE 23 - R. F. TUNER SCHEMATIC FOR 1-329 
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PARTS CODING 

RF TUNER CI - C49, RI - R49 
SOUND SECTION C100 -C125 , R100 -RI26 
VIDEO IF SECTION CI26 - C154 , RI27-R162 
L V POWER SUPPLY CI55- C167, RI63-R175 
SYNC. SEPARATOR Ei VERTICAL SWEEP SECTION CI613-C191, R176 - R214 HOP SWEEP a H V SUPPLY SECTION C192 '- C225, R2I5 - R250 

ON- OFF SWITCH 1044 cONTKOL) 

4 
618 6vSGT 68F5 

1144 IMGI 
T58 

  r 

T50 
r  
;5J  

R F TUNER L8 
F OUTPUT 

FIL 

005 

V22 V23 
5U4G 5U4G RECT. RECT 4.13ov 

• ,75 3731 

•  

354 

R170 
INTERLOCK 220M V3 V4 V5 V6 548 6086 6c86 68C5 6AL5 SAU6 T51 

.....4054FD 350v. 
CI54 . csas 4. 40IMFD- 0 6051F0= 350v. 
a CI57, 200v 8054FD-

I 350v. 

CI27_ 0051 L50 r  

 R132  .4v5/5 6.844EG. 

RI29  -,44545. 100M 

R164 36M R169 18011 021 

vI9 6W4GT 

6.1V X 

3 

160 .001 C 161 .001 
L52 L53 

C162 
.001 

vro VII v7 vi3 VIZ v14 v16 izax7 iSAUT 68L7GT 6AU6 
as 

sA 3 • 5 A 5 

C 7 
004 r CH8 004 y 

9 s A 7 3 • 

V24 164P4 

R171 

4.3V 

VIS VIS VIT 6,4).5 480601 I2AU7 

- 35 v 

4 4 

VS V9 
6AU6 6AU6 SOUND 1 F SOUND I F LIM 0102 

6100 47m 
o I •125V 

7 411V 
I 
4 IX 

+ 25v 
C100 -T-71.)14: C101 .004T 10081 43 -.004 

-e 

V3 
6CB6 

or VIDEO If 4105V 5 

7VZ a R135 56A   C132 

V6 11/21 
6AL5 A GC LINE CLAMPER 

+125V. 

25011 CONTRAST -135V. RI68 18011 

R2I5 100.4 
R2I4 100M 

V15 
6AL5 NOR. DISCR1M. R217 
w.  470M 

CI92 

005 .345/5 

-135 V. 
7 

VI2 11/21 
I2AU7 A.G.0 AMP -OX 

1;1102 22 47m 4.4 
 1 .00005 R104 47M 

C103 004 
R103 (54 

+125V 

[37.s Mc] 

C168 IOMFD 25V. 
CI69  
3 .003 „ TS 330M 

4 

4 5 MC 50 KC 
SWEEP 

+16v 5 152 

9106 22M 
+I25V. 

C105_._ .0051 
 C137! Lien - 
.00001I 5143344  

-573517 L56 
1 CI38 
1.0000047 CI34 .0000047 

V4 

- 6C B6 2,12. VIDEO 1 F .000001 
0136 

-OV +120V 157 5 r R137 4743 
4.0_5)4 6139 56ft CI35  

•-g1" It • .005 
/I113.8 

00033 

VI3 II/51 

I2AX7 SYNC. SEP AC.C. RECT. 

10M 

A.G.C. RI79 CONTROL 1..Le 

-115v 
-13554 

•  

9 

RI83 
1.0 MEG. 
.eR1132 
S, 33M 

0139 .004 

R140 2.2M 

+125V. 

V16 
  6AU6 TiOR CONTROL 

.0001 

-I32V. 

_ 

VI3 (I/31 
I2AX7 SYNC. SEP. 

.01 RUM 1.2 MEG. 

.004 

VIO VII 

6T8 6V6GT RATIO DET. a 1534F. C113 A.F. OUT T 
• 1i • 

C106 3 
00025 13109 100M 

RI sO 1MEG 

R14 3 IM 

V12 11/21 
I2AU7 SYNC. AMPL.T3 CLIPPER - 3.5v 

-135V. + 125v. 

II  • 00068 

.0001 

01 

COI PIll 

1-•-••-4.4444--49 .oiT 15 MEG 
VOLUME CONTROL 

V6 11/21 
6AL5 V DEO DET 1350. -135 

C176 .00075 R189 R190 R191 
22M 0.214 

0174 .005 C173_ .002T 

VI7 Oa) V170/21 
I2AU7 I2AU7 I35V. +275V.0141 NOR. OSC. NOR. DISCHARGE c200 0203 -154v + 125V -171V. 171AV. 17..2.? - 1401/. 

! 01 R224 R226 

.005I 0199 

R222 

+125v. 

L63 111 
R223 

-I35V. 

33M 4.75i 

HOR. DRIVE 250M 
R225 

C202 470M 22M 150M .000681 I 

1000 

C204 
2144FD R230 50a• foon 
-110V. g 

270/14 C205 R22943 
+50  

  CAP 

R231 0201 5.45.45. .0051 +125v. .05 8.251 

CI77 .003 Ri92 1.2 MEG. R193 
-I35V. 

0 0 •_,„, 14 on 13 20 
L58 

-13.3V 5 3 

0 1:'110$14 ! r47 • 
:-114V 113V 

4711. 

R115 27011 
AUDIO )SOCKET 
(iloTTot3 

VIEW) 

1C011 JUMPER 

R113  5.45A 47011 

0114 25MFD 25v 
•  

R147 V7 
68F5 L57 VIDEO AMP   

- 4 1° 5 24V 

1513 L39 

.005 ICO21 
COIS 

VI4 0/21 
6BL7GT 

VERT, OSC 247v +71V 41-1-22 

'MEG. VERT. HOLD 

I6OMFO . 1. »0 ,, 47011 

- C115 

T54 

-135V +125V. 

I35V. 

6149 I 2MEG 

+(25V. 

HEIGH 14198 

0145 2 

w5o 8.254 

-52v. -70V 
* II 

L60 

111151 75M 
 C1461 

01 

VI4 11/21 
6BL7GT VERT OUTPUT ® IMO +2 3V 

VERT LIN 

o 78 -I35V. 

C181 1004* 50V. 

SPEAKER 
Gi USE HIGH VOLTAGE MULTIPLIER PROBE WITH SyLVAN1A POLYME TER FOR ALL HIGH VOLTAGE MEASUREMENTS 
0 CAUTION VOLUME CONTROL SHIELDS ARE AT - 135V DO NOT CONNECT TO GROUND 
L HIGH PEAK VOLTAGE OF SHORT DURATION 1APPROX 2,000V) MAY DAMAGE METER USED FOR THIS MEASUREMENT 
* CONTRAST CONTROL AT MINIMUM 

8RicHTNEss CONTROL AT MAXIMUM 

V24 
PICTURE TUBE 

I6AP4 

+355V 

13,000v. g 
6152 • 70 Id 
R153 213EG. 

BRIGHTNESS CONTROL VERTICAL DEFLECTION COILS 
R202 L61 540 R - YE 

+275V. IA) 

4711 

tOmFD •50v. 14196 100M 

-135V. 

V18 

6806GT NOR OUTPUT 
VI9 

6W4GT DAMPER 

-1t5V. 

4350V A y +310* a 

-135V. 
ALL VOLTAGES MEASURED WITH A SYLvAN1A pOLYmETER TYPE 1345 IvACUUM TUBE VOLTMETER) UNLESS OTHERWISE STATED ANTENNA DISCONNECTED a No SIGNAL INPUT. LINE POTENTIAL 117 VOLTS, 60 CYCLES AC SUPPLY. CONTRAST CONTROL AT MAXIMUM AND BRIGHTNESS CONTROL AT MINIMUM UNLESS OTHERWISE STATED ALL OTHER CONTROLS ADJUSTED TO NORMAL POSITIONS. VOLTAGES MEASURED IN RESPECT TO GR ALL COIL RESISTANCES ARE APPROXIMATE THOSE NOT LISTED ARE TOO SMALL FOR PRACTICAL MEASUREMENT OR OF TOO WIDE A RANGE OF VALUE. RESISTANCES OF TAPPED COILS ARE FOR ENTIRE COIL LENGTH. GROUND UNLESS OTHERWISE STATED. PR  

HORIZONTAL DEFLECTION *12" COILS 

FUSE I/O AMP 
+125v. 

DO NOT ATTEMPT TO MEASURE THIS 
VOLTAGE 

T63 
11111. 

 e 
0 HOR. LIN. 

L&G 

Ce.r2 

39: 

NOR. SIZE c. 
\.6.7  g 
•371 t22 C211,  a 

• .00047 
R234 1M 

V20 V2I 

5642 5642 N.V. RECT. N.V. RECT 

1364 1.5 MEG. 

C212 
 0005 R235 
5 

0213 

R232  • 5/54-• 
C207143 

• .03 C206 
T  

L641 
27A, 
L65: 

SLOE 

1© 

C214 5 

ARC J K L 
- 11- 7411- 47\„T-•- •- •-• DE FGHI 

• • • 0 0 • 

TERMINAL LOCATIONS ON HIGH VOLTAGE SCANNING ASSEMBLY REFER TO CIRCLED LETTERS ON SCHEMATIC 

1 : czca R233 
I e - 1 ij-)9t'a lb+ C210 IOMFOT TIOMFD 450v •50V 

a a -135V +275V. 1411 - I35v. 
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CHASSIS 1-329 

PARTS CODING 

RF TUNER CI - C49, RI - R49 

SOUND SECTION C100 - C125 , R100- R126 

VIDEO IF SECTION CI26-C154, R127 - RI62 

L.V. POWER SUPPLY C155- C167, RI63 - RI75 

SYNC. SEPARATOR ea VERTICAL SWEEP SECTION C168- C191, R176 - R2I4 
NOR. SWEEP & H.V. SUPPLY SECTION 0192-C225, R2I5 -R250 

ON-OFF 
SWITCH 

(ON VOLUME 
CONTROL) 

T50 

 f-

R.F. 
TUNER 

L13 
'nano 

I.F. OUTPUT 

A G.C. -0v. 

84- +126V 

FIL 

V22 V23 
5U4G • 5U4G 

L.V. RECT. L.V. RECT. 

X 
6.1 V. 
A.C. 

*140v. 

va 
6AU6 

SOUND I F 

8100 
47m 

.004 

V9 
6AU6 

cio2 SOUND I.F. LIM. 

.00005 

R104 
47M 

L54 

1311:3 

1551 

CI37.! 
.000011 

57A 

V3 
6CB6 1121Z5152 

ci3o III VIDEO I.F. 

.0001 

R132 

11-
CI28 
.005; 

sv. A.c. 

500v. 44 

+1421_ ciss 

-403wo 
• 350v. 

CI56_ 
404F0-
350v. 
o 

6.831EG. 

#129 V6 0/21 V13 11/2) 

I2AX7 
SYNC. SEP. a 
A.G.C. RECT. 

10034 6AL5 
#128 A.G.C. LINE CLAMPER 

CI27 CID 0.•v 
•  L .00.5-T 1.005 

50 

000%.  
37.A 8165 

1-1257 

C158 It 
A 6030'0-

C157.L. 200v 
1301AF0 
350v. 

6.3v A.G. 

AC LINE 

INTERLOCK 

6.1v X 
AC. 

• 

RITO 

220M 

VS v4 V5 v6 Ve v19 
6C86 6C86 68C5 6AL5 6AU6 644GT 

6 3v AC 

RI43 
3.3M 
-84V 

1164 
3.6M 
8169 
13011 

RISS 
1275.0. 
-(10v 
#167 PICTURE  
2sori CONTRAST 
-131 V. 

R168 
18011 

 a-I35v. 

T56 

CI34 40000047 
V4 

4.6 MC 
30 KG 
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VI() 
6T8 

RATIO DE?. a IITA.F. GH3 

.01 

R112 
220M 

R106 AUDIO 4831 224 2M,F. SOCKET 
1130TTON 
%Nee 

+I25v. +125V 
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6V6GT 
A.F. OU 

Cli4 
2530'0 
25v. 

4.5 MC 

IWEEP 

1.56 

C138 T .0000047 
CI36 

6C86 
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-0 
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47M 
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5611 
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68C5 
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T57 -0v 
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• 

40 

.004 
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#143 
IM 
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VI3 Il/SI 
I2AX7 

SYNC. SEP. 

54 
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DOT 6AL5 
VIDEO DET. 

•  

-ert 

-133v. 

8)44 
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L58 

ee 5)11.1::101 
71145 
3.9M 

V7 
68F5 

VIDEO AM> 
-isv 194 

-133 

./v• 
8146 

•  

#147 

15M 
L59 

I. 

-110 V. 
4.111 V 

C144 
.005 

CI43 

C142 100a 
.005T 

-135V 

vi2 on) 
6SN7GT 

A.G.C. AMP 

-0V. 

6 

C160 
.00I 

0161 
.001 

1.92 L» 

• 5 • 

CI62 
.001 

e 

V24 
16/1P4A 

V7 WO VII VIZ VI3 VI4 VIS 
613F5 618 6V6GT 6SN7GTQAX76BL7GT 6AL5 

144_24ALLAT 7A13 5415 3 i44 16 7A8 

RI71 
4.311 

6.3v. 

3 • 
V9 
6AU6 

CII7 C118 

.004 =.004 

VI6 VIT V113 
6AU6 6SN7GT 680661 

A.C. 

6AL5 
MOR. DISCRIM. 

8217 

R2I5 

R216 
100M 

-135V. 

• 

Cl'. 
10mFD 
25V. 

cIss 

.005 j. 

RI?? CI70 
10M 

-44V 

RI83 
1.0 
MEG. 

55V 

.003 n1.7  
3 

A.G.C. 8179 
CONTROL 1.0 

MEG. 
R1110 
540M 

-135v. 

HORIZONTAL HOLD 
(TOP CORE) - 135v 

11144 
tom 

.%43 

eptile2 -• 

+125 V. - 135V. 

8151 
2.2MEG. 

VI6 
6AU6 

CI72 

VI2 (1/2) 
6SN7GT 

SYNC AMP. 
CLIPPER -4.5v 

-0.7 

Rie5e 
1247 
•  

8219 HOR. CONTROL 

IM 

C197 
.0001 

.01 
R146 
1.2 

MEG. 

VI 

3 

RI88 
I5m 

R187 
33M e 
0-

-I35v. + I25V. 

VI7 (I/2) 
6SN7GT 
MOR. OSC. 
-1S4v. + 123v. 

Is 
402 R72011 • 

R222 
22M 

130v. 

CI USE HIGH VOLTAGE MULTIPLIER PROBE * CONTRAST CONTROL 
WITH SYLVANIA VOLTMETER TYPE 2212 AT MINIMUM 
FOR ALL HIGH VOLTAGE MEASUREMENTS 

0 CAUTION: VOLUME CONTROL SHIELDS $ BRIGHTNESS CONTROL 
ARE AT - I35V. DO NOT CONNECT TO AT mAxIkaist 

[-IN.-135V GROUND 

iyO VOLTAGES ARE MEASURED TO CHASSIS UNLESS OTHERWISE INDICATED, D C. TAKEN AT 20,000 OHMS PER VOLT, A.0 AT 
1,000 OHMS PER VOLT MEASUREMENT CONDITIONS, UNLESS OTHERWISE NOTED: SOURCE 117 VOLT 60 CYCLE, ANTENNA 

ci99 
- I35v. 

+125V. 

C200 

L63 

C176y- VI4 On) 

7 
iS 6BL7GT 
--; VERT. OSC.,.,„ RI'.  

-L104 
: 22:3 130.2:5 ec.127315 

_  

C174 

.005T 

-135v. 

160 

111117 

8145 C145 
*Om .2 

R149 
.2 MES 

+125v. 

4.40v. 
-40v 

(ELL» I 

(.10 

R150 1151 
8.2r4 7. 546 

SPEAKER 

f 
ee-ov9 
-130v. 

0141__ 

- TEST 
VI4 Die POINT 

6131.7GT II) 
ciao VERT. OUTPUT o  

.1 

79: HEIGHT 

119e 

ci77 L R195 
.005 470M 
R1112 
1.2 
MEG. CI79_ 
RI93 

D 
78 

97 

4.7m 

110V. 

R200 

R201 

-I33V. 

V24 
PICTURE TUBE 

I6AP4A 
-\\ 10+338v. 

13 000e SI 

RI52 
470M 

RI53 
2.0MEG. 

WvV4  
BRIGHTNESS 
CONTROL 

VERTICAL 
DEFLECTION 
COILS 

C1131 
100MF 
50V. 

TILLOw 470 

+275V. IM 

IOMFD 
450V. 

V1711/21 
6SN 7GT 

NOR. DISCHARGE 

-155V -15V 
Is 

Rg4 R226 M 4.7M .001 
13221 

C202 47004. 
.0004181 

-135V. 250M 
NOR. DRIVE C201 

'1)°51 +125V. 

L HIGH PEAK VOLTAGE OF SHORT DURATION 
(APPROX. 2.000 v 1 MAT DAMAGE METER 
USED FOR THIS MEASUREMENT 

• SOURCE OF VOLTAGE 
CONNECTED TO INDICATED VOLTAGE SOURCE 

-135V. 

C203 

DISCONNECTED WITH NO S1CNAL INPUT, PICTURE CONTRAST AT MAXIMUM, BRIGHTNESS AT MINIMUM - OTHER CONTROLS 
AT NORMAL POSITIONS. 
AVERAGE VOLTAGES AND COIL RESISTANCES ARE INDICATED. RESISTANCE OF TAPPED COILS IS FOR ENTIRE WINDING. COIL 
RESISTANCE IS NOT SHOWN WHERE READINGS ARE TOO SMALL OR WIDELY WRIABLE. 

R191 
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+275V.(A) 

R223w. ,30 

10011 

VIS 
6130661 

MOR. OUTPUT 

VI9 
6W4GT 
DAMPER 

5V. 

•350V 

ia v.. 
13-) • 
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R229 
270A C205 

CAP 

+30v. 

R230 
I0011 

8231 

3 

DO NoT ATTEMPT 
TO MEASURE THIS 

VOLTAGE 

MOR. LIN. 

•  

66 4 

çae' 

+310 à 

+165V. 5 HORIZONTAL 
DEFLECTION 

COILS 

.05 8.2M 

-135V. 
FUSE 
1/4 AMP 

+125v. 

C206-
.1 T 

V20 V2I 
5642 5642 

H.V. RECT. H.V. RUT 

R234  

LT43 ae 

 4114 

o 
a 

C2Il 
•--1(  

.000 

- - - - 0 Blue 
I 0 

L641 0  :0 0.ANsE 
90. I  1 

_ 4(104 
1.651 p.22 

C209 
.2 

NOR. 
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L67 
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C212 

.0005 
R235 

R134 
1.5 
NEEL 0-

C214 
.0005 

ABC K L 

--87111-711-\jr-8 

DE FOUI 
• • 0 0 • 0 

TERMINAL LOCATIONS ON HIGH 
VOLTAGE SCANNING ASSEAMLY 
REFER TO CIRCLED LETTERS 
ON SCHEMATIC 

-I35v. 

I M • C2I0 
TIOMFD 

450V. 

+275u IA) - I35v. 
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4AA 3 • 

C117 

PARTS CODING 

RF TUNER C 1 - C49, RI - R49 

SOUND SECTION C100 - GI25 , R100- R126 

VIDEO IF SECTION CI26-C154, R127 - R162 

L.V. POWER SUPPLY C155- C167, RI63-R175 

SYNC. SEPARATOR 8 VERTICAL SWEEP SECTION 6168 -C191, RI76-R214 
NOR. SWEEP 8 H.V. SUPPLY SECTION C192 -6225, R2I5 -R250 

ON-OFF 
SWITCH 

ICR 
60071« 

VIO VII V7 

T50 

-----1 

INTERLOCK 

6.1V X 

R.F. 
TUNER 

Le 

L_ 

1.F OUTPUT 

FIL. 

6.1 V. 

.005; 

6.6 MEG. 

RI 
NA11.  
100M 6AL5 

R126 A.G.C. LINE CLAMPER 

V8 V9 
6AU6 6AU6 

SOUND IF. cioz SOUND I F LIM 

.00005 

RI« 
47M 

L54 

c100 RiOi 6101 
.004 100/1 .004 

R103 
IM R106 

22M 

CUED 

V3 
6CB6 mom 

III VIDEO U.F. 
T56   

Io eFti37 
(D 47M 

40.7v.! 
RI35 
5611 

C127 CI29 
V22 V23 .005.1z I .C*5 
5U4G 5U4G  L50 

RECT. RECT. 4-140v - 
(UN*  
3711. 

63v 

RI70 

220M 

O 
C155 

-40MFD 
350V. 

6156_ 
40MFO -

350V. 

C158 
60MFO 

CI57, 200V. 
110PAFD-

V3 V4 V5 V6 V8 VIS 
6606 6C06 6BC5 64L5 6AU6 6W4GT 

4 34 3 • 

Ciej C161 CI62 
.001 .001 .001 

L52 L53 

V13 VIE V14 V16 
618 6V6GT 6BF5 12AX7 12AU7 681701 6AU6 6AL5 

SA 4% 

4 • 3 7 

V24 
16AP4 

• 

VIS 

9•7 3 4 3 
RI71 4 

.004 _ cue 
.004 P Q P 

-135V. 

(C04) 

6.3V. 

3 4 
V9 
6AU6 

Vle VIT 
680601 12AU7 

V12 11/2) 

Atî.rfaT IC03 

-ov. 

RI« 
1275.11. 
-105v. 

RIG? PICTURE  

250.n. CONTRAST 
-132v. 

RIGS 
18011 

-185v. 

-135V. 

6168 
- 10MFD 

25V. 

CI69 

CI34 
.0000047 

V4 
6CB6 

21B VIDEO L F. 
-0V. 

4-0.6V 
R139 
5611 

e_itct 33 c 35 

.005 .00033 

IM 

CI36 

.000001 

itov 157 

4.1 MG 
260 Xe 

VIO 
6T8 

RATIO DET. a IVA.F. 

V5 
6BC5 

MP VIDEO I.F. 

RI42 
loon 

V13 II/a) VI3 

12AX7 + 125V. 12AX7 
SYNC. SEP. 8 SYNC. SEP. 
A.G.C. RECT. 

RI77 I CI70 
10M 

1207-1 
.00.5 -e C172 

-66V 146Y_g, .7 -4,_1 
7 6 183 -t3 01 

1.0 
R.« 

A 1.2 
a 

.003 R178 
330M 

A.G.C. RI79 

CONTROL ibid. 

L_ 

  VI6 
6AU6 

R2I9 MOR. CONTROL 

C195 8.2 m 

-135V 

CI97 
R220 .0ool 6SN7GT (on) 

MOR. OSG. 

VOLUME 
CONTROL 

V6 on) 
SAL5 

V DEO DET. 
-Sv. 

CUIS 

R112 
220M 

VI 1 
6V6GT 

A.F. Ou 

SOGIZT 

VIEW 

WOO 

JUMPER 

470A 

613F5 
"7 VIDEO AM, 

-my. 63 

C114 
25MFD 
25v. 

C141 
.00001 

RI45 
39M 

R146 
• • 

CI4 2 - 10011. 
.005i 

SYNc;V, Al2.M(Pu.2)18 
PL -4.3v R189 RI90 Re119716 

¢SN7GT (CO3 .00075-1 _unV14+711vliti 

VERT. CLIP R 

6BL7GT 

140V 
122M 8.2M 8.2M 

R188e I 6174 
ISM I.005 

a I C173_ CI75 

1.002 T .005 

33M 

3 RED 
187 

I 
L   L 

111+- CI77 L R195 
.003 • 470M 

-I35V. RI92 -135V. + 125v. 
1.2 
MEG. C179 

RI93 

RII7 

RI47 

VI? (1/2) 

-130V -.1 

CI96 
.015 

-135V. 
CI99 

- 13‘5V. 

GI USE HIGH VOLTAGE MULTIPLIER PROBE * CONTRAST CONTROL 

WITH SYLVANIA POLYMETER FOR ALL AT MINIMUM 
HIGH VOLTAGE MEASUREMENTS 

0 CAUTION: VOLUME CONTROL SHIELDS $ BRIGHTNESS CONTROL 

ARE AT - I35V. DO NOT CONNECT TO AT MAXIMUM 

GROUND 

MOR. DISCHARGE 
-171V. - 21.0V 

R223 
150M 

e 

250M 
+125 V. -I35V. MOR. DRIVE 

C201 
.005; 

L HIGH PEAK VOLTAGE OF SHORT DURATION 

(APPROX. 2,000v.) MAY DAMAGE METER 
USED FOR THIS MEASUREMENT 

L5MEG 

VERT. 
HOLD C178 

IOMFO 
450V. 

C203 

1  
001 eoft 

+125v. 

ALL VOLTAGES MEASURED WITH A SYLvANIA POLYMETER TYPE 22? ( VACUUM TUBE VOLTMETER) UNLESS OTHERWISE STATED. 

ANTENNA DISCONNECTED a NO SIGNAL INPUT. LINE POTENTIAL 117 VOLTS, 60 CYCLES AC SUPPLY. rONTRAST CONTROL AT 
MAXIMUM AND BRIGHTNESS CONTROL AT MINIMUM UNLESS OTHERWISE STATED. 

ALL OTHER CONTROLS ADJUSTED TO NORMAL POSITIONS. VOLTAGES MEASURED IN RESPECT TO GROUND UNLESS OTHERWISE STATED. 
ALL COIL RESISTAN ES ARE APPROXIMATE. THOSE NOT LISTED ARE TOO SMALL FOR PRACTICAL MEASUREMENT OR OF TOO WIDE 
A RANGE OF VALUE RESISTANCES OF TAPPED COILS ARE FOR ENTIRE COIL LENGTH 

C116 
i6OMFD 

350Y. 

-I35V. 

+125 V. 

I35V. 

154 

47011. 

SPEAKER 

-52V. 
-7.0V 

V24 
PICTURE TUBE 
  I6AP4 

t! 110 
L60 

..15r _1 11 +255v. 

eR152 
>47031 

R153 
9391EG. 

%%4 % 
BRIGHTNESS 

net + inV TEST CONTROL 

VI4 n) POINT 
6BL7GT III VERTICAL 

O 

Ello VERT. OUTPUT 
o 

DEFLECTION 
COILS 

ID 
ME 

R199 
MEG. 

VERT. 

LIN. 
Ciel 

100E 
SOV. 

YELLow 474 

+275V. (AI 

P156 -135V. 

100M 
VI8 VIS 

6806GT 6W4GT 
MOR. OUTPUT DAMPER 

1.50y 

IOMFD 4230 

Q5CR2V29 10011. 

27011. 6205 

.05 6.2M 

-135V. 

+ 275v (Al 

HORIZONTAL 
DEFLECTION 

COILS 

FUSE 
1/4 AMP 

-9123V. 

13 000K GI 

DO NOT ATTEMPT 
To MEASURE THIS 

VOLTAGE 

MOR. LIN. 

C2071M 

 • .03 
C206 

.1 T 

v20 v2i 

5642 5642 
H.V. RECT. Hy. RECT. 

Gem 

• II-, 
.0005 

11235 

1.3 
ME 

d11•• 

6214 
.0003 

1 

(604) 

ABC JKL 

I- 711 1.17-;- \... 

DE F0111 
• GI 0 0 • 0 

LEA RM
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SLOCAON
 TI
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MODELS 1110X, Ch. 1-329; 1210X, Ch. 1-381 

SCHEMATIC 
LOCATION  

C136 
C134, C138 
C137, C141 
C102 
C106 
C203 
C160, C161, C162 
C100, C101, C103, 
C104, C117, C118, 
C139, C140 
C105, C126, C127, 
C129, C132, C133, 
C142, C143, C144, 
C199, C201 
C109, C111,C113, 
C146 
C107, C204 
C168 
C156 
C157 
C209 
C155 
C116 
C114 
C178 
C210 
C181 
C158 
C112, C194, C197 

C135 
C211 
C110, C202 
C176 
C171 
C208 
C212, C213, C214 
C196 
C195 
C145 
C198 
C170, C193 
C205 
C179, C180 
C169, C177 
C115, C192 
C172, C200 
C207 
C206 

C108 
R108 

C173 
C174 
C175 

C113, C172, C200 

REPAIR PARTS LIST 

SERVICE 
PART NUMBER 

196-0013 
416-0008 
417-0005 
166-0001P 
168-0008N 
166-0010P 
166-0050N 
166-0250P 
166-1000P 
166-1000D 
168-0003D 

166-5000D 

168-0002N 

161-1001 
161-1000 
161-2003 

161-4002 

161-4003 

163-0100 
163-0330 
174-0470 
163-0680 
163-0750 
160-02147 
160-02022 
160-14350 
169-0010 
162-0201 
162-0202 
162-0422S 
162-0625 
162-0415 
162-0401 
162-0623 
162-0625 
162-0611 
162-0613 
162-0601 
190-0006 

190-0007 

162-0611 

DESCRIPTION 

Anode Connector and Lead Assembly 
Board - Antenna Terminal 
Cable 8/ Socket Assembly (Picture Tube) 
Capacitor - Ceramic - . 000001 Mfd. - 500 V. 
Capacitor - Ceramic - . 0000047 Mfd. - 500 V. 
Capacitor - Ceramic - . 00001 Mfd. - 500 V. 
Capacitor - Ceramic - . 00005 Mfd. - 500 V. 
Capacitor - Ceramic - . 00025 Mfd. - 500 V. 
Capacitor - Ceramic - . 001 Mfd. - 500 V. 
Capacitor - Ceramic - . 001 Mfd. - 600 V. 
Capacitor - Ceramic - Dual - . 004 Mfd. - 450 V. 

Capacitor - Ceramic - . 005 Mfd. - 450 V. 

Capacitor - Ceramic - . 01 Mfd. - 500 V. 

Capacitor - Electrolytic - 2 Mfd. 
Capacitor - Electrolytic - 10 Mfd. 
Capacitor - Electrolytic - 40 Mfd. 

80 Mfd. 
Capacitor - Electrolytic - 10 Mfd. 

40 Mfd. 
60 Mfd. 
25 Mfd. 

Capacitor - Electrolytic - 10 Mfd. 
10 Mfd. 

100 Mfd. 

Capacitor - Mica 
Capacitor - Mica 
Capacitor - Mica - 
Capacitor - Mica 
Capacitor - Mica - 
Capacitor - Molded Paper - . 047 Mfd. - 200 V. 
Capacitor - Molded Paper - . 22 Mfd. - 200 V. 
Capacitor - Molded Paper - . 0005 Mfd. - 10,000 V. 
Capacitor - Molded Polystyrene - . 015 Mfd. - 400 V. 
Capacitor - Paper - . 1 Mfd. - 200 V. 
Capacitor - Paper - . 2 Mfd. - 200 V. 
Capacitor - Paper - . 002 Mfd. - 400 V. 
Capacitor - Paper - . 005 Mfd. - 400 V. 
Capacitor - Paper - . 05 Mfd. - 400 V. 
Capacitor - Paper - . 1 Mfd. - 400 V. 
Capacitor - Paper - . 003 Mfd. - 600 V. 
Capacitor - Paper - . 005 Mfd. - 600 V. 
Capacitor - Paper - • 01 Mfd. - 600 V. 
Capacitor - Paper - . 03 Mfd. - 600 V. 
Capacitor - Paper - . 1 Mfd. - 600 V. 
Capacitor - Resistor Combination 

Capacitor - . 01 Mfd. 
Resistor - 47,000 Ohm 

Capacitor - Resistor - Integrator Plate 
. 002 Mfd. - 500 V. 
. 005 Mfd. - 500 V. 
.005 Mfd. - 500 V. 

Capacitor - Paper - . 01 Mfd. - 600 V. 

- 50 V. 
- 25 V. 
- 350 V. 
- 350 V. 
- 450 V. 
- 350 V. 
- 350 V. 
- 25 V. 
- 450 V. 
- 450 V. 
- 50 V. 

60 Mfd. - 200 V. 
. 0001 Mfd. - 500 V. 
. 00033 Mfd. - 500 V. 
. 00047 Mfd. - 1,000 V. 
. 00068 Mfd. - 500 V. 
.00075 Mfd. - 500 V. 

SCHEMATIC 
LOCATION 

R190 
11191 
R189 

L50 
L52, L53 

L54 
L66 
L67 
L55 
L59, L60 
L57, L58 
L63 
L56 
R179 
R153, R110 
R198 
R225 
R187 
11193 
R201 
R171 
11116 
R135, R139 
R101, R146, R228, 
R230 
R169 
11142 
R105 
11113 
11202, 11203 
11200 
R103, R138, R143, 
R220, R233 
11145 
11197 
R226 
R144 
R128, R234 
11133, R219 
R176, R177, R184 
R185 
R147 
R106, R222 
11141 
R182, R224 
11100, 11102,11104, 
11137, R194 
R107 
R109, R129, R196, 
11215,11216 
11223 
R148 
R112, R170 
11178 
11114, R152, R195, 
11217, R221, R227 
11180 
R183, R199, R218 
11186, R192 
R149 
R181 
R132 
R111 
11115 
R136, R140 
R187 
R168 
R117 
11232 
R193 
R110, R153 

SERVICE 
PART NUMBER DESCRIPTION 

8,200 Ohm 
8,200 Ohm 

22,000 Ohm 

Choke - Filter B+ 
Choke - Heater 
Coil - 4.5 Mc. 
Coil - Horizontal Linearity 
Coil - Horizontal Size 
Coil - I. F. Trap 
Coil - Peaking - Dual 
Coil - Peaking - Dual 
Coil - Ringing 
Coil - Sound Take-Off 
Control - AGC 
Control - Brightness, Volume 8/ On-Off 
Control - Height 
Control - Horizontal Drive 
Control - Picture Contrast 
Control - Vertical Hold 
Control - Vertical Linearity 
Resistor - 4.3 Ohm - 1/2 W. - W. W. 
Resistor - 47 Ohm - 1/2 W. 
Resistor 56 Ohm - 1/2 W. 
Resistor - 100 Ohm - 1/2 W. 

145-0004 
147-0014 
146-0012 
133-0001 
132-0001 
118-0007 
131-2003 
131-2004 
146-0005 
130-0001 
153-0009 
157-0015 
153-0001 
153-0007 
153-3007 
153-0014 
153-0010 
189-0007 
181-0470 
181-0560 
181-0101 

181-01815 
181-0181 
181-0331 
181- 047 1 
181-0561 
181-0681 
181-0102 

181-03925 
181-04725 
181-0472 
181-0562 
181-0682 
181-0822 
181-0103 
181-0123 
181-0153 
181-0223 
181-0273 
181-0333 
181-0473 

181-0683 
181-0104 

181-0154 
181-01845 
181-0224 
181-03345 
181-0474 

181-05645 
181-0105 
181-0125 
181-01255 
181-0225 
181-0685 
181-0156 
182-0271 
182-0222 
182-0333 
183-0181 
183-0471 
183-0102 
153-0014 
157-0012 

Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 

Resistor 
Resistor 
Resistor 
Resistor 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 
Resistor - 

- 180 Ohm 
- 180 Ohm 
- 330 Ohm 
- 470 Ohm 
- 560 Ohm 
- 680 Ohm 
- 1,000 Ohm 

3,900 Ohm 
4,700 Ohm 
4,700 Ohm 
5,600 Ohm 
6,800 Ohm 
8,200 Ohm 
10,000 Ohm 
12,000 Ohm 
15,000 Ohm 
22,000 Ohm 
27,000 Ohm 
33,000 Ohm 
47,000 Ohm 

Resistor - 68,000 Ohm 
Resistor - 100,000 Ohm 

Resistor 
Resistor 
Resistor 
Resistor 
Resistor 

- 150,000 Ohm 
- 180,000 Ohm 
- 220,000 Ohm 

- 4- 37300,,  000°0° Ohms3h  n 

- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 

- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 

- 1/2 W. 
- 1/2 W. 

- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 
- 1/2 W. 

Resistor - 560,000 Ohm - 1/2 W. 
Resistor - 1.0 Megohm - 1/2 W. 
Resistor - 1.2 Megohm - 1/2 W. 
Resistor - 1.2 Megohm - 1/2 W. 
Resistor - 2.2 Megohm - 1/2 W. 
Resistor - 6.8 Megohm - 1/2 W. 
Resistor - 15 Megohm - 1/2 W. 
Resistor - 270 Ohm - 1 W. 
Resistor - 2,200 Ohm - 1 W. 
Resistor - 33,000 Ohm - 1 W. 
Resistor - 180 Ohm - 2 W. 
Resistor - 470 Ohm - 2 W. 
Resistor - 1,000 Ohm - 2 W. 
Control - Vertical Hold 
Control - Volume, Brightness 8,1 On-Off 
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SCHEMATIC 
LOCATION  

R151 
R150, R231 
R188 
R235, R236 
R164 
R229 

R166 
R165 

T54 
T52 
T53 
T51 
T62 
T63 
T58 
T50 
T60 
T61 
V22, V23 
V20, V21 
V6, V15 
V8, V9, V16 
V5 
V7 
V14 
V18 
V1,V3,V4 
V2 
V10 
V11 
V19 
V12,V17 
V13 
V24 

L64, L65 
L61, L62 

SERVICE 
PART NUMBER 
183-07525 
183-0822 
183-0153 
189-0019 
189-0023 
187-0003 
189-0021 

539-0502 
143-0014 
128-0004 
128-0005 
240-0001 
128-0006 
241-0003 
120-0002 
141-0013 
242-0001 
241-0004 
633-0003G 
636-0001G 
623-0003G 
623-0005G 
623-0011G 
623-0017G 
622-0011G 
622-0008G 
623-0022G 
623-0002G 
623-0010G 
622-0004G 
633-0004G 
623-0006G 
623-0008G 
642-00V7 G 
323-0005 
100-0004 

CHASSI 

DESCRIPTION  
Resistor - 7,500 Ohm - 2 W. 
Resistor - 8,200 Ohm - 2 W. 
Resistor - 15,000 Ohm - 2 W. 
Resistor - 1.5 Megohm - 2 W. 
Resistor - 3,600 Ohm - 3 W. 
Resistor 270 Ohm - 5 W. - W. W. 
Resistor - Metalclad 

1275 Ohm - 8 W. 
3000 Ohm - 8 W. 

Speaker - 5 1/4" P.M. 
Transformer - Audio Output 
Transformer - Discriminator Primary 
Transformer - Discriminator Secondary 
Transformer - Heater Isolation 
T ransformer - Horizontal Discriminator 
Transformer - Horizontal Scan 
Transformer - I. F. Bandpass 
Transformer - Power 
Transformer - Vertical - Oscillator 
Transformer - Vertical Scan 
Tube - 5U4G 
Tube - 5642 
Tube - 6AL5 
Tube - 6AU6 
Tube - 6BC5 
Tube - 6BF5 
Tube - 6BL7GT 
Tube - 6BQ6GT 
Tube - 6CB6 
Tube - 676 
Tube - 6T8 
Tube - 6V6GT 
Tube - 6W4GT 
Tube - 12AU7 
Tube - 12AX7 
Tube - 16AP4 
Tuner Unit 
Yoke - Deflection - Horizontal 
Yoke - Deflection - Vertical 

S 1-381 CO1 8eCO2 

The C01 & CO2 changes are indicated on the Schematic Diagram (Figure 15) and are included in 
the parts list. 

CO1 added the Audio Socket, Jumper and the Spring and Foil Shields. 

CO2 changed R169 from 47 ohms to 180 ohms and moved it and the cathode return of V16 ( 6AU6) 
(see schematic) from below R168 to below R164. The bottom end of R164 was previously con-
nected directly to - 135 V. C144 was changed from . 1 Mfd. to . 005 Mfd. The grounded end of 
this capacitor was previously connected to - 135 V. 

CHASSIS 1-329 CHANGES  

The following changes have been made as noted 
below. A partial schematic of the revised 
Sound IF Limiter circuit under code CO2 and 
an add and delete parts list are given here . 

CO1 Factory Change: 
Remove C117 gi C118 - . 004 Mfd. - 450 V. 
Dual Ceramic Capacitor - Service Part 
168-0003D. Change C211 from Mica 
Capacitor .. 00047 Mfd. - 1000 V. -Service 
Part 174-0470 to Paper Capacitor . 00075 
Mfd. - 1600 V. - Service Part 162-16375 . 

CO2 Factory Change: 
Remove C1038,t C104 - . 004 Mfd. - 450 V . 
Dual Ceramic Capacitor - Service Part 
168-0003D. Remove R105 - 330 Ohm - 
1/2 W. Resistor Service Part 181-0331 . 
Add C103 - . 005 Mfd. - 500 V. Ceramic 
Capacitor Service Part 166-5000D as 
screen grid bypass on V9-6AU6 Sound IF 
Limiter tube. Return cathode on V9-6AU6 
Sound IF Limiter tube to ground. 

SCHEMATIC 
LOCATION 

C103, C104, C117 
C118 
C211 
R105 

C103 
C211 

SERVICE 
PART NUMBER 

168-0003D 

174-0470 
181-0331 

166-5000D 
162-16375 

DESCRIPTION 

Delete 

Capacitor - Ceramic - Dual - . 004 Mfd. - 450 V. 

Capacitor - Mica - . 00047 Mfd. - 1000 V. 
Resistor - 330 Ohm 1/2 W. 

Add 

Capacitor - Ceramic - . 005 Mfd. - 500 V. 
Capacitor - Paper - . 00075 Mfd. - 1600 V. 

FIGURE 27 - PARTIAL SCHEMATIC DIAGRAM SHOWING 1-329 CHASSIS CO2 CHANGE 
CHASSIS 1-381 CHANGES  

The following change has been made in the 
1-381 chassis under code C05. A partial 
schematic diagram and an add and delete parts 
list covering this change are given. For all 
other service information refer to original 
Bulletin 9-15 and supplements. 

SCHEMATIC 
LOCATION  

SERVICE 
PART NUMBER  

166-5000D 

CO5 C119 - . 005 Mfd. - 500 V. ceramic 
capacitor added. C112 and C115 re-
turned to ground. To eliminate 4.5 Mc. 
Harmonic Interference. 

DESCRIPTION  

Add 

Capacitor - Ceramic - . 005 Mfd. - 500 V. 

FIGURE 26 - PARTIAL SCHEMATIC DIAGRAM SHOWING 1-381 CHASSIS CO5 CHANGE 

LI
-

17
1 

39
11
c1
 A
l
 
V
I
N
V
A
U
S
 

©John F. Rider MODELS 1110X, Ch. 1-329; 1210X, Ch. 1-381 



MODELS 596 Series, Ch. 1-522-1, -2 

LOOKER 
POINT 

KNOB REMOVAL: 
LOOSEN,(DO NOT REMOVE) 
KNOB RETAINING SCREW 

FINE TUNING 

IF MARKER o  
GEN. 

• 

V2 
6X8 

oSc./toiXER 

SWEEP 
GEN. 

0 0 

12011 
 VV's.  
 ,VV‘,  
12011 

RF MARKER 

GEN. 

VHF TUNER 

• 

V3-6CB6 
1 ST VIDEO IF AMP 

r-- — 

rL54 

°ANT °TERM. 
AGC   

GREEN' 
12.5V. 

2 

270pj.if 

L53 

5 

4m 

SHORTING 
JUMPER 

.01 TO .liff 

IN113 

Bi-

100 220K „ 

Pivf •AAA,  
I 

120K IN34 OR I 
INGO 

VHF TUNER ALIGNMENT SETUP 

SCOPE 

1SER. 

VHF TUNER PARTS LAYOUT 

CHANNEL 
SELECTOR 

ANT. 
ERM. 

VI 
6E307A 
RF AMP 

SHIELD 

WAFER 
4 

WAFER 
5 

SHIELD 

WAFER 

WAFER 
2 

WAFER 
3 

(i-522-2 ONLY) 

40MC HIGH PASS 
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VHF TUNER ALIGNMENT 
NOTES ON VHF TUNER ALIGNMENT 
Refer to "VHF Tuner Alignment Setup" 
illustration: 
1. Construct detector circuit with short 

leads. 
2. Use shielded leads where indicated. 

3. Connect shorting jumper across T55 
primary, from terminal 1 to term-
inal 4. 

4. Remove V4 (6CB6) to prevent coup-
ling back from receiver IF system. 

5. A turn or two of wire around points 
marked " e" will provide sufficient 
marker coupling without distorting 
response curve. 

6. Use high scope gain and low 
generator output. 

7. Use non-metallic tools for all 
ment adjustments. 

OSCILLATOR ALIGNMENT 

sweep 

align-

STEP TUNER 
SETTING 

GENERATORS 
SWEEP IF RF 
(10 MC) MARKER MARKER ADJUST ACCEPTABLE RESPONSE CURVES 

1. Channel 
13 

Channel 13 
213 MC 

45.75 MC 211.25 MC L15 Screw on 
Wafer 5 

2. Channel 
11 

Channel 11 
201 MC 

45.75 MC 199.25 MC L5. 11 Screw on 
Wafer 5 

3. Channel 
9 

Channel 9 
189 MC 

45.75 MC 187.25 MC L5. 9 Screw on 
Wafer 5 

4. Channel 
7 

Channel 7 
177 MC 

45. 75 MC 175.25 MC L5.7 Screw on 
Wafer 5 

5. Channel 
6 

Channel 6 
85 MC 

45.75 MC 83.25 MC L5.8 Screw on 
Wafer 5 

6. Channel 
4 

Channel 4 
69 MC 

45.75 MC 67.25 MC L5. 4 Screw on 
Wafer 5 

COINCIDE IF and RF markers as shown below. 

IF B RF 

MARKERS 

r Ai______\ IF a RF 100% 
MARKERS 

- - - - 10 0% 

NOTE: Curves may not be symmetrical until RF alignment is 
complete. 

7. If a touch up adjustment of channels 5, 3 and 2 is desired, "spike" (squeeze or spread) turns of the appropriate coil on wafer 5 
(L5. 5, L5. 3 and L5. 2 respectively) to coincide appropriate markers for those channels. 

RF ALIGNMENT 

STEP TUNER 
SETTING 

GENERATORS 
SWEEP I RF 
(10 MC) MARKER 

ADJUST ACCEPTABLE RESPONSE CURVES 

1. CHECK BANDPASS CIRCUIT ALIGNMENT AS DESCRIBED IN STEP 4 OF "VIDEO IF ALIGNMENT". 

2. Channel 
13 

Channel 13 
213 MC 

211. 25 MC (P) 
215. 75 MC (S) 

L12 core for skirt frequency 
L13 core for flat top. 
L6 core for maximum height. 

3. Channel 
7 

Channel 7 
177 MC 

175.25 MC (P) 
175.75 MC (S) 

CIO and C18 trimmer for 
best symmetrical response. 

4. Switch tuner and genera ors through channels 8 to 12 and observe 
response curve. If any response curve is not within acceptable 

limits, repeat steps 2 and 3 and, if necessary, compromise the 
adjustments. 

5. Channel 
6 

Channel 6 
85 MC 

83.25 MC (P) 
87.75 MC (S) 

L3. 6 core for skirt frequency. 
L4. 6 core for flat top. 
L8 core for maximum height. 

6. Switch tuner and generators through channels 5 to 2 and observe 
response curve. If any response curve is not within acceptable 

limits, " spike" (squeeze or spread) turns of appropriate coils on 
wafers 2. 3 and 4 until response curve is acceptable. SEE VHF 
TUNER LAYOUT AND VHF TUNER SCHEMATIC DIAGRAM FOR 
LOCATIONS OF SPECIFIC CHANNEL COILS AND WAFERS. 

30% DEVIATION PERMISSIBLE: 

OR 

/.......,....„....\ PI CT UR E SOU N D 

70 % 

OR 

PICTURE 

OR 

7. REWAX COIL CORES by placing hot soldering iron near coil. Do not lay hot iron directly on coil. 

VIDEO IF, 4.5MC TRAP AND SOUND ALIGNMENT PROCEDURES 

VIDEO IF ALIGNMENT 
PREALIGNMENT INSTRUCTIONS 

READ CAREFULLY 
1. Stand chassis on side with high voltage shield down for under chas-

sis adjustments. 

2. Ground all test equipment unless otherwise stated. 
3. Keep detector circuit leads as short as possible. 
4. Allow test equipment and receiver chassis to warm up for 15 min-

utes after the intial equipment and AGC battery setup. 
5. Deflection yoke should be connected during alignment. 
8. Use non-metallic alignment tools for powdered iron cores. Met-

allic screwdriver may be used for brass screw adjustments. 
7. Wrap a short length of insulated wire around pin 7 prong of V2 

(8X8) tube in VHF tuner to facilitate test equipment connections. 

STEP ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST 

1. Connect 20V. battery (-) terminal- 
to junction of C129 (. 047 mfd. ) 
and R128 (120K) and connect (+) 
terminal to chassis. 

Set VHF tuner to signal-free chan- 
ne with minimum interference, 

SIGNAL GENERATOR - to ungrounded tube shield L54 (top core) for MIN. at 39. 75 MC. 
T55 (top core) for MIN. at 41.25 MC. 
L55 for MIN. at 41. 25 MC. 
T56 (top core) for MIN. at 47.25 MC. 

Use sufficient signal generator out-
put for satisfactory VTVM reading. 

on Osc. /Mixer tube on VHF tuner. 

VTVM - D. C. Probe to junction of L58 peakingcoil 

and R151 (2. 7E). 

2. Same as 1. Same as I. T58 for MAX. at 44.0 MC. 
T57 for MAX. at 42. 0 MC. 
T56 (bottom core) for MAX. at 45. 2 MC 
T55 (bottom core) for MAX. at 43.2 MC 

Adjust signal generator output to keep 
VTVM reading between I and 2 volts. 

3. Repeat step 1 trap adjustments. 

4. Remove 20V. AGC battery. 

Disconnect T55 lead from pin 5 

SWEEP GENERATOR - to pin 7 of V2 (6X8). Set to 
43. 5 MC with 10 MC sweep. 

1:54 (bottom core), L16(VHF tuner) and 

L53 for response curve shown: 

L53 L54 (sot) 
of V3 (OCHS). Connect 330 ohm 
resistor across f S5 primary 
from R132 (IK) to pin 5 of V3. 

SIGNAL GENERATOR - loosely couple to sweep 
generator lead. 

OSCILLOSCOPE - through detector circuit to pin 5 

42.1 MC. 164TUNERI 
45.75 MC. 

i_54(rte 
39.75 
mt. 

Set VHF tuner to signal-free 
channel with minimum inter-
ference. 

of V3 (6CB8). 

220 
i 

'°°" ' I N34 : 
°. ..L SCOPE 

,NPUT 120K 
AL 

AA--

MOT NECESSARy IF SoN(LDED LEAD 
IS USED ON SCOPE) 

5. Repeat step 4 adjustments until response curve is flat with 42. 1 MC and 45.75 MC markers on corners. 

6. Connect 20V. battery (-) terminal 
to junction of C129 (. 047 mfd. ) 
and R128 (120K) and connect (+) 
terminal to chassis. 

REMOVE 330 OHM RESISTOR 
AND RECONNECT T55. 

Set VHF tuner to signal-free chan- 
nel with minimum interference. 

SWEEP GENERATOR - to ungrounded tube shield Retouch T58, T57, T56 (bottom core) and 
T55 (bottom core) if necessary to obtain 
response curve shown: 

45.0 MC. RESPONSE 
-100% 

on Osc. /Mixer tube on VHF tuner. Set to 
43. 5 MC with 10 MC sweep. 

SIGNAL GENERATOR - loosely couple to sweep 
generator lead. 

OSCILLOSCOPE - through 33K resistor to junction 

PIX 
42.1 MC. 45.75MC. 

4.--SOUND 
41.25 _A 50% 47.25MC. 

of L58 peaking coil and R151 (2. no. 
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MODELS 596 Series, Ch. 1-522-1, -2 

4.5MC TRAP ALIGNMENT 
STEP ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST 

I. Short pin 2 of V6 (6AM8) to 
chassis. 

SIGNAL GENERATOR - to pin 2 of V8 ( 12BY7). 
Set to 4.5 MC. 

VTVM - R. F. Probe to pin 11 of V24 (Picture 

L81 for MINIMUM. 

Tube); Ground Lead to chassis. 

SOUND ALIGNMENT 

STEP ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST 

Short pin 1 of V5 (6C136) to chassis. 

DO NOT GROUND VTVM. 

SIGNAL GENERATOR f 1 - through IK resistor to 
pin 2 of V6 (6AM8). Set to 45.0 MC. 

SIGNAL GENERATOR 02 - through 1K resistor to 
pin 2 of V6 (6AM8). Set to 4. 5 MC. 

OR 

SIGNAL GENERATOR - through IK resistor to 
pin 2 of V6 (6AM8). Set to 45.0 MC with a 
crystal controlled 4. 5 MC marker. 

ALSO 

VTVM - D. C. Probe to pin 5 of V10 (6AL5); Ground 
Lead  to pin 7 of V10 (6AL5). 

T52 (both cores) for MAXIMUM. 
T59 (both cores) for MAXIMUM. 

Use peak resulting in greatest 
separation of cores. 

Repeat adjustments until max-
imum reading Is reached. 

Same as 1. USE SAME SIGNAL GENERATOR HOOKUP AS IN 
STEP 1. 

VTVM - D. C. Probe through 100K resistor to term-
inal MI of de- emphasis plate; Ground Lead to 
junction of two matched 100K resistors con-
nected in series across R106 (68K). 

T5 (top core) for ZERO. 

Use lowest VTVM scale set to 
zero center. At correct core 
setting, a slight turn of core 
will give either a positive or 
negative reading. 

Remove test equipment and resistors; then, tune in a weak station and adjust T52 (top core) for optimum signal-to-noise ratio. 

ALTERNATE SOUND ALIGNMENT 

STEP ALIGNMENT SETUP NOTES TEST EQUIPMENT HOOKUP ADJUST 

Connect a good antenna instal-
lation to receiver. 

Set VHF tuner to a strong sta-
tion  

DO NOT GROUND VTVM. 

VTVM - D. C. Probe  to pin 5 of V10 (6AL5); Ground 
Lead to pin 7 of V10 (6AL5). 

T52 (both cores) for MAXIMUM. 
T59 (both cores) for MAXIMUM. 

AC INTERLOCK 

VERT 
LINEARITY 
R227 

HEIGHT 

R225 

NOR SCAN E m V 
CONNECTOR 
SOCKET 

Use peak resulting in greatest separation 
of cores. 

Repeat adjustments until maximum 
reading is reached. 

Same as 1. VTVM - D. C. Probe through 100K resistor to term-
inal f 1 of de- emphasis plate; Ground Lead to 
junction of two matched 100K resistors con-
nected in series across R106 (68K). 

T52 (top core) for ZERO. 

Use lowest VTVM scale set to 
zero center. At correct core 
setting, a slight turn of core 
will give either a positive or 
negative reading. 

Remove test equipment and resistors; then, tune in a weak station and adjust T52 (top core) for optimum signal-to-noise ratio. 

V23 
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L.5 RECT. 
(53005 
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POWER TRANSFORMER 
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VIE 

61,16 OT 
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OUTPUT 

VERT OSC.,  
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IF AMP 
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4TH VIDEO 

IT AMP & 

VIDEO DV. 

SOUND & SYNC. AMP 

• SYNC SEP 

\,\\ 

C259 "î „;>. R270 

.:Ts2 , 
140R. SCAN • 

• 

AMPER CONNECTOR 
PIN 

VIS 
60066 
NOR 

OUTPUT 

0 V9 

SAM 
SOUND 
IF AMP 

RATIO DET 

LSE 

IHOR.FREO. 

COIL ) 

1ST AT AMR TUNER 

AGC CLAMP & ATC DIODE 

VI2 

6V6GT 
AT 

CHASSIS TOP PARTS LAYOUT 

153 
AUDIO OUTPUT 
TRANSFORMER 

HALO 

LIGHT 

SOCKET 
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SPECIAL INSTALLATION AND SERVICE INSTRUCTIONS 

TOP 
MOUNTING BRACKET 

PINCUSHION CORRECTOR 
MAGNETS 

SAFETY GLASS 

PICTURE TUBE 

MASK 

HALOLIGHT TUBE 

LIGHT SHIELD MOUNTING FASTENER 

MOUNTING ROD 

BOTTOM MOUNTING 
BRACKET PICTURE TUBE SUPPORT 

PICTURE TUBE INSTALLATION 

YOKE MOUNTING WING FASTENER 
WING NUT 

FOCUS AND CENTERING UNIT 

ION TRAP MAGNET 

PICTURE TUBE SOCKET 

CENTERING LEVER 

FOCUS ADJUSTMENT 

GROUND STRAP TO CHASSIS 

CHASSIS REMOVAL AND PICTURE TUBE INSTALLATION 

To remove the picture tube, observe the following pro-
cedure. Refer to Picture Tube Installation illustration. 
GOGGLES AND GLOVES SHOULD BE WORN and special 
caution exercised while handling the picture tube. 

I. Disconnect receiver from power outlet; remove antenna 
connection and rear interlock cover. 

2. Disconnect the following items prior to removal of re-
ceiver chassis: 

a. High voltage anode lead. 
b. Speaker plug. 
c. Horizontal and vertical yoke connector plugs. 
d. Picture tube socket. 
e. HaloLight connector plug. 
f. Ground strap to chassis. 

3. Remove front panel knobs, chassis mounting bolts, an-
tenna terminal board from chassis and slide chassis 
from cabinet. 

4. LAY CABINET ON FRONT SIDE. Remove Ion Trap 
magnet. 

5. Unscrew four Mounting Fasteners until heads can be 
removed through enlarged openings in Picture TubeSup-
port; remove Mounting Rods from Mounting Brackets 
in cabinet. 

6. Remove Picture Tube Support with yoke and Focus and 
Centering unit attached. 

7. TWO PERSONS should now reach down along opposite 
sides of picture tube, reach under face of tube with 
fingers, and lift tube from cabinet. DO NOT GRASP 
NECK OF TUBE AT ANY TIME. 

8. To install a new picture tube, reverse the preceding 
steps. Tighten the four Mounting Fasteners evenly and 
snugly. Apply just enough pressure against Mounting 
Rods to seat them properly at cabinet Mounting Brackets. 
Be careful that dust or dirt does not get inside mask 
or on picture tube face. 

HORIZONTAL AFC CIRCUIT ADJUSTMENT 

1. Tune in a normal air signal and adjust L71 Horizontal 
Size control for approximately normal scan using a 
locked-in picture. 

2. Turn receiver power "off" and connect shorting jump-
ers as follows: 

a. From junction of R212 (330 ohm) and T60 sync phase 
splitting coil to chassis. 

b. Across terminals of L68 Horizontal Frequency coil. 

3. Turn receiver power "on" and tune in a normal air 
signal. 

4. Rotate R259 Horizontal Hold control to center position. 

5. Adjust R260 Horizontal Range control until picture moves 
back and forth across screen with blanking bar vertical 

6. Remove shorting jumper from L68 Horizontal Frequency 
coil. 

7. Adjust L68 Horizontal Frequency coil until picture moves 
back and forth across screen with blanking bar vertical. 

8. Remove shorting jumper from junction of R212 (330 ohm) 
and T60 sync phase splitting coil to chassis. 

6149 

ON/OFF 
SWITCH 

co.gesk'ri.E, 
153 

AUDI 0 
OUTPUT 

0100 
R100 

R101 
0109 

WR4 
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6V68 T 
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0 Res 
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R137 36 
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T50 
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TRANSFORMER 
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SHIELD 

•17 
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C 

6202 
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0201 

RISC 
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5N7GT 
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LV 

FILTER 
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V20 
6AU4GT 
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0148 
R154 
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R222 
R214 

R2I8 

R220 
VERT 
HOLD 

AC INTERLOCK 
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RI75 

RITE 
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R 
214 
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RB2 
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SOCKET 
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SPECIAL SERVICE INSTRUCTIONS 

1. To maintain the correct electrical relationships between 
circuits, all cabinet mounted components (except Halo-
Light) should be connected to chassis during any elec-
trical tests to receiver with AC power applied. 

2. An extension cable assembly to accomplish the above 

requirements may be constructed using extra plugs and 
sockets identical to those utilized by the receiver chassis. 

3. The metal shorting bar on high voltage shield must be 
held in a forward (non- shorting) position; place a plate 

over high voltage shield hole through which the shorting 
bar enters. 

4. REMOVAL AND CALIBRATION OF CHANNEL SELEC-
TOR KNOB: 

a. To remove Channel Selector knob, loosen (do not 
remove completely) knob retaining clamp screw. 
Knob may then be pulled off tuner shaft. 

b. To calibrate Channel Selector knob, rotate Channel 
Indicator Dial in cabinet front until channel num-

ber that tuner is set to appears behind picture 
window glass. Install Channel Selector knob mesh-

SCHEMATIC 
LOCATION 

C100 
C101, C102, 
C103 
C104 
C105 
C106 
C107 
C108 
C109 

C110A 
C110B 
C1 10C 
C110D 
C111 

C115 
C116 
C125 
C126 
C127 

C128 
C129 
CI30 
C131 
C132 
C133 
C134 
C135 
C136 
C137 
C138 
C139 
C140 
C141 
C142 
CI43 
C144 
C145 
C146 
C147 
C148 
C149 

C175A 
C175B 
C176 
CI77 
C178 
C179 

PARTS LIST 
SERVICE 
PART NO.  

CAPACITORS 

DESCRIPTION 

160-0211 . 01 Mid. - 200V. - Molded Paper C205 
See " Miscellaneous Electrical Parts"  

C206 
C207 
C208 
C209 
C210 
C211 
C212 

C213 
C22114 
C5 

161-1001 
160-04222 
160-0211 
160-0611 
163 -0 100 
160-02147 
161-4015 

160-06247 

168-0011D 
166-0270N 
160-0201 
16S-0018 
166-4700D 

168-0011D 
160-02147 
166-4700D 
166-4700D 
166-4700D 
168-0011D 
166-4700D 
166-0270N 
168-0011D 

166-0043P 
166-0270N 
166-4700D 
166-4700D 
166-4700D 
166-4700D 
166-0010P 
166-0010P 
160-0211 
163-0470 
168-0008N 
160-0202 
166-4700D 

161-2010 

166-1000D 
166-1000D 
166-1000D 
166-1000D 

2 Mid. - 50V. - Electrolytic 
. 0022 Mid. - 400V. - Molded Paper 
. 01 Mid. - 200V. - Molded Paper 
. 01 Mid. - 600V. - Molded Paper 
100 Mmfd. - 500V. - Mica 
.047 Mid. - 200V. - Molded Paper 
Four Section Electrolytic 

25 Mid. - 25V. 
40 Mid. - 400V. 
80 Mid. - 400V. 
4 MIA. - 400V. 

. 0047 Mid. - 600V. - Molded Paper 

. 0047 Mid. - 500V. - Dual Ceramic 
270 Mmfd. - 500V. - Ceramic 
. 1 Mid. - 200V. - Molded Paper 
1. 0 Mid. - 200V. - Molded Paper C250 
. 0047 Mid. - 500V. - Ceramic C251 
. 0047 Mfd. - 500V. - Dual Ceramic C252 
. 047 Mid. - 200V. - Molded Paper C253 
. 0047 Mid. - 500V. - Ceramic C254 
. 0047 Mid. - 500V. - Ceramic C255 
. 0047 Mid. - 500V. - Ceramic C256 
. 0047 Mid. - 500V. - Dual Ceramic C257 
.0047 Mid. - 500V. - Ceramic C258 
270 Mmfd. - 500V. - Ceramic C259 
. 0047 Mid. - 500V. - Dual Ceramic C260 

43 Mmfd. - 500V. - Ceramic C261 
270 Mmfd. - 500V. - Ceramic C262 
. 0047 Mfd. - 500V. - Ceramic C263 
. 0047 Mid. - 500V. - Ceramic 
. 0047 Mid. - 500V. - Ceramic 
. 0047 Mid. - 500V. - Ceramic 
10 Mmfd. - 500V. - Ceramic 
10 Mmfd. - 500V. - Ceramic 
. 01 Mid. - 200V. - Molded Paper 
470 MmId. - 500V. - Mica 
4.7 Mmfd. - 500V. - Ceramic 
. 22 Mid. - 200V. - Molded Paper 
. 0047 Mid. - 500V. - Ceramic 

C200 
C201 
C202 
C203 
C204 

Two Section Electrolytic 
40 Mid. - 400V. 
16 Mfd. - 200V. 

.001 Mfd. - 500V. - Ceramic 

. 001 Mid. - 500V. - Ceramic 

. 001 Mid. - 500V. - Ceramic 

. 001 Mid. - 500V. - Ceramic 

C2 16A 
C216B 
C2I6C 
C2 17 
C2 18 

L50 
L51 

L53 
L54 
L55 
L56 
L57, L58 
L59, L60 
L61 

L64, L65 
L66, L67 
L68 

ing its gears with those of the dial. 
minor adjustments required to insure 
number corresponds to tuner setting. 

KNOB REMOVAL 
LOOSENIDO NOT RENOvEl 
KNOB RETAINING SCREW 

FINE TUNING 

160-0211 
160-0611 
160-04247 
163-0220 
160-02147 
160-0421 
160-0421 
160-06247 
160-06247 
160-0621 
160-02122 
163-0330 
160-06247 

160-06147 
160-0401 
160-06122 
161-3019 

160-06122 

160-04247 
160-0221 
160-0211 
160-04247 
163-0470 
163-0470 
163-0680 
166-1000D 
161-1001 
160-06182 
160-0602 

160-0211 
160-06222 
169-0015 
CHOKES, COILS 

145-0009 
147-0014 

115-0001 
119-0002 
118-0011 
118-0010 
131-2006 
13 1-2 006 
130-0001 

100-0013 

132-0001 

FINE TUNING 
KNOB 

CHANNEL 
SELECTOR 

Make any 
that dial 

L69 
L70 
L71 

T30 

T50 

152 
T53 

T55 
T56 
T57 
T58 
T59 
160 
161 
162 

R49 

R104 
R159 
R152 
R220 
R225 
R227 

.01 Mid. - 200V. - Molded Paper R259 

. 01 Mid. - 600V. - Molded Paper R260 

. 0047 Mid. - 400V. - Molded Paper 
220 Mmfd. - 500V. Mica 
. 047 Mid. - 200V. - Molded Paper All resistors 
.001 Mid. - 400V. - Molded Paper 
. 001 Mid. - 400V. - Molded Paper 
.0047 Mid. - .600V. - Molded Paper 
. 0047 Mid. - 600V. - Molded Paper 
. 001 Mid. - 600V. - Molded Paper 
. 022 Mid. - 200V. - Molded Paper 
330 Mmfd. - 500V. - Mica 
. 0047 Mid. - 600V. - Molded Paper 

. 047 Mid. - 600V. - Molded Paper 

. 1 Mid. - 400V. - Molded Paper 

. 022 Mid. - 600V. - Molded Paper 
Three Section Electrolytic 

10 Mid. - 450V. 
100 Mid. - 50V. 
150 Mid. - 200V. 

.022 Mid. - 600V. - Molded Paper 
82 Mmfd. - 2000V - Ceramic 

R46 
R47 
R48 
R49 

R100 
R101 
R102 
R103 
R104 
R105 
R106 
R107 
R108 
R109 
R110 
R111 
R112 

(Part of Yoke)Ri 13 

.0047 Mir'. - 400V. - Molded Paper 

.001 Mfd. - 200V. - Molded Paper 

. 01 Mid. - 200V. - Molded Paper 

. 0047 Mid. - 400V. - Molded Paper 
470 Mmfd. - 500V. - Mica 
470 Mmfd. - 500V. - Mica 
680 Mmfd. - 500V. - Mica 
.001 Mid. - 500V. - Ceramic 
2 Mid. - 50V. - Electrolytic 
.082 Mid. - 600V. - Molded Paper 
. 22 Mid. - 600V. - Molded Paper 

. 01 Mid. - 200V. - Molded Paper 

. 0022 Mid. - 600V. - Molded Paper 
500 Mmfd. - 20, 000V. - Ceramic 
AND TRANSFORMERS  

Choke - 13+ Filter 
Choke - IF Amp. Filament 

Coil - Link Shunt 
Coil - Tuner Coupling 
Coil - 4th IF Amp. Cathode Trap 
Coil - IF Filter 
Coil - Dual Peaking 
Coil - Dual Peaking 
Coil - 4. 5 MC Video Trap 

Yoke - Deflection Coils 
Horizontal 
Vertical 

Coil - Horizontal Frequency 

Adjustment 

R114 
R115 

R120 
R121 
R122 

R124 
R125 
R126 
R127 
R128 
R129 
R130 
RI31 
R132 
R133 
R134 
R135 
R136 
R137 
R138 
R139 
R140 
R141 
R142 
R143 
R144 
R145 
R146 
R147 
R148 
R149 

118-0010 
118-0010 
132-0003 

141-0041 

141-0042 

128-0008 
143-0033 

119-0003 
11 9-0004 
119-0005 
126-0002 
120-0003 
243-0001 
241-0018 
241-0013 

Coil - Filter 
Coil - Filter 
Coil - Horizontal Size Adjustment 

Transformer - HaloLight Power 

Transformer - Power - 117V. 

60 Cycle AC 
Transformer - Sound IF Discriminator 
Transformer - Audio Output 

Transformer - 1st Video IF 
Transformer - 2nd Video IF 
Transiorrifer - 3rd Video IF 
Transformer - Video IF Output 
Transformer - Sound IF 
Transformer - Sync Phase Splitter 
Transformer - Vertical Scan 
Transformer Assembly - 

Horizontal Scan 
CONTROLS (VARIABLE RESISTORS)  

153-0023 HaloLight 

157-0033 Volume, Brightness & On/Off Switch 
Volume - 1. 0 Megohm 
Brightness - 1.0 Megohm 

153-0038 Contrast - 250 Ohm 
153-0014 Vertical Hold - 1. 5 Megohm 
153-0014 Height - 1. 5 Megohm 
153-3011 Vertical Linearity - 2, 500 Ohm 
153-0042 Horizontal Hold - 50, 000 Ohm 
153-0007 Horizontal Range - 250, 000 Ohm 

RESISTORS 

10% carbon units unless otherwise specified. 

183-0274 
183-0274 
183-0563 

181-0102 
181-0331 

181-0104 

181-0223 
181-0683 
181-0156 
181-0224 
181-0685 
181-0334 
181-0334 
181-0474 
182-0391 
181-0470 
187-0021 

183-0272 
181-0473 
181-0272 

181-06255 
181-03945 
181-0102 
181-01245 
181-0102 
181-0333 5 
181-04705 
181-0682 
181-0102 
181-0272 
181-0102 
181-04705 
181-0682 
181-0102 
181-0152 
181-0181 
181-0102 
181-0102 
181-0122 
181-0331 
181-0102 
181-0103 
181-0102 
181-0331 
181-0823 
181-0393 

270, 000 Ohm - 2W. 
270, 003 Ohm - 2W. 
56, 000 Ohm - 2W. 
See "Controls" 
1, 000 Ohm - 1/2W. 
330 Ohm - I/2W. 
See "Miscellaneous Electrical Parts" 
100,000 Ohm - 1/2W. 
See "Controls" 
22, 000 Ohm - 1/2W. 
68, 000 Ohm - 1,2W. 
15 Megohm - 1/2W. 
220, 000 Ohm - 1/2W. 
6. 8 Megohm - 1/2W. 
330, 000 Ohm - 1/2W. 
330, 000 Ohm - 1/2W. 
470, 000 Ohm - 1/2W. 
390 Ohm - 1W. 
47 Ohm - 1/2W. 
1, 500 Ohm - 5W. 

2, 700 Ohm - 2W. 
47, 000 Ohm - 1/2W. 
2, 700 Ohm - 1/2W. 

6.2 Megohm - 1/2W. - 5c( 
350, 000 Ohm - 1/2W. - 
1, 000 Ohm - 1/2W. 
120, 000 Ohm - 1/2W. - 
1, 000 Ohm - 1/2W. 
33, 006 Ohm - 1/2W. - 
47 Ohm - 1/2W. - 
6, 800 Ohm - 1/2W. 
1, 000 Ohm - 1,2W. 
2, 700 Ohm - 1/2W. 
1, 000 Ohm - 1/2W. 
47 Ohm - 1/2W. - 
6, 800 Ohm - 1/2W. 
1, 000 Ohm - 1/2W. 
1, 500 Ohm - 1/2W. 
180 Ohm - 1/2W. 
1, 000 Ohm - 1/2W. 
1, 000 Ohm - 1/2W. 
1, 200 Ohm - 1/2W. 
330 Ohm - 1/2W. 
1, 000 Ohm - 1/2W. 
10, 000 Ohm - 1/2W. 
1, 000 Ohm - 1/2W. 
330 Ohm - 1/2W. 
82, 000 Ohm - 1/2W 
39, 000 Ohm - 2W. 

R150 
R151 
R152 
R153 
R154 
R155 
R156 
RI57 
R158 
R159 
R160 

R175 
R176 
R200 
R201 
R202 
R203 
R204 
R205 
R206 
R207 
R208 
R209 
R2I0 
R2Il 
R212 
R213 
R214 
R215 
R216 
R217 
R218 
R2I9 
R220 
R221 
R222 
R223 

R224 
R225 
1126 
R227 
R228 
R229 
R230 

R231 

R232 

181-0153 
181-0272 

181-0682 
181-0334 
183-0822 
183-0682 
181-0335 
181-0474 

181-0474 

183-0224 
183-0224 
181-0226 
181-0104 
181-0333 
181-0103 
181-0224 
181-0123 
181-0272 
181-0474 
181-0823 
181-0334 
181-0224 
181-0223 
181-0331 
183-0682 
181-0682 
183-0822 
181-0222 
181-0154 
181-0684 
181-0104 

181-0105 
182-0274 
183-0682 

182-0124 

181-0474 

183-0681 
181-0471 
181-0102 

181-0561 

181- 056 1 

R250 181-0223 
R251 181-0104 
R252 181-0104 
R253 181-0472 
R254 181-0472 
R255 181-0821 

R256 182-0562 
R257 181-0393 
R258 181-0473 
R259 
R260 
R261 181-0222 
R262 181-0473 
R263 181-0562 
R264 181-0474 
R265 181-0221 
R266 183-0181 
R267 183-0181 
R268 183-0680 
R269 181-0221 
R270 189-0037 
R271 189-0036 

MISCELLANEOUS ELECTRICAL 

C101 
C102 
C103 
R102 

195-0001 
191-0016 
190-0013 

539-1006 
611-2401 

323-0050 
323-0051 

15, 000 Ohm - 1/2W. 
2, 700 Ohm - 1/2W. 
See "Controls" 
6, 800 Ohm - I/2W. 
330, 000 Ohm - 1/2W. 
8, 200 Ohm - 2W. 
6, 800 Ohm - 2W. 
3.3 Megohm - 1/2W. 
470,000 Ohm - 1/2W. 
See " Controls" 
470, 000 Ohm - 1/2W. 

220, 000 Ohm - 2W. 
220, 000 Ohm - 2W. 
22 Megohm - 1/2W. 
100, 000 Ohm - 1/2W. 
33, 000 Ohm - 1/2W. 
10, 000 Ohm - I/2W. 
220, 000 Ohm - 1/2W. 
12, 000 Ohm - 1/2W. 
2, 700 Ohm - 1/2W. 
470, 000 Ohm - 1/2W. 
82,000 Ohm - 1/2W. 
330, 000 Ohm - 1/2W. 
220, 000 Ohm - I/2W. 
22, 000 Ohm - I/2W. 
330 Ohm - 1/2W. 
6, 800 Ohm - 2W. 
6, 800 Ohm - 1/2W. 
8, 200 Ohm - 2W. 
2, 200 Ohm - 1/2W. 
150, 000 Ohm - 1/2W. 
680, 000 Ohm - 1/2W. 
100, 000 Ohm - 1/2W. 
See " Controls" 
1 Megohm - I/2W. 
270, 000 Ohm - 1W. 
6, 800 Ohm - 2W. 

120, 000 Ohm - 1W. 

See " Controls" 
470, 000 Ohm - I/2W. 
See "Controls" 
680 Ohm - 2W. 
470 Ohm - I/2W. 

1, 000 Ohm - 1/2W. 

(Part of Yoke) 
560 Ohm - 1/2W. 

(Part of Yoke) 
560 Ohm - 1/2W. 

(Part of Yoke) 
22, 000 Ohm - 1/2W. 
100, 000 Ohm - 1/2W. 
100, 000 Ohm - 1/2W. 
4. 7 Megohm - 1/2W. 
4. 7 Megohm - I/2W. 
820 Ohm - 1/2W. 

5, 600 Ohm - 1W. 
35, 000 Ohm - 1/2W. 
47, 000 Ohm - 1/2W. 
See " Controls" 
See " Controls" 
2, 200 Ohm - 1/2W. 
47, 000 Ohm - 1/2W. 
5, 600 Ohm - 1,2W. 
470, 000 Ohm - 1/2W. 
220 Ohm - 1/2W. 
180 Ohm - 2W. 
180 Ohm - 2W. 
68 Ohm - 2W. 
220 Ohm - 112W. 
3, 300 Ohm - 10W. 
8.2 Ohm - 1/2W. 

PARTS 

Cord - AC Power Line 
Fuse - 0. 4 Amp. - 250V. 
Plate - Audio De- emphasis 

330 Mmfd. - 400V. 
680 Mmfd. - 400V. 
.01 Mfd. - 400V. 
100, 000 Ohm - 1/ 5W. 

Speaker - 1CV P.M. 
Tube - HaloLight 
Tuner Unit - VHF 
Tuner Unit - UHF 
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VIDEO IF ALIGNMENT* 

1- Connect the common lead of a Vacuum Tube Volt Meter to chassis ground. Set 

the meter on — volts setting, and connect DC probe to junction of L188 and R137 

(load resistor of second pix detector). 

2- Remove 6AU6 AGC control tube ( V132). 

3- Apply - 3 volts bias to the AGC line (junction of C230, R255, and R260). This 

bias voltage may be obtained by connecting two 1.5 volt flashlight batteries in 

series. The positive end should be connected to ground and the negative end 

to AGC line. (For fringe areas,- 1.5V bias should be used) 

4- Turn the tuner channel selector to a station which does not have a local signal, 

(i. e., in New York City, channel 6). 

5- Apply the IF signal with an accurate generator ( 20to 30 Mc range) to the 6J6 

tube in the tuner. This may be done by placing an ungrounded shield over the 

6J6 tube and applying the signal to the shield. The ground connection for the 

IF signal generator should be kept as short as possible. However, under no 

circumstances should the shield over the 6J6 tube be allowed to touch ground 

during alignment. 

6- Set the generator to 23.4 Mc with high output and adjust L185 for maximum 

reading on the VTVM (keep meter on lowest scale). Always keep generator 

output low enough to prevent VTVM from reading over 1.5 volts during all 

alignment steps. 

7- Set signal generator to 25.2 Mc and adjust L183 for maximum reading on 

VTVM, as above. 

8- Set VTVM to 21.25 Mc and adjust T105 for minimum reading on VTVM. 

9a- Set signal generator to 19.75 Mct and adjust T104 (top) for minimum reading 

on VTVM. 

b- Set signal generator to 22.3 Mc and adjust T104 (bottom) for maximum reading 

on VTVM, as in step 6. 

c- Repeat steps 9a and 9b. 

10a- Set signal generator to 27.25 Mc and adjust T103 ( Top) for minimum reading 

on VTVM. 

b- Set signal generator to 25.3 Mc and adjust T103 (bottom) for maximum reading 

on VTVM, as in step 6. 

11- Set signal generator to 21.8 Mc and adjust L11 on tuner ( see figure 2) 

for maximum reading on VTVM, as in step 6. 

* All wired and tested chassis are completely aligned before shipment from our 

factory. 

SOUND IF ALIGNMENT 

1- Connect signal generator to pin 1 of V106 and set it accurately at 21.25 Mc. 

The setting of the signal generator should be kept at 21.25 Mc for this complete 

section. Commence alignment with high generator output and reduce output 

whenever necessary to keep meter reading within specified scale. 

2- Connect the VTVM common lead to ground and the other lead in series with a 

one megohm resistor to the junction of the diode resistors R219 and R220. 

Do not remove the discriminator shield to make these connections as it can be 

made by fashioning a hook on the 1 megohm resistor lead and making connection 

to the transformer lug "C" through the hole provided for the adjusting tool. 

The meter should be set on the + 10 volt scale and the primary of T113 (top) 

should be adjusted for maximum reading on the VTVM. (A20,000 ohm per volt 

meter may be used on the 2.5V scale in series with a 150,000 ohm resistor) 

On 2430 chassis, (without sound trap on tuner) T104 top should be adjusted for 
minimum response at 21.25 Mc. 

3- Connect meter common lead to ground and other lead to junction of R236 and 

C205. The VTVM should be set to plus 3 or 5 volt scale. Adjust T113 (bottom) 

for zero reading on meter. It will be found that it is possible to produce either 

a positive or negative voltage on the meter depending upon this adjustment. 

T113 (bottom) should be adjusted so that the meter indicates zero output as the 
voltage swings from positive to negative. 

4- Connect probe of VTVM to terminal A of T112. Set meter on - 3 or 5 volt scale 

and adjust both top and bottom of T112 for maximum reading of the VTVM. (a 

20,000 ohm per volt meter may be used on 10V scale) 

5- Apply 21.25 Mc signal to the 6J6 tube in the same manner as that done in step 5 

of the "Video IF Alignment" section. Adjust T111 top and bottom for maximum 

reading of the VTVM. 

6-*Adjust L12, sound takeoff trap on tuner ( see figure 2 ), for maximum 

reading of the VTVM. 

RF OSCILLATOR ALIGNMENT 

The RF Unit, or tuner, is factory pre-aligned and requires only oscillator adjust-

ment for each channel. 

1- Connect an antenna having 300 ohms input impedance to the antenna terminal 

posts of the receiver. Make certain all tubes are placed firmly in their proper 

sockets. Turn on the set. 

2- Set the channel selector to any channel that is known to be on the air. 

3- Set the fine tuning control to its midway position. This will expose a 1/4" hole 

to the right of the tuner shaft when the chassis is viewed from the front. ( see 

figure below) 
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MODEL C-30 

L II 

FRONT VIEW 

MODEL 2430 

FIG. 2 

* Model 2430 does not have this coil. 

L II 

FROM T VIEW 

MODEL 630 

4- Insert a fibre or plastic screw driver through the oscillator adjustment hole 

and slightly turn the adjustable slug in or out until maximum volume without 

distortion is obtained. Do not screw slug more than 3/16" from its flush 
position or it will fall out of the coil, necessitating removal of the coil from 

the tuner and replacement of the adjustable screw. 

5- Keep the fine tuning vernier in the center of its range and adjust each individual 

channel from which a signal can be received in your location as described in 

steps 1 through 4 above. 

6- Disconnect the antenna from the television chassis, 

OVERALL ALIGNMENT 

While it is generally unnecessary to use a sweep generator, it may be desirable 

to view the overall response curve. This curve should be similar to that illus-

trated below. To obtain it, a 50-216 Mc sweep signal generator is used together 

with a standard signal generator and an oscilloscope. 

1- In a normal signal area, the - 3V bias should be applied to the IF strip, as in 

steps 2 and 3 of the Video IF Alignment section. For fringe area reception, 

-1.5V bias should be used in the same manner. 

2- Connect the RF sweep generator to the receiver antenna terminals and set to 

channel 12 or 13. Set the receiver channel selector to the same channel. 

3- Connect the common lead of a VTVM to ground and the DC probe to the junction 

of L188 and R137. Set the meter to - 3 or - 5V scale. 

4- Connect the ground lead of an oscilloscope to the chassis ground and the 

vertical input lead to the junction of L188 and R137. 

5- Set the sweep generator to high output and adjust the fine tuning control on the 

receiver until a response curve appears on the oscilloscope screen. Reduce 

generator output until a reading of . 3 volts is obtained at the VTVM. Readjust 

oscilloscope gain if necessary to get an adequate sized pattern. 

6- Connect the signal generator to the antenna terminals through a small capacitor 

and feed in a 25.75 Mc IF picture carrier marker. 

7- Observe and analyse the response curve obtained. If necessary, the IF adjust-

ments should be slightly retouched in order to obtain a curve similar to the one 

illustrated below. 

ADJACENT 

CMAINNEL 

11,112 
NC 

ç s II. 26 21 c 
":7 1.11. 

m C   I 
C222222 • 12.0 CARRIER 

omx CARRIER 

ADJACENT 

CM NNNNN 

2/.2S 

C 
LLLLLL 1 

SOUND CARRIER 

FIG.3 — OVERALL PICTURE 1-F RESPONSE. 

8- If T104 (bottom) requires any adjustment, it may be necessary to readjust T104 
(top). When all final adjustments are made, the picture carrier marker 25.75 

Mc should be at approximately 50% response. The curve must be approximately 
flat top with a 22.3 Mc marker at approximately 100% response (a 22.3 Mc 

marker may be obtained by readjusting the signal generator, as in step 6 above). 

9- Throughout the video IF alignment, care should be taken to see that no two 
transformers are tuned to the same frequency as IF oscillation may result. 

10- Check response curve in like manner on several other channels. Slight 

differences are acceptable. 

11- Replace 6AU6 AGC tube and remove bias batteries. 

12- Turn off receiver. 
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REMOVE BRIGHTNESS 
8 140R.- VERT. HOLD 
SIDE BRACKET. 

BRIGHTNESS 
CONTROI 

FIG. 2 

MP 73 

MP 74 
(A HOLES) 

MP 75 

UNIVERSAL MOUNTING BRACKET 

8540.7-A5 0 
HOR.-VERT. 

HOLD A40 

133-4,-A30 

Hi) A2 o 

HI 8217)-Al 
0 

FELT PAD 

0000 

PICTURE TUBE 

MP 72(B HOLES) 

A" t-85 13 ON -OFF 
A4-8+840 VOL 
A3_„.a3 0 CONTROL 

A2-\8)..-132 0 

Al X Y 

U 

FRONT VIEW 

MP 129R(E HOLES) 
(NOT SUPPLIED WITH "LI" BRAG10ET.) 

MP 62R 
(C HOLES) 

00 

,---SHOWN FOR I9 TUBE 

FIG. I 

le8 S.T. & WASHER 
V4" I.D.X3/40.D. 
X3/32"WASHER. 

118 I.D.X7/16"0.0. 
X1/32" WASHER. 

*8X3/8" SELF-
TAP SCR. 

MOUNTING INSTRUCTIONS 

REMOVE THE TWO SCREWS LOCATED AT X 8 Y ( FIG. 1) FROM THE MOUNTING FOOT• MOUNT MP 74.THEN MOUNT MOUNTING 
FOOT BACK ON. ASSEMBLE FRONT 8 REAR BRACKETS USING HOLES AS TABULATED BELOW: 

KINESCOPE 
SIZE 

FRONT BKT. HOLES USED REAR BKT. HOLES USED 
MP 74 MP 72 MP 62R MP SIR MP I29R 

20" RECT. GLASS A3 85 8183 C4 HOLES 07 8 5, DIO HOLES El 83 
I9 RD. METAL AI 85 818 5 C4 HOLES 07 a 5, DIOHOLES El 8 3 
17" RECT. GLASS A4 8 5 8182 C3 HOLES 06 8 3, 08 HOLES El 8 3 
17" RECT.METAL A3 8 5 8183 C3 HOLES D6 8 3, 08 HOLES El & 3 
ife RECT. GLASS A4 Oa 5 8182 C3 HOLES D6 & 3, D8 HOLES El 83 
I6 RD. GLASS A3 e 5 8183 C4 HOLES D7 8 5, D8 HOLES El e 3 
I6 RD. METAL A3 85 BI 83 C4 HOLES D7 8 5, DIO HOLES El a 3 
166P4 TYPE A2 85 818 4 C3 HOLES D4 8 2, D8 HOLES El Et 3 
14: RECT. GLASS AS BI C3 HOLES D38 I, D8 HOLES El & 3 
12 RD. GLASS A2 85 0184 CI HOLES D48 2,08 HOLES El 8 3 

NOTES 

I. USE FELT PADS FOR GLASS TUBES ONLY. 
2. USE ANCHOR PLASTIC OR EQUIVALENT PLASTIC RING 
8 SLEEVE FOR METAL TUBES. 

3. 0:*8 S.T. 8 WASHER% 6 26-32X I/2 RHMS. 
4. PLAGE PADDING BETWEEN MP 73 8 PICTURE TUBE. 

IN SOME CABINET INSTALLATIONS, IT MAY BE NECESSARY TO REMOVE MP 75, THE BRIGHTNESS CONTROL BRACKET. FOR SUCH 
INSTALLATIONS, FOLLOW THE INSTRUCT ONS BELOW: 
I. SHIFT BRACKET MP 72 l-3/I6 FROM SETTING IN ABOVE TABLE TO THE RIGHT BY USING ALTERNATE SET OF HOLES IN MP 74. 
2. MOUNT HOR.-VERT. H9L0 CONTROL IN HOLE H2 & BRIGHTNESS CONTROL IN HI. 
3. SHIFT MP 129R 1-3/16 TO THE RIGHT BY LINING UP HOLES El e E2 DIP 129R) WITH 09 HOLES (MP SIR) INSTEAD OF DS HOUR, OR Dli 
HOLES INSTEAD OF DIO HOLES. SEE FIG. 3 FOR SHIFT. 

4. MOUNT YOKE 8 FOCUS COIL ASSEMBLY TO MP I29R AS SHOWN IN FIG. 3. 

SHELF 

GND. WIRE 

HIGH VOLTAGE 
HOUSING 

1- After mounting the kinescope, the deflection yoke should be placed all the way 

up on the neck of the tube as far as it will go. On some tubes, it is necessary 

to remove the rubber cushion from the deflection yoke mounting hood and re-

place them with strips of tape. This will allow the deflection yoke to be moved 
closer to the bell portion of the tube. 

2- Center the yoke around the neck of the tube by inserting a thin fibre or plastic 

strip between the inside of the yoke and the neck of the tube. 

3- Mount the focus coil, with gap forward, so that the neck of the tube passes 

through the center of the coil with equal spacing all around the neck. The 

focus coil should be about 1/4" behind the yoke and should be parallel to it, 
not tilted. 

4- Mount the ion trap on the kinescope tube near the base. Be certain that the 

proper type of ion trap magnet is used for the particular kinescope being 
utilized. 

5- Carefully place kinescope socket on the base of the tube, making certain the 

kinescope grid lead ( green lead) is separate from all other leads. 

6- Remove insulation from the end of the high voltage lead and solder on proper 

anode connector. Connect to the picture tube. 

PRELIMINARY ION TRAP ADJUSTMENT 

Turn on receiver. 

Adjust the brightness control to about 3/4 clockwise position. Then slowly rotate 

ion trap while moving it gently forward and backward until a bright area begins to 

appear on the picture tube face. Continue rotating while reducing the brightness 

control setting until the best brightness has been obtained on the face of the picture 

tube for a relatively low setting of the brightness control. If either a single 

horizontal bright line or a vertical bright line appears, turn off receiver to avoid 

burning the picture tube screen, and check the vertical or horizontal deflection 

circuits for errors ( see trouble shooting chart). If, for any reason, no brightness 

appears after several trials, rotate the brightness control completely counter 

clockwise until the trouble is found as picture tube damage may result from in-
correct placement of the ion trap. 
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MODEL C-30 

PRELIMINARY ADJUSTMENTS ON AIR SIGNAL 

Before final adjustments can be made, several preliminary adjustments must be 

made on an air signal. Connect an antenna having 300 ohms input impedance to 

the antenna terminal posts on the receiver. Turn on the set, and set the channel 

selector to any channel that is known to be on the air. 

1- Turn brightness control completely counter clockwise and then slightly clockwise 

until a glow begins to appear on the face of the picture tube. 

2- On receivers with a rear panel AGC level control, turn control 3/4 clockwise. 

3- Turn up contrast until a series of diagonal or horizontal black and white lines 

are seen on the face of the tube. 

4- Adjust secondary of synchrolock transformer, T108 ( i. e., located on rear of 

chassis) until a single picture is seen on the screen. If it is rolling up or down, 

adjust the vertical hold control until it remains stationary. 

Set the horizontal hold control to the extreme clockwise position and readjust the 

rear screw of synchrolock transformer, if necessary to lock the picture. Next, 

set the horizontal hold control to the extreme counter clockwise position and re-

adjust the synchrolock transformer as stated above. Observe the number of turns 

necessary for readjustment of the synchrolock transformer. Set the horizontal 

hold control to the center of the range and readjust the synchrolock transformer 

by 1/2 the number of turns between the clockwise and counter clockwise positions 

of the horizontal hold control. When functioning properly, the horizontal hold 

control may be varied to approximately 80% of its extreme positions and still 

maintain proper horizontal sync. 

5- Adjust the width and horizontal drive controls so that both edges of the picture 

may be observed. 

6- If foldover ( i. e., a bright vertical band at either extreme of the received 

picture) is observed, a slight adjustment of the phasing screw may be necessary. 

This screw is in the primary of the synchrolock transformer and must be 

reached from the inside of the chassis. With the horizontal hold control com-
pletely clockwise, adjust the phasing screw until the foldover just disappears. 

Then rotate the horizontal hold control completely counter clockwise. If no 

foldover occurs, the adjustment is complete. If there is slight foldover, re-

adjust the phasing screw, so that the foldover line is 1/2 as wide as previously. 

The foldover should then disappear over the greatest part of the horizontal 

hold range. 

7- If necessary, readjust the rear screw of the synchrolock transformer according 

to the instructions in step 4 above. 

8- On receivers having an AGC level control, set receiver on strongest channel, 

turn control clockwise until picture just begins to overload, then back off 

slightly. 

FINAL ADJUSTMENTS ON AIR SIGNAL 

For the following adjustments, a test pattern is required: 

1- Adjust the deflection yoke so that it is snug against the,bell portion of the picture 

tube, and the top andbottom of the test pattern are in a straight horizontal line, 

parallel with the floor and table top. 

2- Adjust the focus control until the picture is as clear as possible. 

3- Adjust vertical linearity and height controls until the top half and bottom half 

of the test pattern are equal in height and just fill the cabinet mask. The height 

control has the greatest effect on the bottom half of the picture while the 

linearity control has the greatest effect on the top half of the picture. It may be 

necessary during these adjustments to occasionally reset the vertical hold 

control. 

4- Adjust the horizontal and vertical centering controls* until test pattern is 

properly centered on face of tube. 

5a- For picture tubes requiring from 53 to 60 degrees horizontal deflection ( I. e., 

12LP4, 16AP4, 16DP4, etc.) the width plug on the rear of the chassis should 

be placed in the 60 degree position. 

b- For tubes requiring from 63 to 70 degrees horizontal deflection, ( i. e., 19AP4, 

16GP4, all rectangular tubes, etc.) the width plug should be placed in the 70 

degree position. 

6- Adjust horizontal drive control for greatest width without excessive stretching 

of left hand portion of picture. If width is excessive, turn width screw out. If 

too narrow, turn width scrèw in.t 

7- A slight readjustment of the ion trap and focus control may be required. 

* On some models, a slight adjustment of position of focus coil will correct 

centering. 

t On some models, a separate width coil is provided fen- 60 degree adjustments. 

©John F. Rider 
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A. Installation of Kinescope Components 

CENTERING ROD 

PICTURE TUBE 
SOCKET 

ION TRAP FOCUS ROD 

FI.V. CONNECT° 

1-Place components on neck of tube using appropriate mechanical mount-
ing brackets. 

2-Connect all plugs and connectors to their proper receptacles. 
3-Place deflection yoke forward as close to the bell of the picture 

tube as possible. 
4-Mount the focus coil about 1/4" behind the yoke and parallel to it, 

leaving an equal clear space around the picture tube neck. 
5-Mount the ion trap near the base of the picture tube. Make sure ion 

trap is correct for picture tube being used. 
6-Fasten high voltage connector to picture tube. 
7-Turn set on. Adjust "BRIGHTNESS" control 3/4 clockwise. Slowly ro-

tate ion trap magnet while moving it back and forth until bestbright-
ness is obtained. If, after several times, no brightness appears or 
single line is seen, turn "BRIGHTNESS" control completely counter-
clockwise until trouble is found. 

8-Move centering rod, on focus coil, up and down to center picture 
horizontally and left to right to center vertically. 

9-Reduce brightness to slightly above normal, readjust ion trap for 
maximum brightness, then screw focus rod in or out until the picture 
is sharpest. 

10- If shadows appear at any corner of the raser, recheck position of 
yoke and focus coil. The ion trap may be moved slightly provided 
that it is kept within the range of maximum brightness. A careless 
adjustment may injure the picture tube. 

B. Operating Instructions ( applicable only after receiver has been 
properly set up and adjusted) 

1-Turn set ON by rotating "VOLUME" control clockwise. 
2-Set " CHANNEL SELECTOR" todesired station. 
3-Turn"BRIGHTNESS" control clockwise until a faint glow appears on 

screen. 
4-Adjust " CONTRAST" control for desired contrast. 
5-Adjust "FINE TUNING" control for clearest sound and then set "VOLUME" 

for adequate sound level. 

6-If the picture rolls vertically, adjust " VERTICAL HOLD" control. 
7-If diagonal lines rather than a stationary pattern appear, adjust 

"HORIZONTAL HOLD" control. 

8-When switching to another station, it may be necessary to repeat step 
4 

9-For phonograph operation, turn "BRIGHTNESS" control completely counter-
clockwise until click is heard. Then turn phono motor on. 

C. Rear Control Adjustment(if required) 

1-The " VERTICAL LINEARITr and "HEIGHT" controls are used to obtain a 
R linear vertical pattern. The "HEIGHT" control affects mainly the 

bottom half of the picture while the "VERTICAL LINEARITY" control 
affects the top half. Adjust these controls a little at a time, 
first one, then the other eand repeat. It may be necessary when 
adjusting these controls to readjust the "VERTICAL HOLD" control on 
front of chassis. 

2-Screw "HORIZONTAL DRIVE" control in until one or two white vertical 
lines appear near the center of the screen, back off control until 
lines just disappear. 

3-Rotate "HORIZONTAL HOLD" control ( front panel) completely clockwise. 
Picture may start to pull out at right hand side or one to three 
diagonal bars slanting down to right may appear. This is normal. Ro-
tate horizontal hold control completely counter-clock-wise. Picture 
may fall out of sync with one to six bars slanting to left. Slowly 
rotate "HORIZONTAL" control clockwise. Picture should pull in at 
about two to four bars. The picture should remain in sync over at 
least 75% of the horizontal range. 

If control does natperform as above, first rotate "HOLD" control to 
extreme clockwise position. Adjust horizontal oscillator slug in rear 
until picture is in sync and about to pull out to the right. Recheck 
operation as in preceeding paragraph. If control does not performas 
described, or excessive bend appears in picture a complete readjustment 
of both horizontal stabilizing coil and oscillator coil is indicated. 

a) Temporarily short out stabilizing coil with a very short wire ( 3"). 
b) Turn "HORIZONTAL HOLD" control completely clockwise. 
c) Adjust horizontal oscillator coil until picture is in sync and about 

to pull out to the right. 
d) Remove short. Attach oscilloscope through 3 mmf, capacitor tot ap 
on oscillator coil and observe waveform. 
e) Adjust horizontal stabilizing coil until broad and sharp peaks are 

equal in amplitude, keeping picture in sync with "HOLD" control if 
necessary. Readjust horizontal oscillator coil if required as in step 
B and C. 

f) If oscilloscope is not available, a fairly satisfactory adjustment of 
the stabilizing coil may be had by turning it out until the picture 
is centered in the raster without foldover on either side. ( To ob-
serve this, width must be reduced to expose at least one edge of the 
picture, contrast must be reduced and brightness increased so that 
raster is visible.) 

g) Recheck horizontal oscillator coil setting as in "C" above. 

4- Adjust "WIDTH" coil for proper width; clockwise rotation to increase 
width; counter-clockwise to reduce width. 

5- Adjust "HORIZONTAL LINEARITY" coil for best horizontal linearity with 
no white vertical lines in raster. 

6- Set " AGC LINK" to open or closed position, depending on signal strength 
in area. 
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MODEL C-30 

R80 
11EieHT 

Fl V TRANS. 

WIDTH 
L 10 

sl 

V20 
CA LS 
a re 
FlIFE 

NV RECT. 

• 

635 

I 3i SyNC 
AMP. 

v23 
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VA RI' 
ourpuT 
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V 22 
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1 I 7 

VE R T. OM 

TRANS 

R 65 

BRIGHTNESS 
CONTROL 

V26 
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soRtZ 

OUTPUT 

p82 
VERT HOLD 
CONTROL 

'2. 
mo•rz HOLD 
CON TROL 

NOTES: 
I."V" INDICATES OSCILLOSCOPE SYNC' D TO 1/2 OF VERT. SWEEP RATE. 
2."H" INDICATES OSCILLOSCOPE SYNC 'D TO 1/2 OF HORIZ. SWEEP RATE. 
3. ALL VOLTAGES SHOWN ARE PEAK TO PEAK VALUES. 
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PHONO 

NOTES. 

USED ON SOME MODELS. 

I» DECREASE VALUE FOR GREATER BLANKING. 

4111S2 IS ON BRIGHTNESS CONTROL. 

T.V. POSITION - $ 2 CLOSED 

PHONO POS. - sa OPEN 

LINK CLOSED- NORMAL AREA 

LINK OPEN - STRONG AREA 

ON SOME RECEIVERS IF. ALIGNMENT 
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All resistors are 1/2 W,10% Tole-
rance, unless otherwise noted 
(Res, with dot have 20% Tolerance) 



MODEL C-30 

(Continued from previous page) 

R-11 
R-12 
R-13 
R-14 
R-15 
R-16 

. 1002, Carbon 

. 1K2, 

. 470K2 

. 1002 

. 1K2 
lOOKS2 ( Part of 

T-110) 
R-17 10K2, 1W 
R-18 10K2, 1W 
R-19 472 
R-20 100KP 
R-21 100K2 
R-22 . 22KP 
R-23 VC-D1A 1119 ( rear) ON-

OFF SW, Volume 
Control 

R-24 . 10119 
R-25 • 470KP 

R-26 
R-27 
R-28 
R-29 
R-30 
R-31 
R-32 
R-33 
R-34 
R-35 
R-36 
R-37 
R-38 
R-39 
R-40 
R-41 
R-42 
R-43 
R-44 
R-45 
R-46 
R-47 
R-48 
R-49 
R-50 

R-51 

. 270K2 

. 1K2, 2W 
10K9 

. 1502 

472 
. 1K2 
. 1K52 
. 1502 
10KP 

472 
. 1K2 
. 11{2 
. 1502 
4.7K2 
472 
2.7K2 

. 1K9 

. 1502 

. 680K2 

. 1802 

. 1K2 
5.6K2 

. 120K2 
2.2K2 

VC-D1A 5K2 ( front) 
Contrst Control 
10K2 

R-52 3.9K2 
10K2 
2.2K 

R-56 1.5m2 
R-57 820K2 
R-58 . 1002 
R-59 . 22KP 
R-60 392, lw 
R-61 10K2 
R-62 . 1112 
R-64 150K9 
R-65 VC-503 50K2, Bright-

ness Control 
R-66 15oK2 
R-67 . 1119 

R-54 
R-55 

R-68 18K2, 1W 
R-69 8.2K9, 1W 
R-70 2.2KP 
R-71 . 1112 
R-72 18KP, 2W 
R-73 . 6.8K2 
R-74 . 6.8K2 
R-75 3.9112 
R-76 
R-771cc-VI 8.2K21 Integr-

f22K2 

R-78 8.2K2 ator Ckt. 
R-79 1.5112 
R-80 VC-255 2.5112, Height 

Control 
R-81 1.5119 
R-82 VC-D2A 1119 ( rear) 

Vert. Hold 
R-83 10K2 
R-84 2.2119 
R-85 . 6802 
R-86 v0-502 5K2, 1W, Vert. 

Lin. Control 
R-87 4.7K2, 2W 
R-881 In 15602 
R-89) Yoke t5602 
R-90 . 1K2 
R-91 150K2 
R-92 VC-D2A 50KP ( front) 

Horiz. Hold 
R-93 47K2, 1W 
R-94 330KP 
R-95 820K2 
R-96 821(2, 1W 
R-97 3.9K2 
R-98 8.2K2 
R-99 150K2, 1W, 
R-100 330K9, 1W, 
R-101 150KP 
R-102 82K2, 1W 
R-103 • 470n 
R-104 472 
R-105 2202, 3W, WW 
R-106 17.5K2, 3W, WW 
R-107 
R-108 
R-109 2K2, 15W, WW 
R-111 392, 1W 
R-112 562, 2W 
R-113 2.7KP 
R-114 39K2 
R-115 1759, 10W, WW 

CAPACITORS  
All capacitance values pre-
ceded by a decimal are in MFD. 
Others are in MMFD, unless 
otherwise noted. Types are 
ceramic, unless otherwise 
noted ( mica are preceded with 
a dot). 

C-21 

C-22 

.3s2 70K2, lw 

5% 
5% 

.0015, 500V, dual 
disc ( 1/2-C-22) 
.0015, 500V, dual 
disc ( 1/2-C-21) 

C-23 
C-24 
C-25 
C-26 
C-27 
C-28 
C-29 
C-30 
C-31 CE111 

C-32 
C-33 

C-314. 

c-35 

c-36 

c-37 
0-38 

C-39 

0-40 

c-41 

0-42 
C-14.3 
0-44  

0-45 

c-46 

C-14.7 
0-48 

C-49 
0-50 

C-51 

c-52 
c-53 
c-54 
c-55 
c-56 
c-57 

c-58 
c-59 
c-6o 
0-61 
0-62 
0-ccvi 
c 63 -641 
0-65 
c-66 
c-67 
c -68 
0-69 
c-7o 

.01, 600V, paper 

.0015, 500V, disc 

.005, 500V, disc 
. 270, 500V, 20% 

.0022, 600V, paper 

.01, 600E, paper 

.0022, 600V, paper 

.0047, 600V, paper 
16MFD, 350V, Pig-
tail Electrolytic 
.0047, 600v, paper 
.0015, 500V, dual 
disc ( 1/2-C-38) 
.0015, 500V, dual 
disc ( 1/2-C-35) 
.0015, 500V, dual 
disc ( 1/2-C-34) 
.0015, 500V, dual 
disc ( 1/2-C-40) 

. 270, 500V, 20% 
.0015, 500V,dual 
disc ( 1/2-C-33) 
.0015, 500V, dual 
disc ( 1/2-C-41) 
.0015, 500V, dual 
disc ( 1/2-C-36) 
.0015, 500V, dual 
disc ( 1/2-C-39) 

. 270, 500V, 20% 
.22, 200V, paper 
.0015, 500V, dual 
disc ( 1/2-C445) 
.0015, 500V, dual 
disc ( 1/2-C-44) 
.0015, 500V, dual 
disc ( 1/2-C-51) 
.005, 500V, disc 
.0015, 500V, dual 
disc ( 1/2-C-50) 

. 270, 500V, 20% 
.0015, 500V, dual 
disc ( 1/2-C-48) 
.0015, 500V, dual 
disc ( 1/2-C-46) 

. 390, 500V, 20% 
.0015, 500V, disc 
10, 500V, 20% 
.005, 500V, disc 
.047, 400V, paper 
.047, 400V, paper 

.0047, 600V, paper 

.047,, 400V, paper 

.1, 400V, paper 
1 ,..,4g/g 400V, paper 

.0047I/Integrator 
0047 Circuit 

. 700, 500V 
.047, 600V, paper 
.1, 600V, paper 
500, 20KV, 10% 

. 270, 500V, 20% 
.022, 400V, paper 

C-71 
C-72 
C-73 

C-74 
C-75 
C-76 
c-77 
c-78 
c-79 
c-8o 
c-81 CV-8 

C-82 
C-83 
C-84 
C-85 
C-86 
C-87 
C-88 

aiC-89A 
DC-89B}CE109 
AC-89C 
aC-90A 
OC -90B CE110 
AC-90C 
C-90D 
C-91 
C-92 

C-94 
C-95A 
C-95B 
C-96 

.047, 400V, paper 

.047, 400V, paper 
•47, 200V. paper 
.022, 400V, paper 

. 330, 500V, Silver,5% 
.01, 600V, paper 

. 82, 500V, 10% 

. 82, 500V, 10% 

. . 001, 1000V, 20% 

. 820, 500V, 10% 

e le )ve b ontrol 
4MFD, 50V, Electrolytic 
.1, 400V, paper 
.047, 400V, paper 

. 270, 500V, 20% 
• 47, 1500V, 10% 

.1, 600V, paper 

.033, 1KV, paper flOMFD, 5001 +20% 
60MFD, 450V ETectr-
60MFD, 450V olytic 140MFD, 350V1Electr-
40MFD, 200V olytic 
50MFD, 50V 20% 
80MFD, 25V 

. 270, 500V, 20% 
3.3, 5oov, 2e 

. 82, 50ov, 10% 
.01, 500V, 
dual disc 

. 56, 5oov, lo% 

COILS & TRANSFORMERS 

L-1 
L-2 

L-5 
L-6 
L-7 
L-8 
L-9 
L-10 
L-11 
L-12 
L-13 
L9 RI 
L310 
L-15 

L202-1 
L202-1 
L202-1 
L203-7 
La03-3 
L308 
L203 -14. 
L203-3 
L203-4 
LD211 
L304 
L305 
LD211 
209R1 
L310 
TCH-3 

T-110 T110 
T-311 T111 
T-113 T113 

T-115 T1I4 
T-116 L302 
T-117 T8T2A 

T-119 TP300A 
T-25T1 T25T1 

SP120 

1st Fix IF 
2nd Fix IF 
3rd Pix IF 
100µh peaking coil 
120µh peakisng coil 
4.511c trap 
93µh peaking coil 
120µh peaking coil 
93µh peaking coil 
Vert. Defl. Yoke 
Horiz. Osc. Coil 
Horiz. Stab. Coil 
Horiz. Defl. Yoke 
Horiz. Lin. Coil 
1.5-9mh Width Coil 
1-2h Filter Choke 

Sound IF ( single tuned) 
Sound IF 21.25MC 
Sound Discriminator 

Audio Output ( 3.22 VC) 
Fix IF & 21.25 MC trap 
Vert. Osc. Trans. 

Power Trans. 
Horiz. Output Trans. 

12" Speaker 
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ALIGNMENT INSTRUCTIONS 
Check other possible causes carefully before considering realignment. The following adjustments rarely require 
attention and alignment should not be attempted unless the circuits are definitely known to be out of adjustment and 
suitable equipment is available to make these adjustments. 

Refer to Figs. 9 and 10 for location of alignment adjustments. Refer to the schematic for location of the test points 
indicated by the circled letters in the following chart. 

PRESETTING IF TRAP COILS USING AM SIGNAL GENERATOR AND VTVM 

Connect the negative lead of a 3-volt battery at point ( B) shown on the schematic diagram; connect the positive lead to the chassis. 
Connect the signal generator to the grid of the 1st IF tube. Connect the DC probe of the VTVM at point (A); connect the 
negative lead to the chassis. Set the picture and fine tuning controls fully clockwise. Set the receiver to channel 12, 

DUMMY 
ANTENNA  

Direct 

SIGNAL 
GENERATOR 
COUPLING 

SIGNAL 
GENERATOR 
FREQUENCY 

CHANNEL CONNECT 
VTVM  

DC probe to 
point (A). 
Common to 

chassis. 

ADJUST REMARKS 

To 1st 
IF grid 

20.6 Mc 
(Unmod.) 

12 Bottom adjust- 
ments of L-42B 
and L-42C. 

Adjust for 
VTVM. 

maximum voltage al 

CAUTION-Once the IF trap coils have been preset, no further adjustment with these coils will be necessary. Proceed to the overall 
IF response as described below to complete the alignment. 

OVERALL IF AMP. RESPONSE CHECK 

Connect the synchronized sweep voltage from the sweep signal generator to the horizontal input of the oscilloscope for horizontal 
deflection. Connect the sweep generator to the loosely coupled shield of the 6J6 tube, making certain that the shield is not grounded; 
connect the ground lead to the chassis. 

DUMMY 
ANTENNA 

SWEEP 
GENERATOR 
COUPLING 

SWEEP 
GENERATOR 
FREQUENCY 

MARKER 
GENERATOR 
FREQUENCY 

CHANNEL 
CONNECT 
SCOPE ADJUST REMARKS 

Direct High side 
to loosely 
coupled 
shield of 
616; low 
side to 
chassis. 

24 Mc 
(10 Mc 
sweep) 

21.75 Mc 
26.25 Mc 

12 Vertical 
amplifier to 
point ( A). 

Common to chassis . 

L- 13A 
L-42B 
(tort) 

L-42C 
(top) 
L-6 
L-38 

Check for response curve similar to 
Fig. 6 with markers as shown. It is 
generally necessary to retouch settings 
of L- 13A, L-42B ( top), and L-42C 
(top) for proper response. Note that 
the adjustment of L- 13A will affect 
the video side of the curve, L-42B 
(top) the audio side, and L-42C ( top) 
the intermediate range. It may be 
necessary to touch up settings of L-6 
and L-38 for proper symmetry, flatness, 
and bandpass. A pass band width of 
3.5 Mc measured at the 50% response 
points is recommended at this point. 

TO RECEIVER 
R ANT TERMINALS 

SIGNAL GENERATOR 
OUTPUT CABLE. 

R•150 OHM LESS ONE HALF THE 
OUTPUT IMPEDANCE OF SIGNAL 
GENERATOR 

T41.0.41 

TO TEST TO DC PROBE 
POINT OF VTVM-1 

1000MMr. 100.000 f 

OR EQUAL 

TO CHASSIS COMMON 

TV- 1.0.7 

FIG. 4. Dummy Antenna Detail FIG. 5. Diode Detector Detail 

SOUND IF AMP ALIGNMENT USING AM SIGNAL GENERATOR AND VTVM 

DUMMY 
ANTENNA 

SIGNAL 
GENERATOR 
COUPLING 

SIGNAL 
GENERATOR 
FREQUENCY 

CHANNEL CONNECT 
VTVM 

ADJUST REMARKS 

Direct 
High side to 
point (A). 

Low side to 
chassis, 

4.5 Mc 
(Unmod.)unused 

Any channel 

locally. 

Dc probe to 
point (C). 

Common to 
chassis. 

L- 16A 
and bottom 
adjustment 
of L-17. 

Adjust for max. voltage at VTVM. 

0 a a a 
DC probe to 
point (E). 

Common to 
chassis. 

Adjust top 
slug of L-17. 

Adjust for zero voltage. A positive and 
negative reading will be obtained on 
either side of the correct setting. 

CHECK ON SOUND IF AMP ALIGNMENT USING FM SIGNAL GENERATOR AND OSCILLOSCOPE 

Connect the synchronized sweep voltage from the signal generator to the horizontal input of the oscilloscope for horizontal deflection. 

DUMMY 
ANTENNA 

SWEEP 
GENERATOR 
COUPLING 

SWEEP 
GENERATOR 
FREQUENCY 

MARKER 
GENERATOR 
FREQUENCY 

CHANNEL CONNECT 
SCOPE 

ADJUST REMARKS 

Direct High side to 
point (A). 

4í Mc 
(500 Kc 

' eel') 

4.45 Mc 
4.5 Mc 
4.55 Mc 

Any 
channel 
unused 

Vertical 
amplifier 
input to 

L-17 
Touch up the adjustments of L-17 main-
n taming max. amplitude while adjusting 

for max. steepness and straightness of 
the slope. See Fig. 7. Note that the 4.5 

Low side to 
chassis. locally. point (IC)' 

Common to 
chassis. 

Mc marker pip tends to disappear as 
the correct setting of the top adjustment 
of L-17 is reached. 

4.5 MC TRAP ADJUSTMENT 

DUMMY 
ANTENNA 

Direct 

SIGNAL 
GENERATOR 
COUPLING 

SIGNAL 
GENERATOR 
FREQUENCY 

CHANNEL CONNECT 
VTVM 

ADJUST 

High side to 
point (A). 

Low side to 
chassis. 

4.5 Mc 
(Unmod.) 

Any channel 
unused 
locally. 

AC probe to 
cathode of 
picture tube. 

Test point (D). 

Common to 
chassis. 

L-168 

REMARKS 

Adjust for minimum voltage. A crystal 
detector shown in Fig. 5 may be used 
with the VTVM in place of a com-
mercial AC probe if desired. 

FIG. 6. IF Response Curve 

LP rip 
WPM/ 

Amile 
Ifteff  

Ilene 

10% 

FIG. 7. Audio Response Curve 

TUNER ALIGNMENT 

FIG. 8. Overall RF Response Curve 

Unless the tuner assembly has been serviced (tube or parts replacement) an adjustment of the RF stage trimmers 
will generally not be required. Tuner service, wherever possible, should be restricted to the adjustment of the oscil-
lator trimmers outlined under INSTALLATION AND SERVICE ADJUSTMENTS. 

Alignment of the tuner assembly should not be attempted unless suitable equipment is available. 
Connect the synchronized sweep voltage from the sweep signal generator to the horizontal input of the oscilloscope 
for horizontal deflection. 

Connect the negative lead of a 3-volt battery at point (B) shown on the schematic diagram; connect the positive 
lead to the chassis. 
Set the fine tuning control to an approximate midway position. 

DUMMY 
ANTENNA 

SWEEP 
GENERATOR 
COUPLING 

SWEEP 
GENERATOR 
FREQUENCY 

MARKER 
GENERATOR 
FREQUENCY 

CHANNEL CONNECT 
SCOPE 

ADJUST 

C-3 
C-6 
C-13 

Osc. 12 

REMARKS 

Two carbon 
resistors. 
See Fig. 4 

To receiver 
antenna 

terminals. 
207 Mc 

(10 Mc sweep) 
205.25 Mc 
209.75 Mc 

12 

Vertical 
amplifier 
input to 

point ( A). 
Common to 

chassis, 

Adjust C-3 RF amp. trimmer, C-6 
mixer trimmer, and C-13 RF amp. 
trimmer for proper pass band and 
symmetry. Adjust oscillator coil to 
place the video marker at the 50% 
response point. Refer to Fig 8. 

I II 213 Mc 
(10 Mc sweep) 

211.25 Mc 
215.75 Mc 

13 a Osc. 13 
Check frequency response for sym-
metrical peaks as above and if neces-
sary touch-up adjustments C-3, C-6, 
and C-13. Adjust oscillator coils so 
that the video marker will be at the 
50% response point of the curve. Note 
that the oscillator adjustment screw 
is found to the right of the fine tuning 
shaft and is made accessible as the 
channel selector is rotated to each 
channel. 

# is 201 Mc 
(10 Mc sweep) 

199.25 Mc 
203.75 Mc 

11 a Osc. 11 

a a 195 Mc 
(10 Mc sweep) 

193.25 Mc 
197.75 Mc  

187.25 Mc 
191.75 Mc  

181.25 Mc 
185.75 Mc  
175.25 Mc 
179.75 Mc 

10 

9 

a 

7 

6 

5 

Osc. 10 

a a 189 Mc 
(10 Mc sweep) 

# O K. 9 

____Jr_.__.. 
183 Mc 

(10 Mc sweep) 
Osc. 8 

ii 177 h&c 
(10 Mc sweep) 

ll Osc. 7 

--n.--. 

/ 85 Mc 
(10 Mc sweep) 

83.25 Mc 
87.75 Mc   

a Osc. 6 

is 79 Mc 
(10 Mc sweep) 

77.25 Mc 
81.75 Mc 

II 
0«. 5 

Osc. 4 so 69 Mc 
(10 Mc sweep) 

67.25 Mc 
71.75 Mc 

4 

3 

a 

a a 63 Mc 
(10 Mc sweep) 

61.25 Mc 
65.75 Mc 

a Ox. 3 

a a 57 Mc 
(10 Mc sweep) 

55.25 Mc 
59.75 Mc 

2 a Osc. 2 

I 
-
17

1 
3
0
V
d
 A
l
 

e  
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CHASSIS 46D4, 47A3, 48A3, 4, C3, 4, 49A4, 510A4, 511A4 

fold up, indicating over-drive and finally turn the screw clockwise slightly to eliminate this folding action. 
With this setting toe receiver is operating at maximum anode potential necessary for maximum picture bril-
liance and also eliminates linearity distortion at the center of the picture due to over-drive. ( Do not confuse 
this linearity distortion with the o‘erall linearity adjustment made with the HORIZ. LINEARITY control.) 
Because of manufacturing tolerances, not all receivers can be over-driven to the extent that fold-over will be 
observed. In these cases, the HORIZ. DRIVE trimmer screw should be set near minimum capacity ( counter-
clockwise) fur optimum performance. 

2. Check the horizontal linearity of the test pattern. It should be symmetrical from left to right and the center 
of the pattern should line up with the center of the escutcheon. If not, turn the HORIZ. LINEARITY screw 
adjustment in the direction that produces a symmetrical pattern from left to right. 

3. Check the width of the test pattern. If it does not match the escutcheon, turn the HORIZ. WIDTH screw in the 
direction that produces the desired picture width. If this adjustment affects horizontal sync., reset the HORIZ. 
FREQUENCY adjustment. 

HEIGHT AND VERTICAL LINEARITY—Set the VERT. HEIGHT and VERT. LINEARITY controls for vertical size 
and symmetry. These two controls interact somewhat and are usually adjusted together to obtain the desired effect. 

FOCUS AND CENTERING 

1. Chassis 46A3, 46A4, and 46B3--The picture tubes used in these chassis are electrostatically focused by means 
of a focus electrode in the gun assembly connected to the primary B+ in the receiver. The picture is centered 
to the escutcheon by removing the cabinet back* and adjusting the centering device at the rear of the deflec-
tion yoke. The ion trap adjustment described under ION TRAP ADJUSTMENT should be made before pro-
ceeding to center the picture. To shift the picture, rotate the centering device and adjust the two tabs which 
project from this device until the pattern is centered without shadowed corners. 

2. Chassis 46C3 and 46C4—These chassis employ a P.M. focusing unit located on the neck of the picture tube 
directly behind the deflection yoke. The picture is centered to the escutcheon by removing the cabinet back* 
and adjusting the position of the metal tab located at the top of the focusing unit. The metal tab is held in 
position with a retaining screw and bracket. To re-set the tab, first loosen the retaining screw to permit move-
ment of the tab. Centering can be accomplished by moving the tab in the required direction until the pattern 
is centered without shadowed corners. Tighten the retaining screw to prevent the tab from shifting. To focus 
the picture adjust the focusing stud, projecting from the focus unit along the neck of the picture tube, until 
proper focus is obtained. Focusing can be accomplished without removing the cabinet back. The cup on the 
cabinet back is provided with a hole to permit focus adjustment. Locate the slotted end of the focus stud and 
by means of a screwdriver, rotate the stud until the picture is in focus. Care must be used not to disturb the 
position of the ion trap when making the focus adjustment without removing the cabinet back. 

DEFLECTION YOKE ADJUSTMENT—If the picture is tilted at an angle, it may be straightened out by removing the 
cabinet back • and loosening the single deflection yoke locking screw at the top center of the deflection yoke and 
rotating the yoke slightly as desired. Tighten the screw after adjustment making certain that the yoke is pushed 
forward against the flare of the tube. 

OSCILLATOR TRIMMER ADJUSTMENTS—The oscillator trimmer adjustments have been set at the factory so that the 
picture just begins to appear and the sound is at maximum when the fine tuning control is about centered. Check 
the reception on all active TV channels in the area. When the oscillator trimmers are properly adjusted, the fine 
tuning control should not require readjustment when switching from channel to channel and the control should 
be about centered when optimum picture quality and sound volume are established. If extensive use of the fine tuning 
control is necessary when changing stations, proceed as follows: 

1. Turn the receiver on and allow 15 minutes to warm up. 

2. Select the desired television station by rotating the channel selector control. Set all other controls for a nor-
mal picture. 

3. Set the fine tuning control in the center of its range. 

4. Remove channel selector and fine tuning knobs. 

5. The oscillator adjustment is found to the right of the fine tuning shaft. Insert a non-metallic screwdriver with 
a 1/8" wide tip and about 5 inches long and adjust for best picture and sound. The slug requires a slight rota-
tion only. Should the slug be turned too far, it will fall into the coil. If this happens, it will be necessary to 
remove the chassis from the cabinet. Remove the bottom cover of the tuner and remove the coil. Hold the 
retaining spring to one side and lightly tap the open end of the coil until the slug slips out. Then replace the 
slug and reset the retaining spring. 

6. With the fine tuning control still set as in step 3, repeat the procedure in steps 4 and 5 for each active tele-
vision channel in the area. 

*Note—Removing the cabinet back disconnects the line cord. An alternate test cord must be substituted for this adjustment. 

C-6 
MIXER 

TRIMMER 

C 3 
RE AMP 
TRIMMER 

.1..C __ 
HANNEL SELECTOR 

FINE. TUNING 

OSCILLATOR_-., 
A0,11 

VT-2 

IXER OSC 

HORIZONTAL 
FREQUENCY 

L-6 
MIXER 

PLATE COIL 

C•I3 RE AMP 
TRIMMER 

TV-TA-9 

G   

RECTIFIER 

ERTICAL 
HEIGHT 

TYPE 3AG 2AMP. 
SLO-BLO FUSE. 

„AC LINE 

SECONDARY 
LINK COL 

BRIGHTNESS 

I HOLD i i 
VERTICAL 

SPEAKER 

PLUGS 

TOP- If AMP COIL 

BOTTOM- I.F TRAP 

HORIZONTAL 
HOLD 

L-I3A L-42B 

VT-3 0 VT-4 • VT-5 

IFAMP 
COIL 

VT-I4 

VERT OSC. 

VT- I5 

o 
VERT AMP 

VT- I9 

DAMPER 

ERTIC AL 
LINEARITY 

Alignment Adjustment and Tube Location Chart 

ON - OFF SOUND-

PICTURE *-

VIDEO SET. 
&AGC 

IF AMP 

TOP• LE AMP COIL 

BOTTOM-LE TRAP 

L-42 

VT-6 

a,VERTICAL 
BLOCKING 
OSCILLATOR 

VT- I2 

SYNC SEPARATOR 
& DC RESTORER 

SYNC PHASE INVERTER 
HORIZ. PHASE DET. 

DEFLECTION 
YOKE SOCKET 

HORIZ, OSC. 

OR IZONTAL 
DRIVE 

AUDIO AMP 

VT- II 

6V6GT 

VIDEO AMP 

45 MC 
FM SET 

VT-9 

ELECT-
-ROLYTIC 
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HIGH VOLTAGE RECTIFIER 

HORIZONTAL TYPE 3AG 1/4 AMP 
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OR IZONTAL 
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5 
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L-5 
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2W 
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U.14.1! AMT. 

CONNECTOR 
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CHASSIS 46D4,47A3,48A3,4, C3,4,49A4,510A4,511A4 

REF. NO. 

R-18 
R-19 
R-21 
R-22, 26, 29, 48* •*, 80, 81, 82, 

92, 93*•* 
R-23, 39, 94 
R-24, 28, 41 
R-25, 30, 96, 104 
R-27, 31, 46 
R-34, 68, 77**• 
R-35, 54 
R-36, 73, 74, 83, 95**• 
R-37 
R-38, 75* *• 
R-40, 53* **, 55, 64, 65, 95* ** 
R-44, 103* ** 
R45 
R-47, 56 
R-49, 71, 100 
R-50 
R-52 
R-57 
R-58 
R-59 
R-60, 86, 88 
R-61, 62 
R-63 
R-66 
R-67, 72 
R-69, 70 
R-75111, 76 
R-79 
R-84 
R-85 
R-87 
R-90 
R-91 
R-931 •• 
R-971 •* 
R-97111 
R-981 ** 
R-981" 
R-99 
R-1011 • e' 
R-102 
R-105 
R-115 

PARTS LIST 
DESCRIPTION 

RESISTORS 
2,200 ohms 10% 1W, carbon 
6,800 ohms 10% 5W, wire-wound 
220 ohms 10% 1/2 W, carbon 

100,000 ohms 10% 1/2 W, carbon 
8,200 ohms 10% carbon 
47 ohms 20% 1/2 W, carbon 
100 ohms 20% 1/2 W, carbon 
22,000 ohms 10% 1/2 W, carbon 
1,000 ohms 20% 1/2 W, carbon 
680,000 ohms 20% 1/2 W, carbon 
1 megohm 20% 1/2 W, carbon 
15,000 ohms 10% 2W, carbon 
4,700 ohms 10% 1/2 W, carbon 
470,000 ohms 20% 1/2 W, carbon 
10,000 ohms 10% 1W, carbon 
4,700 ohms 10% 2W, carbon 
68,000 ohms 10% %W, carbon 
220,000 ohms 10% %W, carbon 
47,000 ohms 20% 1/2 W, carbon 
2.2 megohms 20% 1/2 W, carbon 
68 ohms, 10% 1/2 W, carbon 
12,000 ohms 10% 2W, carbon 
470 ohms 10% 1/2 W, carbon 
33,000 ohms 10% 1/2 W, carbon 
6,800 ohms 10% 1/2W, carbon 
12,000 ohms 10% %W, carbon 
220 ohms 10% 1W, carbon 
390 ohms 10% 1W, carbon 
560 ohms 10% YaW, carbon 
2,200 ohms 10% 1/2 W, carbon 
R/C Integrator network ( R-79, C-87) 
2,700 ohms 10% 1/2 W, carbon 
5,600 ohms 10% 1/2 W, carbon 
6,800 ohms 10% 1W, carbon 
5,600 ohms 5% %W, carbon 
1,500 ohms 10% 1/2 W, carbon 
150,000 ohms 10% %W, carbon 
33,000 ohms 10% 2W, carbon 
10,000 ohms 10% 5W, wire wound 
47 ohms 10% 1W, carbon 
100 ohms 20% 2W, carbon 
1,000 ohms 10% 1W, carbon 
18,000 ohms 10% 1W, carbon 
10,000 ohms 10% 1/2 W, carbon 
3.3 ohms 10% 1/2 W, carbon 
210 ohms 5% 5W, wire-wound 

NOTE-Resistors used in tuner assembly are not listed or carried in service department stock. 

VC-28A 
VC-29 
VC-32 
VC-39 
VC-41 1 ••• 
VC-43 

EC-6 
EC-16 
EC-17 
EC-20 
EC-25 
EC-27 

TC-11 

*Chassis 46A3, 46A4 only 
••Chassis 46B3 only 
***Chassis 46C3, 46C4 only 

VERTICAL HEIGHT 
VERTICAL LINEARITY 
BRIGHTNESS 
VERTICAL HOLD 
HORIZONTAL HOLD 
PICTURE/VOLUME 

CONTROLS 
2.5 megohms,carbon 
5,000 ohms 2W, carbon 
100,000 ohms, carbon 
1.5 megohms, carbon 
25,000 ohms, carbon 
Dual 1,000 ohms 1W/250,000 ohms, carbon 

ELECTROLYTICS 
70 mfd. 10V, electrolytic 
40-40 mfd. 450V, electrolytic 
40 mfd. 450V, 50 mfd. 50V, electrolytic 
10 mfd. 50V, electrolytic 
30 mfd. 450V, 50 mfd. 200V, electrolytic 
100 anfd. 25V, electrolytic 

TRIMMER 
Trimmer, HORIZONTAL DRIVE control 

TRAV-LER 
PART NO. 

TV-111-25 
TV-WR-8 
TV-1R-5 

TV-IR-43 
TV-1R-60 
TV-IR-4 
TV-1R-36 
TV- 1R-45 
TV-1R-24 
TV-IR-26 
TV-1R-12 
TV-IR-70 
TV-IR-48 
TV-IR-11 
TV-IR-84 
TV-111-76 
TV-IR-61 
TV-111-91 
TV-1R-10 
TV-IR-13 
TV-IR-59 
TV-1R-92 
TV-1R-6 
TV-IR-58 
TV- 111-78 
TV-1R-88 
TV-IR-75 
TV-IR-55 
TV-1R-49 
TV-1R-67 
TV-CC-26 
TV-1R-79 
TV-111-52 
TV-1R-80 
TV-1R-73 
TV-1R-29 
TV-1R-95 
TV-1R-57 
TV-WR-I3 
TV-1R-41 
TV-IR-82 
TV-1R-42 
TV-1R-85 
TV-1R-64 
TV-IR-65 
TV-WR-1 

TV-VC-28 
TV-VC-29 
TV-VC-32 
TV-VC-39 
TV-VC-41 
TV-VC-43 

TV- EC-6 
TV-EC-16 
TV-EC-17 
TV-EC-20 
TV-EC-25 
TV-EC-27 

TV-TC-11 

LIST 
PRICE 

.09 

.90 

.09 

.20 

.25 

.06 

.06 

.06 

.06 

.06 

.06 

.20 

.06 

.06 

.35 

.20 

.06 

REF. NO. 

C-21, 22, 26, 103 
C-23, 27, 35 
C-24, 28, 30, 32 
C-25, 80, 98 
C-29, 31, 36, 49, 50, 51 
C-33, 95 
C-34 

.06 C-37, 76*•*, 86 
C-40, 70"•*, 78, 84, 97 
C-41 
C-44, 70* ** 
C-45, 91, 92 
C-46, 68, 101, 102 
C47 
C-48 
C-52, 77*** 
C-53, 59, 60 
C-54,761 •• 
C-55, 89 
C-66 
C-67, 71, 75•*•, 83 
C-69* •• 
C-69*** 
C-771 '1'4', 79* 
C-79***, 88 
C-81 
C-82, 90 
C-85 
C-87 (A-B-C) 
C-93 
C-94 
C-96 

.06 

.06 

.06 

.20 

.09 

.06 

.06 

.30 

.12 

.33 

.06 

.06 

.90 

.06 

.06 

.09 

.20 

.06 

.06 

.20 

.80 

.09 

.20 

.09 

.45 

.06 

.25 

.40 

t• 

DESCRIPTION 

SERVICE ASSEMBLIES 
Antenna, built-in 
Speaker assembly 4"x6" P.M. less transformer 

(Models 317-44, 317-44A, 317-47, 321-R45, 321-46, 321-54, 321-55) 
Speaker assembly 10" P.M. less transformer 

(Models 321-48, 321480. 324-49. 324490, 3210-60. 3210-61) 
Tuner assembly complete 
High voltage supply assembly 
High voltage supply assembly ( Model 324-49, 324-490) 
21 Mc IF strip assembly 

CONDENSERS 
1000 mmf. 500V, ceramic 
1000/1000 mmf. 500V, dual ceramic 
100 mmf. 10% 500V, ceramic 
.25 mfd. 600V, paper 
5000 mmf. 500V, ceramic 
.1 mfd. 200V, paper 
4.7 mmf. 10% 500V, ceramic 
.25 mfd. 200V, paper 
.1 mfd. 600V, paper 
10 mmf. 20% 500V, mica 
220 mmf. 20% 500V, mica 
.01 mfd. 600V, paper 
.005 mfd. 600V, paper 
1 mmf. 10% 500V, ceramic 
33 mmf. 10% 500V, ceramic 
1000 mmf. 10% 500V, mica 
47 nunf. 10% 500V, ceramic 
.05 mfd. 400V, paper 
2200 mmf. 10% 500V, mica 
100 rnmf. 20% 500V, mica 
.02 mfd. 600V, paper 
47 mmf. 1500V, ceramic double insulation 
150 mmf. 1500V, ceramic double insulation-part of TV-L-51 filter network 
470 mmf. 10% 500V, mica 
680 mmf. 10% 500V, mica 
390 mmf. 10% 500V, mica 
4700 mmf. 10% 500V, mica 
3900 mmf. 10% 500V, mica 
Refer to R-79 
47 mid. 1500V, ceramic single insulation 
500 mmf. 20% 20KV, ceramic 
.03 mfd. 400V, paper 

NOTE-Condensers used in tuner assembly are not listed or carried in service department stock. 

REF. NO. DESCRIPTION 

TRANSFORMERS & COILS 
.80 - Transformer, audio output 
1.60 - Transformer, vert. output 
75 Transformer, vert. output (Models 32449, 324-490) 
35 Transformer, power 
.70 Transformer, vert, block ose. 

2.25 Transformer, horiz. output (see service assembly TV-X-130 and TV-X-131) 
L-17 Transformer, FM sound detector 
- Coil, filter choke 

L-13A Coil, IF amplifier 
.55 L-14 Coil, peaking 

3.50 L-16A Coil, sound trap 
230 L-16B Coil, 4.5 Mc Trap (W/C-41) 
.95 L-18 Coil, HORIZONTAL FREQUENCY control 

2.20 L-20 Coil, IF amplifier 
1.35 Coil, HORIZONTAL LINEARITY control 

L-31 Coil, video peaking (wound on R-44) 
L-32A Coil, video peaking 

Coil, HORIZONTAL WIDTH 
.45 L-371 -  Coil, secondary link 

Coil, HORIZONTAL WIDTH (Models 317-44, 317-44A, 31747) 
L-42 (B, C) Coil, IF amplifier 

Coil, deflection ( Models 32449, 324490) 
Coil, deflection (complete with centering magnet) 

NOTE-Coils used in tuner assembly are not listed or carried in service department stock. 

TRAV-LER 
PART NO. 

TV-LL-33 

TV-SPK-25 

TV-SPK-26 
TV-TA-9 
TV-X-130 
TV-X-131 
TV-X-133 

TV-CC-2 
TV-CC-1 
TV-CC-5 
TV-PC-17 
TV-CC-3 
TV-PC-3 
TV-CC-15 
TV-PC-4 
TV-PC-16 
TV-MC-6 
TV-MC-3 
TV-PC-15 
TV-PC-6 
TV-CC-14 
TV-CC-6 
TV-MC-16 
TV-CC-12 
TV-PC-5 
TV-MC-11 
TV-MC-2 
TV-PC-14 
TV-CC-25 

TV-MC-17 
TV-MC-15 
TV-MC-14 
TV-MC-10 
TV-MC-12 
TV-CC-26 
TV-CC-27 
TV-CC-30 
TV-PC-18 

TRAV-LER 
PART NO. 

TV-AT-11 
TV-TR-8 
TV-TR-8A 
TV-TR-9 
TV-TR-10 

TV-L-17 
TV-FC-1 
TV-L-13 
TV-L-14 
TV-L-16A 
TV-L-16B 
TV-L-18 
TV-L-20 
TV-L-29 
TV-L-31 
TV-L-32A 
TV-L-34 
TV-L-38 
TV-L-41 
TV-L-42 
TV-L-51 
TV-L-52 

LIST 
PRICE 

5.20 

8.10 
59.00 
25.15 
28.05 
4L25 

.25 

.30 

.30 

.45 

.25 

.25 

.10 

.30 

.30 

.15 

.20 

.20 

.20 
L40 
.20 
.40 
.25 
.25 
.50 
.20 
.25 
.30 

.30 

.35 

.25 

.85 

.70 

.90 

.30 
1.40 
.25 

LIST 
PRICE 

1.65 
3.70 
3.70 

21.70 
2.30 

3.10 
2.80 
.60 
.66 

3.50 
3.50 
1.32 
.60 

1.50 
.75 
.75 

2.25 
.90 

3.00 
1.86 

20.85 
11.80 
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ELECTRICAL SPECIFICATIONS 

Power Supply  117 Volts AC 
60 Cycles Only 

Power Consumption  210 Watts 

Power Output 2  4 Watts (Max.) 
1.8 Watts ( 10% Distortion) 

Tuning Range  VHF—Channels 2 thru 13 

Intermediate Freq. (Tel.)  Picture-26.20 MC 
Sound-21.70 MC 

Tel. Antenna Input Imp. .....300 Ohms Balanced 

lntercarrier Sound System  4.5 MC 

Loud Speaker  See Parts List 

Voice Coil Impedance 3  2 Ohms 400 Cycles 

212 P4- B 
PICTURE TUBE 

DANGER 

REMOVE 
SCREW IN 
PIX TUBE 
BAND CLAMP 

R-54 
HEIGHT 
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R-49 
VERT 
LIN. 

CONTROL 

R- 08 
A.G C 

THRE HOLD 
CON ROL 

LOOSEN THIS SCREW 
TO OPERATE 
CENTERING 
DEVICE -- i— 

MOUNTING 
SCREWS 

FOCUS 
CONTROL 

CENTERING DEVICE 

INTERLOCK 

R-39 
SYNC 

STABILITY 
CONTROL 

L-I8 
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F-I CONTROL 
04 AMP. 
FUSE 

(7 «.)  
L-I4 

WIDTH HORIZ 
CONTROL FREE/ 

Gull 2944 

C-611 
HORIZ 
DRIVE 

Fig. 3—Removal of Picture Tube and Rear Chassis Controls 

OFF-ON VOLUME 
TURNS SET ON AND OFF 
ALSO ADJUSTS SOUND 
VOLUME. 

REMOVE FOUR SCREWS AND 
CLEAT FROM UNDER TOP 
EDGE OF CABINET FOR THE 
REMOVAL OF PICTURE TUBE 
GLASS. 

STATION SELECTOR 
SELECTS AND INDICATES 

  CHANNEL. 

HORIZONTAL TONE 
HOLD 

CONTRAST 
VARIES PICTURE CONTRAST 
LIGHT OR DARK. 

5.4331-2756 

VERTICAL 
HOLD 

FINE TUNING 

CONTROL PANEL COVER 
OPENED 

Fig. 2—Front Panel Controls 

6,F16 
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ADJUSTMENT OF AGC THRESHOLD CONTROL — Tune the re-
ceiver to the strongest station in the area in which the re-
ceiver will be used. While observing the picture and listen-
ing to the sound, turn the control clockwise until signs of 
overloading (buzz in sound, washed-out picture' appear. 
Then turn the control a few degrees counter-clockwise 
from the point at which overloading occurs. (The stronger 
the signal input, the more counter-clockwise this setting 
will be.) In areas where the strongest signal does not ex-
ceed 1000 uy the setting will usually be maximum clock-
wise. With the control set correctly, the AGC will auto-
matically adjust the bias on the R.F. and I.F. amplifiers so 
that the best possible signal to noise ratio (Minimum snow) 
will be obtained for any signal input to the receiver. 

ADJUSTMENT OF SYNC STABILITY CONTROt — When receiv-
ing strong (500 MV or more) signals, set hold controls 
;o that the picture is locked in. Turn the sync control 
slowly clockwise until bending occurs at top of picture. 
Then turn the control a few degrees counter-clockwise 
until bending disappears. If the control is set incorrectly 
pending, tearing, etc., will be present and when switching 
from channel to channel the picture will not lock in quickly. 

In weak signal areas the control should be set for maxi-
mum picture stability. In general the weaker the signal 
the more clockwise the control should be turned. 
When the sync stability control is correctly adjusted the 
receiver will hold sync without tearing or rolling under 
even the most adverse noise conditions. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT — Tune in a 
station and adjust the horizontal hold control until the 
picture falls into sync. Momentarily remove the signal 
by switching off channel and then back. The picture 
should pull into sync over a range of 90° rotation of the 

horizontal hold control. If in the above check the receiver 
fails to hold sync or the pull-in range is at the extreme 
end of the control, it will be necessary to make the 
following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT — With the horizontal 
hold control set to the center of its range of rotation, 
adjust the horizontal frequency control (L-14) until the 
picture pulls into sync. Recheck the "Horizontal Oscillator 
Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT — Adjust the 
height control (R-54) until the picture fills the mask 
vertically. Adjust the vertical linearity control (R-49) until 
the picture is symmetrical from top to bottom. Adjust the 
picture centering device to align picture with the mask. 
Adjustment of any control will require a re-adjustment of 
the other control. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENTS— While receiv-
ing a signal from a station (with picture locked in sync) 
turn contrast control fully counter-clockwise, turn the 
brightness control (R-25) up so that the picture appears 
washed out. Adjust width control (L-15) until the picture 
fills the mask. Turn the horizontal drive control (C-69) 
clockwise until white bars appear in the left center por-
tion of the raster, then turn counter-clockwise until the 
white bars just disappear. This adjustment will allow the 
horizontal system to operate at maximum efficiency. Ad-
just horizontal linearity control (L-16) for best linearity. 
If adjustment of the horizontal drive (C-69) or horizontal 
linearity (L-16) is required, it usually will be necessary 
to recheck the horizontal oscillator alignment. If adjust-
ment of the horizontal linearity control (L-16) is requirea, 
readjustment of the horizontal drive control (C-69) will be 
necessary. Adjust the picture centering device to align the 
picture with the mask. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 

The oscillator is preset at the factory and normally needs 
no adjustment. However, if adjustments are required, they 
can be made without removing the chassis from the cabinet. 
Remove the channel selector and fine tuning knobs from the 
tuning shaft. 

TEST PROCEDURE: 

1. Set channel selector to receive desired station. 
2. Set fine tuning control in center of its range. 

3. Adjust oscillator slug, with bakelite type screwdriver, for 
best picture resolution. 

4. Repeat steps 1, 2 and 3 on all channels used. 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7 

BOTTOM COVER 
2583A REMOVED 

Fig. 4—Tuner Oscillator Adjustments 
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ALIGNMENT PROCEDURE 

TEST EQUIPMENT - To service this receiver properly, it is 
recommended that the following test equipment be avail-
able: 
R-F SWEEP GENERATOR meeting the following requirements: 

(a) Frequency ranges: 
18 to 30 mc, 10 mc sweep width 
40 to 90 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least .1 volt maximum. 
(c) Output constant on all ranges. 
(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a wide 
band vertical deflection and an input calibrating source. 
SIGNAL GENERATOR to provide the following frequencies: 
(Output on these ranges should be adjustable and at 
least .1 volt maximum.) 

(a) Intermediate alignment frequencies. 
23.1 mc first picture I-F coil. 
24.1 mc third picture I-F coil. 
25.9 mc second picture I-F coil. 
21.7 mc sound trap. 
4.5 mc video trap & sound I-F. 

25.2 mc converter plate coil (Tuner). 

HETERODYNE FREQUENCY METER with crystal calibrator if the 
signal generator is not crystal controlled. 

Socket Voltages 

ELECTRONIC VOLTMETER and a high voltage probe for use 
with this meter to permit measurements up to 20 kilovolts. 

SERVICE PRECAUTIONS - To service the receiver remove the 
chassis from the cabinet. To do so, remove the knobs, the 
cabinet back, disconnect the leads from the speaker, remove 
the antenna terminal board at rear of cabinet, and then the 
5 chassis mounting bolts. The chassis may be serviced with 
the picture tube in place provided the chassis is turned on 
its side with the power transformer on the bottom. The 
weight of the chassis will be supported against the power 
transformer and pix tube brackets. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. To do so will cause 
a considerable overload on the high voltage filter resistor 
R-99. 

ALIGNMENT PROCEDURE 

PIX I-F 
A. Unmodulated R-F signal into Converter Grid by means 

22K 

"I-MA/V- 11) 

5000T vr vm 

 O 

2569A 

Fig. 9-VTVM Connections 

of tube shield insulated from 

base. VTVM with filter in lead 

of 22 K ohms and 5000 mmf 

connected to pic. det. load 

resistor, (R-100) 4700 ohms, 

in series with peaking coil (L-6) from Pin 2 of 6AL5. In-

put signal level should be such that output is less than 2 

volts DC. Apply -4.5V battery bias on AGC line. (Junction 

of R-28 & R-32). 

FRONT APRON 

Œr----....._i • 
VERTER GRID ADJ C-209 
TEST POINT 

(eies‘N..„IT ItieNVERTER COIL ADJ. L-59 
152 PAC 

R-F PL ATE ADS C-206 
ANTENNA ADJ 

C-201 

151 PIX I-F 
T-I 

03 / MC 

6453,•dle0 

T-2 
2 ND PIX 

25 9 MC 

L- I3 
SOUND 
TAXE -OFF 
COIL 
•.5 MC 

T-3 
SOUND TRAP 

11.? asC 

T-7 
SOUND 
RATIO GET. 
TRANS. 

ZERO CENriiE 
4.5 MC 

SECONDARY 

1-10 
T-6 

SOUND I-F TRANS 
/1.5 MC 

Fig. 7-Top Chassis Video 
and Audio I-F Adjustments 

FREQUENCY ADJUST 

1. 25.2 MC 

2. 23.1 MC 

3. 25.9 MC 

4. 24.1 MC 

5. 21.7 MC 

L-7 
TRAP 
5 ME 

Converter plate coil on top of 
tuner for maximum dc at picture 
detector. 

1st picture I-F coil (T-1) for 
maximum dc at picture detec-
tor. 

2nd picture I-F coil (T-2) for 
maximum dc at picture detec-
tor. 

3rd picture I-F coil (T-3 below 
chassis) for maximum dc at pic-
ture detector. 

3rd picture I-F trap (T-3 in can 
above chassis) for minimum dc 
at picture detector. 

B. I-F Sweep Generator into converter grid by means of 

tube shield insulated from base. 

Connect oscilloscope across R-100 (in place of VTVM). 
Apply -4.5V bias (DC) to AGC line (battery). 

Tuner should be switched to dead channel so as not 
to cause interference. 

T-7 
SOUND RATIO 

DET. TRANS. 

SOUND I-F 

TRANS. 

4.5 MC. 

31C•2/..9 

FRONT APRON 

T-1 
1ST PIX I-F 
23.1 MC. 

T-2 
2ND PIX I-F 
25.9 MC 

T-3 
3RD PIX I-F 
24.1 MC. 

L-7 
TRAP \ale) 
4.5 MC. 

Fig. 8-Bottom Chassis Video 
and Audio I-F Adjustments 

el-NANW 
22 KA. 

2575 A 

SCOPE 

SHIELDED CABLE ,v, 

Fig. 10-Oscilloscope Connections 

Fig. 11-Overall Response Curve 

Observe overall I-F response, which should be as shown 

above: A slight touch-up may be required. At no time 

should the trap coil be re-adjusted, nor should it be neces-

sary to turn any of the picture I-F coils more than 1/2 

turn of the slug. The following comments are suggestions 

only: 

1. The height of the 26.2 MC marker is controlled by the 
25.2 MC (Converter Plate Coil on tuner) and the 25.9 
MC (2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top and posi-
tion of 23.5 MC) marker is controlled for the most part 
by the 24.1 MC third picture I-F coil. 

3. The 23.0 MC marker position is controlled by the first 
picture I-F (23.1 MC coil). However, it is NOT advisable 
to change the setting of the coil, due to its effect on 
sound rejection. Its adjustment should be avoided unless 
believed to be absolutely necessary. 

VIDEO 
With 4.5 MC unmodulated signal from a high impedance 
source, ( 10,000 ohms in series with the generator) into plate 
of the picture detector tube (Pin 2-6AL5) and VTVM on 
picture tube grid, tune 4.5 MC trap (L-7 Top) for minimum 
response. VTVM on 0-10 V AC scale. This adjustment can 
also be made while observing a picture from a station. Tune 
trap for least 4.5 MC beat in picture. 

AUDIO I-F 
1: With signal generator set to 4.5 MC and dc VTVM 

connected to junction of R-62 and C-46, adjust sound 
take-off coil (L-13 Top) and sound I-F transformer slugs 
(T-6 Top & Bottom) for maximum. 

2: With VTVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detector primary (T-7 Bottom) for maximum. 

3: With VTVM connected to junction of R-66, R-69 and 
C-50, adjust ratio detector secondary (T-7 Top) for cross 
over (zero voltage) on lowest scale. 

NOTE - If no signal generator is available, the pro-
cedure above may be followed by tuning in a station 
and using the 4.5 MC beat between picture and sound 
carrier. 

©John F. Rider 
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OSCILLOSCOPE WAVEFORM PATTERNS 

TUNER ALIGNMENT 

A. Sweep generator with balanced 300 ohm output to 

antenna terminals. Marker generator output to antenna 

terminals. Oscilloscope to "test point" Figure 12) on 

tuner. Connect 11/2 V bias to AGC line at junction of 

R-33 and C-20 on the receiver. 

R- F 
TEST 
POINT 

C-209 

2 781 

L-59 

C-206 C- 20I 

GiJià 

Fig. 12—Top Tuner Adjustments. 

B. RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust C-201 

slightly favoring the Pix carrier, then adjust C-206 

and C-209 for response as in Figure 13. Picture and 

sound markers at 90% maximum response. 

16 047 

I 6 (09Z 7 L 
R- P AMP 

3 L 501 IL SI 

j  17 201 /0 C 202 
36 

1  

TURRET SWITCH SE rriNc SELECTS 
COUS FOR CNANIVEL D(SIRED. 

C-203 

_ 

tO 

C 20, 
.1 9 

R 202 
£7 R 

C-201 
KUM 

2696 

2. Check response on all channels. If markers are 

below 70% on any channels, readjust C-201, C-206, 

and C-209. Recheck all channels. 

PI X SOUND 

Fig. 13— Rio & Audio Markers 

C. OSCILLATOR ADJUSTMENT. 

1. Apply -4.5 volts on I-F AGC line at junction of R-1 

and C 21. 

6 I-

7 R-203 (-206.1e 
1006 0.5-3 

19-204 e R-205 
100 160 6 I 800 

5  
11.0 

C-205 
67 R-206 

/500 

L. 

1  

2. Connect oscilloscope to output of video detector. 
Place fine tuning in center of range. Check response 

on all channels. Sound marker should be in notch 

and picture marker at 50%. (See Figure 11). 

3. If markers are off, individual oscillator coil slugs 
will require adjustment. Adiust each channel slug, 

accessible through hole in front of chassis with a 

non-metallic screwdriver to bring sound marker to 

correct position. 

L-54 

C-207 
47 

 r'R.207 
0.711• 709 

L• 55 17-208 
320 71 

3_ 

C-209.2 
00-3 r 
• R-F 
TEST 

POINT 
3 

C-2508 

L-56 

_ J 

FINE 
TONING T 

R-209 
106 

I • 
C-210 

10 

J 6 
MIXER OSC 

5 

41 

C-212 
I 1000 

it St 

C-2151 h.-1 C -2161 

WHITE BLACF 

A C HEATER 
6 3 V 

C-217 I- 1 

BLUE 

a• R- F) 
.250 

Fig. 15—Tuner Schematic Diagram. 

L-58 

C-213 

" I 

R-2/0 
10K 

C•2181  

REO 

84(MIX(R) 
4ISOV 

C-211 
120 

L-60 

The waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram which 
identifies each test point. 
The voltages shown on each waveform are the approximate 
peak to peak amplitudes. The frequencies shown indicate 

No. 1-6AL5 Rio Del. Plate 
2.8V P-P 60 C.P.S. 

No. 4-6CS6 Sync Sep. 
Grid Na. 1 .26V P-P 60 C.P.S. 

1-

No. 2-12AT7 Plate 
44V P-P 60 C.P.S. 
No. 2-12BY7 Grid 
9.5V P-P 60 C.P.S. 

the repetition rate of the waveform, not the sweep rate of 
the oscilloscope. If the waveforms are observed on the 
oscilloscope with a poor high frequency response, the 
corners of the pulses will tend to be more rounded than 
those shown below and the amplitudes of any high fre-
quency pulse will tend to be less. 

No 7 - 12AT7 Phase Splitter Plate No. 14-651'47-GTA—Hor. Osc. Plate 
30V P-P 60 C.P.S. 

Na. 8-65N7-GTA—Vert. Osc. Plate 
70V P-P 60 C.P.S. 

Na. 10- 6SN7-GTA Vert. Output Grid 
70V P-P 60 C.P.S. 

No. 15-65N7-GTA Hor. Osc. Grid 
42V P-P 15,750 C.P.S. 

No. 3—Pix Tube Grid 
23-150V P-P 60 C.P.S. 

No. 9-6SN7-GTA Vert. Osc. Grid No. 16-65N7-GTA Nor. Osc. Plate 
160V P-P 60 C.P.S. 190V P-P 15,750 C.P.S. 

No. 5-6CS6 Sync Sep. Plate 
36V P-P 60 C.P.S. 

47V P-P 15,750 C.P.S. 

1•  I 
No. 11—Vert. Def. Coil No. 17-68Q6 Grid 

65V P-P 60 C.P.S. 150V P.P 15,750 C.P.S. 

No. 6-12AT7 Phase Splitter Cathode 
33V P-P 60 C.P.S. 

Na. 12-6AU6 A.G.C. No. 18-6AX4—GT Damper Plate 
510V P-P 15,750 C.P.S. 115V P-P 15,750 C.P.S. 

Ifflirde rà 
No. 6-12AT7 Phase Splitter Cathode 

33V P-P 15,750 C.P.S. 
No. 13-6AL5 Phase Dei. 
18V P-P 15,750 C.P.S. 

£-
- 

t7
I 
3
0
V
d
 A
i
 
à
3
N
a
a
v
o
 
S
1
1
3
M
 

()John F. Rider MODELS 321GM47-486, 2321GM47-488 



MODELS 321GM47-486, 2321GM47-488 
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9A2278-11 Antennu Coil 12-Q  

PARTS LIST 

Ref. No. Part No. Ohms 

R-201 12A-004 15 K 

R-202 12A-039 47 K 

R-203 12A-094 100 K 

R-204 12A-166 100 K 

R-205 12A-167 160 K 

R-206 12A-183 1500 

2071 
209} 12A-040 10 K 
-2101 

208 12A-041 220 K 

RESISTORS 

Tolerance Watts 

± 10% 0.5 

±20% 0.5 

± 10% 0.5 

±5% 0.5 

±5% 0.5 

-± 10% 0.5 

-±-10% 0.5 

20% 0.5 

CAPACITORS 

Ref. No. Part No. Capacity 

C-201 

C-202 

C-203 

C-2041 
C-2121 

C-2051 
C-2071 

C-2061 
C-2091 

C-208 

C-210 

C-211 

C-213 

C-214 

C-2151 
C-2161 
C-2171 
C-2181 

C-219 

318-207 

CD8C3R6C 

CD8C1R5M 

CD8X102Z 

CD8Q470K 

31B-206 

3-9 mmf 

3.6 mmf 

1.5 mmf 

1000 mmf 

47 mmf 

0.5-3 mmf 

CD8U050C 5 mmf 

CD1OCIOOK 10 mmf 

Part of Fine Tuning Assembly 

CD8C6R8C 6.8 mmf 

13D-055 120 mmf 

13D-153 800 mmf 

13D-196 800 mmf 

Tolerance 

Trimmer 

11±- .25 mmf 

-± 20% 

± 10% 

Trimmers 

±5% 

-±10% 

± .25 mmf 

1±10% 

Minimum 

Minimum 

COILS AND CHOKES 

Ref. No. Part No. Description Channel and 
Code Na. 

9A2278-1 Antenna Coil 2-Q  

9A2278-2 Antenna Coil 3-Q  

9A2278-3 Antenna Coil 4-Q  

9A2278-4 Antenna Coil 5-Q  

9A2278-5 Antenna Coil 6-Q  

9A2278-6 Antenna Coil 7-Q  

9A2278-7 Antenna Coil 8-Q  

9A2278-8 Antenna Coil 9-Q  

9A2278-9 Antenna Coil 10-Q  

9A2278-10 Antenna Coil 11-Q  

9A2278- I2 Antenna Coil 13-Q  

9A2279-1 Oscillator Coil 2-Q  

9A2279-2 Oscillator Coil 3-Q  

9A2279-3 Oscillator Coil 4-Q  

9A2279-4 Oscillator Cil 5-Q  

9A2279-5 Oscillator Coil 6-Q  

9A2279-6 Oscillator Coil 7-Q  

9A2279-7 Oscillator Coil 8-Q  

9A2279-8 Oscillator Coil 9-Q  

9A2279-9 Oscillator Coil 10-Q  

9A2279-10 Oscillator Coil 11-Q  

9A2279-11 Oscillator Coil I2-Q  

9A2279-12 Oscillator Coil 13-Q  

L-52 318-296 Choke, Cathode   

L-53 34A-546 Choke, R-F Filament   

L-57 34A-575 Choke, Oscillator Filament   

L-58 318-295 Choke, Mixer Plate   

L-59 31A-078 Converter Plate Coil   

L-60 318-230 Choke, Coil  

CAPACITORS 

C-1 
C-2 
C-3 
C-4 
C-5 
C-16 
C-19 
C-21 80X1 1000 mmf 
C-26 
C-28 
C-29 
C-40 

C-73 
C-83 

C-7 Part of T-3 
C-8 47X562 5 mmf 
C-9 47X584 1.5 mmf 

C-101 
C-671 
C-11 
C-27 
C-72 RCP10M4473M .047 mf 400 V Tubular  
C-77 

C-12 
C-66 RCPI 0M4104M .1 mf 400 V Tubular  

C-74j 

C-131 
RCP10M6473M .047 mf 600 V Tubular  

C-37 j 
C-14 RCPIOM6153M .015 mf 600 V Tubular  
C-15 RCM 0M2104M .1 mf 200 V Tubular  

C-201 RCPIOM2224M .22 mf 200 V Tubular  
C-23 r 
C-251 
C-6011 
C-30A11 
C-308 
C-30Cj 

C-31.41 
C-31 8) Part of 76X7 (See Miscellaneous) 
C-3 1C1 

47X568 360 mmf 

Ceramic  

500 V Ceramic  
Composition  

500 V Molded Mica  

RCPIOM4103M .01 mf 400 V Tubular  

45X392 

C-321 
C-65 J1 
C-331 
C-38( 
C-35A1 
C-358 

C-36 

C-41 

C-42 

C-431 
C-441 

C-45A1 
C-45B f 

20 mf 400V 
40 mf 50V 
10 mf 400V 

Dry Electrolytic 

47X543 4700 mmf 500 V Molded Mica.. 

RCP1 0M2223M 

45X391 

RCPI 0M6104M 

45X361 4 mf 

Part of L-13 

eart of T-6 

80X6 .01 mf 

.022 mf 200 V Molded Mica.. 

100 mf 50 V 
80 mf 400 V Dry Electrolytic 

.1 mf 600 V Tubular  

100 V Dry Electrolytic 

500 V Dual Ceramic. 

C-46 47X604 100 mmf 500 V Ceramic  

C-47 
C-49 47X507 5000 mmf 
C-56 

C-481 
C-841 
C-501 
C-681 

C-511 
C-711 

C-521 
RCP10M2473M .047 mf 

C-64 J 
C-53 47X525 470 mmf 500 V Molded Mica. 

C-55 RCPIOM4472M .0047 mf 400 V Tubular  
C-61  

C-57 Part of 76X5 (See Miscellaneous) 

C-59 RCP10M64/2M .0047 mf 
C-62 RCM20A271K 270 mmf 

C-69 17A269 120-400 mmf 

Part of T-7 

47X570 330 mmf 

45X378 5 mt 

C-70 
C-76 
C-78 
C.79A1 
C-79B f 
C-811 
C-821 

R-1 
R-21 
R-51 
R-3 1 
R-6 1 
R-27 ) 885102 1 K 
R-611 
R-65 
R-41 

883223 22 K 
R-71 
R-8 1384181 180 

R-9  R-121 884152 13 K 

1 R-10 Part of L-5 

R-11 C84562 5.6 K 
R-131 

884105 1.0 Meg. 
R- 19r 
R-14 884680 68 
R-15 Port of 1-10 
R-161 

083202 2 K 
R-29 f 
R-18 
R-28 
R-78 884104 100 K 
R-80 

R-20iR-63 884333 33 K 
R-64 j 
R 21 884222 2.2 K 

R-221 1.0 K 
78X19 

R-711 1.0 meg. 
R-23 
R-43 884223 22 K 
R-45 
R-24 885104 
R-25 40X333 
R-26 885473 
R-31 884275 
R-32 883334 
R-331 
R-93 .1 

R-34 1 
R-35 ) B84473 47 K 
R-114 j 
R-36 884103 10 K 0.5 Carbon  
R-37 B84274 270 K 0.5 Carbon  
R-38 884155 1.5 meg. 0.5 Carbon  
R-39 40X370 7.5 meg. Sync. Stability Control 

R-401 
R-69) 884683 68 K 0.5 Carbon  
R-70.1 

R-41 
R-421 
R-441 

R-46A1 
R-46 B 
R-46C1 

100 K 
500 K 
47 K 
2.7 meg. 
330 K 

884474 470 K 

45X393 30 mf 
RCP10M4154M . 15 mf 
47X560 500 mmf 

60 mf 
80 mf 

45X390 

47X615 .01 mf 

Ceramic  

500 V Molded Mica.. 

25 V Dry Electrolytic 

200 V Tubular  

600 V Tubular  
500 Molded Mica 

Horizontal Drive 

400 V Dry Electrolytic 
400 V Tubular  
20 KV Ceramic  
400 V 
400 V Dry Electrolytic 

RESISTORS 

Ceramic  

Ohms Watts 

B83822 8.2 K 0.5 Carbon  

B83470 47 0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

1.0 Carbon  

0.5 Carbon  

0.5 Carbon  

2.0 Carbon  

0.5 Carbon  

0.5 Carbon  

0.5 Carbon  
Contrast and 
Volume Control 

0.5 Carbon  

0.5 Carbon  
Brightness Control 

0.5 Carbon  
0.5 Carbon  
0.5 Carbon  

0.5 Carbon  

0.5 Carbon  

884824 820 K 

883332 3.3 K 

0.5 Carbon  

0.5 Carbon  

Port of 76X7 (See Miscellaneous) 

Part 

R-48 884821 820 0.5 Carbon  
R-49 40X375 8 K Vertical Lin. Control 
R-50 884335 3.3 meg. 0.5 Carbon  

R-51 40X334 1.5 meg. Vertical Hold Control 
R-52 884224 220 K 0.5 Carbon  

R-531 
R-57( 

R-54 40X369 2.5 meg. Height Control 
R-55 884185 1.8 meg. 0.5 Carbon  

R-56 D84822 8.2 K 2.0 Carbon  
R-59 D84682 6.8 K 2.0 Carbon  
R-60 1384101 100 0.5 Carbon  
R-62 884563 56 K 0.5 Carbon  
R-66 B84271 270 0.5 Carbon  
R-671 B83103 10 K 0.5 Carbon  
R-681 
R-72 40X334 1.5 meg. Tone Control. 
R-73 885106 10.0 meg. 0.5 Carbon  
R-75A1 
R-75B 1 
R-76 C84331 330 1.0 Carbon  
R-77 D84102 1 K 2.0 Carbon  
R-79 B85475 4.7 meg. 0.5 Carbon  
R-81 B85474 470 K 0.5 Carbon  
R-82 884273 27 K 0.5 Carbon  

R-831 C84682 6.8 K 1.0 Carbon  
R-841 
R-86 883152 1.5 K 0.5 Carbon  
R-87 883472 4.7 K 0.5 Carbon  
R-88 884184 180 K 0.5 Carbon  
R-90 C84473 47 K 1.0 Carbon  
R-91 B83154 150 K 0.5 Carbon  
R-92 884822 8.2 K 0.5 Carbon  
R-94 40X361 50 K Horizontal Hold Control 
R-95 084101 100 2.0 Carbon  
R-96 084333 33 K 2.0 Carbon  
R-97 43X238 3.3 0.5 Wirewound   

R-98 Part of Deflection Yoke 
R-99 C85105 1.0 meg. 1.0 Carbon  
R-100 883472 4.7 K 0.5 Carbon  
R-101 885680 68 0.5 Carbon  
R-102 43X285 2 K 10.0 Wirewound   
R-103 43X273 330 10.0 Wirewound 
R-104 Part of L-9 
R-105 R85774 270 K 0.5 Carbon  
R-108 40X369 2.5 meg. AGC  
R-109 D85104 100 K 2.0 Carbon  
R-112 084273 27 K 2.0 Carbon  

R-113 B84562 5.6 K Carbon  

884225 2.2 meg. 0.5 Carbon  

of 76X5 (See Miscellaneous) 

TRANSFORMERS AND COILS 

L-3 9A2033 R-F Heater Choke   
L-5 36A25 Peaking Coil 100 mh   

L-6 36A27 Peaking Coil 325 mh   
L-7 9A2074 4.5 M.C. Trap   

L-8 36A1 Peaking Coil 100 mh   
L-9 36A23 Peaking Coil 100 mh   
L-10 36Al2 Peaking Coil 160 mh   

L-11 36A2 Peaking Coil 190 mh   

L 
1-.11721. 

L-13 9A2201 Sound Take-Off Coil   
L-14 9A2096 Horizontal Frequency Coil   
L-15 9A2183 Width Control   
L-16 9A2262 Horizontal Linearity Control   
L-18 52X95 Filter Choke   

T-11 
9A2230 1st and 2nd Pix I-F Coils   

T-21 
T-3 9A2333 3rd Pix I-F Coil   
T-4 54X10 Vertical Osc. Transformer   
Y-5 51X168 Vertical Output Transformer   

T-6 9A2323 Sound I.F Transformer   
T-7 9A2295 Sound Ratio Del. Transformer   
T-8 5IX166 Audio Output Transformer   
T-9 53X330 Horizontal Output Transformer   
T-10 53X339 Power Transformer   

Part of Deflection Yoke Assembly 

MISCELLANEOUS 

25A1095 Tuner, R- F (Standard Coil)   
12A519 10" PM Speaker  
2A438-2 Focus Magnet Assembly  
76X5 Multiple Resistor Capacitor Assembly   
76X7 Multiple Resistor Capacitor Assembly   
9A2334-1 Deflection Yoke Assembly   
2A421 Ion Trap Magnet   
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OPERATING INSTRUCTIONS 

FACTORY MODEL 6i1CW7 

INSTALLATION 

Instructions 
I he complete installation of your new Television Receiver and the Television Antenna should 

be made by a qualified Television Service Technician. The Western Auto Store from whom you 

purchased the receiver will arrange for its unpacking and proper installation, and instruction 
in the use of the receiver for best results. 

PLACEMENT -- The location in the room for your new Television Receiver should be given 
careful considerativn. 

Choose the location -- Where no bright light will fall directly on the picture. (Some illumina-

tion in the room is desirable.) 

-- To give easy access for operation and comfortable viewing. 

-- To permit a convenient connection to the antenna. 

-- Convenient to an A-C electrical outlet of the proper voltage and fre-
quency. 

-- To allow adequate ventilation. 

POWER SUPPLY -- This receiver is designed to operate on 105-125 volts A.C. power only. 

If plugged into an incorrect power supply, damage to the receiver may result. 

CAUTION -- The receiver is provided with adequate ventilation holes in the bottom, back and 
the top of the cabinet. Care should be taken not to allow these holes to be covered or ventila-

tion impeded in any way. 

ANTENNA -- A correctly designed antenna, properly installed, is essential for good picture 
and sound reception. 

Reception up to and sometimes beyond the line of sight to the transmitted antenna may 
be obtained if local interference conditions permit. 

Whenever trouble is experienced, call the Western Auto Store from whom you purchased 
the instrument. He will arrange for a competent Service Television Technician to service the 
receiver. 

This Television Receiver produces high definition pictures with fine detail and brilliance. 
Reception of these pictures is easily accomplished by following the instructions outlined 
below. 

2D1303A Console Set 
LOCATION OF CONTROLS 
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TUNING 

All the controls normally used in tuning in a 
program -- both picture and sound -- are located 
on the front of the receiver. At the rear of the 
set are several controls which are pre-set at the 
factory and may need slight readjustment at the 
time of installation. After installation, they 
should not be adjusted further, unless required 
by replacement or aging of tubes, variations in 
power-line voltage, or other external conditions. 

(1) Turn OFF-ON SOUND volume control slightly 
clockwise to switch th c receiver on. Then 
turn the control clockwise to increase the 
sound •rolurne. 

(2) Set STATION SELECTOR to the desired chan-
nel. 

j) Allow a brief warm-up period. 

(4) If the station is broadcasting, music or speech 
will be heard and the FINE TUNING control 
should be reset for best picture quality. Adjust 
SOUND volume control to the desired level. 

(5) If necessary, adjust PICTURE control so that 
the picture is clear on the screen. 

o o o 

ka.• 

be. 

2D2302A Mantle Set 

Fig. 2A Front Panel 
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If the receiver has been in previous operation and 
other controls have been disturbed besides the 
OFF-ON knob then proceed as follows: 

After switching on and setting for channel 
and volume as explained previously in steps 1 
to 5, proceed as follows: 

(a) Turn BRIGHTNESS control fully clockwise. 

(b) Turn the PICTURE control fully clockwise 
until a picture becomes apparent. 

(c) If the pattern is moving up or down adjust 
VERTICALHOLD control until pattern is sta-
tionary in vertical direction. 

(d) Adjust PICTURE control until picture is suit-
able and if necessary make a readjustment 
of the BRIGHTNESS at the same time. 

Adjust FINE TUNING for best picture 
quality. The sound will always be auto-
matically optimum when the picture is cor-
rectly tuned. After the receiver has been 
on for some time, it may be necessary to 
readjust FINE TUNING for improved pic-
ture quality. 
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MODELS 2D1303A 2D2302A 

GENERAL DESCRIPTION 

The model covered in this manual is a 21 tube, (including the picture tube and rectifiers), 
AC operated, direct view, 21- inch rectangular television receivers. The receiver is complete in 

one unit and features full coverage of all 12 V.H.F. channels (with easy conversion to U.H.F.) 

automatic gain control, automatic horizontal frequency control, inter-carrier sound system, 

electrostatic focusing, magnetically deflected picture tube an vertical and horizontal blanking 

circuit to improve picture quality. 

At the rear of the receiver is a safety interlock to prevent dangerous electrical shock 

and as an added safety measure, a fuse is located in the low voltage power supply as well 

as in the A.C. input to protect the receiver in case of overloading. 

OPERATOR'S CONTROLS 

Table Model 

FRONT 

ON-OFF VOLUME - Turns the receiver on or off 
and adjusts the sound volume level. 

PICTURE - Varies in contrast between the light 
and the dark portions of picture. 

CHANNEL SELECTOR - Selects and indicates 
desired station or Channel. May be turned in either 
direction. 

FINE TUNING - Tuning receiver for best picture. 

BRIGHTNESS - Adjusts picture brilliance, light 
or dark. 

HORIZONTAL HOLD - Stops picture from moving 
side to side. 

VERTICAL HOLD - Stops picture from moving 
up or down. 

Console Moldl 

FRONT 

ON-OFF VOLUME - Turns the receiver on or off 
and adjusts the sound volume level. 

PICTURE - Varies in contrast between the light 
and the dark portions of picture. 

CHANNEL SELECTOR - Selects and indicates 
desired station or Channel. May be turned in either 
direction. 

FINE TUNING - Tuning receiver for best picture. 

REAR 

BRIGHTNESS - Controls the brilliance of the 
picture. 

HORIZONTAL HOLD - Controls synchronization 
of the picture horizontally. 

VERTICAL HOLD - Controls synchronization of 
the picture vertically. 

SERVICEMAN'S CONTROLS 

V. SIZE - Controls the size of the picture verti-

cally. 

V. LINEARITY - Controls vertical distribution 

of picture. 

H. SIZE - Controls the size of the picture hori-
zontally. 

Figure 3. 21- inch Tube Assembly 

H. LINEARITY - Controls horizontal distribution 

of right side of picture. 

CENTERING MAGNET - Controls positioning of 

picture for proper framing. 

ION TRAP MAGNET - Controls focus and picture 
tube illumination. 
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SERVICE DATA 

The front and rear controls are located as shown in figures 1, 2 and 3. All identifying names 

stamped on chassis. 

SERVICE ADJUSTMENTS 

VERTICAL SIZE AND 

VERTICAL LINEARITY CONTROLS 

The vertical size and linearity controls should 

both be adjusted at the same time while a test 

pattern is being transmitted. The linearity con-

trol affects the upper portion of the picture while 

the size control affects the overall size especial-

ly the lower portion of the picture. Adjust both 

controls simultaneously until the test pattern is 

symmetrical and fills the entire screen vertical-

ly. Readjust the Vertical Hold control if neces-

sary. 

ION TRAP MAGNET (Figure 3) 

The position of the ion trap magnet MUST be 
over the grid of the picture tube (second cylinder 

from the base identified by a flared forward lip). 

If adjustment is necessary loosen the tape and 

rotate until the position which gives maximum 

illumination is found. Rotate and slide magnet 

until the best focus position is found. Adjust-

ment should be made with brightness and picture 

controls set for normal viewing. 

HORIZONTAL SIZE CONTROL (Figure 2B) 

The horizontal size control should be adjusted until 
the picture fills the entire screen horizontally. A 
clockwise rotation will increase size. To some ex-
tent the vertical size control setting may be affected 
by a major horizontal size adjustment. 

HORIZONTAL AFC CONTROL (L-5) 

The horizontal AFC control is located on the 

rear flange of the chassis and should be adjusted 

in the following manner. Set the Picture control 

to its normal operating position. Turn the AFC 

Stud with a small screwdriver or adjusting•tool 

until the picture is steady (no horizontal move-

ment). Set the core to the middle of its range 

(Straight vertical wedges). 

CENTERING MAGNET 

The centering magnets should be rotated and 

adjusted until the picture is properly framed ke-

eping in mind that the effect of the magnet is 

governed by the position of rotation. 

DEFLECTION YOKE 

The correct position for the deflection yoke is 

as far forward on the neck of the picture tube 

as the shape of the tube will allow. 

Tube shadow or a tilted raster may result from 

an incorrectly positioned yoke. If a positioning 

adjustment is necessary, loosen the yoke wing 

nut located at the top of the picture tube assembly. 

HORIZONTAL LINEARITY COIL 

The horizontal linearity coil affects the linearity 

of the right side of the picture only. It also affects 

phasing of the picture. 

SPECIFICATIONS 

Sensitivity at the Antenna 

Audio - 5 microvolts 

Video - 75-100 microvolts 

(20V. P-P at Kinescope) 

Antenna Impedance Requirements 

Balanced 300-ohm 

Audio Power Output Rating 

3 watts undistorted 

Speaker 

Permanent magnet type 

3.2 ohm voice coil impedance 

Power Supply Rating 

115 volts 60 Cycles, AC 

Power Consumption, 190 watts 

Intermediate Frequencies 

Video - 26.0 MC 

Audio - 21.5 MC 

Intercarrier Sound - 4.5 MC 

WARNING: 

High voltage on the plate caps of the 1B3 high 

voltage rectifier and the 6AV5 horizontal pulse 
amplifier. DO NOT MEASURE this voltage. 

SCHEMATIC DIAGRAM: 

The schematic diagram located at the rear of 

this manual shows all the values of resistance 

and capacitance and the Voltage Measurements 

Chart gives all the proper voltages at the pins 

of the tube sockets. The voltage readings were 

taken with a 20,000 ohm/volt voltmeter with nor-

mal operation, no signal input, and line voltage 

at 115 volts A. C. 

REPLACING TUBES 

Before replacing the tubes the cabinet back must 

first be removed. Removing the cabinet back dis-

engages the safety interlock and removes the 

TUBE COMPLEMENT 

Schematic 

Ref. No. RTMA Type Tube Function 

VI 6AU6 

V 2 6AL5 

V3 6AV6 

V4 6K6GT 

vs 6AU6 

V6-V7 6CB6 

V8 6AL5 

V9 12BH7 

VIO 21FP4 

VII 12AU7 

V12 6C4 

V13 6V6GT 

V14 5U4G 

V15 6AL5 

V16 12BH7 

V17 6AV5GT 

V18 6W4GT 

V19 1B3GT 

*V20 6AG5 

V21 6J6 

Ratio Det. Driver 

Ratio Detector 

Audio Amplifier 

Audio Output 

1st IF Amplifier 

2nd and 3rd IF Amplifier 

Video and AGC Det. 

Video Amplifier 

Picture Tube 

Sync. Sep. and Sync. Amp. 

Vert. Osc. 

Vert. Output 

L. V. Rectifier 

Hot. Phase Det. 

Hor. Osc. 

Hor. Output 

Damper 

H. V. Rectifier 

R. F. Amplifier 

R. F. Osc. and Mixer 

* May be a 6BC5 or 6CB6. 

power to the receiver. Do not tamper with or at-

tempt to defeat the purpose of the safety inter-

lock as shock may result. 

Before replacing the High Voltage tubes first be 

sure the power is turned off and then short the 

H. V. anode cap to the chassis. 

WARNING: 

If the receiver has been in operation for some 

time, the tubes become hot and gloves should 

be used when replacing tubes to prevent finger 

burns. 

PICTURE TUBE HANDLING: 

Due to the large surface and extreme high vacuum 

of the picture tube, care should be used when 
handling the chassis outside the cabinet. Do not 

subject the tube to excessive pressure or rough 

handling as an implosion may result causing 

serious personal injury. 
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MODELS 2D1303A, 2D2302A 

HIGH VOLTAGE POWER SUPPLY: 

In the process of inspection, repair, changing of 

tubes or transformers, or for any other reason 

where it is necessary to work within the high 

voltage power supply, the following should be 

closely observed. 

1. The corona insulator should not be omitted. 

2. The corona insulator must be dressed in such 

a way as to make its presence useful; that 

is, covering the top socket terminals. 

3. All leads must be dressed as far away as 

possible from the transformer winding. Ex-

cess lead length should he transferred to the 

top side of the chassis. 

When replacement of the H. V. deflection trans-

former is necessary, be sure to closely follow 

the precautions listed above. The transformer 

can easily be replaced with the chassis in the 

cabinet by the following procedure. 

1. Remove the hex head screw holding the 

V. cage. 

2. Remove the H. V. assembly hex screws. 

3. Remove flyback hex screw. 

SERVICE DATA - TELEVISION FREQUENCY RANGES 

(All figures represent megacycles) 

Channel 

Channel 

Frequencies 

Picture Carrier 

Frequency 

Sound Carrier Receiver RF 

Frequency Oscillator Frequency 

LOW BAND 

2   54- 60  55.25 

3   60- 66  61.25 

4   66- 72  67.25 

5   76- 82   77.25   

6   82- 88  83.25   

HIGH BAND 

7   174-180 175.25 

8   180-186  181.25 

9   186-192 187.25   

10   192-198 193.25   

11   198-204 199.25   

12   204-210 205.25 

13   210-216 211.25 

 59.75   82 

 65.75   88 

 71.75   94 

81.75  104 

87.75  110 

  179.75  202 

 185.75   208 

191.75   214 

197.75  220 

203.75  226 

209.75  232 

215.75  238 

GENERAL DESCRIPTION 

VHF TUNER: 

The Tuner is composed of a separate sub-chassis 
consistino, of a 6(136 pentode RF Amplifier and 
a 6J6 tube ( twin triode) for the oscillator and con-
verter. Separate high and low band coils and 
trimmers are used with a manual switching device 
to change bands. The tuner selects and amplifies 
the station's signal and converts it to the carrier 
IF frequency of 26.0 MC for video and 21.5 Mt 
for sound which in turn is then fed to the IF amp-
lifiers for furth er amplification. 

VIDEO IF AMPLIFIER: 

The Video IF Amplifiers are mounted on a separate 
sub-chassis along with the low level circuit. The 

H. IF amplifier section consists of three ( 3) stagger. 
tuned stages with an over-coupled output IF trans-
former using one 6AU6 and two 6CB6 (pentode) 
tubes with self-resonant core-tuned coils. Since 
the receiver is of the intercarrier type both the 
video and sound IF frequencies are amplified 
simultaneously and then detected by a GALS. 
The signal is then coupled to the video amplifier 
and the sync clipper. The A. G. C. network, R-11 
and C-7, develops a negative bias voltage pro-
portional to the average composite video signal. 

VIDEO AMPLIFIER: 

The Video Amplifier section consists of a 1213117 
duo-triode tube with a degenerative picture ( or 
contrast) control (R-19) to vary the signal to the 
grid of the picture tube. The audio signal is also 
amplified in this stage and then separated by a 
4.5 MC trap ( T-4). This trap also serves to sep-
arate or keep the audio from appearing in the 
picture. 

SOUND SECTION: 

The Sound Section consists of a 6AU6 (pentode) 
4.5 MC audio IF amplifier, 6AL5 twin diode ratio 
detector, 6AV6 (triode) audio amplifier and a 6K6 
(pentode power amplifier) output tube. Due to the 
hetrodyne action between the video and sound IF 
frequencies at the video detector, a 4.5 MC signa' 
is obtained containing the audio information. 
After the video detector the audio information is 
amplified by the video amplifier, separated from 
the video by the trap, amplified, detected and 
further amplified before being coupled to the 
speaker. 

SYNC. CLIPPER: 

The Sync. stage utilizes a 12AU7 (duo-triode) 
tube which functions as a sync. separator and 
noise clipper. The signal from the output of the 
video amplifier is coupled to pin 8 through R-27 
and C-29. With the negative going signal at Pin 
8 and the low plate voltage, sync. separation is 
accomplished. 

VERTICAL DEFLECTION: 

The Vertical Deflection section consists of a 
6C4 and 6V6 tube, being used as a blocking 
oscillator and output amplifier. The signal from 
the plate of the sync. separator is coupled through 
the Vertical Integrating Network to the grid of 
the blocking oscillator. The vertical hold control 
(R-54) in the grid circuit varies the oscillator 
operating frequency, thus providing adjustment for 
synchronization. The vertical size control ( R-58) 
varies the amplitude of the pulse to the grid of 
the amplifier and controls the amount of vertical 
deflection. The vertical linearity control (R-60) 
varies the cathode resistance, in the 6V6 ver-
tical output tube circuit thus adjusting the opera-
ting characteristics of the amplifier to provide 
the proper wave shape to obtain a linear picture 
vertically. The blanking network is designed to 
eliminate vertical retrace lines at high brightness 
levels. 

AFC DISCRIMINATOR: 

The Automatic Frequency Control section utilizes 
a 6AL5 (twin-diode) tube which functions as a 
discriminator. The horizontal sync. pulses from 
the output of the sync separator are coupled to 
the AFC tube. At the same time a comparison saw-
tooth is applied from the horizontal sweep amp-
lifier. Any phase shift between the horizontal 
sync pulses and the horizontal sawtooth will 
cause one diode section to conduct more than 
the other. This will result in a DC bias voltage 
applied to the grid of the multivibrator and change 
the operating frequency. The output of the AFC 
discriminator thus synchronizes the horizontal 
sync. pulse. 

HORIZONTAL MULTI VIBRATOR: 

The Horizontal Multivibrator uses a 1213117 (twin-
triode) tube and is of the conventional cathode 
coupled type. The core-tuned parallel resonant 
circuit (L-5 and C-42) is used as a hold adjust-
ment to stabilize the frequency of oscillation. 
Because of the wide pull- in range of the auto-
matic frequency control tube a fine hold control 
is not necessary. The output signal of the multi-
vibrator is coupled to the horizontal pulse amp-
lifier. Capacitor C58 is a negative peaking de-
vice to aid in cutting off the pulse amplifier tube 
at the proper time. 

HORIZONTAL PULSE AMPLIFIER: 

The Horizontal Pulse Amplifier utilizes a 6AV5 
(beam pentode) tube to develop the necessary 
power for the fly back pulse and the horizontal 
winding of the deflection yoke. 
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TROUBLE SHOOTING 

DAMPER: 

The 6W4 Damper tube (diode) performs three func-
tions: 

1. Aids in horizontal scanning. 

2. Suppresses oscillations which occur over part 
of the horizontal scanning cycle; and 

3. Gives an increase in plate supply voltage for 
the vertical blocking oscillator, vertical out-
put amplifier and first anode of the pciture tube. 

HI-VOLTAGE SUPPLY: 

The High Voltage (second anode voltage) is ob-
tained from the primary winding of the HV deflec-
tion transformer. When the plate current of the 
Hor. pulse amplifier tube is cut off, the field 

V. H. F. TUNER: 

built up in the primary winding collapses and 
induces a high voltage surge which is rectified 
by the 1X2A tube, filtered by the H. V. capacitor 
C52 and applied to tne second anode. The 1X2A 
is a convention?' half-wave high voltage recti-
fier and obtains its filament power from a separate 
secondary winding of the HV deflection transformer. 

LOW VOLTAGE SUPPLY 

The B plus voltage for the receiver is obtained 
from the power transformer-driven brute force filter. 
The receiver tubes obtain their filament power 
from the filament winding. A safety interlock is 
provided to reduce shock hazards and a line fuse 
is connected in series to protect the receiver in 

case of overloading. 

SERVICE HINTS 

Before looking into the tuner for a particular 
trouble, first make the following observations. 
Since the receiver is of the inter-carrier type 
both the sound and video information are amp-
lified simultaneously by the tuner, IF and video 
amplifiers. Therefore, if the sound section is 
functioning normally it can be assumed that 
there are no defects in the tuner, IF or video 
amplifiers. If the receiver is "dead" (no sound 
or picture - raster normal) first determine whether 
a signal is being transmitted and then check the 
antenna, lead-in and connections to the receiver. 
Next, rotate the contrast or picture control com-
pletely to the left (counter-clockwise) and ob-
serve the face of the pieture tube. Advance the 
control to the extreme clockwise position and 
agàin observe the face of the picture tube. If 
no snow appears check the video amplifier, de-
tector and second and third IF amplifiers. If, 
however, an increase of "snow" appears check 
the first IF amplifier before looking into the 

tuner. 

When working inside the tuner do not move any 
component a great distance as a change in the 
distributed capacity may result and offset the 
alignment. When replacing components be sure 
to obtain the same lead length and replace them 
in the same position. 

A majority of tuner troubles are often open and 
high resistance ground or coil solder connections, 
defective trimmers or coils and defective switch 
contacts. 

Open or high resistance connections can easily 
be repaired by placing a hot soldering iron at 
the solder connection. 

Defective switch contacts may cause an inter-

mittent condition. 

A. G. C. 

The A. G. C. is a negative bias voltage propor-
tional to the average composite video signal ap-
plied to the RF and first and second IF ampli-
fiers. The magnitude of the A. G. C. voltage will 
vary according to the strength of the signal being 
received. However, it will closely correspond to 
the detector output voltage. As a fast and simple 
check to determine whether the A. G. C. voltage 
is normal, measure both the A. G. C. and de-
tector output voltage. Under normal operating 
conditions these two voltages will be approxi-
mately the same. 

VERTICAL DISTRIBUTION (LINEARITY) 

A fast and simple method to check the vertical 
distribution of a TV picture, without a test pat-
tern, rotate the vertical hold control until the 
picture is moving slowly downward. Observe 
the black horizontal bar. If the vertical size 
and linearity controls are properly adjusted, 
the bar will not change in thickness as it moves 
from top to bottom. 

Trouble Probable Location 

No Raster - No Sound 1. Blown fuse in "B +" Circuit. 

2. Defective V14 ( 5U4G) L. V. Rectifier 

3. Defective resistor R46. 

4. Defective capacitors C60-61 

5. Defective transformer T6 or choke Li. 

6. Defective safety interlock or on-off switch. 

No Raster - Sound Normal 1. Insufficient or no high voltage, (refer to "No High Voltage" section). 

2. Defective picture tube. 

3. Second anode lead disconnected. 

4. Ion trap magnet misadjusted. 

5. Defective C. R. T. socket. 

No High Voltage 1. Defective tubesV16, 17, 18, 19. 

1 Defective transformer T10, or yoke coil L6, 7, 8, 9. 

3. Defective coils L5, L11, Lb. 

4. Defective resistor R69, 70, 71, 75, 76, 78, 79. 

5. Defective capacitors C43, C44, C45, C46, C47, C48, C50, C51, C52, C.' 

No Picture - No Sound 

Raster Normal 

1. Defective antenna or lead-in. 

2. Defective tuner tube V20, 21. 

3. Defective tuner. 

4. Defective tubes V5, 6, 7, 8, 9. 

5. Improper voltages or resistances at sockets of tubes V5, 6, 7, 8, 9. 

6. Improper alignment. 

No Sound - Picture Normal 1. Defective tubes VI, 2, 3, 4. 

2. Improper voltages or resistances at socket of tube VI, 2, 3, 4. 

3. Defective speaker or plug. 

4. Defective transformer T5, T7 or T4. 

5. Improper sound alignment. 

No Sync. 1. Defective tube V11. 

2. Improper voltages or resistances at socket of tube V11. 

Insufficient or no Ver- 

tical Sweep 

1. Defective tube V12, V13. 

2. Defective transformer T8-9 or yoke L6, 7, 8, 9. 

3. Defective capacitor. 

4. Defective resistor, R56, 57, 58, 59, 60, 61, 62. 

5. Defective C62A, 33, 34, 60D. 

8. 
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TROUBLE - SHOOTING -- (Continued) 

Trouble Probable Location 

Picture Cannot be 
Centered 

1. Defective picture tube. 

2. Defective centering magnet. 

3. Defective ion trap magnet. 

Poor Focus 1. Improper adjustment of Ion trap. 

2. Defective picture tube. 

Poor Horizontal 

Linearity 

I. Improper adjustment of linearity coil. 

2. Defective tube V17-18. 

3. Defective capacitor C43, 44, 45. 

4. Defective transformer TIO or Coil L10. 

Snow or Poor Picture 1. Insufficient signal input. 

2. Defective antenna or lead-in. 

3. Weak tubes V20, 21, 5, 6, 7. 

4. Improper video IF alignment. 

Lack of Contrast 1. Defective tube V8, 9. 

2. Improper video IF alignment. 

Washed Out or Picture 

Smear 

I. Defective V8. 

2. Gassy tube V20, 5, 6. 

3. Improper video IF alignment. 

WAVE FORM ANALYSIS 

The drawings on this page illustrate the wave forms at various positions within the receiver. 
The wave forms are not theoretical but exact copies of that shown by an oscilloscope and were 
taken under normal operating conditions, with a transmitter signal and the picture in sync. at 
all times. 

When checking the wave forms, connect the ground lead from the oscilloscope to the chassis 

and the hot lead to the position indicated. The wave shapes may vary somewhat depending 

on the strength of the signal, the picture information being transmitted and the adjustments 

of the various controls. 

Under each wave form is the schematic reference, position taken at, peak-to-peak voltage 

and the type of wave form indicated (Vertical 60 cycles and Horizontal I), 750 cycles). 

VERTICAL PULSE 

Pin 3 of Tube V il. Cath of 
Sync. Separator 15 volts 

P eak-to-Pe al-. 

rcr 
VERTICAL PULSE 

Pin 5 of TubeV13.Grid of V. 

Output 95 volts Peak-to-Peak. 

HORIZONTAL PULSE 

Pin 1 or 2 of Tube V15 Plate 

of A. F. C. Discr. 15 volts 
Peak-to-Peak. 

HORIZONTAL PULSE 

Pin 3 of Tube V 11.Cath. of 
Sync. Separator 15 volts 
Peak-to-Peak. 

V 

HORIZONTAL PULSE 

Pin 5 of Tube V15 Cathode of 

A. F. C. Discr. 15 volts 
Peak- to-Peak. 

HORIZONTAL PULSE 

Pin 6 of TubeV16 Plate of H. 

Mult. 35 volts Peak-to-Peak 

VERTICAL PULSE 

Pin 6 of Tube V12 Grid of V. 

Blocking Osc. 125 volts 
Peak-toPeak. 

HORIZONTAL PULSE 

Pin 7 of Tube V15 Plate of 

A. F. C. Discr. 15 volts 

Peak- to-Peak. 

1(1 
HORIZONTAL PULSE 

Pin 1 of Tube V17 Grid of H. 

Pulse Amp. 100 volts Peak-
to-Pe ak. 

©John F. Rider 
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FRONT 

V2I 
6.16 

R.F. Oar. 

Mixer 

V20 

6CB6 
R.F. Amp. 

V6 
6CB6 

2wd. I.F. Amp. 

Y7 
6CB6 

3rd. 
Awe. 

6AL5 VIA.. D.'. Dot. 

A.G.C. 

T6 
P.--
Trans. 

T2 Test 

Socket 

VII 

V5 I2AU7 

6AU6 Sync. Sep. 
lat. I.F. 
Amp. Sync. Amp. 

V3 
6AV6 
Ardis 
An«. 

25 
lee 

t. 

-0 Transioneer. 

VI 
6AU6 
Audio. 

I.F. 
Amp. 

VI5 
PALS 
Her. 
Pita« 
Det. 

VII 
5114G 
L.V. 
Rect. 

KV. 
L ead 

VI2 
6C4 

Vert. Osc. 

V19 
16361 

H.V. Rect. 

Te 
Vem. Osc. 
Treeefeneer 

LI I 

Slue 

R20 

Picture uni 
Gimbel 

Y12 
6C4 

Vert.O•c. 

Figure 4. Top Chassis View. 

Front 

TO 
Vert. Chop« 
Trwritermor 

0  

614GT 
Demper 

R60 
Vert. 
Lie. 

Ris 
Vert. 
Geier 

LI 
Filter 

ke 

LS 

Yeell• 
Sacker 

•• 

VII 
12AU7 

Spec. Sep. 

IT... Amp. 

• II 

%—• 

1.:7"8!ip.1E) 

Test 

15 V9 
126117 R. 

Vide* Amp. 
Tram. 

VI 
111/6 

Armli• 
I. F. 
Amp. 

((e- "«. per 

VIS 
6ALS 

Vi' 
55146 
L. V. 
Rem. 

Ved. 
Held 

Liee Fee. 
3 •I•p. 

Figure 5. Bottom Chassis View. 

Statelier 
Socket 

V6 
6C1141 

2.1. I. F. 

Y7 
6C66 

Ing. I. F. 

Vs 
6ALS 

VII. 
AGC Det. 

711 

Tree, 

ALIGNMENT PROCEDURE 

NOTE: Test-socket pins are numbered like tube- sockets, i.e. clockwise from the keyway 
at the lug side of the socket. 

I. Video I. F. Spot Frequency Alignment. 

A. Connect 3 volts bias between pins 1 and 2 of the Test-Socket, with negative lead 
connected to pin 2. 

B. Set tuner on a low band channel which does not have a strong local station. Short 
the antenna input terminal. Set Picture control at maximum clockwise position. 

C. Feed the output of an audio-modulated signal generator through a condenser to the 
tuner test point. 

D. Connect the high side of an AC Voltmeter to the Test-Socket, pin no. 4, and low 
side of the meter to pin no. 1. If necessary, the kinescope lead may be removed. 

E. Control output of the signal generator so that the reading on the AC voltmeter 
goes no higher than 20 volts. 

F. Use the proper alignment tool -- an internal male screwdriver for the coil studs, 
and proceed as follows: 

Step 

Number 

Signal Generator 
Frequency 

Adjust Remarks 

1 

2 

3 
4 

25.7 MC 

25.7 MC 

23.6 MC 

23.6 MC 

T3-Top 

T1-Top 
T2-Top 

Tuner Top 

Slug  

Adjust for 

maximum read-

ing of volt-

meter 

Same 

Same 

Same 

II. Intercarrier Sound I. F. Alignment. 

A. Remove the 6AL5 video detector from its socket. Set Picture control at maximum 

clockwise. 

B. Connect the high side of the signal generator, through a condenser, to pin 7 of 
this tube socket. Connect the low side to the chassis. (NOTE: Pins are numbered 
from the lug side of the socket.) 

C. Connect a DC voltmeter or VTVM to the Test-socket, the negative lead to pin 
and the positive lead to pin 6. 

D. Set the signal generator to 4.5 MC, unmodulated, and adjust output of generator 
so the DC meter reads no higher than 10 volts. 

E. Use proper alignment tool: one internal male tool for stud; one external male tool 
for K-tran Ratio Detector. 
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Proceed as follows: 

Step 

Number 

Signal Generator 

Frequency 

Adjust Remarks 

5 

6 

4.5 MC 

Same 

T4-Top 

T5. 

Bottom 

Adjust for 

maximum read-

ing of volt-

meter. 

Same 

F. Now disconnect voltmeter from Test-Socket, and replace with a matched pair of 
resistors. (NOTE: These resistors should be around 270K each, and should be 
connected in series between pins 6 and 1 of the test- socket,) 

G. Connect the positive lead of the voltmeter to the mid-point of these resistors, and 
the negative lead to pin 7 of the test-socket. 

H. Use-5- volt range of meter, and proceed as follows: 

Step 

Number 

7 

Signal Generator 

Frequenc y 

Adjust Remarks 

4.5 MC T5-Top Adjust for zero 

which occurs 

between a maximum 

negative and a 

maximum positive 
reading. 

Ill. Tuner Oscillator Alignment. 

A. Set fine-tuning in mid-position of its range. 

B. Align all twelve channels with either an "off the air" station or a monoscope 
modulated local transmitter. 

C. Procedure: Tune oscillator screws until 4.5 m.c. sound "wiggles" are just visible 
at all vertical edges. 

CHART OF VOLTAGE MEASUREMENTS 

AT TUBE PINS RELATIVE TO CHASMS 

PIN NUMBER 

TUBE 

NO. 

TUBE 
TYPE FUNCTION 1 2 3 4 5 6 7 8 9 10 11 12 

1 6AU6 Ratio Detect. Driver -.5 0 
AC 
6.3 

0 195 80 .5 

2 6AL5 Ratio Detect. 18 18 0 
AC 
6.3 

48 0 0 

3 6AV6 Audio Amp. -.8 0 
AC 
6.3 

0 0 0 75 

4 6K6 Audio Out. 0 0 210 225 0 240 
AC 
6.3 

17 

5 6AU6 1st I. F. -2.8 0 0 
AC 

130 130 .25 

6 6CB6 2nd I. F. -2.8 .3 
AC 
6.3 

0 135 135 
k 

0 

7 6CI36 3rd I. F. 0 2.3 

s- 

AC 
6.3 

0 135 135 0 

8 6AL5 Video Detect. - AGC 0 -3.3 
AC 
6.3 0 5 0 -4.5 

9 12BH7 Video Amp. 155 -7.2 0 
AC 
6.3 

AC 
6.3 

120 -4.5 5 0 

10 21FP4 Picture Tube 160 110 540 540 160 160 

11 12AU7 Sync. Amp. 86 18 16 0 0 18 -2.5 12 
AC 
6.3 

12 6C4 Vert. Osc. 155 155 0 
AC 
6.3 155 -82 0 

13 6V6 Vert. Out. 36 
AC 
6.3 

240 380 0 36 0 36 

14 5U4 Low Volt. Rect. AC 
6.3 

260 150 -20 0 -20 150 260 

15 GALS Horiz. Phase Detect. O 0 
AC 
6.3 

0 12 0 -12 

16 12BH7 Horiz. Osc. 110 -4.2 10 
AC 
6.3 

AC 
6.3 

210 .3 10 0 

17 6AV5 Horiz. Out. -28 
AC 
6.3 

0 0 0 0 130 

18 6W4 Horiz. Damper 240 0 540 230 200 0 150 150 

19 1B3 High Volt. Ret. 14000 VOLTS D. C. 

* Do Not Measure 

All voltages are with respect to chassis. 

Measurements were made with receiver controls set for normal picture with 117 volts line volt-
age. Normal signal applied to antenna terminals. VTVM used for all readings. 
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CHART OF RESISTANCE MEASUREMENTS 

AT TUBE PINS RELATIVE TO 

CHASSIS 

PIN NUMBER 

TUBE 
NO. 

TUBE 
TYPE FUNCTION I 2 3 4 5 6 7 8 9 10 11 12 

1 6AU6 Ratio Detect. Driver 50K 0 .1 0 30K 30K 100 

2 6AL5 Ratio Detect. 1.5M 1.5M 0 0 30K 0 0 

3 6AV6 Audio Amp. 7M 0 .1 0 0 0 500K 

4 6K6 Audio Out, 0 0 30K 30K 500K 30K .1 

5 6AU6 1st I. F. 1.1M 0 0 .1 30K 30K 80 

6 6CB6 2nd I. F. 1.1M 50 .1 0 30K 30K 0 

7 6CB6 rd I. F. .8 150 •1 0 30K 30K 0 

8 6AL5 Video Detect. - A6G Detect. .2 200K .1 0 2K 0 5K 

9 12BH7 Video Amp. 40K 1M 0 .5 .5 30K 5K 0- 2K 0 

10 21FP4 Picture Tube 400K 30K Inf. Inf. 400K 400K 

11 12AU7' Sync. Amp. 40K 1.5M 3K 0 0 1.5M 55K 200K .1 

12 6C4 Vert. Osc. Inf. .5-
3M 

0 .1 .5-
3M 

1.5M 0 

13 6V6 Vert. Out. 
2 00 
-5K 

.1 30K 500M 7M 12K 0 
.2K 
-5K 

14 51-J4 Low Volt. Rect. .1 30K .5M 20 Inf. 20 .5M 30K 

15 6AL5 Horiz. Phase Detect. 400 400 .1 0 3M 0 3M 

16 12BH7 Horiz. Osc. .2M .2M 2K .1 .1 35K 3.5M 2K 0 

17 6AV5 Horiz. Out. .5M .1 0 Inf. .5M Inf. 0 40K 

18 6W4 Horiz. Damper 30K Inf. .5M 30K 30K Inf. .5M .5M 

19 1B3 High Volt. Rect. Inf. Inf. Inf. Inf. Inf. Inf. Inf. Inf. 

Resistance values are in ohms. 

K = 1 Thousand 

M = 1 Million 

Inf. = Infinity 

R-1 

R-2 

R-3 

R-4 

R-5 

R-6 

R-7 

R-8 

R-9 

R-10 

R-11 

R-12 

R-13 

R-14 

R-15 

R-16 

R-17 

R-18 

R-19 

R-20 

R-21 

R-22 

R-23 

R-24 

R-25 

R-26 

R-27 

R-28 

R-29 

R-30 

R-31 

R-32 

R-33 

R-34 

R-35 

R-36 

R-37 

R-38 

R-39 

R-40 

R-41 

R-42 

R-43 

R-44 

R-45 

R-46 

R-47 

R-48 

R-49 

R-50 

R-51 

REPLACEMENT PARTS 

R ESISTCRS 

SYMBOL PART 
NO. NO. 

20T472-32 

2 OT820-32 

20T101.32 

2 OT331-32 

20T103-32 

2 0T4 70-32 

20T101-32 

20T331-32 

20T101-32 

20T223-32 

20T824-32 

20T151-32 

2 OT101-32 

2 OT333-32 

20T101-32 

2 OT224-32 

20T101-32 

20T472-32 

50110 

5 OT10 

2 OT332-42 

2 OT822-32 

20T105-32 

20T822-32 

2 OT182-42 

20T104-42 

20T332-32 

2 OT332-52 

2 OT1 52-42 

2 OT334-32 

50T16 

20T392-32 

20T822-32 

20T473-32 

20T101-32 

2 OT4 73-32 

20T473-42 

20T102-32 

20T153-32 

2 OT333-32 

20T685-32 

20T474-32 

20T474-32 

20T561-42 

20T471-42 

20T10 

2 OT155-32 

20T224-32 

20T563-32 

20T272-32 

20T392-32 

DESCRIPTION 

4.7 K Ohms 

82 Ohms 

100 Ohms 

330 Ohms 

10 K Ohms 

47 Ohms 

100 

330 

100 

Ohms 

Ohms 

Ohms 

22 K Ohms 

820 K Ohms 

150 Ohms 

100 Ohms 

33 K Ohms 

100 Ohms 

220 K Ohms 

100 Ohms 

4.7 K Ohms 

2 K 

1 

3.3 

8.2 

j-10% 

±10% 

±10% 

±10% 

±10% 

±10% 

±10% 

±10% 

±10% 

±10% 

±10% 

±10% 

±10% 

±10% 

±10% 

±10% 

±10% 

±10% 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

I/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon, 

Meg. Volume, On-Off 

KK Ohms 
Ohms 

1 Meg. 

8.2 K Ohms 

1.8 K Ohms 

100 K Ohms 

3.3 K Ohms 

3.3 K Ohms 

1.5 K Ohms 

330 K Ohms 

25 K Ohms 

3.9 

8.2 

47 

100 

47 

47 

1 

15 

33 

6,8 

470 

470 

560 

K Ohms 

K Ohms 

K Ohms 

Ohms 

K Ohms 

K Ohms 

K Ohms 

K Ohms 

K Ohms 

Meg 

K Ohms 

K Ohms 

Ohms 

+10% 1W, Carbon 

+10% 1/2W, Carbon 

+10% 1/2W, Carbon 

+10% 1/2W, Carbon 

+10% 1W, Carbon 

+10% 1W, Carbon 

+10% 1/2W, Carbon 

+10% 2W, Carbon 

+10% 1W, Carbon 

+10% 1/2W, Carbon 

1/2W, Carbon Pot., 
Brightness Control 

+10% 

+10% 

+10% 

+10% 

+10% 

+10% 

+10% 

+10% 

+10% 

+10% 

+10% 

+10% 

+10% 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

1/2W, Carbon 

IW, Carbon 

47 Ohms + 10% 1W, Carbon 

2750 Ohms + 10% 10W, Wirewound 

1.5 Meg +10% 1/2W, Carbon 

220 K Ohms + 10% 1/2W, Carbon 

56 K Ohms + 10% 1/2W, Carbon 

2.7 K Ohms + 10% 1/2W, Carbon 

3.9 K Ohms + 10% 1/2W, Carbon 
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RESISTORS (Continued) 

SYMBOL PART DESCRIPTION 
NO. NO. 

R-52 20T392-32 3.9 K Ohms + 10% 1/2W, Carbon 

R-53 20T155-32 1.5 Meg. + 10% 1/2W, Carbon 

R-54 50T13 1 Meg 1/4W, Carbon Pot., Vert. 
Hold. 

R-55 20T123-32 12 K Ohms + 10% 1/2W, Carbon 

R-56 20T474-32 470 KOhms + 10% 1/2W, Carbon 

R-5 7 20T685-32 6.8 Meg. + 10% 1/2W, Carbon 

R-58 5 OT2 2.5 Meg. 1/4W; Carbon Pot., Vert. 
Height. 

R-59 20T104-32 100 K Ohms + 10% 1/2W, Carbon 

R-60 50T3 4 K Ohms 1/2W, Carbon Vert. 
Linearity. 

R-61 20T221-32 220 Ohms + 10% 1/2W, Carbon 

R-62 20T473-42 47 KOhms + 10% 1W, Carbon 

R-63 20T184-32 180 KOhms +10% 1/2W, Carbon 

R-64 20T104-32 100 K Ohms + 10% 1/2W, Carbon 

R-65 2 OT104-32 100 KOhms + 10% 1/2W, Carbon 

R-66 20T391-32 390 Ohms + 10% 1/2W, Carbon 

R-67 20T335-32 3.3 Meg. + 10% 1/2W, Carbon 

R-68 20T474-32 470 KOhms + 10% 1/2W, Carbon 

R-69 20T392-32 3.9 K Ohms + 10% 1/2W, Carbon 

R-70 30T222-32 2.2 K Ohms + 10% 1/2W, Carbon 

R-71 20T184-32 180 KOhms + 10% 1/2W, Carbon 

R-72 2 OT182-32 1.8 KOhms + 10% 1/2W, Carbon 

R-73 20T184-32 180 KOhms + 10% 1/2W, Carbon 

R-74 50T14 50 KOhms 1/4W, Carbon, Pot., 
Horiz. Hold. 

R-75 20T474-32 470 K Ohms + 10% 1/2W, Carbon 

R-76 20T101-32 100 Ohms + 10% 1/2W, Carbon 

R-78 20T123-52 12 K Ohms + 10% 2W, Carbon 

R-79 20T3 3.3 Ohms 1/2W, + 10%, Wire-
wound. 

R-80 20T561-32 560 Ohms + 10% 1/2W, Carbon 

R-81 2 OT561-32 560 Ohms + 10% 1/2W, Carbon 

R-82 20T123-32 12 KOhms + 10% 1/2W, Carbon 

R-83 20T474-42 470 KOhms + 10% 1W, Carbon 

R-84 20T103-32 10 K Ohms + 10% 1/2W, Carbon 

R-85 20TI2 100 Ohms + 10% 10W, Wire-
-wound. 

R-86 2 OT333-32 33 K Ohms + 10% 1/2W., Carbon 

CAPACITORS * 
SYMBOL PART 
NO. NO. DESCRIPTION 

C-1 

C-2 35T2 7 2X5000 mmf 500V -0% +100%, Ceramic 
Disk 

C-3 

C-4 35T27 2X5000 mmf 500V -0% +100%, Ceramic 
Disk 

C-5 

C-6 35T27 2X5000 mmf 500V -0% +100%, Ceramic 
Disk 

• All paper capacitors tolerance +20%. 

C-31 

C-32 

C-33 

C-34 

C-35 

C-36 

C-37 

C-38 

C-39 

C-40 

C-41 

C-42 

C-43 

C-44 

C-45 

C-46 

C-47 

C-48 

C-49 

C-50 

C-51 

CAPACITORS (Continued) 

SYMBOL PART 
NO. NO. 

DESCRIPTION 

C-7 33T15 0.25 mf 200V, Paper 

C-8 35T16 5000 mmf, 500 V -0% +100%, Ceramic 
Disk 

C-lu 35T27. 2X5000 mml 500V -0% +100%, Ceramic 
Disk 

C-11 35T35 3.3 mmf 500V +10%, Tubular Cera-
mic. 

C-12 35T32 470 mmf 500V +10%, Mica 

C-13 35T15 100 mmf 500V + 10%, Tubular Cera-
mic. 

C-14 

C-15 35T27 2X5000 mmf 500V -0% +100%, Ceramic 
Dis k 

C-16 35T23 10 mmf 500V + 10% Ceramic Tubu-
- lar. 

C-17 35T24 120 mmf 500V + 10%, Ceramic Tubu-
lar. 

C-18 33T6 0.05 mf 600V Paper Tubular 

C-19 35T4 5 mid 500V + 10%, Ceramic Tubu-
lar. 

C-20 35T14 39 mmt 500V + 10%, Ceramic Tubu-
lar. 

C-21 

C-22 35T27 2X5000 mmf 500V -0% +100%, Ceramic 
Disk 

C-23 

C-24 35T30 1500 mmf 500V -0% +100%, Ceramic 
Disk 

C-25 33T19 0.005 mf 200 V, Paper Tubular 

C-26 33T12 0.02 mf 600V, Paper Tubular 

C-27 33T20 0.005 mf 600V, Paper Tubular 

C-28 33T23 0.05 mf 200V, Paper Tubular 

C-29 33T27 0.2 mf 600V, Paper Tubular 

C-30 35T25 220 mf 500V + 10%, Ceramic Tubu-
- lar. 

mf 200V, Paper Tubular 

mmf 500V + 10%, Mica 

mf 600V, 

mf 600 V, 

mf 600V, 

mf 600V, 

mf 600 V, 

mf 600V, 

mf 200V, 

mf 200 V, 

mf 200V, 

mmf 500V + 5%, 

33T26 

35T21 

33T6 

33T7 

33T27 

33T27 

33T18 

33T18 

33 T21 

33T19 

33T23 

35T20 

35T19 

35T3 

36T2 

33T6 

33T20 

33T6 

33T29 

33T7 

33T27 

0.002 

4700 

0.05 

0.1 

0.2 

0.2 

0.001 

0.001 

0.01 

0.005 

0.05 

3900 

330 

470 

2 5-280 

0.05 

0.005 

0.05 

0.01 

0.1 

0.2 

Paper Tubular 

Paper Tubular 

Paper Tubular 

Paper Tubular 

Paper Tubular 

Paper Tubular 

Paper Tubular 

Paper Tubular 

Paper Tubular 

Silver Mica 

mmf 500V + 10%,Mica 

mmf 

mmf 

mf 

mf 

mf 

mf 

mf 

mf 

500V + 10%, Mica 

Trimmer, Drive Control 

600V, Paper Tubular 

600 V, Paper Tubular 

600 V, Paper Tubular 

600V, Paper Tubular 

600 V, Paper Tubular 

600V, Paper Tubular 

CAPACI TORS (Continued) 

SYMBOL PART 
NO. NO. 

C-52 35T11 500 

C-53 35T18 56 

C-54 35T16 5000 

C-55 35T31 180 

C-56 

DESCRIPTION 

mmf 20 KV, Hi-voltage, Stud 
Terminals. 

mmf 1000V, + 10%, Mica 

mmf 500V -0% +100%, Ceramic 
Tubular 

mmf 500V +10%, Ceramic Tubu-
lar. 

C-57 35T27 2X5000 mmf 500V -0% +100%, Ceramic 
Tubular 

C-58 -35T33 10 mmf 2000V +20%, Ceramic Tu-
- bular. 

35T23 10 mmf 500V + 10%, Ceramic Tu-
bular. 

C-64 

ELECTROLYTIC CAPACITORS 

SYMBOL PART 
NO. NO. 

C-60A,B,C,D 31T10 

C-61A,B,C 31T12 

C-62A,B 3 1T11 

C-63 31T15 

DESCRIPTION 

4 0-40-4-4 mf 450V, Electrolytic 

40-40-8 mf 450V, Electrolytic 

100mf 50V, 25 mf 50V, Electroly-
tic. 

4 mf 100V, Tubular Electroly-
tic. 

TRANSFORMERS 

T-1 61T3 1st Video IF Transformer 25.7 MC 
(blue dot) 

T-2 61T5 2nd Video IF Transformer 23.6 MC 
(red dot) 

T-3 61T4 3rd Video IF Transformer 25.7 MC 
(yellow dot) 

T-4 6.3T12 Sound take-off coil 4.5 MC 

T-5 63T23 • Ratio Detector transformer 4.5 MC 

T-6 90T4 Power Transformer 

T-7 91T4 Audio Output Transformer 

T-8 91T6 Vertical Oscillator Transformer 

T-9 91T3 Vertical Output Transformer 

T-10 91T5A Horizontal Output Transformer 

INDUCTANCES 

L-I 63T18 Filter Choke 2h 

L-2 63T1 Filament RF Choke 

L-3 63T1 Filament RF Choke 

L-4 63T1 Filament RF Choke 

L-5 60T1 Horizontal AFC Coil 12-42 mh. 

L-6 64T4 Horizontal Deflection Coil 

L-7 64T4 Horizontal Deflection Coil 

L-8 64T4 Vertical Deflection Coil 

L-9 64T4 Vertical Deflection Coil 

L-10 63T22 Linearity Coil 4-20 mh. 

L-11 63T20 Width Coil 0.15-0.75 mh. 

L-12 63T14 Peaking Coil Red, 0.120 mh on 12K 
Ohms 1/2W Res. 

L-13 63T16 Peaking Coil Blue, 0.160 mh 

L-14 63T13 Peaking Coil Yellow, 0.120 mh On 8.2 K 
Ohms 1/2W Res. 
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SYMBOL 
NO. 

L-15 

L-16 

INDUCTANCES (Continued) 
PART 
NO. DESCRIPTION 

63T13 Peaking Coil Yellow, 0.120 rnh On 8.2 
Ohms I /2W Res. 

63T15 Peaking Coil Green, 0.120 mh. 

PART NO. 

MISCELLANEOUS 

DESCRIPTION 

10T7 Bracket for Horizontal Oscillator Coil 

10T8 Shaft Support for R. F. Unit 

10T23 H. V. Mounting Bracket 

10T24 H. V. Cage 

10T26 Coil Sup. Bracket 

10T32 Yoke Mounting Brace 

10T54 Cable Clamp 

11T3 Line Cord Socket 

11T4 9 Pin Min. Wafer 1 1/8 

11T5 2/8" Min. Socket, 7 Pin Wafer 

11T12 Octal Wafer Socket 

11T28 9 Pin Molded 1 1/8 Socket 

11T 30 II. V. Condensor Plate 

11T33 Speaker Receptacle 

11T40 Octal Wafer 1 5/16 Socket 

11T41 Octal Molded 1 1/2 

11T46 Fuse Holder 

11T47 Octal Molded Plug 

11T50 H. V. Cap and Lead 

11T59 Kin Socket w/leads 

11T60 II. V. Socket Insulator 

1.11.61 One Prong Plug 

15T1 Min. Tube Shield 

PART NO. 

K 15T2 

37T1 

42T15 

42T17 

42T22 

42T24 

42T28 

44T1 

44T2 

56T1 

63T11 

63T24 

10T14 

10T17 

10T56 

10T57 

11T29 

11T32 

11T52 

12T1 

55T3 

55T4 

100T2 

100T3 

120T9 

120T18 

122T10 

122T11 

122T12 

122T13 

123T3 

125T1 

126T11 

130T10 

MISCELLANEOUS (Continued) 

DESCRIPTION 

Min. Tube Base Clip 

Couplate (Venicle Integrator) 

"K" Tran Clip 

H. V. Condensor Standoff 

Antenna Binding Post Assembly 

3 Amp. 125 Volt Fuse 

Fuse, 3 AG 1/4 amp. 

Line Cord 

Line Cord 

12 Channel Tuner 

Ion Trap ( 30 Gauss) 

Centering Device 

Tube Strap 

Tube Support 

Right Stop 

Left Stop 

Tube Cup 

Speaker Plug 

Speaker Shell 

Indoor Antenna 

5" Speaker Assembly ( 2D2302) 

6" Speaker Assembly (2D1303) 

Carton (201303) 

Carton ( 2D2302) 

Cabinet (2D2302) 

Cabinet (2D1303) 

Channel Selector Knob 

Fine Tuning Knob 

On-Off Volume Knob 

Contrast Knob 

Mask 

Back 

Front Control Plate 

Glass, Safety 

V21 
6J6 

R.F. Osc. 

Mixer 

V20 
6C116 

R.F. Amp. 

V6 
6C86 

2nd. I.F. 

V7 
6CB6 

3rd. 
Amp. 

VB 
6AL5 

Video Det. 

A.G.C. 

T6 
Power 
Trans. 

Test 
Socket 

T1 

6AU6 
1st. I.F. 
Amp. 

o 
V9 

12BH7 
Video 
Amp. 

T4 

  (4,1 

4),‘ 

V11 
12AU7 

Sync. Sep. 

Sync. Amp. 

V3 
6AV6 

Amp. 

V2 
(LAU 
Ratio 
Det. 

T5 
Ratio 
Transformer 

V1 
6AU6 
Audio. 
I.F. 
Amp. 

VIS 
6AL5 
Hor. 
Phase 
Pet. 

V14 
5U4G 
L.V. 
Rect. 

H.V. 
Lead 

V18 
6W4GT 
Dampe 

V16 
128H7 
Hot. 
Osc. 

V13 
6V6GT 
Vert. 
Output 

V19 
1B3GT 

H.V. Rect. 

V17 
6AV5GT 

Nor. 
Output 

Fuse 
'4 Amp. 

V12 
6C4 

Vert. Osc. 

V4 
6K6GT 
Audio 
Output 

Figure 6. 

Tube Layout. 
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MODELS 2D1303A, 2D2302A 

C-56 
5000 

INPUT 

23.61AC 

17.5440 con Tuelve p 

V20 6.11.05/613C5/60136 I LOW El• 

V21 6J6 

180W INPUT I 

300 
3 Amp 

INTERLOCK 

T-S 

CA 

f:a» 

0  um e low 

(0 508 3A. 

(0 63 0.61 IBA. 

6.33.Q f• 

V14 
5U 4 
RECT 

 * x 

* FILAMENT CHOKES 

r .71. -621- 1.73‘ri!-1341. 

ACC 

R-411 
0750 
IOW 

L-1 
214CH 

C- I9 

CI 

eM  e 250v. 

40MFD •OMFO 

NOTES: 

I. UNLESS OTHERNME NOTED. 

IA) CAPACITORS MARKED LESS TOAR CREW IN ket, 

MI- CAPACITORS MARKED GREATER THAN °NEW N modFD, 

ICI REMSTORS N OHMS; 11• MOO, M. 1,000,000 

ID) RESISTORS ¡i WATTS. 

2 PHONO • COLOR JACKS a ACCESSORIES OPTIONAL 

AND FURNISHED ONLY ON REQUEST. 

3. UNLESS OTHERWISE INDICATED ALL FILAMENTS ARE 
CONNECTED TO POINT 3. 

• UNLESS OTHERWISE INDICATED , 

IM CONDENSERS RATED AT 500 W.V. 

Ili INDUCTANCE VALUES IN Ow 

.R55 Nay or may not D• in circuit 

depending on Power tr•nSfor war used. 

U V • 

VIS 

6AL5 
PORIZ PHASE D 

R-66 
390 

VI 
6AU6 

RATIO DOT. DRIVER 

R-34 
47K 

T•4 
4.S MC. 
SOUND TAKEOFF 

lOO 
R-35 

V5 

6AU6 
1ST LP 

u33 

T 200 v 

CSI 
*49 .002 
SS 200V 

2.7K 

600v 
C-5I 

3 341 

R-68 
470K 

005 
2000 
C-•0 

1-5 

V2 

'AL 5 
R•T 10 

DETECTOR 

5-40 

ISO 

ee 3  n_e_ 

8 n 

T eg: 

+2500 

V6 

6CB6 
END I 

140 V. SUSS 

R-5I I 002 
3.96 

0-52 
39K 

L 
It- 420n 

AFC 
COIL 

7-2 
25.4 MC 

ur 
O 
O 
O 

r OUST T  _1 

V16 
12BH7 
00012.0SC. 

C-• I 
2 

R-70 
2.2 0 

R-72 
lOO NORIZ. 

HOLD 

VERTICAL 
HOLD 

33 

V7 

:37. (V' 
TC.-83  

6CB6 
3RD I.F. 

G-10 

e2 i) T5000 

V12 
6C4 

ISM VERT OS 
R-53 

C-44 R-76 

470 MO 

-43 25-210 
R-73 
TIOK T I C-45 

SON 

7-5 

25 761C 

Pd.  
(,,,TELLOwe 

Ve 

6AL5 

C-33 R-56 C-34 
05 4700 
6000 Ko 

.ERT NEIGHT 

R-55 0.5m 
IDO R-511 

C-600 
e4F0 

VI? 

6AV5 
00011 OUTPU 

”R-7/1 Control used only in those sets rah rent panel controls. 

R-76 
120 
2W. 

4700 

V4 

6K6 
AUD.OUT 

C-27 
.003 

3 6000. 

SPEAKER PLUG 

1PIR ENO 7•7 

+250V 

Ic:111ÉJ1 

V9 

L-I2 12E417 
RI? CEDIDO 
.00 VIDEO 

000-N_ AMP. 

S 
0-82 
12K 

47K 

6 em • o w 
II-57 i C-36 í 

R-60 .2 
ART Lin 600V 
4 « 

C-47 
.005 
600V. 

CORER 
CON. 

••250v 

V19 
IB3 

H.V. SECT 

L-I0 
4 - 20 Nm 
LiNEARIT 

YELLOW 
CrL-r4 

2K 
e-2 

• /1. • ov 

TEST SOCKET 

AUG 

FILAMENT -Y. 
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MODEL IDENTIFICATION CHART 

MODEL CHASSIS CABINET TYPE 

2D-1316A 21T2A Console Mahogany 

2D-2313A 17T2A Mantel Leatherette 

2D-2315A 21T2A Mantel Leatherette 

This booklet has been prepared to enable you to tune in better television 
pictures more easily and to acquaint you with some facts about television of in-
terest to every set owner. Take the time to read the book thoroughly—you'll be 
more than amply repaid. 

The functions of the controls and the operating procedure are presented 
first for ready reference. Information concerning installation and other general 
facts are placed at the rear of the booklet; however, they should be read carefully 
before the set is operated. 

GENERAL DESCRIPTION 

The models covered in this manual are an 18 tube, including 

the picture tube, 20 tubes with the UHF Tuner incorporated, AC 

operated, direct view, 17 and 21-inch rectangular television re-

ceivers. The receivers are complete in one unit and feature full 

coverage of all 12 V.H.F. channels and complete coverage of the 

entire UHF band with the UHF Tuner, automatic gain control, auto-

matic horizontal frequency control, inter-carrier sound system, 

CONTROLS 

electrostatic focusing, magnetically deflected picture tube and a 

sync stabilizer switch and control to adjust the operational charac-

teristics of the receiver for various signal areas. 

At the rear of the receivers is a safety interlock to prevent 

dangerous electrical shock and as an added safety measure, a 

fusible resistor is located in the low voltage power supply to pro-

tect the receiver in case of overloading. 

WARNING 

At all times during operation the top chassis plate is at 125 volts 

DC potential above ground and it also may be at the line-voltage 

potential depending on how the line cord plug is inserted in the 

power receptacle. 

Extreme caution must be observed when working with the chassis 

outside the cabinet and when power is applied to the receiver with 

the cabinet back removed. SE V E RE SHOCK may result from 

contact with chassis. 

Use an isolation transformer between the line cord plug and power 

receptacle when service is required. This removes all shock haz-

ards and is the ONLY safeguard. Damage to the receiver and test 

equipment may result without the use of an isolation transformer. 

..'"" rirre4"« 

At. INPUT e 

C` ' )<.• 

V SIZE 
CONTROL 

V NOLD 
CONTROL 

SYNC 
STASILIZER 
.OUST 
CONTROL 

FRINGE 
SUOURIAN HOLO 
LOC•L CONTROL 
SWITCH 

SI Ot 
. CONY NO. 

OViG NO 2307 - 9 

Figure L Front Control s. Figure 2. 

FUNCTIONS OF THE CONTROLS 

All the controls normally used in tuning in a program 
—both picture and sound—are located on the front of 
the receiver and at the top of the back of the cabinet. 
At the rear of the set are several controls which are pre-

set at the factory and may need slight readjustment at 
the time of installation. After installation, they should 
not be adjusted further, unless required by replacement 
or aging of tubes, variations in power-line voltage, or 

other external conditions. 

The receiver actually requires only three controls when 

tuning in a program; on-off volume, tuning and picture. 

The on-off volume and tuning controls are located in 

the center ( dual knob) while the picture control is a 

finger-tip knob to the left. 

The other front controls, brightness and the selector 

switch, need only be adjusted when required. The front 

controls are shown below. 

The controls at the rear of the receiver should be 
properly adjusted at the time of installation and should 
only require readjustment occasionally. The V. Linear-
ity, Ion Trap and Centering control adjustments should 
not be attempted by the operator as they should be 
made only by a serviceman. 

Rear Controls. 

FRONT CONTROLS 
On-Off Volume — Turns the receiver on or off and 
adjusts the sound volume level. 
Tuning—Tunes the receiver to the desired channel or 
station. This knob may be turned in either direction. 
Picture — Varies the contrast between the light and 
dark portions of the television picture. 
Brightness — Varies the brightness of the television 

picture. 
Selector Switch—Selects either the VHF or UHF tele-
vision band for operation. 

REAR CONTROLS 
VHF Antenna Knob—Tunes the built-in VHF antenna 

for maximum signal. 
V. Size—Changes size of picture vertically. 
V. Hold — Stops picture from moving up or down. 
Sync Stabilizer Adjust Control—Changes the opera-
tional characteristics of the receiver for the area in 
which the receiver is located. 
Fringe-Suburban-Local Switch — Selects the proper 
operational characteristics of the receiver for various 
signal strength areas. 
H. Hold—Provides adjustment for a steady picture, no 
horizontal movement. 
H. Size—Changes size of picture horizontally. 
V. Linearity—Changes vertical distribution of picture. 

Ion Trop—Controls illumination and focus of picture. 
Centering—Centers picture for proper framing. 
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MODELS 2D- 1316A, 1326A, 2315A, Ch. 21T2A; 2D-2313A, Ch.17T2A 

OPERATION 

When once you have become familiar with the use of 
the controls, tuning in a television program— picture 
and sound — is a simple matter. Carefully follow the 
procedure detailed below; you'll find the set as easy 
to operate as your present radio. 

Note that the dial at the right is calibrated in 

VHF channel numbers and the dial at the left in UHF 
channel numbers. Each station in the country is assigned 

a definite channel number which represents operating 
frequencies.. 

Before attempting to tune in a station, check with 
your newspaper to see if the station is on the air, and 
note the channel number. If you experience any diffi-
culty with the operation of the set, try a different sta-
tion or turn off the set and tune in again at a later time; 
the fault may have been in the transmission. 

TUNING PROCEDURE 

1. Turn the ON-OFF VOLUME control clockwise to turn 
the set on. Allow one-half minute for the set to warm up. 

2. Place the SELECTOR SWITCH in the proper 
position for the desired television range. 

3. Turn the Picture control fully clockwise. 

4. Rotate the TUNING knob until the indicator points 
to the desired channel number. 

5. Turn the TUNING knob back and forth until the 
best picture is obtained with adequate sound. 

6. Turn the PICTURE control fully counter-clockwise. 

7. Turn the BRIGHTNESS control fully counter-clock-
wise, and then turn it slowly clockwise until the picture 
tube just becomes light. 

8. Adjust the PICTURE control until the proper con-
trast between black and white is obtained. Readjust the 
BRIGHTNESS control if necessary. 

9. Adjust the VOLUME control for the desired sound 
level. 

10. When tuning from one station to another, it may be 
necessary to readjust the PICTURE control. 

CONTROL ADJUSTMENT HINTS 

VHF ANTENNA KNOB—The antenna tuning knob for 
the built-in VHF antenna should be used as a fine tuning 
control and should be adjusted until the best picture is 
obtained. In order to eliminate " Body Effect" when ad-
justing the antenna, stand in front and reach over the 
top of the set. Do not at any time force the knob in 
either direction if it becomes difficult to turn. 

MORI DON T AL 
LINEARITY 
MAGNET 

YOKE WING 
NUT 

DEFLECTION 
TORE 

ADJUSTING 
SCREW 

ION TRAP 
MAGNET 

HIGH 
VOLT FGE 
LEAD 

CENTERING 
CONTROL 

CENTERING 
MAGNET 

Figure 3A. 17- inch Tube Assembly. 

TUNING—The tuning knob should be used as a tuning 
knob on an ordinary home radio. Rotate the knob so 
the indicator points to the desired chanel number. Turn 
the knob back and forth until the best picture is obtained 
with adequate sound, and then adjust the picture control 
for proper picture contrast. 

ANTI PIN- CUSHION 
MAGNET 

DEFLECTION 
TONE 

ADJUSTING 
SCREW 

ION TRAP 
MAGNET 

HIGH 
VOLTAGE 
LEAD 

CENTERING 
CONTROL 

"e7,11'7` 

I DWG NO 2394-3 

Figure 3B. 21- inch Tube Assembly. 

ADJUSTMENT OF PICTURE 

The following pictures illustrate the results of misad-
justment of various controls on the receiver and also the 
effects on the picture of certain conditions external to 

the set. Underneath each picture is the correction to 

be made, if one is available. Some of these adjustments 
should be made only by a serviceman. 

CORRECTLY ADJUSTED—Pattern is 
clear, steady. Proper contrast be-
tween black, white and various 

shades of gray. 

TOO BRIGHT—Adjust brightness and 
picture controls for proper cor.trast. 

TOO MUCH CONTRAST— Adjust 
picture and brightness controls for 

proper contrast. 

VERTICAL MOVEMENT UP OR DOWN 
—Adjust V. HOLD control. 

TOO SMALL HORIZONTALLY AND 
VERTICALLY— Adjust both H. SIZE 

and V. SIZE controls 

TOO LARGE HORIZONTALLY AND 
VERTICALLY—Adjust both H. SiZE 

and V SIZE controls. 

OFF CENTER HORIZONTALLY— 
Serviceman should adjust 
CENTERING control. 

MULTIPLE IMAGES ( Ghosts) — Con-
dition can be minimized by proper 

orientation of antenna. 

iGN:TION INTERFERENCE—Caused 
by automobile ignition systems or 
by electrical motor-driven appliances 

in vicinity. 

R- F INTERFERENCE — Caused by 
high-powered radio transmitting 

equipment in vicinity. 

INSTALLATION 

POWER SOURCE 

The set should be operated from a 115-volt, 60 cycle, 
AC power source. The power consumption is 230 watts. 

LOCATION OF RECEIVER 
The set should be so located in the room that no 

direct light strikes the face of the picture tube. ( The 
surface on which the picture appears is the end of a 

HORIZONTAL MOVEMENT LEFT 
OR RIGHT—Adjust H. HOLD control 

DIATHERMY INTERFERENCE—Due to 
certain electrically operated medical 
equipment. This herring- bone pat-
tern may move vertically or may re-

main stationary as shown. 

large, horizontally mounted tube.) However, some in-

direct illumination in the room is desirable; it is not 
necessary to darken the room completely for proper 
viewing of the picture. Due consideration should be 
given also to the convenience of the electric outlet, and 
to the position of the receiver which gives the best 
reception with the built-in antenna. 

BUILT-IN VHF TELEVISION ANTENNA 
The new Built-in VHF Television Antenna incorporated 

in your receiver eliminates the need of an outside VHF 
antenna in most locations. In areas too distant for normal 
reception with a built-in antenna, provision is made for 
outside antenna connections. If any other type of antenna 
is used with the set, disconnect the transmission line 
from the built-in antenna to the antenna terminals. 
When connections are made, check to see that the an-
tenna terminal screws are moderately tight. 

The antenna is mounted inside the cabinet and is oper-
ated by the use of a knob at the top of the back of the 

cabinet. Since the antenna is fastened to the cabinet, it 
may be necessary to orient the cabinet to obtain the 
best reception. It is desirable that either the front or 
the back of the cabinet face the transmitting s+ation. 
If however, " ghosts" or multiple images appear, the 
cabinet may be rotated slightly to minimize this con-
dition. In some cases it may be necessary to face the 

back or the front of the cabinet toward a window to 

obtain a television picture. This may be due to walls, 

water pipes, or a steel structure in your location pre-
venting television reception. 

©John F. Rider 
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SERVICE DATA 

SERVICE ADJUSTMENTS 

Vertical Size and Vertical Linearity Controls (R-73 and R-75):Horizontal Size Control ( Figure 2): 

The vertical size and linearity controls should both be adjusted The horizontal size control should be adjusted until the picture 

at the same time while a test pattern is being transmitted. The fills the entire screen horizontally. A clockwise rotation will 

linearity control affects the upper portion of the picture while thedecrease size. To some extent the vertical size control setting 

size control affects the overall size especially the lower portionmay be affected by a major horizontal size adjustment. 

of the picture. Adjust both controls simultaneously until the test 

pattern is symmetrical and fills the entire screen vertically. Horizontal Hold Control ( L-30): 

Readjust the vertical hold control if necessary. The horizontal hold control is located on the rear flange of the 

chassis and should be adjusted in the following manner. 

CAUTION: Set the picture control to its normal operating position. Turn 

The vertical linearity control is on the top chassis plate, there- the thumb screw clockwise until it reaches its stop. Turn two 

fore, severe shock may result from contact. If an isolation trans- complete turns counter- clockwise. The thumb screw is a vernier 

former is unavailable, use an insulated screwdriver for the adjustment and will then be in the center of its range. 

adjustment to reduce shock hazards. The adjustment can be made 

from either the top or bottom of the chassis. 

Fringe-Suburban- Local Switch ( Figure 2): 

The three position switch selects the proper operational character-

istics of the receiver for the signal strength area in which located. 

The position of the switch is governed by the signal strength 

available. 

In the Fringe position the A.G.C. voltage is reduced to a bare 

minimum and the sync stabilizer adjust control affects the sync 

clipping level to reduce noise affects. 

In the Suburban position full A.G.C. is applied and the sync 

stabilizer adjust control functions as in the fringe position. 

In the Local position full A.G.C. is applied and the sync 

stabilizer adjust control is disabled. 

Sync Stabiliser Adjust Control ( R-61): 

Turn the iron core with a small screwdriver or adjusting tool 

until the picture is steady (no horizontal movement). Set the core 

to the middle of its range. 

After the iron core has been properly adjusted the thumb screw 

should then be used as a vernier adjustment to control synchro-

nization when necessary. 

Centering Magnet ( Figure 3): 

The centering magnet should be rotated and the control adjusted 

until the picture is properly framed keeping in mind that the effect 

of the control is governed by the position of rotation. If the con-

trol is above or below the neck of the picture tube, the picture 

will be moved up or down. To the left or right of the neck of the 

picture tube, the picture will be moved either to the left or right. 

Deflection Yoke ( Figure 3): 

The correct position for the deflection yoke is as far forward 

on the neck of the picture tube as the shape of the tube will allow. 

The control varies the operational characteristics of the sync Tube shadow or a tilted raster may result from an incorrectly 

clipper stage to obtain the optimum operation point for the least positioned yoke. If a positioning adjustment is necessary, loosen 

effect of noise interrupting synchronization. The control should the yoke wing nut located at the top of the picture tube assembly 

be adjusted for a steady picture. (fig 2). 

Ion Trap Magnet ( Figure 3): 

The position of the ion trap magnet MUST be over the grid 

of the picture tube (second cylinder from the base identified by 

a flared forward lip). If the adjustment is necessary, loosen the 

wing nut and rotate until the position which gives maximum illumi-

nation is found. Adjust the screw for maximum illumination. Re-

peat the above two steps. Rotate and slide magnet until the best 

focus position is found. Tighten wing nut. Adjustment should 

be made with brightness and picture controls set for normal 

viewing. 

Horizontal Linearity Magnet - 17" only ( Fig. 3A): 

The horizontal linearity magnet affects the linearity of the 

right side of the picture only. The magnet pulls or stretches the 

right side and has a greater effect closer to the picture tube. 

Anti-Pin Cushion Magnet - 21" only (Figure 3B): 

SPECIFICATIONS 

Sensitivity at the Antenna 

Video - 150 microvolts 

Audio - 150 microvolts 

(one volt above noise at detector) 

Antenna Impedance Requirements 

Balanced 300-ohm 

Audio Power Output Rating 

2 watts undistorted 

Speaker 

Permanent magnet type 

3.2 cihm voice coil impedance 

Power Supply Rating 

115 volts 60 Cycles, AC 

Power Consumption, 220 watts 

Intermediate Frequencies 

Video - 26.75 mc. 

Audio - 22.25 mc. 

Intercarrier Sound- 4.5 mc. 

Dimensions 

17" Chassis - 16" x l62'' x 21 2" 

21" Chassis - 19" x x 2"  

TUBE COMPLEMENT 

Schematic RTMA 

Ref. No. Type 

1 6BK7 

2 12AT7 

3-4-5 6CB6 

6 6A116V 

7 17I1P4 

7 21FP4A 

8 6 AU6 

9 6AL5 

10 6AV6 

11 25L6GT 

12 6BE6 

13 12BH7 

14 6AL5 

15 6SN7GT 

16 25BQ6GT 

17 6AX4GT 

18 1X2A 

19 6AF4 

20 6BK7 

Picture Tube Handling: 

Tube Function 

VHF, RF Amplifier 

VHF Oscillator- Converter 

IF Amplifiers 

Video Amplifier 

Cathode- Ray Tube 

Cathode- Ray Tube 

Audio IF Amplifier 

Audio Detector 

Audio Amplifier 

Audio Output 

Sync Clipper 

Vert. Blocking Osc. and Output. 

A.F.C. Discriminator 

Horizontal Multivibrator 

Horizontal Pulse Amplifier 

Damper 

High Voltage Rectifier 

UH F Oscillator 

UHF Pre-IF Amplifier 

High Voltage Power Supply: 

In the process of inspection, repairs, changing of tubes or 

transformers, or for any other reason where it is necessary to 

work within the high voltage power supply, the following should 

be closely observed. 

1. Terminals on the 1X2 A socket must be dressed toward the 

inside of the corona ring and be free of sharp protrusions. 

2. The corona ring must be dressed in such a way as to make 

its presence useful; that is, properly centered and about 1/8-

inch below the socket terminals. 

3. All leads must be dressed as far away as possible from the 

transformer winding. Excess lead length should be transferred 

to che top side of the chassis. 

33hen replacement of the 11.V. deflection transformer is neces-

sary, be sure to closely follow the precautions listed above. The 

transformer can easily be replaced with the chassis in the cabinet 

by the following procedure. 

1. Remove two ( 2) hex head screws on either side of the Il. Size 

control. 

2. Disengage the H.V. lead holder ring. (back side of shield 

can) 

3. Remove 2513Q6 plate cap. 

4. Remove shield cm by pushing back side of shield can toward 

front and lifting up. 

WARNING: 

High voltage on the plate caps of the 1X2A high voltage rectifier 

and the 25BQ6 horizontal pulse amplifier. DO NOT MEASURE 

this voltage. 

Schematic Di agram: 

The schematic diagram located at the rear of this manual 

shows all the values of resistance and capacitance and gives all 

the proper voltages at the pins of the tube sockets. The voltage 

readings were taken with a 20,000 ohm/volt voltmeter with normal 

operation, no signal input, and line voltage at 115 volts A.C. 

Replacing Tubes 

Before replacing the tubes the cabinet back must first be re-

moved. Removing the cabinet back disengages the safety interlock 

and removes the power to the receiver. Do not tamper with or 

attempt to defeat the purpose of the safety interlock as severe 

shock may result. 

Before replacing the High Voltage tubes first be sure the 

power is turned off and then short the corona ring of the 1X2A 

to the chassis. 

Adjust centering until an edge of the raster is visible. Loosen Due to the large surface and extreme high vacuum of the pictureWARNING: 

the positioning screws and slide the magnet backward or forward tube, care should be used when handling the chassis outside the Do not 
until the edge of the raster is vertically straight. If keystoning is 

cabinet. Do not subject the tube to excessive pressure of roughs over- loading and component failures 

handling as an implosion may result causing serious personal with the top chassis plate during operation 

injury. shock. 

noticed adjust magnets in vertical plane. 

remove any tubes while the receiver is in operation 

may result. Also contact 

may produce a severe 

If the receiver has been in operation for some time, the tubes 

become hot and gloves should be used when replacing tubes to 

prevent finger burns. 
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MODELS 2D- 1316A, 1326A, 2315A, Ch. 21T2A; 2D- 2313A, Ch. 17T2A 

SERVICE DATA 

TELEVISION FREQUENCY RANGES 

(All figures represent megacycles) 

Channel 
Channel 

Frequencies 
Picture Carrier 

Frequency 
Sound Carrier Receiver RF 

Frequency Oscillator Frequency 

Low Band 

2  54-60   55 25   59.75   

3  60-66 61.25  65 75  

4 66-72  67.25    71.75  

5  76-82  77 25   81 75  
6   82-88    83 25  _87.75_ 

High Band 

7  174-180   175.25   179.75   

8  180-186   181.25 _ 185.75 

9 ----   186-192  187.25   191 75 
10  192 198   193.25   197.75  

11 198-204_ 199.25 203.75 

12    204-210 205.25   209 75 

13_    210-216 211.25 215.75  

82 

88 

94 

104 
__110 

202 

208 

214 
220 

226 

232 

238 

R.M.A. WIRE COLOR CODE 

Listed below is a R.M.A. wire color code chart to aid 

in circuit tracing. 

Wire Color Where used 

Black B- or Ground leads 

Brown Filament leads 

Red Bi-leads 

Orange Screen leads 

Yellow Cathode leads 

Green 

Blue 

Violet 

Gray 

Whitt 

Grid or Control leads 

Plate leads 

Not used 

3.C. leads 

Bias leads 

COIL DC RESISTANCE CHART 

The DC resistance readings shown in the chart below have been taken with a ohmmeter directly across the coil being mea-

sured. The coils not listed in the chart have a DC resistance reading of less than one ohm. A tolerance of ± 5% is per-

missible. 

COILS RESISTANCE IN OHMS 

L17 

L20 

L22 

L23 

L24 

L25 

L27 

L28 

L29 

L30 

L31 

L32 

L33 

L34 

T3 pri. 

1.5 

1.5 

2.2 

2 

2 

2 

8 

8 

1.5 

80 

2.3 

72 

8.5 

2.3 

4.7 

COIL S 

13 pri. 

T4 pri. 

T5 pri. 

set. 

T6 pd. 

Sec. 

RESISTANCE IN OHMS 

T7A 

13 

T8 2514Q6 plate to 1X2A plate 

25BQ6 plate to term 4 

25BQ6 plate to term 3 

25 BQ6 plate to term 1 

term 7 to term 8 

term 7 to term 10 

19 pri. 

4.7 

170 

960 

160 

1100 

6.6 

68 

12.5 

180 

9.5 

17.5 

25.5 

2.6 

5.4 

7 

WARNING 
Before the chassis can be removed from the cabinet, 
the escutcheon, on-off- volume and tuning knobs must 

be removed. Pull knobs straight out and remove the 

two outside escutcheon screws and escutcheon. 

REMOVABLE SAFETY GLASS 

To clean the inside of the safety glass or the face of the 

picture tube, simply follow the procedure below. 

1. Remove the three ( 3) phillips head screws in the safety 

glass holder directly above the escutcheon. 

2. Remove the safety glass holder. 

3. Carefully remove the safety glass bypulling out and 

down from the bottom. 

STOP WASHERS 

TUNING SHAFT 
ASSY 

DRIVEN 

•ULLEY £395. 

0 -HOM TUNING SHAFT BRACKET 

DRIVE P LLEY 

FRONT VIEW 

DRIVEN PULLEY AWL 

DRIVE MALEY 

POINTVI PULLEY 

DW41 NQ 1009 

DIAL CORD REPLACEMENT 

DIAL CORD STRINGING: Two separate dial cords are 
used and can be restrung separately if replacement is 
neces sary. 

POINTER PULLEY STRINGING: Follow the above dia-
gram ( front view) and start by attaching the dial cord to 
the tension spring, route to pointer pulley and make 21/2 
clockwise turns around pulley. Route under tuning shaft 
to small pulley of driven pulley assembly, make 2!,; clock-
wise turns around pulley and connect to other end of ten-
sion spring. Tension spring must be in location shown when 
tuning shaft is rotated to extreme clockwise position. 

MECHANICAL TRACKING: If for any reason the stop 
washers do not correspond to the stop position of the tuner, 
loosen the two(2) drive pulley alien head set screws and 
reposition. Turn both the tuning shaft and tuner shaft to the 
extreme counter- clockwise position. Turn tuning shaft only 
1/6 turn clockwise. Tighten alien head set screws. 

POINTER POSITIONING: If when a station is properly 
tuned in and the pointer is off calibration, reposition the 
pointers as follows. 

I. Remove the on-off volume and tuning knobs. ( pull 
straight out) 

2. Remove two outside escutcheon screws and es-
cutcheon 

3. Remove pointer indicator and reposition. 

DRIVE PULLEY STRINGING: Drive pulley restringing re-
quires removal of the mounting plate assembly. To remove 
the mounting plate assembly follow the simple instructions 
below. 

I. Remove two ( 2) star knobs 

2. Remove two ( 2) pilot light shields and pilot light 
bulbs. 

3. Loosen two ( 2) drive pulley alien head set screws. 

4. Remove three ( 3) space screws 

5. Pulley assembly straight out. 

To restring the drive pulley turn the tuning shaft completely 
counter- clockwise. Follow the above diagram ( back view) 
and start by attaching the dial cord to the tension spring 
shown at the extreme left on the drive pulley. Route the 
cord through the opening in the pulley and make a 1/2 
counter- clockwise turn around the pulley and route under 
the tuning shaft. Make 5 1/2 counter- clockwise turn around 
tuning shaft between mounting plate and lugged washer. 
Then make one counter- clockwise turn around lug on washer 
and continue in the counter- clockwise direction and make 
1 1/2 turn around the tuning shaft between the lugged wash-
er. Route to the large driven pulley and make I 1/2 turn 
around the pulley and route to the drive pulley. Make 2 
complete counter- clockwise turns around the pulley and 
route through the opening and attach to the tension spring. 
Add second tension spring as shown. 

Replace mounting plate assembly and follow directions for 
mechanical tracking. 

©John F. Rider 
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WAVE FORM ANALYSIS 

TROUBLE-SHOOTING 

Trouble Probable Location Trouble Probable Location 

No Raster 

No Sound 
1. Defective tubes 11-13-16. 

2. Defective selenium rectifier. 

3. Defective resistors R52-82-101. 

4. Defective capacitors C70-72-74-90-

91. 

5. Defective transformer T9 or choke 

L32. 

6. Defective safety interlock or on-off 

switch. 

No Raster 
Sound Normal 

1. Insufficient or no high voltage, 

(refer to " No High Voltage" section). 

2. Defective picture tube. 

3. Second anode lead disconnected. 

4. Ion trap magnet misadjusted. 

5. Defective C.R.T. socket. 

No High 
Voltage 

I. Defective tubes 15-16-11-18. 

2. Defective transformer T8, yoke T7 

or coil L30-31. 

3. Defective capacitor CI05-106-107-

108-110-111-112. 

4. Defective resistor R92-96-97-98-

99-100. 

No Picture 
No Sound 
Raster Normal 

1. Defective antenna or lead-in. 

2. Defective tuner tube 1-2. 

3. Defective tuner (refer to page 110. 

4. Defective tubes 3-4-5-6. 

5. Improper voltages or resistances at 

sockets of tubes 3-4-5-6. 

6. Improper alignment. 

7. Defective crystal detector. 

8. UHF power plug not in place. 

No Sound 
Picture Normal 

1. Defective tubes 8-9-10-11. 

2. Improper voltages or resistances 

at socket of tube 8-9-10-11. 

3. Defective speaker or leads broken 

or not in place. 

4. Defective transformer T3-4 or coil 

L29. 

5. Improper sound alignment. 

No Sync 1. Defective tube 12. 

2. Improper voltages or resistances at 

socket of tube 12. 

3. Defective F-S-L switch or in wrong 

position. 

4. Sync stabilizer adjust control 

misadjusted. 

Insufficient or no 
Vertical Sweep 

I. Defective tube 13. 

2. Defective transformer T5-6 or yoke 

T7. 

3. Defective capacitor C70-85-86-87. 

4. Defective resistor R68-73-74-75-76-77. 

Picture Cannot be 
Centered 

1. Defective picture tube. 

2. Defective centering magnet. 

3. Defective ion trap magnet. 

Poor Focus 1. Improper adjustment of Ion trap. 

2. Defective picture tube. 

Poor Horizontal 
Linearity 

1. Improper adjustment of linearity 

magnet ( 17") or anti- pin cushion 

magnets ( 21"). 

2. Defective tube 16-17. 

3. Defective capacitor C105-106-111. 

4. Defective transformer T8 or coil L31. 

Snow or Poor 
Picture 

1. Insufficient signal input. 

2. Defective antenna or lead-in. 

3. Improper alignment of CI- A- B. 

4. Weak tubes 1-2-3-4-5. 

5. Improper video IF alignment. 

Lock of Contrast 1. Defective tube 6. 

2. Defec,ive crystal detector. 

3. Improper video IF alignment. 

Washed Out or 
Picture Smear 

I. F- S- L switch in wrong position. 

2. Defective crystal detector. 

3. Gassy tube 1-3-4. 

4. Improper video IF alignment. 

The drawings on this page illustrate the wave forms at various 

positions within the receiver. The wave forms are not theoretical 

but exact copies of that shown by an oscilloscope and were taken 

under normal operating conditions, with a transmitted signal and 

the picture in sync at all times. 

When checking the wave forms, connect the ground lead from 

the oscilloscope to the top chassis plate and the hot lead to the 

position indicated. The wave shapes may vary somewhat depending 

on the strength of the signal, the picture information being trans-

mitted and the adjustments of the various controls. 

Under each wave form is the schematic reference, position 

taken at, peak-to-peak voltage and the type of wave form indicated 

(Vertical -60 cycles and Horizontal - 15, 750 cycles). 

VERTICAL PULSE 

Pin 5 of Tube 12. 

Plate of Sync Clipper 

25 volts Peak-to-Peak 

rr( 
VERTICAL PULSE 

Pin 4 of Tube 13 

Grid of V. Output 

95 volts Peak- to- Peak 

HORIZONTAL PULSE 

Pin 5 of Tube 12. 

Plate of Sync Clipper 

25 volts Peak-to- Peak 

HORIZONTAL PULSE 

Pin 1 or 5 of Tube 14 

Cathode of A.F.C. Discr. 

15 volts Peak-to- Peak 

HORIZONTAL PULSE HORIZONTAL PULSE 

Pin 7 of Tube 14 

Plate of A.F.C. Discr. 

6 volts Peak- to-Peak 

Pin 5 of Tube 15 

Plate of II. ?Ault. 

35 volts Peak-to-Peak 

VERTICAL PULSE 

Pin 3 of Tube 13 

Cathode of V. Blocking Osc. 

125 volts Peak- to-Peak 

W 
HORIZONTAL PULSE 

Pin 2 of Tube 14 

Plate of A.F.C. Discr. 

4 volts Peak- to- Peak 

HORIZONTAL PULSE 

Pin 5 of Tube 16 

Grid of H. Pulse Amp. 

100 volts Peak- to- Peak 

@John F. Rider MODELS 2D-1316A, 1326A, 2315A, Ch. 21T2A; 2D-2313A, Ch. 17T2A 



MODELS 2D-1316A, 1326A, 2315A, Ch. 21T2A; 2D-2313A, Ch.17T2A 

GENERAL DESCRIPTION 
VHF Tuner: ANT. ANT. 

The Tuner is composed of a separate sub-chassis consisting of 

a 6BK7 ( twin triode) cascode RF Amplifier and a 12AT7 tube ( twin 

triode) for the oscillator and converter. Separate high and low band 

coils and trimmers are used with an automatic switching device to 

change bands. The tuner selects and amplifies the stations signal 

and converts it to the carrier IF frequency of 26.75 MC for video 

and 22.25 MC for sound which in turn is then fed to the IF amplifiers 

for further amplification. 

Video IF Amplifier: 

The Video IF Amplifiers are mounted on a separate sub-chassis 

along with a crystal video detector and the A.G.C. network. The 

IF amplifier section consists of three ( 3) staggered tuned stages 

with an over coupled output IF transformer using 6CB6 (pentode) 

tubes with self resonant core tuned coils. Since the receiver is 

of the intercarrier type both the video and sound IF frequencies 

are amplified simultaneously and then detected by a Raytheon 

CK-706 crystal. The signal is then coupled to the video amplifier 

and the first grid of the sync clipper. The A.G.C. network of R-59 

and C-78 develops a negative bias voltage proportional to the 

average composite video signal. 

Video Amplifier: 

The Video Amplifier section consists of a 61H6V (pentode) 

tube with a degenerative picture ( or contrast) control ( R-33) to vary 

the signal to the cathode of the picture tube. The audio signal is 

also ampleified in this stage and then separated by a 4.5 MC trap 

(L-29). This trap also serves to separate or keep the audio from 

appearing in the picture. 

Sound Section: 

The Sound Section consists of a 6AU6 (pentode) 4.5 MC audio 

IF amplifier, GALS (twin diode) ratio detector, 6AV6 (triode) audio 

amplifier and a 25L6 (beam power amplifier) output tube. Due to 

the hetrodyne action between the video and sound IF frequencies 

at the video detector a 4.5 MC signal is obtained containing the 

audio information. After the video detector the audio information 

is amplified by the video amplifier, separated from the video by the 

trap ( L-29), amplified, detected and further amplified before being 

coupled to the speaker. 

Sync Clipper: 
The Sync Clipper stage utilizes a 6BE6 (heptode) tube which 

functions as a.sync separator and noise clipper. The signal from 

the output of the video amplifier is coupled to pin 7 through R-34 

and C-77. With the positive going signal at pin 7 and the low 

plate voltage sync separation is accomplished. When noise bursts 

are present the negative going signal from the video detector, 

coupled through R-58 to pin 1, cuts the tube off and eliminates 

false sync information in the output. A sync stabilizer adjust con-

trol ( R-61) is provided to adjust the cut-off or clipping level by 

varying the bias voltage to pin number 1. A three position F-S-L 

switch is also provided to change the operational characteristics 

of the receiver for various signal level areas. The switch discon-

nects the control ( R-61) from the circuit and applies a fixed bias 
voltage orly in the " local" position. In the " fringe" position the 

A.G.C. source is connected to 240 volt B plus through 10 megohms 

of resistance ( R-56, R-60). No bias voltage to the RF and IF tubes 

is utilized in this position allowing maximum amplification. In 

the "suburban" and " local" positions, full A.G.C. is applied. 

sync pulses are separated from the video signal without the noise 

effects and then coupled to the vertical blocking oscillator cathode 

and horizontal A.F.C. 
0 

Vertical Deflection: 

6BK7 
R.F. 

UHF - VHF 
SWITCH 

VHF TUNER 

12A17 

CONV. OSC. 

7 

VIDEO IF AMPS 

R. F. 
CAVITY 

UHF TUNER 
— 

XTAL 
CONV. 

6BK7 
CASCODE 

AMP 

6AF4 
OSC. 

V/ 

It 
I.F. 

6CB6's 

2nd 
I.F. 

• 

3rd 
I.F. 

AGC 

XTAL 
DET. 

6AU6 
AUDIO 
IF AMP 

AUDIO SECTION 

6AL5 
AUDIO 
. DE T 

LOW 
VOLTAGE 

CIRCUIT DESCRIPTION 

6BE6 
SYNC. 
CLIPPER 

6AL5 
A.F.C. 

AFC Discriminator: 

6SN7 
H. MULT. 

25BQ6 
HORIZ. 
AMP. 

6AH6V 
VIDEO 
AMP. 

6AV6 
AUDIO 
AMP 

25L6 
AUDIO 
OUTPUT 

SPEAKER 

, — — — — — — — 
I 12BH7  1 

 I VERT. VERT. I 
OSC. OUTPUT 

6AX4 
'DAMPER 

C. R. T. 

IX2A 
HIGH 

VOLTAGE 

The Horizontal Multivibrator uses a 6SN7 ( twin triode) tube and 
The Automatic Frequency Control section utilizes a 6AL5 (twin 

The Vertical Deflection se ct ion consists of a 12SN7 ( twin diode) tube which functions as a discriminator. The horizontal is of the conventional cathode coupled type. The core tune 

triode) tube, one-half being used as a bloc ki ng oscillator and the sync pulses from the output of the sync clipper are coupled to the parallel resonant circuit (L-30 and C-97) is used as a hold adjust 

AFC tube through capacitor C-79. At the same time two feed back 

voltages of opposite polarity are intergrated and applied to the 

plates of the AFC tube. The two feed back voltages are obtained 

from a separate winding (terminals 7 and 10) of the H V deflection 

transformer and are of the same frequency as the horizontal multi-

vibrator. Any phase shift between the horizontal sync pulses and 

the horizontal multivibrator signal will cause one diode section to 
Horizontal Pulse Amplifier: 

conduct more than that of the other. This will result in a DC bias 

voltage applied to the grid of the multivibrator and change the The Horizontal Pulse Amplifier utilizes a 25BQ6 (beam pentode 

operating frequency. The output of the AFC discriminator thus tube to develop the necessary power for the fly back pulse and the 

synchronizes the horizontal multivibrator to the incominghorizontal horizontal winding of the deflection yoke. 

sync pulse. 

other half as an output amplifier. The signal from the plate of the 

sync clipper is coupled through R-67 and C-81 to the cathode of 

the blocking oscillator. The vertical hold control ( R-69) in the 

grid circuit varies the oscillator operating frequency, thus providing 

adjustment for synchronization. The vertical size control ( R-73) 

varies the amplitude of the pulse to the grid of the amplifier and 

controls the amount of vertical deflection. The vertical linearity 

control ( R-75) varies the cathode resistance, thus adjusting the 

operating characteristics of the amplifier to provide the proper 

wave shape to obtain a linear picture vertically. The network of 

C-84, C-85 and R-70, R-71 is designed to eliminate vertical retrace 

lines at high brightness levels. 

Horizontal Multiyibrator: 

ment to stabilize the frequency of oscillation. Because of th 

wide pull- in range of the automatic frequency control tube a fin 

hold control is not necessary. The output signal of the multivi 

brator is coupled to the horizontal pulse amplifier through capacito 

C-106. Capacitor C-107 is a negative peaking device to aid i 

cutting off the pulse amplifier tube at the proper time. 
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VIDEO I F ALIGNMENT 

CIRCUIT DESCRIPTION 

Damper: 

The Damper tube (6AX4-diode) performs three functions: aids 

in horizontal scanning, suppresses oscillations which occur over 

part of the horizontal scanning cycle and gives an increase in 

plate supply voltage for the vertical blocking oscillator, vertical 

output amplifier and first anode of the picture tube. 

Hi-Voltage Supply: 

The High Voltage (second anode) is obtained from the auto-

transformer type primary winding of the H V deflection transformer 

(T-8). When the plate current of the H pulse amplifier tube is cut 

off, the field built up in the primary winding collapses and induces 

a high voltage surge which is rectified by the 1X2A tube, filtered 

V.H.F. Tuner: 

by the capacity of the aquadag coating of the picture tube and 

applied to the second anode. The 1X2A is a conventional half-

wave high voltage rectifier and obtains its filament power from a 

separate secondary winding of the H V deflection transformer. 

Low Voltage Supply: 

The B plus voltage for the receiver is obtained from the voltage 

doubler arrangement of two selenium rectifiers and filter capacitors 

C-90 and C-91. The majority of the receivers tubes obtain its 

filament power from the filament transformer (T-9), however, three 

tubes are connected in series with resistor R-101 and placed across 

the 115 volt AC line. A safety interlock is provided to reduce 

shock hazards and a resistor type fuse is connected in series to 

protect the receiver in case of overloading. 

SERVICE HINTS 

Before looking into the tuner for a particular trouble, first make 

the following observations. Since the receiver is of the inter-

carrier type both the sound and video information are amplified 

simultaneously by the tuner, I F and video amplifiers. Therefore, 

if the sound section is functioning normally it can be assumed 

that there are no defects in the tuner, I F or video amplifiers. If 

the receiver is "dead" (no sound or picture - raster normal) first 

determine whether a signal is being transmitted and then check the 

antenna, lead-in and connections to the receiver. Next, rotate the 

contrast or picture control completely to the left (counter-clockwise) 

and observe the face of the picture tube. Advance the control to 

the extreme clockwise position and again observe the face of the 

picture tube. If no " snow" appears check the video amplifier, 

detector and second and third IF amplifiers, If, however, an in-

crease of "snow" appears check the first IF amplifier before 

looking into the tuner. 

The tuner can easily be serviced by removing the three hex-

head nuts on top and the one on the bottom which holds bottom 

cover in place. Removing the bottom cover makes all the tuner 

components within easy reach and all parts can be serviced. When 

working inside the tuner do not move any component a great dis-

tance as a change in the distributed capacity may result and offset 

the alignment. When replacing components be sure to obtain the 

same lead length and replace them in the same position. 

A majority of tuner troubles are often open and high resistance 

ground or coil solder connections, defective trimmers or coils and 

defective switch contacts. 

Open or high resistance connections can easily be repaired by 

placing a hot soldering iron at the solder connection. 

Defective switch contacts may cause an intermittent condition 

or the loss of one or both bands. Contact replacement is easily 

accomplished by removing the, two switch plate tension springs, 

the hex-head bolt and the switch plate bracket. Lift up the switch 

plate assembly and remove the switch contact holder and replace 

contacts ( see page 17. 

A. G. C. 

The A.G.C. is a negative bias voltage proportional to the 

average composite video signal, developed by the network of R-59 

and C-78 and applied to the R F and first and second IF amplifiers. 

The magnitude of the A.G.C. voltage will vary according to the 

strength of the signal being received. However, it will closely cor-

respond to the detector output voltage (across R-27). As a fast and 

simple check to determine whether the A.G.C. voltage is normal, 

measure both the A.G.C. and detector output voltage. Under normal 

operating conditions these two voltages will be approximately the 

same. 

Sync Stability: 

For optimum sync stability the following points should be con-

sidered. A three position F-S-L switch and a sync stabilizer adjust 

control are provided along with the two hold controls. The position 

of the switch is governed by the strength of the signal being re-

ceived and the control should be adjusted for a steady picture. 

The position of the switch and the adjustment of the control are 

important for good sync stability (control will not function in 

"local" switch position). 

For good horizontal sync stability both the horizontal hold 

thumb screw and coil core should be set to the center of their 

respective ranges. ( Center position before going out of sync in 

either direction). 

For good vertical sync stability the vertical hold control can 

be adjusted to reduce the effect of noise that may interrupt syn-

chronization in reception areas where noise conditions exist. 

Rotate the vertical hold control until the picture is moving upward 

and just locks into place. At this control setting, the noise will 

have the least tendency to interrupt vertical synchronization. 

Vertical Distribution: 

A fast and simple method to check the vertical distribution of 

a TV picture, without a test pattern, rotate the vertical hold con-

trol until the picture is moving slowly downward. Observe the 

black horizontal bar. If the vertical size and linearity controls NOTE : 

are properly adjusted, the bar will not change in thickness as it 

moves from top to bottom. 

Step 
No. 

Signal 
Generator 
Freq. ( mc.) 

Sweep 
Generator 
Freq. ( mc.) 

Signal 
Input 
Point 

Output 

Point 
Remarks Adjust Response 

23.5 
26.2 

25 
Pin 1 of 

tube 5 

Scope at junc-
tion of L25, 
R27, C58 

Connect short 
between pin 5 and 
pin 6 of tube 4 

2 

T2 pri. 
T2 sec. 

Coupling 

Rod 

Calibrate scope for sensitivity of one volt per inch. Adjust peak response for oi h deflection. Marker should fall 

10% down. If response curve is not as shown readjust coupling rod ( bottom of T.2 r proper band-width and T2 primary 
and secondary for flat response and maximum gain. 

3 21.4 
Converter 

grid 
VTVM at 
junction of 

L25, R27, C58 

Remove Short. 
Adjust generator for 
output of approx. 
2 volts DC 

L19-B 
(top of 

chassis) 

Maximum 
Reading 

4 26.5 

Converter 
grid 

VTVM at 
junction of 

L25, R27, C58 

Adjust generator for 
output of approx. 
2 volts DC 

L19-A 
(bottom of 
chassis) 

Maximum 

Reading 

5 21.4 
Converter 

grid 
VTVM at 
junction of 

L25, R27, C58 

Remove Short. 
Adjust generator for 

output of approx. 
2 volts DC 

LI9-B 
(top of 
chassis) 

Maximum 

Reading 

6 23.8 

Converter 

grid 
VTVM at 

junction of 
L25, R27, C58 

Adjust generator for 
output of approx. 
2 volts DC 

L 16 
Maximum 
Reading 

7 25.0 
Converter 

grid 
VTVM at 

junction of 
L25, R27, C58 

Adjust generator for 
output of approx. 
2 volts DC 

L15 
Maximum 

Reading 

8 25 
Converter 

grid 
Scon at junc-

tion of L25, 
R2-, C58 

T2 pri. 

(top of 
chassi s) 

Rock for flat 
response 

9 
23.5 

26.5 
25 

Converter 
grid 

Scope at junc-
tion of L25, 

R27, C58 

Marker should be 50% 
down and response curve 
should be as shown-1f 
not, repeat alignment. 

Check 
point 
only 

24 rs 

i••--

Picture 1F frequency 26.75 MC — Sound IF frequency 22.25 MC. 
* NOTE: A very short lead from the generator must be used to prevent regeneration. 

VIDEO TRAP COIL (L-29) ADJUSTMENT 

1. Tune in a station. 
2. Adjust the tuner until sound bars just appear. 
3. Turn L-29 slug all the way out (counter- clockwise). 

4. Turn the slug in (clockwise) until the horizontal 

scanning lines are smooth and continuous 

SOUND I-F ALIGNMENT 
Short antenna to ground. 

4.5 

Junction of 
1.25, R27, 
C58 

VTVM at 

junction of 
R44, C65, C67 

T3 pri. 

(bottom of 
chassis) 

Maximum 
Reading 

4.5 

Junction of 

L25, R27, 
C58 

Scope at junc- 

tion of R44, 
(:65, C67 

Sweep approximately 

100 kc— Adjust for 
maximum linearity 

T3 sec. 
(bottom of 
chassis) 

4.5 
Junction of 
L25, 1(27, 
C58 

Scope at junc- 
don of R44, 
C65, (:6- 

Sweep approximately 
100 kc—Adjust for 
symmetry of peaks 

T3 pri. 
(bottom of 
chassis) 

L-29 coil should only be adjusted as prescribed. Do not adjust for maximum sound. 
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MODELS 2D-1316A, 1326A, 2315A, Ch. 21T2A, 2D-2313A, Ch. 17T2A 

PRE-ALIGNMENT PRECAUTIONS 

1. If sweep generator does not have a balanced output, connect 3. Connect signal generator through a 1000 mmf capacitor. 

a 150 ohm resistor in series with the ground lead and 150 ohms 

minus the internal resistance of the generator in series with 4. Set F-S-L switch to " Fringe" position. 

the hot lead. 

2. Connect a 1000 mmf capacitor across scope terminals and a 

10K ohm resistor in series with hot scope lead as close to test 

point as possible. 

5. When aligning the IF Amplifier be sure tuner is turned to high 

band channel 13. 

TB 
VERT. 

OSCILLATOR 
TRANS. 

LIS 
VILE TUNE 

UHF 
POWER 
SOCKET 

RIP 
DE1ECOR 
TRANS. 

C70 
FILTER 
LYTIC 

V. SIZE V. HOLD 
CONTROL CONTROL 
R73 R69 

UHF 
SIGNAL 
PLUG C72 

FILTER 
LYTIC C 91 

FUSIBLE 
SISTOR SELENIUM 

RECTIFIERS 

RS 

RESISTOR 

SYNC. 
STABILIZER 
ADJUST 
CONTROL 
R 61 

T4 
AUDIO 
OUTPUT 
TRANS. 

Ft101 
FILAMENT 
DROPPING 
RESISTOR 

T8 
It V. DEFLECTION 

TRANSFORMER 

S 
-.L 

H. SIZE 
CONTROL 

L30 

  ADJUSTMENT 
FRINGE 

SUBURBAN H. HOLD 
LOCAL CONTROL 
SWITCH 

Figure 6. Top Chassis View. 

I DWG NO. 2387 - 2 

RIOS 

MIMIC« 

19 
ARK. 
TIMM 

1111.111101111 
MOT 1/110111 

8118407 
awn 

25130801 
ZIll 

IIIIM-1101111.18•11 

L., 

cl-`91 ci, t>34pe.. 

Rai 
Inc nasty 

R89 R73 

j. 

8A•L3 
eintalle 

Figure 7. Bottom Chassis View. 

Da No 23•7-11 

VHF TUNER DIAGRAM 

12 AT 7 

SWITCH PLATE 
TENSION SPRING 

LINK 

LINK SPRING 

L-11 

Connection to 
converter 

TUNING SHAFT 

L- I0 
L-8 
L-7 

L-5 
L-3 

TUNER ASSEMBLY 

6BK7 

C-14 

CORE 
RETAINING 
NUTS TREADLE 

C-28 

C-31 

BOTTOM COVER 

FRONT CAM 

C 2 B 
Low- band antenna 

trimmer 

C 2 A 
Hi - band antenna 

trimmer 

C14 

Hi. R- F Sec. 
9 

16 

Low- bond Osc. 
G-31 

I " 
16 

BAR 

SWITCH PLATE 
- ASSEMBLY 

C - II 

REAR CAM 

- 18 

C-22 

I1---  
The dimensions shown 

I / ore approx. from the 
..1 shoulder of screw head 
i to mounting base. 

G-11 • 
Hi. R-F Pri. 

25"-
32 

I 6 \ G-I8 
Low R- F Pri 

\ C-22 
Low R-F Sec. 

16 

Hi- bond Osc. 
028 

Dwg. No. 2387-6A 

Figure 8. VHF Tuner Diagram. 
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V-video 
S- sound 

No. 
Step 

Signal 
Generator 
Freq. ( mc.) 

Sweep 
Generator 

Freq. ( mc.) 

Signal 
Input 
Point 

Output 
Point 

Remarks Adjust Response 

1 
V-83.25 
S -87.75 

Channel 6 
Antenna 
Terminals 

Test Point 
(terminal 6) 
* 

Adjust for maximum 
response 

C-2B 

Jr.\ 

2 V-83.25 
S-87.75 

Channel 6 
Antenna 

Terminals 

Test Point 
(terminal 6) 
* 

Adjust for maximum response C-18 C-22 

v 

r.,__Ç 

3 

V-77.25 
S-81.75 
-67.25 

S-71.75 

V-61.25 
S-65.75 
V-55.25 
S-59.75 

Channel 5 

Channel 4 

Channel 3 

Channel 2 

Antenna 
Terminals 

Test Point 

(terminal 6) 
* 

See sketch on 
schematic 

Adjust tuner until re-
sponse curve appears 

on scope. 

Adjust trimmers for 
compromise which 
will give the best 
overall response 

across band. 

C-18 
C-22 

RV 

TUNER ALIGNMENT 

1. Preset trimmer screws C11-14-18-22-28-31- to dimensions shown on page 17). 

2. Preset coil cores L3-5-7-8-10-11 in the following manner: 
(a) In low band position, turn tuner to top of stroke (cores furthest out of coil). 

(b) Switch will be in low band position. 
(c) Adjust coil cores 1.6 inch from core to ead of coil form (use core aligning tool if available). 

LOW BAND RF TRACKING Turn Tuner to channel 6. 
NOTE: Low Band must be aligned before high band. 

1 
V-211.25 
S-215.75 

Channel 13 
Antenna 
Terminals 

Test Point 

(terminal 6) 
* 

Adjust for maximum 
response 

C- 2A 

2 
V-211.25 
S-215.75 

Channel 13 
Antenna 
Terminals 

Te st Point 
(terminal 6) 
* 

Adjust for maximum 
response 

C-11 
C-14 

3 

V-205.25 
S-209.75 
V-199.25 
S-203.75 
V-193.25 

S-197.75 
V-187.25 
S-191.75 
V-181.25 

S-185.75 
V-175.25 

S-179.75 

Channel 12 

Channel 11 

Channel 10 

Channel 9 

Channel 8 

Channel 7 

Antenna 
Terminals 

Test Point 
(terminal 6) 
* 

See sketch on 
schematic 

 Adjust tuner until re-
sponse curve appears 

on scope. 
Adjust trimmers for 
compromise which 
will give the best 
overall response 

across band. 

C-11 
C-14 

LOW BAND OSCILLATOR TRACKING Turn Tuner to channel 6. 

Scope at junc- Adjust until marker is 

1 83.25 Channel 6 
Antenna 
Terminals 

tion of L25, 
R27, C58 

50% down on low 
frequency slope 

C-31 .œo 

Scope at junc- Marker should be  

2 
67.25 
55.25 

Channel 4 
Channel 2 Ch 

Antenna 
Terminals 

don of L25, 
R27, C58 

_ 

50% down on low 

frequency slope 

.are 

W0g ,ffl \... F 

HIGH BAND OSCILLATOR TRACKING Turn Tuner to channel 13. 

1 211.25 Channel 13 
Antenna 
Terminals 

Scope at junc- 

tion of L25, 
R27, C58 

Adjust until marker is 

50% down on low 
frequency slope 

C-28 
30%) (-----\ .. 

MIMEO. 

2 
193.25 

175.25 

Channel 10 

Channel 7 

Antenna 
Terminals 

Scope at junc- 
tion of L25, 

R27, C58 

Marker should be 
50% down on low 
frequency slope 

so% 

01.10 

()John F. Rider 

UHF TUNER SERVICE MANUAL 

GENERAL 

The UHF Tuner is a single conversion, continuous 
tuning device which mechanically mounts directly 
over the VHF tuner in the receiver. The tuner is coupled 
to the VHF tuner by drive gears which thus provides 
tuning of both UHF and VHF by the same tuning knob. 
The tuner obtains its filament and plate supply voltages 
from the TV chassis and a switch is provided to select 
the desired tuner for operation. Signal points and fila-
ment leads are not switched. 

DESCRIPTION 

Two variations of UHF tuners may be encountered. 
Only minor differences exist as can be seen by refer-
ring to figures 3 (early version; and 4 ( later version). 
The later version tuner can easily be identified by the 
terminal strip below resistor R-2. ( see figure 5). 

The UHF Tuner selects the UHF stations video and 
sound carrier and converts them to the carrier IF fre-
quency of 26.75 MC for video and 22.25 MC for sound 
which is coupled to the IF amplifiers in the receiver 
by 10 inches of RG-62U cable. 

MODELS 2D- 1316A, 1326A, 2315A, Ch. 21T2A; 2D-2313A, Ch. 17T2A 
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MODELS 2D-1316A, 1326A, 2315A, Ch. 21T2A; 2D-2313A, Ch. 17T2A 

SCHEMATIC DIAGRAM 

CIRCUIT DESCRIPTION 

The UHF Tuner employs a double coaxial line Ri-
cavity pre-selector. The coaxial line arrangement has 
th o advantages of high selectivity, low insertion losses, 
uniform band-width and good shielding against oscil-
lator radiation. The coaxial cavity is basically a one-
quarter wave shorted tuned stub. The electrical length 
of the cavities is varied by a ribbon which is attached 
to the dial cord and pulley arrangement. In this manner 
tuning is *accomplished similar to varying the length 
of a tuned stub which would change the resonant length 
for various frequencies. The dial cord is of a special 
material which is not affected by temperature or mois-
ture and is locked to the pulleys which eliminates the 
possibility of slippage. Tracking screws are provided 
in the cavities to obtain uniform band width and sensi-
tivity. The tracking screws vary the capacity between 
the ribbon and the cavity wall and thus vary the elec-
trical length of the ribbon. 

The oscillator tube used is a 6AF4 which is similar 
to the 6F4. Oscillator tuning is accomplished by a 
one-quarter wave shorted parallel wire transmission 
line arrangement. It differs from the RF cavities, in 
that a shorting bar is used to vary the electrical length 
of the lines. This method provides very stable opera-
tion. 

Inductive or link coupling is employed to transfer the 
signal between stages. The arrangement of link coup-
ling gives maximum selectivity and constant band-

width over the entire UHF band. The signal from the 
output coupling link is mixed and detected by a CK-710 
crystal detector and then applied to the tuned input of 
the cascode Pre-IF amplifier which is tuned to a center 
frequency of 25 MC and has the features of low noise 
and broad band-width. The signal is amplified by the 
cascode amplifier and then coupled to the IF amplifier 
section in the receiver through 10 inches of RG-62U 
coaxial cable. 

The UHF Tuner maintains a fairly constant antenna 
input impedance of 300 ohms, has an overall band-
width of 6 to 8 megacycles and has an oscillator in-
jection cu,rent ratio of approximately 2 to 1. The only 
amplification of the signal takes place in the cascode 
amplifier. The signal is not amplified in the RF cavities, 
therefore, the sensitivity of the receiver on UHF will 
not quite equal that of VHF. A receiver equipped with 
a UHF tuner will have an overall UHF sensitivity of 
approximately 150 microvolts. 

Service features of this tuner provides a convenient 
check point for measuring the oscillator grid current 
to determine whether the oscillator is functioning. 
Also provisions have been made for measuring the 
oscillator injection current to check both the crystal 
detector and the oscillator. An opening is also provided 
for coupling to the input grid coil when alignment of 
the cascode amplifier is necessary. 

SERVICE HINTS 

If the receiver is "dead" when attempting to view a 
UHF program, first check the position of the selector 
switch, then determine whether a signal is being trans-
mitted and then check the antenna and lead-in con-
nections before suspecting the tuner for trouble. 

Also as a fast check, view the face of the picture tube 
at minimum contrast or picture control setting and ad-
vance the control to maximum. Compare the difference. 
If there is little or no difference (no "snow") check 
the video detector and IF amplifiers. If an increase of 
"snow" appears at maximum control setting, check 
the first IF stage before looking to the tuner for a 
defect. 

If the UHF tuner is not functioning properly, first 
substitute the oscillator ( 6AF4) and cascode amplifier 
(69K7) tubes. Next check the voltages at the UHF 

power socket or cable connections in the receiver. 

If soldering iron servicing, crystal detector or com-
ponent parts replacement is necessary, the picture 
tube must be removed. Removing the picture tube 
makes the majority of the UHF Tuner components 
within easy reach and most of the parts can be serviced. 
The tuner should not be removed from the chassis 
when service is required, also caution must be ob-
served not to lay the chassis on the tuner side. Damage 
to the UHF Tuner may result. 

CAUTION: When attempting to service the Tuner, do 
not move or rearrange components or mechanical parts 
as a change in distributed capacity may result and off-
set the alignment. When replacing a component, be 
sure to obtain the same lead lengths and replace in 
the same physical position. 

on, Se« II 
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Figure 2 -- Early Version 
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SERVICE DATA 

To determine whether the oscillator section is function-
ing, a convenient che,ic point has been provided where 
the oscillator grid current can be measured. To measure 
the oscillator grid current, place a Simpson Model 260 
Multimeter (or equivalent) on the 100 microamp scale 
across the 22 ohm resistor ( R2). See figure 4. A reading 
of 10 to 30 microamperes should be obtained if the 
oscillator is functioning normally. 

6AF4 

ARM ITE 
INSULATOR 

LI 

cI 

RETAINER 
SPRING 

,10SC. GRID 
11CURRENT 

II CHECK POINT 

Figure 4 Figure 5A 

Early Version 

CRYSTAL 
COVER 

Figure 6 

Both the oscillator and crystal detector can easily be 
checked by measuring the oscillator injection current. 
Place a Simpson Model 260 Multimeter (or equivalent) 
on the 100 microamp scale across the 22 ohm resistor 
(R 10) at the terminal indicated in Figure 5A or 5B 
depending on the version of the tuner. A reading of 5 
to 40 microamperes should be obtained if both the 
oscillator and crystal are functioning normally. 

R6 

OSCILLATOR 
INJECTION 
CHECK POINT 

I DWG. NO 

L6 CONNECTION 

OSC 
DRIVEN 
PULLEY 

CRYSTAI 
DETECTOR 

TRACKING SCREWS 

f DWG NO 1003. 

TERMINAL 
BOARD 

R6 

r 

SCILLATOR 
INJECTION 
(CHECK POINT) 

DWG NO 1008 

Figure 5B 

Later Version 

CRYSTAL DETECTOR: If replacement of the CK-710 Crystal 
Detector is necessary, the picture tube must be removed along 
with the crystal cover (refer to figure 6). The crystal is solder-
ed into place and should be carefully resoldered after replace-
ment. Overheating may damage the crystal. To dissipate the 
heat, grasp each crystal lead with a pliers when soldering 
into place. 

ALIGNMENT 

Since UliF is a relatively new field, test equipment neces-
sary for RF and Oscillator Alignment is highly expensive 
and not readily available on the market at the present 
time. Therefore, a cgmplete alignment procedure is not 
presented in this manual. 

The cascode Pre- IF Amplifier can easily be realigned if 
necessary by connecting a 25 MC unmodulated signal to 
the center tap of L6 ( see figure 7) or to the junction of 
Coil L-5 and Capacitor C-2 ( see figure 6), depending on 
the version of the tuner and a VTVM at the video IF 
Detector output of the receiver. Connect generator through 
a 1 mmf capacitor. Adjust both L4 and L6 for maximum 
VTVNI reading. 

CENTER TAP 
CONNECT ION 

CASCODE 
AMPLIFIER 

CASCODE 
AMP COVER 

L6 

6BK7 

1. :PNG NO 1006 

Figure 7 

ft 
If for any reason such as dial cord replacement, component 
replacement, etc., the RF cavities may be adjusted for 
peak performance. Before attempting adjustment, note 
position of ribbons and mark the UHF drive gear so tnat 
original positions can be relocated if necessary. Loosen 
the pulley positioning screw ( refer to figure 8) and rotate 
tate the pulleys for the sharpest and clearest picture. 

CAUTION: Do not under any circumstances attempt ad-
justment of the tracking screws, oscillator trimmer screv, 
or oscillator cavity. Precision test equipment is nece, 
sary for tne adjustment. 

Ill 
fe. 

KEYING I# 
WASHER ; 

1 4P 
-"*"'e\DRIVEN GEAR 

PULLEY POSITIONING ASSEMBLY 
SCREW 

BRASS 
SPACER 

DWG NO 1007 

Figure 8 
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U. H. F. TELEVISION FREQUENCY RANGES 
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TRIMMER 
1(11(1 SCREW 

\\ 

Y 

SHORTING 
BA  

_r_41 

IDLER PULLEY 

• 
' 

DRIVE PULLEY DRIVE SHAFT 

OSCILLATOR CAVITY STRINGING 

i qure 9 

DRIVEN PULLEY 
SHAFT 

RETAINING RING 

DRIVEN 
PULLEY 

CORD TENSION 
SPRING 

DRIVE PULLEY 

RF CAVITY STRINGING 

DWG. NO. 1060 

(All Figures Represent Megacycles) 

CHANNEL PICTURE CARRIER SOUND CARRIER UHF TUNER 
CHANNEL FREQUENCIES FREQUENCY FREQUENCY OSCILLATOR FRFQUENCY 

14   470-476  471.25   475.75   498 
15   476-482  477.25   481.75   504 
16   482-488  483.25   487.75   510 
17   488-494  489.25   493.75   516 
18   494-500   495.25   499.75   522 
19   500-506  501.25   505.75  528 
20   506-512   507.25   511.75   534 
21   512-518   513.5   517.75   540 
22   518-524   519.25   523.75  546 
23   524-530  525.25   529.75   552 
24   530-536   531.25   535.75  558 
25   536-542  537.25   541.75   564 
26   542-548   543.25   547.75  570 
27   548-554  549.25   553.75   576 
28   554-560  555.25   559.75  582 
29   560-566  561.25   565.75   588 
30   566-572  567.25   571.75   594 
31   572-578  573.25   577.75  600 
32   578-584  579.25   583.75  606 
33   584-590  585.25   589.75   612 
34   590-596  591.25   595.75  618 
35   596-602  597.25   601.75   624 
36   602-608  603.25   607.75  630 
37   608-614  609.25   613.75  636 
38   614-620  615.25   619.75    642 
39   620-626  621.25   625.75   648 
40   626-632  627.25   631.75  654 
41   632-638  633.25   637.75  660 
42   638-644  639.25   643.75   666 
43   644-650  645.25   649.75   672 
44   650-656   651.25   655.75   678 
45   656-662  657.25   661.75   684 
46   662-668  663.25   667.75  690 
47   668-674  669.25   673.75   696 
48   674-680   675.25   679.75   702 
49   680-686   681.25   685.75   708 
50   686-692   685.25   691.75   714 
51   692-698  693.25   697.75   720 
52   698-704  699.25   703.75  726 
53   704-710  705.25   709.75  732 
54   710-716   711.25   715.75   738 
55   716-722   717.25   721.75   744 
56   722-728  723.25   727.75  750 
57   728-734  729.25   733.75   756 
58   734-740  735.25   739.75  762 
59   740-746  741.25   745.75  768 
60   746-758  747.25   751.75   774 
61   752-758  753.25   757.75   780 
62   758-764  759.25   763.75  786 
63   764-770  765.35   769.75   792 
64   770-776  771.25   775.75  798 
65   776-782  777.25   781.75   804 
66   782-788   783.25   787.75   810 

67   788-794  789.25   793.75  816 
68   794-800  795.25   799.75  822 
69   800-806  801.25   805.75   828 
70   806-812  807.25   811.75   834 
71   812-818   813.25   817.75   840 
72   818-824   819.25   823.75   846 
73   824-830  825.25   829.75  852 
74   8 29-836   831.25   835.75   858 
75   836-842   837.25   841.75   864 
76   842-848   843.25   847.75   870 
77   848-854.   849.25   853.75   876 
78   854-860   855.25   859.75   882 
79   860-866   861.25   865.75  888 
80   866-872   867.25   871.75   894 
81   872-878   873.25   877.75  900 
82   878-884   879.25   883.75  906 
83   884-890   885.25   • 889.75   912 

NOTE: The UHF oscillator frequency listed is only for those UHF tuners which employ single conversion and a 
low frequency video IF strip. ( 25MC) Below is a simple formula for determining the particular frequencies for 
any UHF channel. 

Fl - (N-14) 6 + 470 MC 
Fh -- El + 6 MC 
Pc - Fl + 1.25 MC 
Sc Fl + 4.5 MC 
O - Fl + 28 MC 

N - UHF Channel number 
Fl -- UHF Channel low frequency end 
Fh - UHF Channel high frequency end 
Pc -- UHF Picture Carrier frequency 
Sc - UHF Sound carrier frequency 
O -- UHF Oscillator frequency 

©John F. Rider 
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T3 NOTE" AN ALTERNATE RATIO 
DETECTOR TRANSFORMER MAY RE 
USED - PART NO IOU- 11443 

TERMINAL I IS CONNECTED 10 PIN 
2 0. 4AU4 Tl•SE, TERMINAL 2 TO 
PIN 4 OF EAU. TUBE , TERMINAL 3 
TO PIN 7 Of SALT TIME, TERM-
INAL • TO PIN SOP SALT TDOE, 
TERMINAL 6 TO RESISTOR *43 
AM CAPACITOR CMS WILL I TIEN 

821....1. 

NOTE: VOLTAGE ideasuaco WITH 
20E ..H./V METER CORRECT ONLY WITH NO 
SIGNAL INPUT, NORMAL OPERATION AND LINE 
VOLTAGE 115 VOLTS A C. 

CAPACITOR VALUES SHOWN IN 
40.11,0 UNLESS OTHERWISE 
MARKED. 

RESISTOR WATTAGE SHOWN IN 

Vz WATT UNLESS OTHERWISE 
mARKEO. 

GROUND SYMBOL + I, DENOTES 
TOP CHASSIS PAN. ( VI DENOTES 
SIDE FLANGE. 

©John F. Rider CHASSIS 21T2A 
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CHASSIS 17T2A 
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REPLACEMENT PARTS LIST 

U H F TUNER 

REPLACEMENT PARTS LIST 

Ref. No. Port No. Description Unit Price I Ref. No. Part No. Description Unit Price 

C1A,B 
C2 
• C3 
C4 
C5A,B 
C7 
C8 
C9 
C10,11 
C12,13 

RI 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
RIO 

Li 
• L2 
L3 
L4 

•• L5 
• L5 

•• L6 
• L6 

CAPACITORS 

8G-19506 
8G-2.1315 
8G21951 
8G20740 
8G-19506 
8G-13201 
8G-13453 
8G-208711 
8G-13201 
8G-19862 

1000 mmf, dual ceramic 
20 mmf, feed thru 
20 mmf, ceramic 
47 mmf, ceramic 
1300 mmf, dual ceramic 
1000 tnmf, ceramic 
8 mfd x 450 volt, lytic 
1000 mmf, feed thru 
1000 mmf, ceramic 
100 mmf, ceramic 

RESISTORS 
9131-70 4700 ohm, 1/2 watt, 10% 
9131-42 22 cairn, 1/2  watt, 10% 
9B1-64 1500 ohm, 1/2 watt, 10% 
9131-69 3900 ohm, 1/2 watt, 10% 
9131-74 10K ohm, 1/2 watt, 10% 
9CI1-1112 12K ohm, 3 watt, 10% 
9131-140 160 ohm, .1/2 watt, 5% 
9131-96 680K ohm, 1/2 watt, 10% 
9131-79 27K ohm, 1/2 watt, 10% 
9131-42 22 ohm, 1/2 watt, 10% 

COILS 
I6A-20469 Filament Choke Coil 
201-20265 Choke Coil 
16A-20470 Cathode Choke Coil 
201-20483 Output IF Coil 
16A-20537 Crystal Coupling Coil 
16A-21934 Crystal Coupling Coil 
201-20482 Input IF Coil 
201-21933 Input IF Coil 

MISCELLANEOUS 

20 1-2 1283 

••201-21284 
*201-21954 
5M-21286 
3A-21287 
5M-21289 
29C-21288 
3A-21290 
3A-21292 
213-21583 
8M-21655 
200-21295 
200-21298 
3A-21300 
29M-21512 
3C-10073 
3C-21374 
32F8SE-5882 
5M-21373 
200-21299 
2C-21301 
213-21304 
3M-21305 
62M-21306 

Ribbon Contact Arm Assembly 
(bottom) 

Ribbon Contact Arm Assy. ( top) 
Ribbon Contact Arm Assy. ( top) 
RF Driven Pulley 
Shaft for R.F. Pulley 
Oscillator Driven Pulley 
Retaining Ring ( RE Pulley Shaft) 
Oscillator Pulley Shaft 
Oscillator Idler Pulley 
Oscillator Cover Assembly 
Crystal ( CK-710) 
Crystal Cover 
Driven Gear Assembly 
Drive Shaft 
Keying Washer 
Brass Spacers 
Sleeve Spacer 
Pulley Positioning Screw 
R.F. Cavity Drive Pulley 
Oscillator Drive Pulley & Pin 
R.F. Cavity Cover 
Cascode Amplifier Cover 
Tracking Screw 
Locking Wire ( for above) 

• Note: Later version Tuner only 

•• Note: Early version Tuner only 

Ref. No. Part No. Description Ref. No. Part No. Description 

Cl 

C2A-B 
c 3 
C4 
C5 
C6 
C7 
C8 
C9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
C35 

R 1 

R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 

8G-11892 

8E-17142 
8G-13962 
8G-20880 
8G-20878 
8G-12495-8 
8G-16045 
8G-20878 
8G-13201 
8G-20850 
201-15142 
8G-13017 
8G-13201 
201-15142 
8G-19314 
8G-20878 
8G-13201 
201-15142 
8G-12495-1 
8G-13201 
8G-12495-8 
201-15142 
8G-13201 
8G-12495-2 
8G-13201 
8G-19568 
8G-11891 
201-15142 
8G-15224 
8G-20879 
201-15142 
8G-20878 
8G-12495-8 

9B1-29 

9B1-62 
9B1-74 
9131-38 
9B1-13 
9B1-78 
9131-27 
9B1-74 
9B1-66 

V.H.F. TUNER 
Capacitors 

22 mmf, 500 volt, ceramic, 
(included with Ti) 

5-20 mmf. dual trimmer 
5000 mfd, 500 volt, ceramic 
6 mmf. feed thru 
1000 mmf. feed thru 
1.5 mmf. 500 volt, ceramic 
220 mmf, 500 volt, ceramic 
1000 mmf. feed thru 
1000 mmf. 500 volt, ceramic 
1000 mmf. feed thru 
.5-10 mmf, trimmer 
15 mmf, 500 volt, ceramic 
1000 mmf, 500 volt, ceramic 
.5-10 mmf, trimmer 
4 mmf, 500 volt ceramic 
1000 mmf, feed thru 
1000 mmf, 500 volt, ceramic 
.5-10 mmf, trimmer 
.68 mmf, 500 volt, ceramic 
1000 mmf, 500 volt, ceramic 
1.5 mmf, 500 volt, ceramic 
.5-10 mmf, trimmer 
1000 mmf, 500 volt, ceramic 
1.0 mmf, 500 volt, ceramic 
1000 mmf, 500 volt, ceramic 
2.5 mmf, 500 volt, ceramic 
51 mmf, SOO volt, ceramic 
.5-10 mmf, trimmer 
7 mmf, 500 volt, ceramic 
6 mmf, feed thru 
.5-10 mmf, trimmer 
1000 mmf, feed thru 
1.5 mmf, 500 volt, ceramic 

Resistors 

470K ohm, 1/2 watt, 20% (inch 
with Ti) 

1000 ohm, 1/2 watt, 10% 
10K ohm, 1A watt, 10% 
10 ohm, 'A watt, 10% 
1000 ohm, 1/2 watt, 20% 
22K ohm, 1/2 watt, 10% 
220K ohm, 1/2 watt, 20% 
10K ohm, 1/2 watt, 10% 
2200 ohm, V2 watt, 10% 

Ti ( Incl. 
TIA,T1B,C1, 
C2A,C2B, C3 
and RI) 

T1B 

Li 
L2 
L3 
L4 
L5 
L6 
L7 
L8 

LIO 
L11 

Chokes, Transformers and Coils 

201-21192 Antenna transformer assembly 

13E-20767 

13E-21189 

13M-20781 
13M-20780 
13E-17140 
16A-20777 
13E-12046 
16A-17128 
13E-17140 
13E-12046 

H.13. Antenna transformer ( incl. 
with Ti) 

LB. Antenna transformer ( incl. 
with Tl) 

Cascode plate-to-cathode coil 
Cascode cathode-to-grid coil 
H.B. R.F. primary coil 
Filament choke 
L.B. R.F. prima:), coil 
R.F. choke 
H.B. R.F. secondary coil 
L.B. R.F. secondary coil 

13E-17140 H.B. oscillator coil 
13D-12155 L.B. oscillator coil 

Miscellaneous 
200-20772 T1 shield assembly 
201-20766 Coil alignment strip 
200-20779 
2D-20893 
200-18824 
200-21193 
200-20881 
201-20769 

49A-20763 
5M-18807 
2M-16276 
43A2-5444 
51A-15713 
51A-17162 
51A-21200 
51A-15715 
51A-17161 
2C-21099-1 
2C-18805-1 
49A-18799 
2M-18800 
2M-21278 
2M-19150 
2B-19323 
2B-20864 
2J-16310 
5F-16311 

Switch lever assembly 
Switch lever bracket 
Rear cam 
Shaft and front cam 
Bottom cover 
Capacitor plate assembly 
(included C5-8-16-30-32) 

Hair-pin spring ( for trimmer) 
Treadle bar 
Core mounting clip 
Hex nut, 2-56x3/16" 
Iron core (white) for L-10 
Iron core (brown) for L3-7 
Iron core (pink) for L-11 
Iron core (blue) for 1..-5 
Iron core (orange) for L-8 
Front end plate 
Rear end plate 
Link spring 
Front link 
Rear link 
Flat spring 
Tube shield ( 12AT7) 
Tube shield (6BK7) 
Sliding switch contact 
Switch contact holder 

C34 
C36 
C37 
C38 
C39-40 
C41 

C42 
C43-44 
C45 
C46 

C47 

C48 
C49 
C50 
C51 

C52 
C56-57 
C58 

8G-15224 
8G-13962 
8G-11789 
8F 3-8 
8G-13201 
8G-19731 

8G-19522 
8G-13201 
8G-21105 
8G-11732 

8G-19731 

8G-13962 
8G-13201 
8G-13962 
8G-12166 

'8G-12166 
8G-I3962 
8J-16085 

Capacitors 
7 mmf, 500 volt, ceramic 
5000 mmf, 500 volt, ceramic 
10 mmf, 500 volt, ceramic 
100 mint, 500 volt, mica 
1000 mmf, 500 volt, ceramic 
47 mmf, 500 volt, ceramic 
(included with L-16) 

2000 mmf, 500 volt, ceramic 
1000 mini, 500 volt ceramic 
680 mmf, 500 volt, ceramic 
470 mmf, 500 volt, ceramic 
(included with L-19) 

47 mmf, 500 volt, ceramic 
(included with L-19) 

5000 mmf, 500 volt, ceramic 
1000 nanf, 500 volt, ceramic 
5000 mmf, 500 volt, ceramic 
5 nunf, 500 volt, ceramic 
(included with T-2) 
5 minf, 500 volt, ceramic 
5000 mmf, 500 volt, ceramic 
.1 mfd, 200 volt, molded 

MAIN CHASSIS 

C59 
C60 
C61 
C62 
C63 
C64 
C65 
C66 
C67 
C68 
C69 
C70A-B-C-D 

8J-16083 
8G-12166 
8G-13909 
8G-I3962 
8G-12198 
8J-20634 
8J-20582 
8F3-122 
8G-21207 
8J-20582 
8G-13962 
8C-20808 

C71 8J-16084 
C72A-B-C 8C-20954 

C73 
C74 
C77 
C78 
C79 

8J-2/3594 
8J-21505 
8J-20590 
8J-16082 
8F3-113 

.1 mfd, 400 volt, molded 
5 mmf, 500 volt, ceramic 
22 mmf, 500 volt, ceramic 
5000 aunt 500 volt, ceramic 
47 mmf, 500 volt, ceramic 
.0022 mfd, 400 volt, molded 
.01 mfd, 200 volt, molded 
560 mmf, 500 volt, mica 
5000 mrrif, 500 volt, ceramic 
.01 ea, 200 volt, molded 
5000 mmf, 500 volt, ceramic 
10 mfd, 75 volt-100 mfd, 300 
volt-100 mfd, 25 volt- 10 mfd, 
300 volt filter lytic 

.01 mfd, 400 volt, molded 
10 mfd, 15 volt- 10 mfd, 300 
volt-10 mfd, 300 volt filter 
lytic 

.015 rnfd, 400 volt, molded 

.47 mfd, 400 volt, molded 

.0022 mfd, 400 volt, molded 

.22 mfd, 200 volt, molded 
100 'mmf, 500 volt, mica 

©John F. Rider MODELS 2D-1316A, 1326A, 2315A, Ch. 21T2A; 2D-2313A, Ch. 17T2A 



MODELS 2D-1316A, 1326A, 2315A, Ch. 21T2A; 2D-2313A, Ch. 17I2A 

REPLACEMENT PARTS LIST 

Ref. No. Part No. Description Ref. No. Part No. Description 

C80 
C81 
C-82 
C83-84 
C85 
C86 
C87 
C88 
C89 
C90 
C91 
C95 
C96 
C97 
C98 
C99 
C100 
C101 
C102-103 
C104 
C105 
C106 
C107 
C108 
C109 

C110 
C111 
C112 
C 113 

R13 
R14 
RIS 
R16-17 
R18 
R19 
R20 
R21 
R22 
R23 

R24 
R25 
R26 
R27 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R411 
R48 
R49 
R50 
R51 
litç2 
R53 
R56 
R57 
R58 
R59 
R60 
R61 

8J-16083 
8J-20592 
83-16086 
8J-16096 
8J-16081 
83-16084 
8J-21505 
8J-16097 
83-16083 
8C-20709 
8C-20684 
8F3-123 
8F3-117 
8J-20613 
8J20582 
8J-16096 
8J-16082 
8F3-123 
8F3-117 
8F3-119 
8F3-122 
83-16084 
8G-12198 
83-16081 
8G-12198 

8J-16082 
8C-21274 
8G-21440 
8G-19505 

9B1-13 
9B1-73 
9B2-79 
9B1-82 
9B1-46 
9131-13 
9B1-82 
9E31-46 
9B1-13 
9131-74 

9B1-49 
9B1-13 
9131-78 
9B1-71 
9B1-94 
9B2-79 
10B-21476 
9131-71 
9B4-71 
9B1-76 
10B-17275 
9B1-90 
9B1-62 
9B1-86 
..?B1-51 
9134-73 
9B1-46 
9131-78 
9131-110 
9131-78 
9B1-90 
9131-94 
9132-51 
9C12-1103 
9111-62 
9M-20736 
10A-21484 
9B-110 
9131-98 
9111-82 
9B1-98 
9B1-110 
10B-20558 

.1 mfg, 400 volt molded 

.0047 mfd, 400 volt, molded 

.022 mfd, 200 volt, molded 

.047 mfd, 200 volt, molded 

.047 mfd, 400 volt, molded 

.01 mfd, 400 volt, molded 

.47 mfd, 400 volt, molded 

.01 mfd, 600 volt, molded 

.1 mfd, 400 volt, molded 
100 mfd, 150 volt, lytic 
100 tnfd, 150 volt, lytic 
680 mmf, 300 volt, mica 
220 mmf, 500 volt, mica 
3900 mmf, 600 volt, ceramic 
.01 mfd, 200 volt, molded 
.047 mfd, 200 volt, molded 
.22 mfd, 200 volt, molded 
680 mmf, 300 volt, mica 
220 mmf, 500 volt, mica 
330 mmf, 500 volt, mica 
560 mmf, 500 volt, mica 
.01 mfd, 400 volt, molded 
47 mmf, 500 volt, ceramic 
.047 mfd, 400 volt, molded 
47 mmf, 500 volt, ceramic 
(included with T-7) 

.22 mfd, 200 volt, molded 
50 mfd, 300 volts, lytic 
470 mmf, 1000 volt, ceramic 
1000 mntf, 500 volt, ceramic 

Resistors 

1000 ohm, 1/2 watt, 20% 
8200 ohm, 1/2 watt, 10% 
27K ohm, 1 watt, 10% 
47K ohm. 'A watt, .10% 
47 ohm, 'A watt, 10% 
1000 ohm, 'A watt, 20% 
47K ohm, 'A watt, 10% 
47 ohm, 1/2 watt, 10% 
1000 ohm, 1/2  watt, 20% 
10K ohm, 1/2 watt, 10% 
(included with L-19) 

82 ohm, 1/2 watt, 10% 
1000 ohm, 'A watt, 20% 
22K ohm, 'A watt, 10% 
5600 ohm, 1/2 watt, 10% 
470K ohm, 1/2 watt, 10% 
27K ohm, 1 watt, 10% 
Picture control-2500 ohm 
5600 ohm, 1/2 watt, 10% 
5600 ohm, 2 watt, 10% 
15K ohm, 1/2 watt, 10% 
Brightness control- 100K 
220K ohm, 1/2 watt, 10% 
1000 ohm, 1/2 watt, 10% 
100K ohm, 'A watt, 10% 
120 ohm, IA watt, 10% 
8200 ohm, 2 watt, 10% 
47 ohm, 1/2 watt, 10% 
22K ohm, Vi watt, 10% 
10 megohm, 'A watt, 10% 
22K ohm, 1/2 watt, 10% 
220K ohm, 'A watt, 10% 
470K ohm, 1/2 watt, 10% 
120 ohm, 1 watt, 10% 
2200 ohm, 5 watt, 10% 
1000 ohm, 1/2 watt, 10% 
1500 ohm, 10 watt, 10% - Power 
On-off volume control - 1 meg. 
10 megohms, 1/2 watt, 10% 
1 megohm, 1/2 watt, 10% 
47K ohm, 'A watt, 10% 
1 megohm, 1/2  watt, 10% 
10 megohms, 'A watt, 10% 
Sync adjust control - 500K 

R62 
R63 
R64 
R65 
R66 
R67 
R68 
R69 
R70 
R71 
R72 
R73 
R74 
R75 
R76 
R77 
R78 
R79-80 

R81 
R82 
R83 
R85 
R86 
R87 
R88 
R89 
R90 
R91 
R92 
R93 
R94 
R95 
R96 
R97 
R98 
R99 
R100 
R101 
R105 

9131-80 
9131-94 
9Cl2-1115 
9131-75 
9B1-90 
9B1-82 
9B1-73 
10B-20558 
9E31-68 
9B1-65 
9B1-75 
1013-19220 
9131-90 
10B-210.52 
9B1-98 
9131-86 
9131-88 
9131-62 

9131-94 
46M-20681 
9B1-92 
9B1-88 
9B1-102 
9131-96 
9B1-102 
9131-88 
9131-83 
9B1-96 
9B2-71 
9131-61 
9B1-97 
9B1-88 
9B1-86 
961-S0 
9B1-94 
9B4-73 
9C1-1070 
9M-21715 
9C1-1072 

Ref. No. Parts No. Description Ref. No. Part No. Description 

33K ohm, 1/2 watt, 10% 
470K ohm, 1/2 watt, 10% 
22K ohm, 5 watt, 10% 
12K ohm, 1/2 watt, 10% 
220K ohm, 1/2 watt, 10% 
47K ohm, 1/2 watt, 10% 
8200 ohm, 1/2 watt, 10% 
V• Hold control - 500K 
3300 ohm, 1/2 watt, 10% 
1800 ohm, 'A watt, 10% 
12K ohm, 1/2 watt, 10% 
V. Size control - 75011 
220K ohm, 'A watt, 10% 
V. Linearity control - 4000 
1 megohm, 1/2 watt, 10% 
100K ohm, 1/2  watt, 10% 
ISOK ohm, 1/2 Watt, 10% 
1000 ohm, 1/2 watt, 10% 
(included with T-7) 

470K ohms, 1/2 watt, 10% 
Fusible resistor, 5.6 ohm, 1 amp 
330K ohm, 1/2 watt, 10% 
150K ohm, 1/2 watt, 10% 
2.2 megohm, 1/2 watt, 10% 
680K ohm, 1/2 watt, 10% 
2.2 megohm, 'A watt, 10% 
1SOK ohm, 1/2 watt, 10% 
56K ohm, 'A watt, 10% 
680K ohm, 'A watt, 10% 
5600 ohm, 1 watt, 10% 
820 ohm, 'A watt, 10% 
820K ohm, 1/2 watt, 10% 
150K ohm, 'A watt, 10% 
100K ohm, 'A watt, 10% 
100 ohm, 'A watt, 10% 
470K ohm, 1/2 watt, 10% 
8200 ohm, 2 watt, 10% 
3.9 ohm, 1/2  watt, 10% 
175 ohm, 20 watt, 10%- Filament 
5.6 ohm, 'A watt, 10% 

Chokes, Transformer: and Coils 

T2 ( incl. C51, 13B-21167 
L24 8e CK-706) 

T3 (alternate) 13M-19643 
T3 13M-21644 
T4 12C-21215 
TS 12M-18241-3 
T6 12C-20.761-1 
**T7A-B(incl. 201,21130 
R79-80 te c109) 

*T7A-B(incl. 201-21514 
R79-80 8e C109) 

T8 201-21025 
T9 12D-21160 
L13 16A-21656 
L14 201-15608 
L15 201-20782 
L16(incl. C41) 201-21111 
L17 16A-18676 
L18 I6A-17937 
L19 ( incl. 201-21494 
R23, C-46-47) 

L20 I6A-18676 
L21 16A-17937 
L22-23 201-15608 
L24 201-15608 
L25 201-20265 
L26 16A-17937 
L27-28 16A-20970 
L29 201-21398 
L30 201-20291 
L31 201-15608 
L32 16A-21214 
L33 I6A-21391 

Output I.F. transformer 

Ratio detector transformer 
Ratio detector transformer 
Audio output transformer 
Vertical oscillator transformer 
Vertical output transformer 
Deflection yoke assembly 

Deflection yoke assembly 

H.V. Deflection transformer 
Filament transformer 
R.F. choke 
R.F. choke 
1st I.F. coil assembly 
2nd I.F. coil assembly 

13 choke 
Filament choke 
3rd I.F. coil assembly 

13 choke 
Filament choke 
Choke coil 
Choke coil ( incl. with T-2) 
Choke Coil 
Filament choke 
Peaking coil ( 270 uhy) 
Video trap coil 
H. Hold coil 
Choke coil 
Filter choke ( 2.6 H) 
Peaking coil ( 305 uhy) 

15C-16007 
15B-10440 
15B-21968 
15B-20860 
19B-11920 
19A-21244 
2H- 17588 
2M-17580 
15b-21186 
46M-20681 
7M-20751 
7M-20752 
19A-19446 
2D-11490 
21J-20097 
20B-21506 
201-21910 

15C-18735 
5M-18733 
62D-18734 
41M-20092 
9C1- 1070 
2B-20646 

Miscellaneous 

7-pin tube socket 
8-pin tube socket 
9-pin tube socket 
6AX4 tube socket 
1.11IF tuner socket 
UHF tuner plug 
Tube shield 
Tube shield base 
Lytic mounting plate ( C-90) 
Fusible resistor 
Fuse mounting board 
Fuse terminal board 
A.C. receptacle 
Condenser mounting clip(C-111) 
Selenium rectifier 
F-S- L switch 
1XZA socket assembly (including 
the five ( 5) items below) 
1X2A tube socket 
Standoff insulator 
11.V. ring 
Tube positioner 
3.9 ohm resistor ( R-100) 
H.V. shield can 

213-20549 

49A-19389 
23M-16744 
50A-20783 
16M-19906 
16M-20697 
2M-19378 
32T8-19377 
25A- I3005 
713-13050 
49A-15857 
43D-17860 
51A- 17966 
200-21242 
200-21880 
200-21893 
3C-21896 
32F8-3919 
25E-21948 
5M-21418 
43D-21392 
47A-21419 
46A-10793 
25M-18177 

II.V. shield can cover 

Ring (3 used) 
Yoke wing nut 
Felt pad tube protector 
Ion Trap magnet 
Centering magnet 
Flat screw spring ( L-30) 
Thumb screw ( L-30) 
Mounting grommet ( L-30) 
Antenna terminal board 
141/2" wire shield 
Coil fastener ( L-19) 
Iron core ( L-19) 
Tuning shaft assembly 
Drive assembly 
Support bracket assembly 
Spacer 
Spacer Screw 
Rubber channel 
Pointer indicator 
Ring for above 
Pilot light assembly 
Pilot light bulb ( T-47) 
Red rubber knob 

** 17- INCH 

2M-20695 
14C-19133 
38A-21096 
2C-20876 
2C-20877 
25M-20703 
2 13-2 1464 
2M-20705 
2D-18542 
3M-20689 
15B-17278-7 
16M-21526 
51A-19322 
49A-21691 
49A-19707 

MISCELLANEOUS 

C.R.T. outer coat contact 
H. V. Cable assembly 
Anode retainer 
R.H. tube holding plate 
L.H. tube holding plate 
Rubber pad (4 used) 
Deflection yoke mounting brace 
Tube strap 
Tube strap bracket 
Support rod 
C.R.T. socket and cable 
Linearity magnet 
Iron core ( L-30) 
Spring (large) 
Spring (small) 

* 21- INCH MISCELLANEOUS 

2M-21559 
41M-21584 
14C-20824 
38A-21515 
2C-21490 
2C-21491 
213-21466 
200-20109 
200-20976 
25M-19382 
3M-21497 
15B-17278-8 
51A-21426 
16M-21499 

C.R.T. Outer coat contact 
H. Size extension shaft 
H. V. Cable assembly 
Anode retainer 
R.H. tube holding plate 
L.11. tube holding plate 
Deflection yoke mounting brace 
Tube strap 
Tube strap 
Rubber pad (4 used) 
Support rod 
C.R.T. socket and cable 
Iron core (L-30) 
Anti-pin-cushiong magnet 

24D-21564 
24D-21565 

24D-21567 
25M-21482A-101 

25M-21579A-106 
25M-21579A-103 
30M-20725 
30M-21485 
2D-21569A-103 
2D-21257A-76 
2D-21257A-107 
321)6-21460 
5C-21255 

CABINET PARTS 

Cabinet (2D-2313A) 
Cabinet (2D-2315A) 
Cabinet (2D- 1316A) 
Mask (2D-2313A) 

Mask (2D-2315A) 
Mask (2D- 1316A) 
17-inch Safety glass 
21-inch Safety glass 
Safety glass holder (2D-2313A) 
Safety glass holder (2D- 1316A) 
Safety glass holder (2D-2315A) 

Safety glass holder screws 
Escutcheon 

32D6-21585 
18A-21216 
18A-21433 

I8A-21442 
5B-21423A-103 

513-21423A-76 

5E3-21423-92 
5B-21422A-103 
5B-21422A-76 

513-21422-92 
5B-21422A-56 
513-21393-29 

200-21438 

Esc...• heon screws 
5' PM Speaker (2D-2313A) 
6' PM Speaker (2D-23I5A) 

10' PM Speaker (2D- 1316A) 
Volume knob (2D-2313A) 
Volume knob (28-1316A) 
Volume knob (2D-23I5A) 
Tuning knob (2D-2313A) 
Tuning knob (2D- 1316A) 
Tuning knob (2D-2315A) 

Tuning knob (2D- 1316A) 
Star knob 
17-inch Cabinet back assembly 

©John F. Rider 
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TUBE COMPLEMENT 

ELECTRICAL SPECIFICATIONS 

Power Supply   105-125 Volts AC 
60 Cycles only 

Power Consumption   200 Watts 

Power Output 2.4 Watts (Max.) 
1.8 Watts ( 10% 
Distortion) 

Symbol Type 

Tuner ...... 6J6 

*Tuner 413Q7 

V-1  6CB6 

V-2 6CB6 

V-3  6CB6 

V-4 A&B  6AL5 

V-5 A&B   12AT7 

V-6  6AH6 

V-7  6BE6 

V-8  6SN7-GTA 

V-9 6AU6 

Function 

R-F Osc. and Mixer 

RF Amplifier 

1st Pix I-F Amplifier 

2nd Pix I-F Amplifier 

3rd Pix I-F Amplifier 

Pix Det. and DC 
Restorer 

1st Video Amp. and 
Phase Splitter 

Video Output 

Sync. Separator 

Vertical Osc. & Ver-
tical Output 

Automatic Gain 
Control 

*For replacement purposes a 6BZ7 tube may be used 
in place of a 68Q7 tube. 

Tuning Range  12 Channel 

Antenna Input Imp. 

Intermediate 
Frequencies  Picture 26.20 MC 

Sound 21.70 MC 

300 Ohms balanced 

Intercarrier Sound 
System  4.5 MC 

Loud Speaker  8" PM Dynamic 

Voice Coil Imp.  3.2 Ohms 400 Cycles 

Channel 
Number 

RADIO FREQUENCY RANGE 

Channel Picture 
Frequency Carrier 

Mc Frequency 
Mc 

Symbol Type Function 

V-10  6AU6 1st Audio I-F 

V-11  6AU6 2nd Audio I-F 

V-12 6AL5 Ratio Detector 

V-13  6AV6 1st Audio Amplifier 

V-14  6AQ5 Audio Output 

V-15   6AL5 Phase Detector 

V-16   6SN7-GTA Horizontal Oscillator 

V-17  6BQ6-GT Horizontal Output 

V-18  6W4-GT Damper 

V-19   1B3-GT High Voltage Rec-
tifier 

V-20 ...... 5U4-G Low Voltage Rec-
tifier 

V-21   17HP4 Picture Tube 17" 
Glass Rectangular 
(Electrostatic) 

Sound Receiver 
Carrier R-F Osc. 

Frequency Frequency 
Mc Mc 

2 54-60 55.25 59.75 

3 60-66 61.25 65.75 

4 66-72 67.25 71. 75 

5 76.82 77.25 81.75 

6 82-88 83.25 87.75 

7 174- 180 175.25 179.75 

8 180-186 181.25 185.75 

9 186-192 187.25 191.75 

10 192- 198 193.25 197.75 

11 198- 204 199.25 203.75 

12 204- 210 205.25 209.75 

13 210- 216 211.25 215.75 

81.45 

87.45 

93.45 

103.45 

109.45 

201.45 

207.45 

213.45 

219.45 

225.45 

231.45 

237.45 

66N7-GTA 

5VeGT 
I0.4 0.1 

PICTURE TUBE 
DANGER 
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MODEL 2D1235C, D, E Ch. 217GS34C -266 

RECEIVER LOCATION -- Advise the owner as to the 
proper location for the television receiver. The fol-
lowing may be used as a guide. 

1. Choose an area in the home where sunlight or light 
from lamps does not strike the face of the picture tube 
and cause glare. 

2. Remember the necessity of an electrical outlet and 
the location of the point at which the antenna leads 
enter the room. 
31 The receiver should be placed a short distance from 
the wall to allow adequate ventilation. 

4. The receiver should be placed to permit easy access 
for all operation and comfortable viewing from all angles. 

ANTENNA -- This receiver has been designed to use an 
antenna with a 300 ohm balanced transmission line. This 
line must be as short as possible because the longer 
the line the greater the chances are for picking up elec-
trical disturbances. Stand-off insulation should be used 
to keep the line away from the mast, metal or walls. 
Twist this line about one turn per foot throughout the 
line to cancel out direct signal and/or noise pickup by 
the transmission line. It should also be securely anchored 
in place so that a change in weather will not affect 
its position. 

HIGH VOLTAGE WARNING 

This television receiver contains high voltages 
which are dangerous to life. Never operate or ser-
vice the receiver outside of the cabinet or with the 
covers removed until all the safety precautions 

necessary for working with high voltage equipment 
have been observed. 

PICTURE TUBE HANDLING PRECAUTIONS 

Shatterproof goegles and heavy gloves must be worn by 
individuals while handling the picture tube or instal-
ling the picture tube into the receiver. 

The picture tube encloses a high vacuum and due to the 
large surface area, is subjected to very high air pres-
sure. Therefore, care should be taken not to bump or 
scratch the picture tube accidentally as it may cause 
the tube to implode resulting in damage to property or 
injury to an individual. 

TUNING PROCEDURE 

1. To turn the television receiver on, turn the OFF-ON 
VOLUME control clockwise until a click is heard. Al-
low approximately 30 seconds for the tubes to warm up. 

2. Turn the STATION SELECTOR control to the desired 
channel. This control may be turned in either direction. 

3. Turn the CONTRAST control clockwise until activity 
or definite form is noted on the screen. 

4. Adjust the FINE TUNING control for clearest pic-
ture and the VOLUME control for desired volume. 

5. To turn off the receiver, turn the OFF-ON VOLUME 
control counterclockwise until a click is heard. 

6. TONE CONTROL -- When this control is turned clock-
wise, the high notes will predominate and when turned 
counterclockwise, a deep bass effect will result. 

OFF- ON VOLUME 
TURNS SET ON AND OFF 
ALSO ADJUSTS SOUND 
VOLUME. 

STATION SELECTOR 
SELECTS AND INDICATES 

  CHANNEL. 

CONTRAST 
VARIES PICTURE CONTRAST 
LIGHT OR DARK. 

HORIZONTAL TONE BRIGHTNESS 
HOLD 

o 
1.1534C•P-2765 

VERTICAL 
HOLD 

CONTROL PANEL COVER 
OPENED 

9 

F NE TUNING 

Fig. 2. Front Panel Controls 

© John Ir. Rider 

OCCASIONAL ADJUSTMENTS TO IMPROVE PICTURE RECEPTION 

There are four controls at the front of the chassis which 
are accessible the hinged control panel is pulled 
downward. See illustration. These controls are pre-set 
at the factory and may occasionally need adjustment 
due to aging of the components in the receiver and the 
fluctuating line voltages in different areas. 

If any adjustments are necessary follow 
under "Controls and Functions." 

IMPORTANT -- Be sure that the FINE 
has been set for the clearest picture 
any controls. 

CONTROLS AND FUNCTIONS 

HORIZONTAL HOLD -- Stops horizontal movement 
(diagonal bars.) 

TONE -- Adjusts for tonal quality Li.e.s. or treble. 

G534,11,22 

FRONT OF CHASSIS 

(Accessible Af ter Opening 
Cover ) 

Hori zontal Hold   R-94 

Brightness   R-25 

Tone   R-72 

Vertical Hold   R-51 

the instructions 

TUNING control 
before adjusting 

BRIGHTNESS -- Adjusts for desired picture brilliance. 

VERTICAL HOLD -- Stops upward or downward picture 
movement. 

ION TRAP MAGNCT REMOVE SOCKET, ION 
CENrcama °foci' TRAP MAGNET AND 

CENTERING DEVICE 

Front Panel Control 

NON-OPERATING CONTROLS 

REAR OF CHASSIS 

Hori zontal Centering   Centering 

Vertical Centering   

Ion Trap Magnet ..... 

Deflection Yoke   Wing Screw 

Width   L-15 

Horizontal Linearity   L-16 

Horizontal Drive   R-89 

Horizontal Frequency   L-14 

Vertical Linearity   R-49 

Height   R-54 

Sync St ability   R-39 

AGC Threshold R  108 

Device 

....Wing Nut Adjustment 

()LOOSEN THESE TWO 
V SCREWS AND TWO ON 

OPPOSITE SIDE 

®REMOVE THIS SCREW AND ONE ON 
OPPOSITE SIDE, RAISE THE TUBE 
SLIGHTLY ABOVE CLIPS AND 
GENTLY SLIDE THE PIX TUBE OUT 

Fig. 3. Removal of Picture Tube 

WARNING -- Before handling the picture tube, it will be 
necessary to remove the static charge. In receivers 
with glass picture tubes, ground the anode lead to chas-
sis, and insert an insulhted wire from the well in the 
tube to chassis. In receivers with metal picture tubes, 
remove the static charge by grounding an insulated wire 
from the chassis to the metal portion of the tube. 

PICTURE TUBE REPLACEMENT -- To replace the picture 
tube it is necessary to remove the chassis from the 
cabinet. This may be accomplished in the following 
manner: 

1. Remove the front panel control knobs by pulling 
them straight from their shafts. 

2. Remove the cabinet back. 

3. Disconnect the leads from the speaker, remove the 
antenna terminal board at the rear of the cabinet and 
then the five chassis mounting bolts. Pull chassis CARE-
FULLY out of the cabinet. 

4. Remove the picture tube as shown and outlined in 
the illustration. To install a new picture tube, reverse 
the procedure making sure that the picture tube fits 
close against the picture tube cushion. If the picture 
tube sticks or fails to slip into place smoothly, inves-
tigate and remove the source of the trouble. Never force 
the tube. It is important that all the clips and shims 
used in mounting the tube be replaced, otherwise dif-
ficulty may be encountered when horizontal or vertical 
centering is required. 
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F-1 
OIRMR 
FUSE 

R-I08 
AGC 

THRESHOLD CONTR.Le 9 a 
,.."' w••F R-39 

HEIGHT' VERT SYNC 
CONTROL LIN STABILITY 

L•It 
HOR1Z 
LIN. 

'WIDTH 
«i‘ 

R-811 

15eIFV1    veï 

Fig. 4 Adjustments Rear of Chassis 

ION TRAP MAGNET ADJUSTMENT -- The ion trap 
magnet should be positioned close to the base of the 
tube. From this position adjust the magnet by moving it 
back and forth and at the same time rotating it slightly 
around the neck of the picture tube until the brightest 
raster is obtained on the picture screen. Reduce the bright-
ness control setting until the raster is slightly above aver-
age brilliance. Readjust the ion trap magnet for max-
imum raster brilliance and best focus. MAXIMUM RAS-
TER BRILLIANCE AND BEST FOCUS OCCUR AT THE 
SAME POINT. Do not sacrifice brilliance for best focus. 
The ion trap magnet adjustment is a very critical one 
especially with the electrostatic type zero focus pic-
ture tube. Consequently, great care should be taken to 
make sure that the ion trap magnet is correctly adjusted. 

DEFLECTION YOKE ADJUSTMENT -- If the lines of the 
raster are not horizontal or squared with the picture 
mask, rotate the deflection yoke until this condition is 
obtained. Tighten the yoke adjustment wing screw. 

CENTERING ADJUSTMENT -- If horizontal or vertical 
centering is required, adjust each ring in the centering 
device until proper centering is obtained. If a clamp 
type centering device is used, rotate the device to the 
left or right and turn the knob located at the top of the 
device until the picture is centered correctly. 

PICTURE ADJUSTMENT -- For further adjustments, ob-
tain a test pattern on the receiver. Turn on receiver and 
follow tuning procedure on page 3. When a test pattern 
is obtained it may be necessary to slightly re-adjust 
the fine tuning control for clearest picture. 

ADJUSTMENT OF AGC THRESHOLD CONTROL -- Tune 
the receiver to the strongest station in the area in which 
the receiver will be used. While observing the picture 
and listening to the sound, turn the control clockwise 
until signs of overloading (buzz in sound, washed-out 
picture) appear. Then turn the control a few degrees 
counter—clockwise from the point at which overloading 
occurs. (The stronger the signal input, the more counter-
clockwise this setting will be.) In areas where the strong-
est signal does not exceed 10,000 uy the setting will 
usually be maximum clockwise. With the control set 
correctly, the AGC will automatically adjust the bias 
on the R.F. and I.F. amplifiers so that the best pos-
sible signal to noise ratio ( Minimum snow) will be ob-
tained for any signal input to the receiver. 

ADJUSTMENT OF SYNC STABILITY CONTROL --
When receiving strong ( 500 MV or more) signals, set 
hold controls up that the picture is locked in. Turn the 
sync control fully counter-clockwise, then, while ob-
serving the picture, turn the control slowly clockwise 
until a minimum amount of bending occurs. If the control 
is set incorrectly bending, tearing, etc., will be present 
and when switching from channel to channel the picture 
will not lock in quickly. 

In weak signal areas the control should be set for max-
imum picture stability. In general the weaker the signal 
the more clockwise the control should be turned. When 
the sync stability control is correctly adjusted the re-
ceiver will hold sync without tearing or rolling under 
even the most adverse noise conditions. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT --
Tune in a station and adjust the horizontal hold con-
trol until the picture falls into sync. Momentarily re-
move the signal by switching off channel and then backd 
The picture should pull into sync over a range of 90 
rotation of the horizontal hold control. If in the above 
check the receiver fails to hold sync or the pull-in range 
is at the extreme end of the control, it will be neces-

sary to make the following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT -- With the 
horizontal hold control set to the center of its range of 
rotation, adjust the horizontal frequency control ( L-14) 
until the picture pulls into sync. Recheck the "Hori-
zontal Oscillator Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT --
Adjust the height control ( R-54) until the picture fills 
the mask vertically. Adjust the vertical linearity con-
trol ( R-49) until the picture is symmetrical from top to 
bottom. Adjust the picture centering device to align 
picture with the mask. Adjustment of any control will 
require a re- adjustment of the other control. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENTS --
While receiving a signal trom a station ( with picture 
locked in sync) turn contrast control fully counter-clock-
wise, turn the brightness control (R-25) up so that the 
picture appears washed out. Adjust width control ( L- I5) 
until the picture fills the mask. Turn the horizontal 
drive control ( R-89) clockwise until white bars appear 
in the left center portion of the raster, then runs counter-
clockwise until the white bars just disappear. This 
adjustment will allow the horizontal system to operate 
at maximum efficiency. Adjust horizontal linearity con-
trol (L-16) for best linearity. If adjustment of the hori-
zontal drive ( R-89) or horizontal linearity (L-16) is re-
quired, it usually will be necessary to recheck the hori-
zontal oscillator alignment. If adjustment of the horizon-
tal linearity control ( L-16) is required, readjustment of 
the horizontal drive control ( R-89) will be necessary. 
adjust the picture centering device to align the picture 
with the mask. 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 

The oscillator is preset at the factory and normally 
needs no adjustment. However, if adjustments are re-
quired, they can be made without removing the chassis 
from the cabinet. Remove the channel selector and fine 
tuning knobs from the tuning shaft. 

TEST PROCEDURE: 
I. Set channel selector to receive desired station. 

2. Set fine tuning control in center of its range. 

3. Adjust oscillator slug, with bakelite type screw-
driver, for best picture resolution. 

4. Repeat steps 1, 2 and 3 on all channels used. 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7 

BOTTOM COVER 
2583A REMOVED 

Fig. 5 Tuner Oscillator Adjustments 
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SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE -- If raster cannot be 
obtained check below for the possible causes. 

1: Ion trap magnet adjustment is incorrect. 

2: No -t-B voltage. Check 4/10 ampere fuse. Replace if 
defecuve. If fuse continually burns out, check 

(A) Horizontal output tube V-17 (6BQ6-GT) 

(B) Check damper tube V-18 (6W4-GT). 

(C) Check horizontal oscillator tube V-16 (6SN7-GTA) 
for proper operation. 

With an ohm meter, check for a short between 
terminal 1 of the horizontal output transformer 
(T-9) and the chassis. 

(E) Check DC resistance of T-9. 

3: No high voltage. Check V-17, V-18 and V-19 tubes 
and circuits. If the horizontal deflection circuits 
are operating as evidenced by the correct voltage 
(600V) measured on terminal No. 1 of T-9, the trouble 
can be isolated to the high voltage rectifier circuit. 
Either the high voltage winding to the 6BQ6-GT 
plate and 1B3 plate is open, tube V-19 is defective, 
its filament circuit is open, R-99 and C-78 defective 
or pix tube elements shorted internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY -- If only horizontal 
deflection is obtained as evidenced by a straight line 
across the face of the picture tube, it can be caused 
by the following: 

1: Vertical oscillator and vertical output tube V-8 
inoperative. Check socket voltages. 

2: Vertical oscillator transformer ( T-4) defective. 

3: Vertical output transformer (T-5) open or shorted. 

4: Yoke vertical coils open or shorted. 

5: Vertical hold, height or linearity controls may be 
defective. 

POOR VERTICAL LINEARITY -- If adjustment of the 
height and linearity controls will not correct this con-
dition, any of the following may be the cause. 

1: Check variable resistors R-49 and R-54. 

2: Vertical output transformer ( T-5) defective. 

3: Capacitors C- 35A, C-39 or C-70 defective. 

4: V-8 defective, check voltages. 

5: Excess leakage or incorrect value of capacitor C-37, 
or open or incorrect value of resistors R-55 & R-56. 

6: Low plate voltages. Check rectifier tube and capa-
citors in + B supply circuits. 

7: Capacitor C-36 defective. 

8: Vertical deflection coils ( L-12). defective. 

POOR HORIZONTAL LINEARITY If adjustment of 
Horizontal drive and linearity controls does not cor-
rect this condition, check the following: 

1: Check or replace horizontal outout tube V-17. 
2: Check or replace damper tube V-18 ( 6W4-GT) • 

3: Check capacitors C-74, C-76, C-77 and horizontal 
linearity control ( L-16) for defects. 

4: Horizontaldeflection coils(L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1: Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER -- This con-
dition can be caused by: 

1: Defective yoke due tr C-75 or R-98 (internal in yoke 

(D) 

assembly) being wrong value or open. These com-
ponents are mounted in rear of yoke assembly. 

2: V-18 (6W4-GT) defective. 

SMALL RASTER -- This condition can be caused by: 
1: Low + B or line voltage. Check V-20 ( 51l4G)-

2: Insufficient output from horizontal output tube V-17. 
Replace tube. 

3: Insufficient output from vertical oscillator and ver-
tical output tube V-8. Replace tube. 

4: Incorrect setting of horizontal drive control R-89. 

5: V-18 ( 6W4-GT) defective. 

6: Incorrect setting of ( L-15) width control. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND This condition can.be caused by: 

1: No signal on picture tube grid. Check V-5A ( 12AT7) 
and V-6 (6AH6) tubes and associated circuits. 

2: Rad contact to picture tube grid ( lead to socket. 
broken). 

3: AGC tube ( V-9) may be defective. Check tube and 
its associated circuit. 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT 
IMPOSSIBJ_E TO SYNCHRONIZE THE PICTURE VER-
TICALLY AND HORIZONTALLY -- A condition of this 
nature can be caused by: 
1: Defective sync separator V-7 or phase splitter V- 5B. 

2: If tubes are O.K. check voltages, and associated 
circuits. 

3: AGC system inoperative. Check V-9 (6AU6) AGC 
tube and associated circuits. 

SIGNAL ON.P ICTURE TUBE GRID AND HORIZONTAL 
SYNC ONLY -- If this condition is encountered, check: 

1: Vertical integrating network capacitors C- 31A, B 
C, and resistors R-46 A, B 8z C. 

2: Vertical hold control (R-51) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL 
SYNC ONLY: 
1: V-15 or V- I6 defective. 

2: Improper setting of ( L-14) horizontal frequency con-
trol. 

3: Check setting of horizontal drive control and hori-
zontal linearity control. 

4: Check V-15 and 16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION 
-- If the picture resolution is not up to standard, it may 
be caused by any of the following: 

1: Defective pix I-F tubes V-1, 2 & 3, ( 6CB6'n). 

2: Defective picture detector V-4A, (6AL5)• or video 
amplifier V- 5A or video output V-6 ( 6AH6). 

3: Defective picture tube. 

4: Open video peaking coil. Check all peaking coils 
L-5, L-6, L-8, L-9, L-10 and L-11 for continuity. 
Note that L-5, L-9 and L-10 have shunting resistors. 

5: Leakage in V-6 (6AH6) grid capacitor C-11. If the 
capacitor is not found to be defective, check the fol-
lowing: 

1: Cheek all potentials in video circuits. 

2: Check picture tube grid circuit for poor or dirty 
contact. 

3: Check and realign, if necessary, the picture I- F 
and R-F circuits. 

PICTURE SMEAR: 

1: A smear can be attributed to phase shift at the low or 
high frequency end of the video characteristic. This 
can be caused by improper values of resistors and 
capacitors in the video circuits. Check for grid cur-
rent on video output tube V-6 (6AH6), open or shorted 
peaking coils, video amplifier load resistors are of 
improper value (high). 

2: This trouble can also originate at the transmitter. 
Check reception from another station. 

3: Check and realign,- if necessary, the picture I-F and 
R-F circuits. 

MAN MADE NOISE IN SOUND (Ignition, etc) 

1: Check sound I- I; tubes V-10, 11 & 12 and associated 
circuit s. 

2: Check sound 1-F alignment. 

BENDING OR S-ING 

1: Check sync stability control adjustment. 

2: Check capacitors C-3513 and C-798. 

3: V-17 ( 613Q6-GT) defective or V-16 ( 6SN7-GTA) de-
fective. 

4: Check sync separator tube V-7 (613E6) and phase 
splitter V-513 ( 12AT7) and V- 5A ( 12AT7) video 
amplifier. 

5: Check AGC threshold control. 

PICTURE NORMAL -- NO SOUND OR WEAK OR DIS-
TORTED SOUND. 

1: Check sound I-F alignment. 

2: Check V-10 (6AU6) V-11 (6AU6) V-12 (6AL5) V-13 
(6AV6) V-14 ( 6AQ5) and associated circuits. 

POOR FOCUS 

1: Improper setting of Ion Trap magnet. 

2: Defective picture tube or picture tube socket. 

PICTURE JITTER: 

1: If regular sections at left of the picture are dis-
placed, replace the horizontal oscillator tube V-16. 

2: Vertical instability may be due to loose connections 
or noise received with the signal. 

3: Horizontal instability may be due to unstaole trans-
mitted sync. 

4: Check receiver AGC system for proper operation. 

5: Check phase splitter V- 5b, ( 12AT7) and sync sep-
arator V-7 ( 6BE6). 

6: Check for improper setting of sync stability control. 

7: Picture tube grid lead not held in position by sup-
port spring, je: close proximity of grid lead to sync 
and horizontal tubes will cause picture to jitter at 
high contrast setting. 

8: Check AGC threshold control. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT To service this receiver properly, 
it is recommended that the following test equipment 
be available: 

RF SWEEP GENERATOR -- meeting the following re-
quirements: 

Frequency ranges: 

18 to 30 mc, 10 mc sweep width 
40 to 90 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 

Output adjustable with at least . 1 volt maximum 
Output constant on all ranges. 
Flat output in all attenuator positions 

CATHODE-RAY OSCILLOSCOPE -- preferably one with 
a wide band vertical deflection and an input calibrating 
source. 

SIGNAL GENERATOR — To provide the following fre-
quencies: (Output on these ranges should be adjustable 
and at least . 1 volt maximum.) 

(a) Intermediate alignment frequencies. 

23.1 mc first picture I-F coil. 
24.1 mc third picture I-F coil. 
25.9 mc second picture I- F coil. 
21.7 mc sound trap. 
4.5 mc video trap 8r sound I- F. 
25.2 mc converter plate coil ( Tuner). 

© John lf. Rider 

HETERODYNE FREQUENCY METER with crystal cali-
brator if the signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe 
for use with this meter to permit measurements up to 
20 kilovolts. 

SERVICE PRECAUTIONS — To service the receiver 
remove the chassis from the cabinet. To do so, remove 
the knobs, the cabinet hack, disconnect the leads from 
the speaker, remove the antenna terminal board at rear 
of cabinet, and then the 5 chassis mounting bolts. The 
chassis may be serviced with the picture tube in place 
provided the chassis is turned on its side with the power 
transformer on the bottom. The weight of the chassis 
will be supported against the power transformer and pix 
tube brackets. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. To do so will 
cause a considerable overload on the high voltage fil-
ter resistor R-99• 
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ALIGNMENT PROCEDURE PIX I-F 

FRONT APRON 

e"..---------ICONVERTER GRID ADJ C-209 
. R•F TEST POINT 

CONVERTER COIL ADJ. L-59 
23 I MC 

R- F PLATE ADJ C-206 

ANTENNA ADJ. 
C-20I 

P F uoor 

T-I 
IST PIX 

23.I MC 

T-2 
2 ND FIX I 

23.9 MC 

11•33.C•dle0 

L- I3 
SOUND 
TAKE-OFF 
COIL 
43 MC 

T-3 
SOUND TRAP 

21.7 MC 

T-7 
SOUND 
RATIO DEI. 
TRANS. 
SECONDAPY 
¿CHO (Wirt* 
4.5 MC 

T-6 
SOUND PF TRANS 

d. 3 MC 

L-7 
*1--- TRAP 

d 5 Mc 

Fig. 8 Top Chassis Video and Audio I- F Adjustments 

A. Unmodulated R- F signal into Converter Grid by means 
of tube shield insulated from base. VTVM with fil-
ter in lead of 22 K ohms and 5000 mmf connected 
to pic. det. load resistor, ( R-100) 4700 ohms, in 
series with peaking coil ( L-6) from Pin 7 of 6AL5. 
Input signal level should be such that output is less 
than 2 volts DC. Apply -4.5V battery bias on AGC 
line. 

22K 

2549 A 

Fig. 10 VTVM Connections 

FREQUENCY 

1. 25.2 MC 

2. 23.9 MC 

3. 25.9 MC 

4. 24.1 MC 

5. 21.7 MC 

ADJUST 

Converter plate coil on top of 
tuner for maximum dc at pic-
ture detector. 

1st picture I-F coil (T-1) for 
maximum dc at picture detec-
tor. 

2nd picture I-F coil (T-2) 
for maximum dc at picture 
detector. 

3rd picture I-F coil (T-3 be-
low chassis) for maximum dc 
at picture detector. 

3rd picture I-F trap (T-3 in 
can above chassis) for min-
imum dc at picture detector. 

B. I-F Sweep Generator into converter grid by means of 
tube shield insulated from base. 
Connect oscilloscope across R-100 (in place of 
vi'vm). Apply -4.5V bias ( DC) to AGC line (bat-
tery). 

Tuner should be switched to dead channel so as 
not to cause interference. 

T-7 
SOUND RATIO 
DEI. TRANS. 

T-6 
SOUND I- F 
TRANS. 
4.5 MC. 

MS31C.2760 

FRONT APRON 

 f 
L_J 

T-3 
3 RD PIX 
24 I MC. 

T-1 
1ST PIX I- F. 
23. I MC. 

T-2 
2ND PIX I- F 
25 . 9 MC. 

.ata 

Fig. 9 Bottom Chassis Video and Audio I- F 

Adjustments 

22 KA_ 

5000 
MMF. 

SHIELDED CABLE 

Fig. 11 Oscilloscope Connections 

23.5 25.25 

23.0 A l 26.2 

21.7 2710 

SCOPE 

50 %, 

Fig. 12 Overall Response Curve 

Observe overall I- F response, which should be as 
shown above: A slight touch-up may be required. 
At no time should the trap coil be re-adjusted, nor 
should it be necessary to turn any of the picture 
I-F coils more than 1/2 turn of the slug. The fol-
lowing comments are suggestions only: 

3. 

1. The height of the 26.2 MC marker is controlled by 
the 25.2 MC (Converter Plate Coil on tuner) and the 
25.9 MC ( 2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top and 
position of 23.5 MC) marker is controlled for the 
most part by the 24.1 MC third picture I-F coils 

The 23.0 MC marker position is controlled by the 
first picture I- F ( 23.1 MC coil). However, it is NOT 
advisable to change the setting of the coil due to 
its effect on sound rejection. Its adjustment should 
be avoided unless believed to be absolutely nec-
essary. 

VIDEO 

With 4.5 MC unmodulated signal from a high impedance 
source, ( 10,000 ohms in series with the generator) into 
plate of che picture detector tube (Pin 7-6AL5) and 
VTVM on picture tube grid, tune 4.5 MC trap ( L-7 Top) 
for minimum response. VTVM on 0-10 V AC scale. This 

adjustment can also be made while observing a picture 
from a station. Tune trap for least 4.5 MC beat in picture. 

AUDIO 1-F 

1: With signal generator set to 4.5 MC and dc VTVM 
connected to junction of R-62 and C-46, adjust sound 
take-off coil ( L-13 Top) and sound I-F transformer 
slugs (T-6 Top & Bottom) for maximum. 

2: With VTVM connected to pin 7 of V-12 ( 6AL5) ad-
just the ratio detector primary (T-7 Bottom) for max-
imum. 

3: With VTVM connected to junction of R-66, R-69 and 
C-50, adjust ratio detector secondary (T-7 Top) for 
cross over ( zero voltage) on lowest scale. 

NOTE -- If no signal generator is available, the 
procedure above may be followed by tuning in a sta-
tion and using the 4.5 MC beat between picture and 
sound carrier. 

TUNER ALIGNMENT 

A. Sweep generator with balanced 300 ohm output to 
antenna terminals. Marker generator output to an-
tenna terminals. Oscilloscope to "test point" ( Fig-
ure 13) on tuner. Connect IV, V bias to AGC line 
at junction of R-33 and C-20 on the receiver. 

R-F 
TEST 
POINT 

Fig. 13 Top Turner Adjustments 

B. RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust 
C-201 slightly favoring the Pix carrier, then ad-
just C-206 and C-209 for response as in Figure 
14. Picture and sound markers at 90% maximum 
response. 

2. Check response on all channels. If markers are 
below 70% on any channels, readjust C-201, C-
206, and C-209. Recheck all channels. 

PIX SOUND 

ife-....--------------\ IA 90 % 

 -_¡_-_-
2696 

Fig. 14 Pix and Audio Markers 

C. OSCILLATOR ADJUSTMENT. 

1. Apply -4.5 volts on I-F AGC line at junction of 
R-1 and C-21. 

2. Connect oscilloscope to output of video detec-
tor. Place fine tuning in center of range. Check 
response on all channels. Sound marker should 
be in notch and picture marker at 50%. (See Fig-
ure 12). 

3. If markers are off, individual oscillator coil slugs 
will require adjustment. Adjust each channel 
slug, accessible through hole in front of chassis 
with a non-metallic screwdriver to bring sound 
marker to correct position. 
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OSCILLOSCOPE WAVEFORM PATTERNS 

The waveforms on this page were taken with the rec-
eiver tuned to a normal picture. The numbers on the 
waveforms correspond to the numbers on the schematic 
diagram which identifies each test point. 

No. 4 •- 68E6 Sync Sep 
Grid No. 1 . 2V P- P 60 C.P.S. 

No. 2 -- 12AT7 Plate 
35V P-P 60 C.P.S. 

No. 2 -- 6AH6 Grid 
8V • P- P 60 C.P.S. 

No. 3 -- Pix Tube Grid 
20-100V P-P „ 60 . C.P.S. 

T ii 
No. 5 -- 613E6 Sync Sep. 

Plate 

20V P-P 60 C.P.S. 

No. 6 -- 12AT7 Phase Split• 
ter Cathode 

18V P- P 60 C.P.S. 

11111111 
No. 6 -- 12AT7 Phase Split-

ter Cathode 

18V P- P 15,750 C.P.S. 

The voltages shown on each waveform are the approxi-
mate peak to peak amplitudes. The frequencies shown 
indicates the repetition rate of the waveform, not the 
sweep rate of the oscilloscope If the waveforms are 
observed on the oscilloscope with a poor high fre-
quency response, the corners of the pulses will tend to 
be more sounded than those shown below and the am-
plitudes of any high frequency pulse will tend to be less. 

No. 7 -- 12AT7 Phase Split-
ter Plate 

45V P- P 60 C.P.S. 

No. 8 -- 6SN7 -- Vert. Osc. 
Plate 

100V P-P 60 C.P.S. 

No. 9 -- 6SN7 Vert. Osc. Grid 
130V P- P 60 C.P.S. 

No. 10 6SN7 Vert. Output 
Grid 

120V P-P 60 C.P.S. 

No. 11 -- Vert. Def. Coil 
85V P-P 60 C.P.S. 

No. 12 -- 6AU6 A.O.C. 

450V P-P 15,750 C.P.S. 

No. 13 -- 6AL5 Phase Dot. 
18V P- P 15,750 C.P.S. 

1W-A 
No. 14 -- Hor. Osc. 

Plate 

SOV P-P 15,750 C.P.S. 

No. 15 -- 6SN7 Mor. Osc. 
Grid 

48V P- P 15,750 C.P.S. 

No. 16 -- 6SN7 Mor. Osc. 
Plate 

135V P-P 15,750 C.P.S. 

No. 17 -- 6BQ6 Grid 
120V P- P 15,750 C.P.S. 

No. 18 6W4 Damper Plate 
120V P- P 15,750 C.P.S. 

M- I16 

M- I07 

M- I 2 4 

2727 A 
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TUNER ASSEMBLY INFORMATION 

M- I 2 2 

M- I16 

M-115 

M-114 

NOTE: 
FOR SHAFT LENGTH 
INFORMATION 
SEE PARTS LIST. 

M- I2 I M-108 

M- I12 

M- I16 

114 - 116 ----en& 

M- I10 

Fig. 15 "Q" Tuner Pictorial 

I 6 BQ7 

1613AZ 7 
R- F AMP 

_L 

Ls& 

TURRET SWITCH SETTING SELECTS 
COILS TOR CHANNEL DESIRED. 

C•21511.--i 

WHITE 

G.0 

C-207 
67 

M-108 

M-123 

M- I 2 5 

M- I2 6 

8J6 
MIXER OSC 

HEATER 
6 .3 V 

Fig. 16 "Q" Tuner Schematic Diagram 
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V-6 

6AH6 ' L-10 
160 mu .• I 

t_____R•15 I 
6 22 Ki 

••,30 V - 

R -11 ¡ 
3 91 L II: co 7./7 v 48 

C0l? _-1 C 
12 R 17 6 

9 -J - - 0 RER /1E-1LSO 

e 

R-18 
100 K R 19 

I 
WAVEFORM .5  

- 

R-21 C•14 
2 2 K C-13 015 

0471 

R-24 • 250 V 1006 

R-26 

r 47n 

 II 
R23 
22 6 

5 

V-2I 

UI  17HP4 
R-I06 

--WAh--0#aoy 
100K •13. 

1.0 

RA:110am 
.614 

R 36 
10 V-7 

68E6 
SYNC. SEPARATOR PHASE SPLIT TER 

C 26 
1000 

P 33 
7.5 MEG 
SYNC. 
STABILITY 

I, 538 2 

MEG. 

• 

27 
.047 

Al 1 RE SISTANCE VALUES 
IN OHMS 

ALL CAPACITANCE VALUES 
LESS THAN 1.0 IN 1.1F. AND 
ABOVE 1 0 IN &IMF. UNLESS 
OTHERWISE NOTED 
COIL RESISTANCE VALUES 
LESS THAN 10 OHM ARE 
NOT SHOWN 

90ov 

C-28 
1000 

R-18 
1004 

R 79 
4. 7 MEG. 

810 

V-.5 B 

I2AT7 • R 460 - 4 OE 8-
22 K 8.268.2 

6 

mlm 
WAvEFORLA.7 

WAVEFORm.6 

R 42 R-43 
2.2 n 3.3 n 

C-2) 
1000 

R 44 
2211 

C•306 

20 

V-15 

6AL5 
PHASE DE r 

3 

C 314 C 318 C•liC 
-D02 T :';',51  .005 

L- 14 
/10 RIZ 
FREQ. 

r-esew • 
WAvErOPLA.8 V-8 eer2'.5 UG 

R 108 

6SN7-GTA .6,1,,EFORM 

VERT. OSC. 8 VERT. OUTPUT  

47001 
- 32 

C 33 
01 I 

7 5 
WAVEFORM .0 

1.34 

T' ,00 
117 

L- I2 
VERT DEFLECTION COIL 

1 la. 

1. 4100, 
eR•47 

R-48 
820 

T-4 
VERT 
OSC-

WAVE. 
6 FORM 

R-49 

VERT 
LIN. 

C-37 
047 

R 
1 WC, 
VERT 
HOLD 

t47i-5-r 
00 

R 87 
MMIL"1-0.904.. 5 

V-I6 

6SN7-GTA 5 
HORII. OSC. 

WAVEFORM. i3 

R 80 
10018 r 01 

R-8) C-611 
470n 004T 

R-0? 
27 K 

R 8, 
6 8 K 

84 
P 

I( 63 

I° 22 

1 
6 

R 85 R 86 
1 It 

R 50 
.8 UE2 

R-55 
2 21.4EG 

R-53 
2.2 MEG. 

257 v • 

R-52 R-54 
180K 2.5MEG. 

HEIGHT 
CONTROL 

6-0 
. 0. 0-, 

O .  

R-56 
10K 

C-38 
01 

, 30/070 -• 

AvEFORN 
4711 

I R. 

VERT. 
OUTPUT 
TRANS. •••• 

C-40'" 
1000 

R-59 IC -70 
3 3 K zr_c3021,15F0 

V-0 

6AU6 
.4.6 C 

V-I0 

6AU6 
1ST AUDIO -F 

1 

I  
L- I3 

SOUND 
TAKE-OFF 
COIL R-61 

I K 

42 11 1R 60 !100 

V-11 

6AU6 
2ND AUDIO I-P 

r 
4 

-41 

I T-6 le net, 
TRANS 

C 47 
C•45 04K 5000 

5000 130 
R 62 

15618 

- N 6-1 

R 63 
336 

100 Il 

T-7 

V-I2 

6AL5 
RATIO DET. 

SOUND RATIO 
°ET TRANS. 

01 

1C -15 

o 7". R-25 

500 • 
BRIGHTNESS 
CONTROL 

V-13 

6AV6 
1 ST ALIDIO AMP 

TONE 
C-50 CONTROL 

C-52 R-72 
-- 047 I MEG 

F-I P-66 R-69 C-55 .i.. 
7270 68K R-70 0047T R 74 IC 58 

K .... 
R A S IC 49 1-S368 6 47K 047 

5000  

V-14 

6AQ5 
AUDIO OUTPUT 

5 

- C 57 -  - 1 
.01 JI 

3157 

T-8 
AUDIO OUTPUT 

TRANS. 

6 

R 75A R-756 e • 
470K opn   

J 

"e R-76 
330 

.0047 j_ 1 MEG. 
.., R- 7I .01 R 

C-56 C-54 1 • 3 
10 MEG. 

✓ - _ 
VOLUME 
CONTROL 

•23ov 

R-88 C-66 
220 1. 

.1M MI6. 

M. 666 

R-89 
'SO NOR/Z. DRIVE 

WAVEFORM 
.155, ar ." 

C-6 71. C-681. C 1)1 
4301 330 

r wA2EFOIIM 

./5 e 

WAVEFORM 

T-9 
HOR1Z. OUTPUT 
H. V TRANS. 

1   ,  
I P-97evw 3.3 

'o 

mium 

-== 

8 

V- 17 

68Q6-GT 
HOR/Z OUTPUT 

R- 9I R-92 R-93 C-711R-95 C-72 R-96 
150 8 5.68 470 , 5 MI .F 100 047  1 

P 34 

r 50 
NORIZ 

Y HOLD 

.25,1 

C- 73 
1000 

4. 

J L- I6 
6W4-GT NORIZ. LIN. 

5 DAMPER CONTROL 

L- I5 
, WIDTH 
CONTROL 

C-74 
0.I 

R 99 
III 

I WAVEFORM 

#250v 

««-C-71 C-78 

1 C-75 .047 500 

I 56 

L-17 
NORIZ. 

DEFLECTION 

C-76 
0.15 

R-99 
1 MEG. 

V-19 

183-GT 5150V 

H. V RECT. 

R 102 
1.5 K 

V- 2 

5U4- G 
L. V RECT 

•250v 

L- 18 F.I 

ruff 

R•101 
10 K 

FILTER 
CHORE RN. 

C- 79A 60 MF TC -356 C-79 8 
80 61F. 80 ME 

AC 

T - 10 
POWER TRANS 
11(9 

86-.3 

RN 

R-109 
100 K 

1 

CAN. 

C-8I A 
01 T 

OS34C-2827 

LR. 

el 
11 I 

ILA 

40 1-OFF 
SWIICN 

c- al B 
mrERT O' 
¿OC, 

A
l
d
a
n
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MODEL 2D1235C, D, E, Ch. 217GS34C -266 

Model 2D1235D is identical to model 2D1235C except for a Gold Tooled Border and Gold 
Lettered Names on the leatherette covered control panel. 

MODEL 2D1235E 
(Supplement to 2D1235D) 

Model 2D1235E is identical to Model 2D1235D 
except for a change in the V-18 damper tube 
from a 6W4-GT to a 6AX4-GT. A schematic 
diagram with this change incorporated is attach-
ed. Illustration on the next page shows the bot-
tom socket voltage chart. 

TUBE COMPLEMENT 

Symbol TYPo 

Tuner ...... 

°Tuner 6BQ7 

V-1  6CB6 

V- 2 6CB6 

V-3  6CB6 

V-4 A&B  6AL5 

V-5 A&B   12AT7 

V-6 .  6AH6 

V-7 6BE6 

Functi on 

R-F Osc. and Mixer 

R-F Amplifier 

1st Pix I-F Amplifier 

2nd Pix Amplifier 

3rd Pix I- F Amplifier 

Pix Det. and DC 
Restorer 

1st Video Amp. and 
Phase Splitter 

Video Output 

Sync. Separator 

V-8   6SN7-GTA 

V-9 6AU6 

V- 10  6AU6 

V- 11  6AU6 

V- 12  6AL5 

V- 13  6AV6 

V- 14   6AQ5 

V-15   6AL5 

V- 16   6SN7-GTA 

V- 17  6BQ6-GT 

V- 18 .... -6AX4-GT 

V- 19   1B 3-GT 

V-20 ........ 5U4-G 

Vertical Osc. & Ver-
tical Output 

Automatic Gain 
Control 

1st Audio I-F 

2nd Audio I-F 

Ratio Detector 

1st Audio Amplifier 

Audio Output 

Phase Detector 

Horizontal Oscillator 

Horizontal Output 

Damper 

High Voltage Rec-
tifier 

Low Voltage Rec-
tifier 

6BQ7 

16 BRZ 7 ' 
R- F AMP 

t_ 

V-21 ........ 17HP 4 Picture Tube 17" 
Glass Rectangular 
(Electrostatic) 

*For replacement purposes a 613Z7 tube may be used 
in place of o 6BQ7 tube. 

3 

R-ROI 
15 

MODEL 2D1235E 

TURRET SWITCH SETTING SELECTS 

COUS FOR CHANNEL DESIRED. 

L-52 

" C 202 

36 

(.201 R-202 

3.9 / 47 It 

C 203 

C,215 C - 2161 

WHITE 844C 

G.0 NEATER 

6.3 v 

8+(MIXER) 

viSOV 

C 2171 

BLUE 

84 R- F) 
/230 V 

Tuner Schematic Diagram. 

C-207 
47 

C-209.1 
0 5-3 r 

R- F 
TEST 

POINT 

6J6 
MIXER 05C 

• L se 
000‘-

C 213 

" I 

R-71.1 
10 A 

C 2181 1--1 

RED -I-

Jr« 

So OS 
00 Gp 

,sr de•It •••• • 

•werd 
*ow • 

1,2 
t7HP/4 

PIS TURF 

Her ••••••••• 

o 
0 0 

0 0 

•Nur 

v-10 
U4-0.7 

POWER RECT 

flq•dir ••• 010r 

-*Or •• 
G. V- • 
63447-GTA 
VERT. MC. 4 
VERT OUTPUT 

Nor.:LVG 

6/ Il I 

6007 
AMP 

6J6 
R-I ORE 

EMITTER 

I.O4 11116 

o 
o o 
0 0 

t 
VIJ 

103-C3T 
N.V. RECT.' 

••3 I er 

V-I 
6CB6 

RO /IX i•-ç 

• 
• ••• 

IS Ge 
V. or 

dame ecee 
PIX I-P 

er 

•- A • • ;RI 

•,•• Ft, -feet, 

V- 17 
6006 -0T 

NORM. OUTPUT 

0 0 

00 

'=" NOWMTA 

111JVAl-

• Or« • 1,0( 

0 

• 

G :11111; 01t, 

• 6) ,,e" 

AMP. 4 
8 7 '••'‘ • ' 45 

AVDT5/0 
PHASE SPLIT TER 

FIX OCT 
0.C. RESTORER 

• J. 

GI" 
•••F.'61 

6C136 
1ST PIN i-e 

•Vt•-0 rG 

V- 7 

68E6S FISC 
• 

...." SEPARATOR 

• 54, 

Ole0 0 

o 

V- I5 
6ALS 
PHASE 

Y-4 
CANO 

F VIDEO 
ee OUTPUT 
•Ilir 

CI"  

• a J ref 
l er0 

v•el 

I-F 6Au6 fe enue ZITO AUDIO  

• IST AUDIO I-I 

„•••I't 

V-17 
6AU6 
AG. C. 

STANDARD TUBE SOCKET SYMBOLS 

01-0106E K. AIL R-CATNODE 
r - FILAMENT P• PI ATE 
G- GRID Tr TRIOOL GRID 
III- MT VOIAL WIC TF-TRIOIX FLOE 

N- NEATER 

Bottom Socket Voltages. 

.0.•••• 

P•NeT 

.V.:•:.•01 • 

V•I: e:eoUr. 
0 Jr.., p•e01.r 

I•”• 

N»W 

6AQS 
AUDIO 

6A:.:.5A1V 
1 ;. Ur DO 

•MP 

L- S) 

27786 

C-214 

L-60 

120 

I-F 

A
l
d
e
n
 
oi
nv
 
N
H
1
S
3
M
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MODEL 21)1235E 

V-I 

6CB6 
1ST PIX /- F 

rMI .,e,50v 

R-F UNIT I '15" 

1C -20 
0 22 

T- I 
/ST PIE 
I-F COIL 

eM 

R 21 
I 

A4M  

V-2 T-2 
6CB6 ¿NO PIE 

¿NO  PIE I. F 3-3" COIL 

V-2 
6CB6 

I1000 

C-23 
0 22 

ORO 
L-2 V-3 

6CB6 

V-3 

6CB6 
/70 PIE I-7 

T-3 
3 RO PIE 
I-F COIL 

TO00 11000 
- 

C 4 5 

36 MU 47 
L-4 c 6 

R 9 
1 Sil 

C-18 
i000 

olfe 
L-3 v.4 A $. 1 

6AL5 

83 
1000 C•19...- 

1000 

V-44 
6AL5 
PIC DE r. 
xAvEFORA, RI 

t R-28 
100 K 

•  
....0- 21B R-29 

1000 150 
C-2 
1000I 

R-30 
150 

R-3I 
2 7 MEG 

O 150V 
*R-32 

330 K 

eR-35 e R-36 
476 10 K 

.01 

OWEIOR« 
:4 7\ 

4701% 

t i000 utG. 

eR 38 
C-26 5 

174.-

11 39 
I5 MEG 
SYNC. 
STABILITY 

V-7 

6BE6 
SYNC. SEPARATOR 

w-AvE FoR •• 

ALL RESISTANCE VALUES 
IN OHMS. 

R-41 
820 

*130 V 

V-5 

I2AT7 
PHASE SPLITTER 

WAvEFORM • 7 

15 

-trAvC.F06.6 I. .1 

R-42 R-431 
228 336 

«BM 

ALL CAPACITANCE VALUES C-28 C-29 
LESS THAN 1.0 IN MF AND 1000 1000 
ABOVE 10 IN MAIL UNLESS 
OTHERWISE NOTED. 

COIL RESISTANCE VALUES 
LESS THAN 1.0 OHM ARE 
NOT SHOWN 

R-78 
100K 

2 
R-44.2 K 

R- 46A R-4613 R 46C 1 
22 8,2 K 8.2 K 

1 C- 31A C- 3I B C-3IC 
1 .002 T î  .005 005 

ii4K5 

20 ME 

O 
/150 V 

V-35 

6AL5 
PHASE DE T 

WAVEFORM .13 

R-80 C-60 R-82 
100K r.oI 27 K 

R-79 R- 8I 
4.7 MEG. 4106 

R-83 
6.86 

R-84 
6.8K 

L-I4 
NORII. 

1 

C-32 
4700 

C-33 
.01 

TNAC5NOLO 
CONTROL 

  2 5 G WAvE FOR« .6 6SN7-GTA WAVEFORM /I-

\ VERT. OSC. 8 VERT. OUTPUT  

WAVE FORAF•9 

1 100 

T-4 
VERT 
ceSC. 

e R-50 
1.8 MEG. 

I MEG.   
R-SIte 

VERT 
HOLD 

1C-651 

4700 

R-87 
WAVEFORM.I4 5.16 

V-I6 

6SN7-GTA 
?WWI. OSC. 

•  

 • 750 IF 

R-88 C-66 
2206 0_I 

5 

4 
Run 

6 FORM 
woo 

R.33 470K 

L-12 I .. 
VERT DEFLECTION COIL I 
A. •    

'2 1 

,... o T.41 
1 o t...,  I ..„..,  

.r• ..r,,,, I ''Z' 
.c ..... z12 C-36  

i..- Alf. R 57 
I ."-0.1 ---- J 

T5 

 , I 

y ... 2 2 MEG. VERT. 
R-49 ourRus 
86 TRANS. •••• 

an" VERT. C-37 C-40 
LIN. .047 

R-55 
2.2MEG 

R-53 
2.2 MEG 
MA 
I -L C•.38 

= 01 
R-52 R-54 y 
180 6 2.5MEG 

R-56 
10K 

NEI6NT 
CONTROL 

R-89 
t5OK NORII. DRIVE 

--- C-671 C-61 C-691 
430 330.- 270-

rdi 
WAVEFORM TC-64 

.047 

R-85 R-86 
336 1.88 

C-63 
I 0.22 

WAVEFORM ...18 
• 250 V 

1 
R- 9I50 K% 

3 R-94 
50 K 
NOR1Z. 
HOLD 

/150 t, 

1000 

IR-59 
3.361-3011F. 

WAVEFORM 
7,67 

V-51 

12 AT 7 
.i2-6 1ST VIDEO 

AMP 

60 ed(7.L,, 
C 8 

5 T. T5c9k4h4F 
L-6 

500 MU N 

R-100 
4.7 K 

v-to v- ti 
6AU6 6AU6 

1ST AUDIO /-F ¿NO AUDIO I-F 

L-8 
36 AlUN 

I L-9 
so Ani N 
1 

I 5K 

R-20 
33 K 

R-2I 
22 K 

N 1-

V - 0 I 

6AU6 
4.6.C. I 1100 

L -I3 
SOLND 
TAKo7 -OFF e COIL R-61 R 62 roo!  

I K 566 

T-9 
ooRiz. OUTPUT 
V TRANS. 

R-97 3.3 

V-6 

6AH6 
56 6 \vioeo ourRur 

WAVEFORM -2 

_1 C II 
047 

< 

R-13 
1 MEG 

- ige,;:er 

T-7 
SOUND RATIO 
DE T TRANS. 

DI 

C-49 
5000 

+150 I, 

 11.--111  
C- I4 

C-13= OIS 
047 

o R 24 
• 750 V 

100K 

v-iz 
6AL5 

RATIO CET. 

5 +eso v 
L- I6 

AVEFORAI.11 

15: I 6AX -GT NOR1Z. LIN. 
ja,_45 DAMPER CONTROL 

¡Lei,  

1_ 
4, 

q 
i ,-1 L- I5 ; r % gi ,„ ., WIDTH, ..., CONTROL 

G r 

C-74 
0.1 

C-75 
56 

L- 17 
meg c 76 a 

DEFLECTION 
TO'15 

R 68 
22 

R-66 R-69 
270 686 

L-I0 I 
6066u N 1 36k I 

R • 16 
6617 

'hi 
17HP4 
V-2I 

3K II N 

R- I8 
100 K 

WAVEFORM • 3 

V-4 8 

6A L5 
- D.C. RESTORER 

R 19 
MEG 

R-106 

1006 

:I:C-53 470 

V- I4 

6AQ5 
AUDIO OUTPUT 

R-7513 
4706 

TONE 
CONTROL 

R-72 
I MEG. 

.0%45741  MEG.R-71 

VOLUME 
CONTROL 

t R-99 
1 MEG 

C-59 
0041 
8 

T-8 
AUDIO OUTPUT 

TRANS. 

V-19 

IB3-GT 0150V 

N.V. RECT. 

R-102 
1.51( 

v-zo 
5U4-G 
L. V. RECT. 

•150 v 

L- I8 F», 

rust 

R-101 + 

I°K IC -79A IC -358 C-77 C-78 
.047 500 60Mr. 80 MF. 

FILTER 
CHORE 

- R- I09 
100 

T- I0 
POWER TRANS 
RED r - 

C A 

01 7 

0534C-28211 

C-918 
oi ree -

R-105 2/0 
K
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Ref. NO. 

R-201 

R-202 

R-203 

R-204 

R-205 

R-206 

R-207) 
R-209) 
R-210) 

R-208 

RESISTORS TUNER ASSEMBLY PARTS LIST 

Part No. Ohms Tolerance Watts 

12A-004 15 K +10% 0.5 

12A-039 47 K +20% 0.5 

12A-094 100 K +10% 0.5 

12A-166 100 K +5% 0.5 

12A-167 IGO K +5% 0.5 

12A-183 1500 + 10% 0.5 

12A-040 10 IC +10% 0.5 

12A-041 220 K +20% 0.5 

CAPACITORS 

Ref. No Part No. Capacity 

C-201 31B-207 3-9 mmf 

C-202 CD8C3R6C 3.6 mmf 

C-203 CD8C1R5M 1.5 mmf 

C-204) 
C-212) 

C-205) 
C-207) 

C-206) 
C-209) 

C-208 

C-210 

C-211 

C-213 

C-214 

C-215) 
C-216) 
C-217) 
C-218) 

C-219 13D-196 800 mmf 

COILS AND CHOKES 

Ref. No. Part No. Description 

CD8X102Z 1000 mmf 

CD8Q470K 47 mmf 

31B-206 0.5-3 mmf 

Tolerance 

Trimmer 

+.25 mmf 

+20% 

+10% 

Trimmers 

CD8U050C 5 me +5% 

CDIOC1OOK 10 mmf +10% 

Part of Fine Tuning Assembly 

CD8C6R8C 6.8 mmf +. 25 mmf 

13D-055 120 mmf +10% 

13D-153 

9A2278-1 

9A2278-2 

9A2278-3 

9A2278-4 

9A2278-5 

9A2278-6 

9A2278-7 

9A2278-8 

9A2278-9 

9A2278-10 

9A2278-11 

9A2278-12 

9A2279-1 

9A2279-2 

9A2279-3 

9A2279-4 

9A2279-5 

9A2279-6 

9A2279-7 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Oscillator 
Coil 

Oscillator 
Coil 

Oscillator 
Coil 

Oscillator 
Coil 

Oscillator 
Coil 

Oscillator 
Coil 

Oscillator 
Coil 

800 mmf Minimum 

Minimum 

Channel and 

Code 
2-Q   

3-Q   

4-Q   

5-0   

6-Q   

7-Q   

8-Q   

9-Q   

10-Q   

11-Q   

12-Q   

13-0   

2-Q 

3-Q 

4-Q 

5-Q 

6-Q 

7-Q 

8-Q 

NO. 

L-52 

L-53 

L-57 

Ref. No. Part No. 

9A2279-8 

9A2279-9 

9A2279-10 

9A2279-11 

9A2279-12 

31B-296 

34A-546 

34A-575 

Description Channel and 

Code No. 
Oscillator 

Coil 

Oscillator 
Coil 

Oscillator 
Coil 

Oscillator 
Coil 

Qscillator 
Coil 

Choke, 
Cathode   

Choke, R-F 
Filament   

9-Q 

10-Q 

11-Q 

12-Q 

13-Q 

Choke, 
Oscillator Filament   

L-58 31B-295 Choke, Mixer Plate   

L-59 31A-078 Converter Plate Coil 

L-60 31B-239 Choke, Coil   

MISCELLANEOUS MECHANICAL PARTS 
Ref. No. Part No. Description 

M-107 31B-012 Bracket, Sharp Tuning 
Rotor Retaining   

M-108 318-048 Spring, Detent Plate 
Grounding   

M-109 16S-006 Shield, Tube ( 6J6)   

M-110 165-004 Shield, Tube ( 6B07)   

M-112 31A-010 Spring, Slug Retaining 
(Oscillator Coil)   

M-113 11D-022 Washer, Fibre Spacer 
(i" ID by Si" OD)   

M-114 10E-401 Nut, Locking Spring ( for 
trimmers)  

M-115 9A-410-7 Screw, Trimmer   

M-116 9A-629-3 Screw, Bracket Mounting 
(6/32" by %")   

M-117 318-029 Osc. Slug Trimmer   

M-121 31B-016 Roller, Detent ( 3/8" dia  
bearing)   

M-122 318-005 Spring, Detent ( 2-5/16" 
long)   

M-123 318-278 Contact Plate and Bracket 
Assembly   

M-124 31B-008 Spring, Sharp Tuning 
Rotor Contact ( Flat 
Bronze 1-7/16" by %") . 

M-125 318-030 Spring, Front and Rear 
Turret Shaft ( Wire 2%" 
long, 3/64" dia.)   

M-126 31B-103 Shield, Bottom Cover   

Fine Tuning Shaft ( Sharp 
Tuning) used with 
25A1094 Tuner   

TELEVISION RECEIVER CAPACITORS 
C-1 ) 
C-3 ) 
C-4 ) 
C-5 ) 
C-16 ) 
C- 17 ) 
C-18 ) 
C-19 ) 80XI 
C-26 ) 
C-28 ) 

1000 mmf Ceramic .... 

C-29 ) 
C-40 ) 
C-50 ) 
C-73 ) 
C-83 ) 

C- 2A ) 
C- 2B ) 
C- 2 1A) 
C-2113) 

C-6 

C-7 

C-8 

C-9 

C-10 

C-11) 
C-27) 
C-58) 
C-72) 
C-77) 

C-12) 
C-66) 
C-74) 

C-13) 
C-37) 

C-14 

C-15 

C-20) 
C-23) 
C-63) 

C-25) 
C-33) 
C-56) 
C-60) 

C- 30A) 

C-3013) 

C- 30C) 

C-3 IA) 
C-3113) 
C-3 1C) 

C-32) 
C-65) 

C-34) 
C-46) 

C- 35A) 
C- 35B) 

C-36) 
C-39) 

C-38 

C-41 

MODEL 2D1235C, D, E, Ch. 217GS34C -266 

ROX1 

80X3 

47X603 

Part of T-3 

47X562 

47X584 

47X568 

1000 mmf Ceramic 

1000 mmf Dual Ceramic 

47 mmf 500V Ceramic .... 

5 mmf 500V 

1.5 mmf 

360 mmf 500V 

Ceramic .... 

Composition. 

Molded Mica. 

RCPIOM4473M . 047 mf 400V Tubular .... 

RCP10M4104M . 1 mf 400V Tubular .... 

RCP10M6473M 

RCPIOM6153M 

RCP10M2104M 

.047 mf 600V Tubular .... 

.015 mf 600V Tubular .... 

mf 200V Tubular .... .1 

RCPIOM2224M . 22 mf 200V 

RCPIOM4103M . 01 mf 400V 

45X399 

20 mf 

40 mf 

10 mf 

300V 

50V 

300V 

Tubular .... 

Tubular .... 

Dry 
Electrolytic 

Part of 76X7 ( See Miscellaneous) 

47X543 

47X604 

45X395 

4700 mmf 500V Molded Mica. 

100 mmf 500V Ceramic .... 

100 mf 50V Dry 
80 mf 300V Electrolytic 

RCPIOM6104M . 1 mf 600V Tubular .... 

RCPIOM6103M . 01 mf 600V 

45X361 4 mf 100V 

C-42 Part of L-13 

C-43) 
C-44) 

C-45) 
C-47) 
C-49) 

C-48) 
C-84) 

C- 5I) 
C- 7I) 

C-52) 
C-64) 

C-53 
C-54) 
C-55) 
C-61) 

C-57 Part of 76X5 ( See Miscellaneous) 

C-59 RCP10M6472M .0047 mf 600V Tubular .... 

C-67 RCM2013431K 430 mmf 500V Molded Mica. 

Tubular .... 

Dry 
Electrolytic 

Part of T-6 

47X507 5000 mmf 

Part of T-7 

45X378 5 mf 25V 

RCP10M2473M . 047 mf 200V 

47X525 470 mmf 500V 

RCPIOM4472M . 0047 mf 400V Tubular .... 

Ceramic .... 

Dry 
Electrolytic 

Tubular .... 

Molded Mica. 
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R-26) 
R-74) 

R-28) 
R-64) 
R-78) 
R-80) 

R-29) 
R-30) 

R-18 ) 
R-24 ) 
R-106) 

CAPACITORS (Continued) 
C-68 47X570 330 mmf 500V Molded Mica. 

C-69 RCM20A271K 270 mmf 500V Molded Mica. 

C-70 45X393 30 mf 400V Dry 
Electrolytic 

C-75 47X598 56 mmf 1500V Ceramic .... 

C-76 RCP10M4154M . 15 mf 400V Tubular .... 

C-78 47X560 500 mmf 20KV Ceramic .... 

C- 79A) 60 mf 300V Dry 
C- 79B) 45X397 80 mf 300V Electrolytic 

C- 8 1A) 
C- 8 1B) 

76X8 . 01 mf 

RESISTORS 

Ohms Watts 

Dual Ceramic 

R-1 B83822 8.2 K 0.5 Carbon   

R-2) B83470 47 0.5 Carbon   
R-5) 

R-3) 
R-6) 
R-27) 885102 1 K 0.5 Carbon   
R-61) 
R-65) 

R-4) 
R-7) 

R-8 

R-9 ) 
R-12) 

R-10 Part of L-5 

B83223 22 K 0.5 Carbon   

884181 180 0.5 Carbon   

B84152 1.5 K 0.5 Carbon   

R-11 C84562 5.6 K 1.0 Carbon   

R-13) 
B84105 1.0 Meg. 0.5 Carbon   R-19) 

R-14) 
R-60) 

R-15 Part of L-10 

R-16 CA4392 3.9 K 1.0 Carbon   

R-17 Part of L-11 

885104 100 K 0.5 Carbon   

104101 100 0.5 Carbon 

R-20) 
R-63) B84333 33 K 0.5 Carbon   
R-85) 

R-21 B84222 2.2 K 0.5 Carbon 

R-22) 3 I< Contrast and 
78X13 

R-71) 1.0 meg. Volume Control   

R-23) 
R-67) B84223 22 K 0.5 Carbon   
R-68) 

R-25 40X290 500 K Brightness Control   

B85473 47 K 0.5 Carbon 

B84104 100 K 0.5 Carbon   

885151 150 0.5 Carbon   

R-31 884275 2.7 meg. 0.5 Carbon 

R-32 B83334 330 K 0.5 Carbon 

R-33) 
R-93) 

R-34) 
R-35) 

R-36) 
R-56) 

R-37 884274 270 K 0.5 Carbon   

R-38 884155 1.5 meg. 0.5 Carbon   

B84474 470 K 0.5 Carbon   

B84473 47 K 0.5 Carbon   

884103 10 K 0.5 Carbon   

R-52 

R-53) 
R-55) 
R-57) 

R-54 

R-58 ) 
R-107) 

R-59 

R-62 

R-66 

R-72 

R-73 

R- 75A) 
R- 75B) 

R-76 

R-77 

R-79 

R-82 

R-83) 
R-84) 

R-86 

R-87 

R-88 

R-89 

R-91 

R-92 

R-94 

40X363 7.5 meg. Sync. Stability 

884683 68 K 0.5 Carbon   

Control 

B84824 820 K 0.5 Carbon 

883222 2.2 K 0.5 Carbon 

B84332 3.3 K 0.5 Carbon   

C84102 1 K 1.0 Carbon   

885474 470 K 0.5 Carbon   

R-39 

R-40) 
R-69) 
R-70) 

R-41 

R-42) 
R-44) 

R-43 

R-45 

R- 46A) 
R- 46B) Part of 76X7 ( See Miscellaneous) 
R- 46C) 

R-47) 
R-81) 

R-48 B84821 820 0.5 Carbon   

R-49 40X362 8 K Vertical Lin. Control 

E-50 884185 1.8 meg. 0.5 Carbon   

R-51 40X291 1.0 meg. Vertical Hold 
Control   

884184 180 K 0.5 Carbon   

B84225 2.2 meg. 0.5 Carbon   

40X364 2.5 meg. Height Control   

884561 560 0.5 Carbon   

C84332 3.3 K 1.0 Carbon   

884563 56 K 0.5 Carbon   

B84271 270 0.5 Carbon   

40X291 1.0 meg. Tone Control   

885106 10.0 meg. 0.5 Carbon   

Part of 76X5 ( See Miscellaneous) 

C84331 

D84102 

885475 

B83273 

C84682 

883182 

C83512 

883224 

40X331 

683154 

B84562 

40X292 50 K 

330 

1 K 

4.7 meg. 

27 K 

1.0 Carbon   

2.0 Carbon   

0.5 Carbon   

0.5 Carbon   

6.8 K 1.0 Carbon 

1.8 K 

5.1 K 

220 K 

150 K 

150 K 

5.6 

R-95 D84101 100 

R-96 1194752 7.5 K 

R-97 43X238 3.3 

R-98 885102 1 K 

R-99 C85105 1.0 meg. 

R-100 883472 4.7 K 

R-101 43X272 10 K 

R-102 43X275 1.5 K 

R-104 Part of L-9 

R-105 BA5274 270 K 

R-108 40X364 2.5 meg. 

R-109 D85104 100 K 

L-1) 
L-2) 9A2033 R- F Heat - Choke   
L-3) 

0.5 Carbon   

1.0 Carbon   

0.5 Carbon   

Horizontal Drive 
Control   
0.5 Carbon   

0.5 Carbon   

Horizontal Hold 
Control   
2.0 Carbon   

2.0 Carbon   

0.5 Wirewound   

0.5 Carbon   
1.0 Carbon   

0.5 Carbon   

5.0 Wirewound   

15.0 Wirewound   

0.5 Carbon   

AGC Threshold Control 
2.0 Carbon 

TRANSFORMERS AND COILS 

L-18 
T-1) 
T-2) 

L-4) 
L-8) 

L-5 36A10 Peaking Coil 60 mh   

L-6 36All Peaking Coil 500 mh   

L-7 9A2074 4.5 MC Trap   

L-9 36A16 Peaking Coil 80 mh   

L-10 36Al2 Peaking Coil 160 mh   

36A13 Peaking Coil 190 mh   

Part of Deflection Yoke Assembly 

L-11 
L-12) 
L-17) 

L-13 

L-14 

L-15 

9A1979 Peaking Coil 36 mh   

9A2168 Sound Take- Off Coil   

9A2096 Horizontal Frequency Coil   

9A2183 Width Control   

L-16 9A2262 Horizontal Linearity Control 

52X90 Filter Choke   

9A2230 1st and 2nd Pix I- F Coils   

T-3 9A2226 3rd Pix I- F Coil   

T-4 54X8 Vertical Osc. Transformer   

T-5 51X156 Vertical Output Transformer   

T-6 9A2170 Sound I- F Transformer   

T-7 9A2269 Sound Ratio Det. Transformer ... 

T-8 51X150 Audio Output Transformer   

T-9 53X329 Horizontal Output Transformer 

T-10 53X325 Power Transformer   

MISCELLANEOUS 

12A477 8" PM Speaker   
2A426 Centering Device   
76X5 Multiple Resistor Capacitor Assembly  
76X7 Multiple Resistor Capacitor Assembly  
9A2261 Deflection Yoke Assembly   
2A421 Ion Trap   
25A1094 R.F.Tuner Assembly   
4A408 Antenna Terminal Strip   
3A427 Tube Socket ( Miniature)   
3A458 Tube Socket ( 6CB6) ( 6AU6) ( 6A1.5) 
3A463 Tube Socket ( 12AT7)   
3A303 Tube Socket ( 5U4)   
3A464 Tube Socket ( 6BQ6-6SN7)   
3A445 Tube Socket ( 6,14)   
3A466 Tube Socket ( 183)   
3A470 Tube Socket ( Octal)   
13X816 Pix Tube Socket   
7A234 Pilot Light Socket Assembly   
7A32 No. 51 Pilot Bulb   

32X403 Tube Shield ( 3A458 Socket)   
32X405 Tube Shield43A463.Socket)   
6A320 Anode Connector and Lead Assembly 
25X1827 Bracket, Pix Tube Rear Mtg.   
8X227 Collar, Pix Tube Rear Mtg.   
S- 25X69 Tube Mtg. Strap Assembly   
S- 25X70 Tube Mtg. Strap Assembly ( Top)   
20X1652 Wing Screw   
6X67 Rubber Grommet   
25X1844 Bracket, Tube Front Support ( R.H.)   
25X1845 Bracket, Tube Front Support ( L.H.)   
16X146 Fuse Holder   
16X147-3 Fuse 4/10 Amp. 125-250 V.   
28X599 Spring   
S- 4X20 Escutcheon ( Control Panel)   
17X159 Pix Crystal   
4X1150 Pix Mask   
14X485 Ventilator Grille   
S- 14X63 Cabinet Back Assembly   
10A820-1 Knob ( Fine Tuning)   
10A821-1 Knob ( Contrast)  , 
10A812 Knob ( Channel Selector)   
I0A779 Knob ( Volume)   
4X1157 Pix Tube Mtg. Ring   
20X16813 Wing Screw  • 
S- 34X19 Tube Cover & Power Cord Assembly   

Al
dc

lf
1S

 
0
1
(
1
V
 
N
2
1
3
1
S
3
M
 

©John Ir. Rider 
MODEL 2D1235C, D, E, Ch. 217GS34C -266 



MODELS 2D133 1C, D 

MODEL NO. 2D1331C 

Model No. 2D1331D is identical to 2D1331C 
except for slight change in cabinet design 
and change in Fix Mast part number from 
4X1230-2 to 4X1230-1 

ELECTRICAL SPECIFICATIONS 

Power Supply  105-125 Volts AC 
60 Cycles Only 

210 Watts 

2.4 Watts (Max) 
L8 Watts ( 10% Distortion) 

Channels 2 thru 13 
Channels 14 thru 83 

300 Ohms Balanced 

Picture 26.20 MC 
Sound 21.70 MC 

Picture 121.75 
Sound 126.25 

4.5 MC 

See Parts List 

Voice Coil Imp.   3.2 Ohms 400 Cycles 

Power Consumption 

Power Output   

Tuning Range VHF 
UHF 

Antenna Input Imp.   

Intermediote Frequencies 

I- F (UHF Position Only)   

Intercarrier Sound System   

Loud Speaker  

TUBE COMPLEMENT 

Symbol Type 

VHF Tuner- 6J6 

VHF Tuner..6BQ7* 

UHF Tuner..6AF4 

UHF Tuner..1N72 or 
1N82 

V-1   6CB6 

V-2  6CB6 

V-3  6CB6 

V-4 A & B 6AL5 

V-5 A & B 12AT7 

V-6  6AH6 

V-7  68E6 

V-8   65N7-GTA 

V-9  6AU6 

V-10 6AU6 

V-11  6AU6 

V-12 6AL5 

V-13 6AV6 

V-14 6AQ5 

V-15 6AL5 

V-16  65H7-GTA 

V-17 6BQ6-GT 

V-18 6AX4-GT 

V-19   183-GT 

V-20)  5U4-G 
V-22) 

V-21  21 YP4 

Function 

R- F Osc. and Mixer 

R- F Amplifier 

R- F Osc. 

Crystal Mixer 

1st Piz I- F Amplifier 

2nd Pix I- F Amplifier 

3rd Pix I- F Amplifier 

Pix Det. and DC Restorer 

1st Video Amp. and Phase 
Splitter 

Video Output 

Sync. Separator 

Vertical Osc. & Vertical Output 

Automatic Gain Control 

1st Audio I- F 

2nd Audio I-F 

Ratio Detector 

1st Audio Amplifier 

Audio Output 

Phase Detector 

Horizontal Oscillator 

Horizontal Output 

Damper 

High Voltage Rectifier 

Low Voltage Rectifiers 

Picture Tube 21" Glass 
Rectangular ( Electrostatic) 

UHF TUNER 

'eel; 
PIMP AccrwePs 

CONTRAST 
VARIES PICTURE CONTRAST 
LIGHT OR DARK 

OFF-ON VOLUME 
TURNS SET ON AND OFF 
ALSO ADJUSTS SOUND 
VOLUME 

II, LUC. 

21'0'4 
PICTURE TUBE 

DANGER 
PRAIILE PICTURE TUSE IS 
66666 ROUS TO SERVICE. 
REFER SERVICINI TO 
DUAL ¡PIED SERVICEMAN. 
PICTURE TUIE MOUNTED 
TO CAIINE T. 

r•---vnr TUNER 

OCE06 
011 Pit SNIELD 

6AU6 
0./ 

MR RING 6BE6 
CL 1IP I r.. 

6C B6 6AF4 
Olt. 

HORIZONTAL TONE 
HOLD 

oo 
6SN7-GTA 

:Tr :err, 

=v. 

1133-G7 
me.« 

Fig. 1 -- Tube Layout. 

r.11 
6AL5 
aàr., 

e-00 
6AU6 
t. 

SHIELD 

•••• 

12:6.7.7 
/3,1,0'0 eAL5 

ot It»   Ott. 

G1311844  

DISN7-CITA 
ooroz. ore 

ir.› • 
6AX4-GT 

REMOVE 5 SCREWS AND CLEAT FROM UNDER 
TOP EDGE OF CABINET FOR THE REMOVAL 
OF PICTURE TUBE GLASS 

ULTFIGI HIGH FREGLIENCV 

CONTROL PANEL COVER 
OPENED 

Fig. 2 -- Front Panel Controls 

VHF FINE TUNING AND 
UHF TUNING 

VHF STATION 
SELECTOR AND 
UHF SWITCH 

BRIGHTNESS VERTICAL 
HOLD 

Ile) 

0
 t7
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REMOVE TN'S NEE MEAD BOLT 
AND ONE ON OPPOSITE SIDE 

DO NO REMOVE THESE SCREWS 
OR SCREWS ON OPPOSITE SIDE 

8RACAT r "8” 

END VIEW OF IRACKET 

R-54 R-49 R-39 L- I5 
Fig. 3 -- Removol of Picture Tube deror,. VERT LIN SYNC WIDTH 

STAR/CITY CONTROL 

ADJUSTMENT OF SYNC STABILITY CONTROL --
When receiving strong ( 500 MV or more) signals, set 
hold controls so that the picture is locked in. Turn the 
sync control fully counter- clockwise, then, while 
observing the picture, turn the control slowly clock-
wise until a minimum amount of bending occurs. If the 
control is set incorrectly bending, tearing, etc., will be 
present and when switching from channel to channel the 
picture will not lock in quickly. 

In weak signal areas the control should be set for maxi-
mum picture stability. In general the weaker the signal 
the more clockwise the control should be turned. 

When the sync stability control is correctly adjusted 
the receiver will hold sync without tearing or rolling 
under even the most adverse noi se conditions. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT 
-- Tune in a station and adjust the horizontal hold con-
trol until the picture falls into sync. Momentarily re-
move the signal by switching off channel and then back. 
The picture should pull into sync over a range of 90° 
rotation of the horizontal hold control. If in the above 
check the receiver fails to hold sync or the pull- in range 
is at the extreme end of the control, it will be neces-
sary to make the following adjustment. 

REMOVE THIS KEY 
NUT "A" AND ONE ON 
OPPOSITE SIDE 

UHF- VHF 
RECEIVERS HAVE TWO 
5(14.0. POWER - 
RECTIFIERS 

o 

F-I 
0.4 AMP 
FUSE 

L- I6 
HORIZ 
LIN. - 

"11 
É 

R- I08 R-89 L-14 
AOC e 

THRESHOLD CONTROL.--

2934 

R•IDA 

ROC 
THRESHOLD CONTROL 

.4 4 P.M 
HEIGHT VERT SYNC 

si,•te.&•  COAT ROLt LIN STABILITY DH RCA aetRy. fie "1—4-1) IDTH Z 

C-/A 

Fig. 4 Adjustments Rear of Chassis 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7   

BOTTOM COVER 
2583A REMOVED 

Fig. 5 -- Tuner Oscillator Adjustments 

HORIZONTAL FREQUENCY ADJUSTMENT — With the 
horizontal hold control set to the center of its range of 
rotation, adjust the horizontal frequency control (L-14) 
until the picture pulls into sync. Recheck the "Hori-
zontal Oscillator Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT 
-- Adjust the height control ( R-54) until the picture 
fills the mask vertically. Adjust the vertical linearity 
control ( R-49) until the picture is symmetrical from top 
to bottom. Adjust the picture centering device to align 
picture with the mask. Adjustment of any control will 
require a re-cidjustment of the other control. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENTS --
While receiving a signal from a station ( with picture 
locked in sync) turn contrast' control fully counter-
clockwise, turn the brightness control ( R-25) up so 
that the picture appears washed out. Adjust width con-
trol ( L-15) until the picture fills the mask. Turn the 
horizontal drive control ( R-89) clockwise until white 
bars appear in the left center portion of the raster, 
then turn counter-clockwise until the white bars just 
disappear. This adjustment will allow the horizontal 
system to operate at maximum efficiency. Adjust hori-
zontal linearity control ( L-16) for best linearity. If 
adjustment of the horizontal drive ( R-89) or horizontal 
linearity (L-16) is required, it usually will be neces-
sary to recheck the horizontal oscillator alignment. 
If adjustment of the horizontal linearity control (L-16) 
is required, readjustment of the horizontal drive con-
trol ( R-89) will be necessary. Adjust the picture center-
ing device to align the picture with the mask. 

UHF 
TUNER 

CHECK OF R-F OSCILLATOR ADJUSTMENTS 
The oscillator is pre-set at the factory and normally 
needs no adjustment. However, if adjustments are re-
quired, they can be made without removing the chnssis 
from the cabinet. Remove the channel selector and fine 
tuning knobs from the tuning shaft. 

TEST P RODEDUR E: 
1. Set channel selector to receive desired station. 
2. Set fine tuning control in center of its range. 
3. Adjust oscillator slug, with bakelite type screw-, 

driver, for best picture resolution. 
4. Repeat steps 1, 2 and 3 on all channels used. 

CAUTION -- These adjustments are only intended for 
VHF Channels. For information regarding UHF align 
ment, see paragraph "Tuner Alignment" on page 11. 
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Dr- DIODE PLATE B- CATHODE 
F - FILAMENT P- PLATE 
G- GRID Ts-TRIODE GRID 
Is -INTERNAL SHIELD T,-TRIODE PLATE 
H- HEATER 

FRONT APRON  

Fig. 6 — Bottom Socket Voltages 
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MODELS 2D1331C, D 

SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE If raster cannot be 
obtained check below for the possi ble causes. 
1. Ion trap magnet adjustment is incorrect. 
2. No +B voltage. Check 4/10 ampere fuse. Replace if 

defective. If fuse continually burns out, check. 
(A) Horizontal output tube V-17 (68Q6-GT) 
(B) Check damper tube V-18 (6AX4-GT). 
(C) Check horizontal oscillator tube V-16 ( 6SNeGTA) 

for proper operation. 
(D) With on ohm meter, check for a short between 

terminal 1 of the horizontal output transformer 
(T-9) and the chassis. 

(E) Check DC resistance of T-9 
3. No high voltage. Check V-17, V-18 and V-19 tubes 

and circuits. If the horizontal deflection circuits are 
operating as evidenced by the correct voltage ( 600V) 
measured on terminal No. 1 of T-9, the trouble can be 
isolated to the high voltage rectifier circuit. Either 
the high voltage winding to the 6BQ6-GT plate and 
183 plate is open, tube V-19 is defective, its file-
ment circuit is open, R-99 and C-78 defective or pis 
tube elements, shorted internally. 

4. Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY - If only hori-
zontal deflection is obtained as evidenced by a straight 
line across the face of the picture tube, it con be 
caused by the following: 
1. Vertical oscillator and vertical output tube v-8 In-

operative. Check socket voltages. 
2. Vertical oscillator transformer ( T-4) defective. 
3. Vertical output transformer ( T-5) open or shorted. 
4. Yoke vertical coils open or shorted. 
5. Vertical hold, height or linearity controls may be de-

fective. 

POOR VERTICAL LINEARITY If adjustment of the 
heiet and linearity controls will not correct this con-
dition, any of the following may be the cause. 
1. Check variable resistors R-49 and R-54. 
2. Vertical output transformer ( T-5) defective. 
3. Capacitors C- 35A, C-39 or C-70 defective. 
4. V-8 defective, check voltages. 
5. Excess leakage or incorrect value of capacitor C-37, 

or open or incorrect value of resistors R-55 & R-56. 
6. Low plate voltages. Check rectifier tube and capac-

itors in +B supply circuits. 
7. Capacitor C-36 defective. 
8. Vertical deflection coils ( L-12) defective. 

POOR HORIZONTAL LINEARITY -- If adjustment of 
the Horizontal drive and linearity controls does not 
correct this condition, check the following: 
1. Check or replace horizontal output tube V-17. 
2. Check or replace damper tube V-18 (6AX4-GT). 
3. Check capacitors C-74, C-76, C-77 and horizontal 

linearity control ( L-16) for defects. 
4. Horizontal deflection coils ( L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1. Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER - This con-
dition con be caused by: 
1. Defective yoke due to C-75 or R-98 ( internal in yoke 

assembly) being wrong value or open. These com-
ponents are mounted in rear of yoke assembly. 

2. V-18 (6AX4-GT) defective. 

SMALL RASTER -- This condition can be caused by: 
1. Low +B or line voltage. Check V-20 & V-22 (5U4G). 
2. Insufficient output from horizontal output tube V-17. 

Replace tube. 
3. Insufficient output from vertical oscillator and verti-

cal output tube V-8. Replace tube. 
4. Incorrect setting of horizontal drive control R-89. 
5. V-18 (6AX4-GT) defective. 
6. Incorrect setting of ( L-15) width control. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND 
-- This condition can be caused by: 
1. No signal on picture tube grid. Check V- 5A ( 12AT7) 

and V-6 (6AH6) tubes and associated circuits. 
2. Bad contact to picture tube grid ( lead to socket 

broken). 
3. AGC tube ( V-9) may be defective. Check tube and 

its associated circuit. 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT 
IMPOSSIBLE TO SYNCHRONIZE THE PICTURE 
VERTICALLY AND HORIZONTALLY A condition 
of this nature can be caused by: 
1. Defective sync separator V-7 or phase splitter V- 5B. 
2. If tubes are O. K. check voltages, and associated 

circuits. 
3. AGC system inoperative. Check V-9 ( 6AU6) AGC 

tube and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL 
SYNC ONLY -- If this condition is encountered, check: 
1. Vertical integrating network capacitors C- 31A, B 
& C, and resistors R-46 A, B & C. 

2. Vertical hold control ( R-51) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL 
SYNC ONLY 
1. V-15 or V-16 defective. 
2. Improper setting of (L-14) horizontal frequency con-

trol. 
3. Check setting of horizontal drive control and hori-

zontal linearity control. 
4. Check V-15 and V-16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION 
If the picture resolution is not up to standard, it may be 
caused by any of the following: 
1. Defective pix I- F tubes V-1, 2 & 3, (6CB6's). 
2. Defective picture detector V- 4A, (6AL5) or video am-

plifier V- 5A or video output V-6 ( 6AH6). 
3. Defective picture tube. 
4. Open video peaking coil. Check all peaking coils 

L-5, L-6, L-8, L-9, L-10 and L-11 for continuity. 
Note that L-5, L-9 and L-10 have shunting resistors. 

5. Leakage In V-6 (6M-I6) grid capacitor C-11. If the 
capacitor is not found to be defective, check this 
following: 

1. Check all potentials In video circuits. 
2. Check picture tube grid circuit for poor or dirty 

contact. 
3. Check and realign, if necessary, the picture I- F 

and R- F circuits. 

PICTURE SMEAR: 
1. A smear can be attributed to phase shift at the low 

or high frequency end of the video characteristic. 
This can be caused by improper values of resistors 
and capacitors in the video circuits. Check for grid 
current on video output tube V-6 ( 6AH6), open or 
shorted peaking coils, video amplifier load resistors 
are of improper value (high). 

2. This trouble can also originate at the transmitter. 
Check reception from another station. 

3. Check and realign, if necessary, the picture I- F and 
R- F circuits. 

MAN MADE NOISE IN SOUND (Ignition, etc.) 
1. Check sound I- F tubes V-10, 11 & 12 and associated 

circuits. 
2. Check sound I- F alignment. 

BENDING OR S-ING 
1. Check sync stability control adjustment. 
2. Check capacitors C- 35B and C-79B. 
3. V-17 (6BQ6-GT) defective or V-16 (6SN7-GTA) de-

fective. 
4. Check sync separator tube V-7 (6BE6) and phase 

splitter V- 5B ( 12AT7) and V- 5A ( 12AT7) video 
amplifier. 

5. Check AGC threshold control. 

SERVICE SUGGESTIONS -- (continued) 

PICTURE NORMAL •-• NO SOUND OR WEAK OR 
DISTORTED SOUND 

1. Check sound I- F alignment. 

2. Check V-10 (6AU6) V-11 (6AU6) V-12 (6AL5) V-13 
(6AV6) V-14 (6AQ5) and associated circuits. 

RASTER ON TUBE BUT NO PICTURE OR SOUND 

This condition con be caused by, 

1. Defective pix I•F Amplifier tubes V-1, V-2 or V-3. 

2. Defective pix detector tube V- 4A ( 6AL5). Check 
tube and its associated circuit. 

3. Defective R- F Amplifier or oscillator mixer tubes 
in the tuner. 

4. UHF- VHF switch defective. 

POOR FOCUS 

1. Improper setting of Ion Trap magnet. 

2. Defective picture tube or picture tube socket. 

PICTURE JITTER: 

1. If regular sections at left of th• picture are dis-
placed, replace the horizontal oscillator tube V-16. 

2. Vertical instability may be due to loose connec-
tions or noise received with the signal. 

3. Horizontal instability may be due to unstable trans-
mitted sync. 

4. Check receiver AGC system for proper operation. 

S. Check phase splitter V- 5B, ( 12AT7) and sync 
separator V-7 (6BE6). 

6. Check for improper setting of sync stability control. 

7. Picture tube grid lead not held in position by sup-
port spring, ie; clos• proximity of grid lead to sync 
and horizontal tubes will cause picture to jitter at 
high contrast setting. 

8. Check AGC threshold control. 

NO PICTURE OR SOUND OR WEAK PICTURE OR 
SOUND (UHF Position) 

If this condition is encountered: 

1. Check to see whether or not a UHF station is oper-
ating in th, vicinity. 

2. The 6AF4 oscillator tube or the 1N72 (or 1N82) 
crystal may be defective. 

3. Pre- selector in UHF tuner defective. 

4. Low pass filter defect:ve. 

5. The UHF position antenna and oscillator strips In 
the VHF tuner defective. 

6. Defective Switch on UHF tuner. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT -- To service this receiver properly, 
test equipment be available: 

R- F SWEEP GENERATOR meeting the following 
quirements: 

(a) Frequency ranges: 
18 to 30 me, 10 me sweep width 
40 to 90 mc, 10 mc sweep width 
120 to 130 me, 10 mc sweep width 
170 to 225 mc, 10 mc sweep width 
470 to 890 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d) Flat output in all attenuator positions. 

re-

CATHODE-RAY OSCILLOSCOPE preferably one with a 
wide bond vertical deflection and an input calibroti ng 
source. 

©John F. Rider 

it is recommended that the following 

SIGNAL GENERATOR to provide the following fre-
quencies: ( Output on these ranges should be adjustable 
and at least . 1 volt maximum.) 

(a) Intermediate alignment frequencies. 
23.1 mc first picture I- F coil. 
24.1 mc third picture I- F coil. 
25.9 mc second picture I- F coil. 
21.7 mc sound trap. 
4.5 mc video trap & sound I- F. 

25.2 mc converter plate coil ( Tuner). 

HETERODYNE FREQUENCY METER with crystal cali-
brator if the signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for 
use with this meter to permit measurements up to 20 
kilovolts. 

CAUTION: Do not permit the kinescope second- anode 
lead to become shorted to the chassis. To do so will 
cause a considerable overload on the high voltage 
filter resistor R-99. 
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ALIGNMENT PROCEDURE 
PIX I-F 

FRONT APRON 

CONVERTER GRID ADJ C-209 
1.14 

• R- F TEST POINT 

CONVERTER COIL ADJ. L-59 

T- I 
1ST PIT 
731-C 

25 r «c 

R F PL ATE ADJ C-.206 
ANTENNA ADJ 

C-20I 

T-2 
2 ND PIN I F 

73 WC 

L- I3 
SOUND 
TARE- OFF 
COIL 
5 MC 

T-3 
SOUND TRAP 

71 1' 54C 

T-7 
SOUND 
RATIO DE T 
TRANS 
SECON0.4. 
.71".40 

5 »IC 

7-5 
SOUND TRANS 
4.5 MC 

L-7 
*e--- TRAP 

4 3 MC 

Fig. 8 - Top Chassis Video and Audio Adjustments 

A. Unmoduloted R-F signal into Converter Grid by means 
of tube shield insulated from base. VTVM with filter 
in lead of 22 K ohms and 5000 mmf connected to pic. 
det. load resistor, ( R-100) 4700 ohms, in series with 
peaking coil ( L-6) from Pin 7 of 6AL.5. Input signal 
level should be such that output is less than 2 volts 
DC. Apply -4.5V battery bias on AGC line. 

FREQUENCY 

25.2 MC 

23.1 MC 

25.9 MC 

24.1 MC 

21.7 MC 

ADJUST 

Converter plate coil on top of 
tuner for maximum dc at picture 
detector. 

lit picture I-F coil (T-1) for 
maximum dc at picture detector. 

2nd picture I-F coil (T-2) for 
maximum dc at picture detector. 

3rd picture I-F coil (T-3 below 
chassis) for maximum de at pic-
ture detector. 

3rd picture I-F trap ( T-3 in can 
above chassis) for minimum dc 
at picture detector. 

B. I-F Sweep Generator into converter grid by means of 
tube shield insulated from base. 

Connect oscilloscope across R-100 ( in place of VTVM). 
Apply -4.5V bias ( DC) to AGC line ( battery). 

Tuner should be switched to dead channel so as not 
to cause interference. 

Observe overall I-F response, which should be as 
shown above: A slight touch-up may be required. At 
no time should the trap coil be re- adjusted, nor should 
it be necessary to turn any of the picture I-F coils 
more thon 1/2 turn of the slug. The following com-
ments are suggestions only: 

T-7 
SOUND RATIO 
DET. TRANS. 

0 0 0 

T-6 
SOUND I- F 
TRANS. 
0.5 MC. 

y135C-2769 

PR/ 
4 5 MC. 

L-7 

FRONT APRON 

T-3 
3RD PIX I-F 
24.1 MC. 

TRAP \ 112) 
4 5 MC 

T-1 
1ST PIX I- F 
23.1 MC 

T-2 
2ND PIX I- F 
25.9 MC 

-"aka 

Fig. 9 -- Bottom Chassis Video and Audio I- F Adjustments 

Sc  

22K_n. 

5000 
MMF. 

2575A 

23.5 

SHIELDED CABLE 

Fig. 10 -- VTVM 

Connections 

SCOPE 

Fig. 11 -- Oscilloscope 

Connections 

25.25 

23.0 26.2 

50 ce„ 

21.7 2710 

Fig. 12 - Overall Response Curve 

1. The height of the 26.2 MC marker is controlled by 
the 25.2 MC (Converter Plate Coil on tuner) and 
the 25.9 MC (2nd P.I.F.) coils. 

2. The uniformity of response (flatness across top 
and position of 23.5 MC) marker is controlled for 
the most port by the 24.1 MC third picture I- F coil. 

3. The 23.0 MC marker position is controlled by the 
first picture I- F ( 23.1 MC coil). However, it is not 

ALIGNMENT PROCEDURE (Continued) 

advisable to change the setting of the coil, due to 
its effect on sound rejection. Its adjustment should 
be avoided unless believed to be absolutely neces-
sary. 

VIDEO 

With 4.5 MC unmodulated signal from a high impedance 
source, ( 10,000 ohms in series with the generator) into 
plate of the picture detector tube ( Pin 7-6AL5) and 
VTVM on picture tube grid, tune 4.5 MC trap ( L-7 Top) 
for minimum response. VTVM on 0-10 V AC scale. This 
adjustment can also be made while observing a picture 
from a station. Tune trap for least 4.5 MC beat in pic-
ture. 

AUDIO I-F 

1. With signal generator set to 4.5 MC and dc VTVM con-
nected to ¡ unction of R-62 and C-46, adjust sound 
take-off coil ( L-13 Top) and sound I-F transformer 
slugs ( T- j' 1",n1 8. Besern) for maximum. 

2. With /TVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detector primary (T-7 Bottom) for maximum. 

3. With VTVM connected to juiction of R-66, R-69 and 
C-50, adjust ratio detector secondary (T-7 Top) for 
cross over ( zero voltage) on lowest scale. 

NOTE- if u siçnai generator s available, the pro-
cedure above mby be followed by tuning in a station 
and using the 4.5 MC beat between picture and sound 
carrier. 

TUNER ALIGNMENT 

A. Sweep generator with balanced 300 ohm output to 
antenna terminals. Marker generator output to antenna 
terminals. Oscilloscope to "test point" (Figure 13) 
on tuner. Connect 1)4 V bias to AGC line at ¡ unction 
of R-33 and C-20 on the receiver. 

R- F 
TEST 
POINT 

L-59 

C-209 C-206 

2. Connect oseilioseope to output of video detector. 
Place fine tuning in center of range. Check res-
ponse on all channels. Sound marker should be in 
notch and picture marker at 50%. (See Figure 12). 

3. If markers are off, individual oscillator coil slugs 
will require adjustment. Adjust each channel slug, 

2781 accessible through hole in front of chassis with o 
non-metallic screwdr ,-. to bring sound marker to 
correct position. 

4. To adjust oscillator on UHF position, feed the 
sweep generator with center frequency of 124 MC 
and markers at 121.75 and 126.25 into the input of 
the low pass filter ( output of UHF tuner). Adjust 
oscillator slug in the VHF tuner so thab the 121.75 
pix carrier marker is at 50% and that 126.25 marker 

C-201 is in the sound notch. If o sweep generator is not 
available, a single frequency generator set to 126.25 
MC and VTVM may be used. Connect VTVM to the 
pix detector load resistor R-100. Feed generator 
into the low pois filter. Adjust oscillator slug in 
the VIF Atener so that Ike 126.25 marker is in the 
sound nmer-, o; the 1-1:. cuvve 

5. If the 6AF4 oscillator tube in the UHF tuner is 
replaced, it may be necessary to adjust the oscil-
lator trimmer C•»',1" on the UHF tuner located under-
neath the cha---. (See Figure1.5). Adjust this 
trimmer until the tuner will cover a range of below 
470 MC to above 890 MC. 

Fig. 13 -- Top Tuner Adjustments 

B. RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust C-201 
slightly favoring the Pix carrier, then adjust C-206 
and C-209 for response as in Figure 14. Picture 
and sound markers at 90% maximum response. 

2. Check response on all channels. If markers are be-
low 70% on any channels, readjust C-201, C-206, 
and C-209. Recheck all channels. 

FIX SOUND 

Fig. 14 -- Pix & Audio Markers 

C. OSCILLATOR ADJUSTMENT. 

1. Apply -4.5 volts on I-F AGC line at junction of 
R-1 and C-21. 

IMP TUNER 

SIDE WALL 
OF CHASSIS 

V-8 

6SN7-GTA 
VERT. OSC à 
VERT OUTPUT 

UHF TUNER 
OSC. TRIMMER 
C-309 

FRONT OF CHASSIS 

Fig. 15 -- UHF Tuner 

Al
dd

il
S 

0
1
f
1
V
 
N
1
1
3
1
S
3
M
 

°John F. Rider MODELS 2D1331C, D 



MODELS 2D1331C, D 

You will note that there are two cords used for the 
pointer drive system on this receiver. Part number 
10X88 Drive Cord assembly and part number 28X113 
Spring are used on the tuning shaft and large pulley, 
while port number 10X89 Drive Cord and a part number 

POINTER CLAMP DIAL BACKGROUND 

o 
•••••••• 

A )00t 

1.5An 
A 107 t  

INPUT 

DIAL STRING 
RIDES ON 
BOTTOM OF 
SHAFT 

28X603 Spring are used on the small pulley system and 
the pointer. Install the cords as shown in th. illustra-
tion. After completing the installatiOn rotate the fine 
tuning shaft a few turns to take up the slack in the 
cord. 

DRIVE STRING ON 
LARGE PULLEY 

FINE TUNING 
SHAFT 

2859 

Fig. 16 — Drive Cord Replacement 

DRIVE CORD REPLACEMENT 

UHF TUNER INFORMATION 

CtO 
IMF. 

C /01 
1 0 COOl 

0.11-4 
1114, 

A 302 
22. 110 

C 303 
11144f 

C 304 
04 1114 

C-305 
0251410 

04ITP4Or 

R-000 

IN720,114112 
airs Ell 

C104 

11 1,73 . C 309 
3-10 

2 551111- 1114 

C107 
1410. 

1104 
022m. 

I 304 
120.. 

19 

L 102 

145 

C-303 
lildr 

R 304 

C-310 
15111( 

L 103 

r 

SAF4 
0.8C. 

04 
.22 4.4 

C-374 
POO MIN 

L 107 

24004 

Fig. 17 -- UHF Tuner Schematic 

Due to the complexity of the UHF tuner, neither servicing 
nor aligning is encouraged in the field because replace-
ment of any component within the R-F circuit may dis-
turb the band-pass characteristics of the tuner. However, 
the 6AF4 tube or the 1N72 (or 1N82) crystal may be re-
placed in the field if found to be defective. A schematic 

diagram of this tuner is shown only for the purpose of 
outlining the circuit used. 

If the UHF tuner does not operate satisfactorily after 
the tube or crystal replacement, disconnect the tuner 
and return it to the factory for repair. 

C-372 
14 MO 

VHF 

SPRING ON BACK 
OF LARGE PULLEY 

SPRING ON FRONT 
OF SMALL PULLEY 

DIAL STRING ON 
'SMALL PULLEY 

CAPACITORS 

Ref. No. Part No. Capacity 

C-201 31B-207 3-9 

C-202 CD8C3R6C 3.6 

C-203 CD8C1R5M 1.5 mend 

C-204) 
C-212) 

C-205) 
C-207) 

C-206) 31B-206 
C-209) 

C-208 CD8U050C 

C-210 CD1OCIOOK 10 

C-211 Part of Fine Tuning Assembly 

C-213 CD8C6R8C 6.8 mmf 

C-214 13D-055 120 mmf 

C-215) 
C-216) 
C-217) 
C-218) 

C-219 13D-196 800 mmf 

TUNER ASSEMBLY PARTS LIST 

RESISTORS 

Ref. No. Part No. Ohms 

R-201 12A-004 15 K 

R-202 12A-039 47 K 

R-203 12A-094 100 K 

R-204 12A-166 100 K 

R-205 12A-167 160 K 

R-206 12A-183 1500 

R-207) 
R-209) 12A-040 10 K 
R-210) 

R-208 12A-041 220 K 

Tolerance Watts 

+ 10% 0.5 

+ 20% 0.5 

+ 10% 0.5 

• 5% 0.5 

+ 5% 0.5 

+ 10% 0.5 

+ 10% 0.5 

+ 20% 0.5 

6BQ7 

16 ÉleZ 7 ' 
R- F AMP / 

8 _L 

TURRET SWITCH SETTING SELECTS 
COILS FOR CHANNEL DESIRED. 

C 203 

reTAriP 
6 3 V 

C-2151 11-1 C .2161 

WHITE .L 8L AC 

• 
AGC 

R-204 R•205 
100 K 160 II 

CD8X102Z 1000 mmf 

CD8Q470K 47 mmf 

0.5-3 mmf 

5 

mmf 

mmf 

mmf 

mmf 

13D-153 800 mmf 

Tolerance 

Trimmer 

+ . 25 mmf 

+ 20% 

+ 10% 

Trimmers 

+ 5% 

+ 10% 

+ . 25 mmf 

+ 10% 

Minimum 

Minimum 

COILS AND CHOKES 

Ref. No. Part No. Description 

6 1 

C- 2I71 

BLUE 4. 

8.r. /17 

+050V 

4 

9A2297-2 Antenna Coil 

9A2297-3 Antenna Coil 

9A2297-4 Antenna Coil 

9A2297-5 Antenna Coil 

9A2297-6 Antenna Coil 

9A2297-7 Antenna Coll 

9A2297-8 Antenna Coil 

9A2297-9 Antenna Coil 

9A2297-10 Antenna Coil 

9A2297-11 Antenna Coil 

9A2297-12 Antenna Coil 

9A2297-13 Antenne Coil 

C-e 7 

 r-117 -20 7 
10 I( 

R-208 
2200 

C-209 
0 5 - 3 r 
TEST 

pohvr 

Fig. 19 -- " Q" Tuner Schematic Diagram 

6 J 6 
MIXER OSC 

Channel and 
Code No. 

2-Q 

3-Q 

4-Q 

5-Q 

6-Q 

7-Q 

8-Q 

9-Q 

10-Q 

11-Q 

12-0 

13-Q 

L-58 

000   

C•213 ... 

R-010 

C-216 

RED 

8 4 ( MIXER) 

0150V 

 11—M 122 

ciiio4 M-123 

M-124 

2778 5 

L-60 

L-52 

L-53 

L-57 

L-58 

L-59 

L-60 

Ref. No. Part No. Description 

9A2297-91 
9A2298-2 

9A2298-3 

9A2298-4 

9A2298-5 

9A2298-6 

9A2298-7 

9A2298-8 

9A2298-9 

9A2298-10 

9A2298-11 

9A2298-12 

9A2298-13 

9A2298-91 

31B-296 

34A-546 

34A-575 

31B-295 

31A-078 

31B-230 

Antenna Coil 
Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coll 

Oscillator Coll 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Choke, Cathode 

Choke, R-F Filament 

Choke, Oscillator Filament 

Choke, Mixer Plate 

Converter Plate Coil 

Choke, Coil 

UHF Position 

2-Q 

3-0 

4-Q 

5-Q 

6-Q 

7-Q 

8-Q 

9-Q 

10-Q 

11-Q 

12-Q 

13-Q 

UHF Position 

COILS AND CHOKES (Continued) 

Channel and 
Code No. 

MISCELLANEOUS MECHANICAL PARTS 

Ref. No. Part No. 

M-107 31B-012 

Description 

Bracket, Sharp Tuning Rotor Retain-
ing 

M-108 31B-048 Spring, Deten4 Plat• Grounding 

M-109 16S-006 Shield, Tube (6J6) 

M-110 16S-004 Shield, Tube (6BQT) 

M-112 31A-010 Spring, Slug Retaining 
(Oscillator Coil) 

M-113 11D-022 Washer, Fibre Spacer 
(%" ID by )4" OD) 

M-114 10E-401 Nut, Locking Spring (for trimmers) 

M-115 9A-410-7 Screw, Trimmer 

M-116 9A-629-3 Screw Bracket Mounting 
(6/32 4 by 'A") 

M- I17 31B-029 Osc. Slug Trimmer 

M-121 31B-016 Roller, Detent (3/8" dia., 3/32" 
die. bearing) 

31B-005 Spring, Detent (2-5/16" long) 

31B-278 Contact Plate and Bracket Assembly 

31B-008 Spring, Sharp Tuning Rotor Contact 
(Flot Bronze 1-7/16 by Y2", 

M-125 31B-030 Spring, Front and Rear Turret Shaft 
(Wire 2-3/4" long, 3/64" dia.) 

M-126 31B-103 Shield, Bottom Cover 

31B-655-3 Fine Tuning Shaft ( Sharp Tuning) 
used with 2.3A1104 Tuner 
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No. 3- Pie Tube Grid 
20-100V P-P 60 C.P.S. 

No. 9-6SN7-GTA Vert. Osc. Grid 
170V P-P 60 C.P.S. 

OSCILLOSCOPE WAVEFORM PATTERNS 
The waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram 
which identifies each test point. 
The voltages shown on each waveform are the approxi-
mate peak to peak amplitudes. The frequencies shown in-

No. 1 6AL5 Pix Det. Plate 
3.5V P-P 60 C.P.S. 

No. 4-68E6 Sync Sep. 
Grid No. 1 .2V PP 60 C.P.S. 

0 41. Ihe eerner 

No. 2-12AT7 Plate 
35V P-P 60 C.P.S. 
No. 2-6AH6 Grid 
8V P-P 60 C.P.S. 

No. 5-68E6 Sync Sep. Plate 
20V P-P 60 C.P.S. 

No. 17-68Q6 Grid 
120V PP 15,750 C.P.S. 

No. 6-12AT7 Phase Splitter Cathode 
18V P-P 60 C.P.S. 

No. 6-12AT7 Phase Splitter Cahode 
18V PP 15,750 C.P.S. 

dicates the repetition rate of the waveform, not the sweep 
rate of the oscilloscope. If the waveforms are observed 
on the oscilloscope with a poor high frequency response, 
the corners of the pulses will tend to be more rounded 
than those shown below and the amplitudes of any high 
frequency pulse will tend to be less. 

No. 7-12AT7 Phese Splitter Plate 
45V P-P 60 C.P.S. 

No. 8-6SN7-GTA--Vert. Osc. Plate 
125V P-P 60 C.P.S. 

No. 14-6SN7-Hor. Osc. Plate 
50V P-P 15,750 C.P.S. 

No. 10-65N7-GTA Vert. Output Grid 
150V P-P 60 C.P.S. 

No. 11-Vert. Def. Coil 
100V P-P 60 C.P.S. 

No. 12-6AU6 A.G.C. 
450V P-P 15,750 C.P.S. 

No. 13-6AL5 Phase Oct. 
18V P-P 15,750 C.P.S. 

No. 15-6SN7 Nor. Osc. Grid 
48V P-P 15,750 C.P.S. 

No. 16-6SN7 Mor. Osc. Plate 
135V P-P 15,750 C.P.S. 

No. 18.--6AX4-OT Donper Plate 
120V P-P 15,750 C.P.S. 

C-10 
C-67 

C-11 
C-27 
C-58 
C-72 
C-77 

C-12 
C-66 
C-74 

C-13 
C-37 

80X1 

80X3 

C-1 
C-3 
C-4 
C-5 
C- I6 
C-17 
C- I8 
C-19 
C-26 
C-28 
C-29 
C-40 
C-50 
C-73 
C-83 

C-2A 
C-2B 
C-2 1A 
C-2113% 

C-6 47X603 

C-7 Port of T-3 

C-8 47X562 

C-9 47X584 

47X568 

REPLACEMENT PARTS LIST -- Con't. 

CAPACITORS 

1000 mmf 

1000 mmf 

Ceramic 

Dual Ceramic 

47 mmf 500 V Ceramic 

5 mmf 500 V Ceramic 

L5 mmf Composition 

360 mmf 500 V Molded Mica 

RCP10M4473M .047 mf 400 V Tubular 

RCP10M4104M .1 mf 400 V Tubular 

RCP10M6473M . 047 mf 600 V Tubular 

C-14 RCPIOM6153M . 015 mf 600 V Tubular 

C-15 RCP10142104M . 1 mf 200 V Tubular 

C-20 
C-23 

C-25 
C-56 
C-60 

C-30A) 
C-308) 
C-30C) 

C-3I A) 
C-3IB) 
C-31C) 

C-32 
C-65 

C-33 
C-54 
C-55 
C-61 

C-31 
C-46 

C-35 A) 
C-_35 B) 

C-36 ) 
C-39 ) 

C-38 

C-41 

C-42 

C-43 
C-44 

C-45 
C-47 
C-49 

C-48 
C-84 

C-5I 
C-71 

C-52 
C-64 

C-53 

RCP10M2224M .22 mf 200 V Tubular 

RCP1014410314 . 01 mf 400 V Tubular 

45X392 

Port of 76X7 (Sre Misc•Ilaneous) 

47X543 4 700 mmf 500 V Molded Mica 

RCP10/444 72M . 0047 mf 400 V Tubular 

47X604 100 inmf 500 V Ceramic 

100 mf 50 V 
80 mf 400 V 

.1 mi 600 V 

.01 mf 600 V 

4 mf 100 V 

45X391 

RCP10M6104M 

RCP10M6103M 

45X361 

Port of L-13 

Part of T-6 

20 mf 
40 mf 
10 mf 

47X507 5000 mmf 

Port of T-7 

45X378 

RCP10M24 73M 

47X525 

400 V 
50 V Dry Electrolytic 

400 V 

5 ref 25 V 

Dry Electrolytic 

Tubular 

Tubular 

Dry Electrolytic 

CeramIc 

Dry Electrolytic 

.047 mf 200 V Tubular 

470 minf 500 V Melded Mica 

LIST 
PRICE C-57 

C-59 

C-62 

.20 

.30 

.20 

.80 

C-68 

C-69 

C-70 ) 
C-80 ) 

C-75 

C-76 

C-78 

C-79A) 
C-798) 

C-81 ) 
C-82 ) 

.10 R-1 

R-2 ) 
R-5 ) 

R-3 ) 
R-6 } 
R-27 B85102 1 K R-61 0.5 Carbon 

R-65) 

R-4 ) B83223 22 K 0.5 Carbon 

R-8 B84181 180 0.5 Carbon 

R-12) 88.4152 1.5 K 0.5 Carbon 

R-10 Part of L-5 

R•11 C84562 5.6 K 1.0 Carbon 

R-13) 
R-19) 884105 1.0 meg. 0.5 Carbon 

R-14) 
R-60) 

R-15 Part of L-10 

R-16 C83472 4.7 K 1.0 Carbon 

R-18) 
R-24) 

R-20) 
R-63) 

R-21 884222 2.2 K 0.5 Carbon 

R-22) L5 K 
R-71) LO meg. 

R-23) 

R-67) R-68) 1384223 22 K 0.5 Carbon 

R..25 

R-26) 
R-74) 

R-281 
R-64 
R-78 
R-80 

R-29) 
R-30) 

R-31 884275 2.7 meg. 0.5 Carbon 

R-32 88333.4 330 K 0.5 Carbon 

R.33) 
R-93) 

R-31 
R-35 
R-90 

R-36) 
R-56) 

.30 R-37 B84274 270 K 0.5 Carbon 

R-38 884155 1.5 meg. 0.5 Carbon 

.20 

.30 

.30 

.30 

.45 

,25 

2.50 

.85 

.25 

.20 

3.70 

.50 

.30 

LOO 

.30 

.95 

CAPACITORS -- Continued 

Part of 76X5 (See Miscellaneous) 

RCP10M6472M . 0047 mf 600 V Tubular 

RCI420A271K 270 mmf 500 V Molded Mica 

47X570 330 mmf 500 V Molded Mice 

RCM208221J 220 mmf 500 V Molded Mica 

45X390 

LIST 
PRICE 

.25 

.25 

.25 

.25 

45X393 30 mf 400 V Dry Electrolytic 1.75 

Part of Deflection Yoke Assembly 

RCPIOM4154M . 15 mf 400 V Tubular 

47X560 500 mmf 20 KV Ceramic 

60 mf 400 V 
80 mf 400 V 

47X615 

An 

200 

Dry Electrolytic 4.45 

.01 mf Ceramic 

RESISTORS 

.25 

78X12 

40X333 500 K Brightness Control 

B85473 47 K 0.5 Carbon 

B8.4104 100 K .05 Carbon 

885151 150 0.5 Carbon 

1184474 470 K 0.5 Carbon 

884473 47 K 0.5 Carbon 

884103 10 K 0.5 Carbon 

Ohms Watts 

883822 8.2 K 0.5 Carbon 

B83470 47 0.5 Carbon 

B84101 100 0.5 Carbon 

B85104 100 K 0.5 Carbon 

884333 33 K 0.5 Carbon 

.45 

.20 

.20 

.10 

.20 

.15 

.15 

.20 

.15 

.15 

.20 

.10 

.15 

.15 

Contrast and Volume Control 270 

.15 

.90 

.10 

.15 

.10 

.15 

.20 

.15 

.15 

.15 

.15 

.15 
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MODELS 2D1331C, D 

RESISTORS Continued 

Ohms 

R-39 40X363 7.5 meg. 

R-40) 

R-61 R-70 B84683 68 K 

R-41 B84824 820 K 

R-86 

R-41 
R-44 883222 2.2 K 

R-43 B84332 3.3 K 

R-45 C84102 1 K 

R-46A) 
R-46B) Part of 76X 7 
R-46C) 

R-47 ) 
R-81 ) 

R-48 B84821 820 

R-49 40X368 4 K 

R-55 
R-50 884185 1.8 meg. 

.885474 470 K 

Watts 

Sync. Stability Control 

0.5 Carbon 

0.5 Carbon 

0.5 Carbon 

0.5 Carbon 

1.0 Carbon 

(See Miscellaneous) 

0.5 Carbon 

0.5 Carbon 

Vertical Lin. Control 

0.5 Carbon 

R-51 40X334 1.0 meg. Vertical Hold Control 

R-52 84184 180 K 0.5 Carbon 

" 3 B84225 2.2 meg. 
R-57 

R.54 

R-58 ) 
R-107) 

R-59 D84682 6.8 K 

R-62 B84563 56 K 

R-66 B84271 270 

R-72 40X334 1.0 meg. 

R-73 885106 10.0 meg. 

R-75A) 
R- 75B) 

R-76 

R-77 

R-79 

R-82 

R-83 ) 
R-84 ) 

R-87 
R-88 

R-89 
R-91 

R•92 

R-94 

R-95 

R-96 
R-97 

R-98 

R•99 

R-100 

R-101 

R-102 

R-103 

R-104 

R-105 

R-I08 

R-109 

R-110 

R-111 
12-112 

40X364 

B8.4561 

2.5 meg. 

560 

Part of 76X5 

C84331 330 

D84102 1 K 

885475 4.7 meg. 

884273 27 K 

C84682 6.8 K 

0.5 Carbon 

Height Control 

0.5 Carbon 

2.0 Carbon 

0.5 Carbon 

0.5 Carbon 

Tone Control 

0.5 Carbon 

(See Miscellaneous) 

1.0 

2.0 

0.5 

0.5 

1.0 

884562 5.6 K 0.5 

883224 220 K 0.5 
40X378 150 K 

883154 150 K 0.5 

C83562 5.6 K 1.0 

40X361 50 K 

084101 100 2.0 

084333 33 K 2.0 
43X239 5.1 0.5 

Port of Deflection Yoke Assembly 

C85I05 1.0 meg. 1.0 Carbon 
B83472 4.7 K 0.5 Carbon 

43X272 10 K 5.0 
43X275 1.5 K 15.0 

43X273 330 10.0 

Part of L-9 

B85274 270 K 0.5 
40X364 2.5 meg. 

085104 100 K 2.0 

43X279 8 K 5.0 

D84123 12 K 2.0 

08.4273 27 K 2.0 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

LIST 

PRICE 

.80 

.15 

.15 

.20 

.15 

.15 

.10 

.15 

.70 

.15 

.90 

.15 

.15 

.70 

.15 

.30 

.15 

.15 

.90 

.10 

.2o 

.30 

.10 

.15 

.20 

Carbon . 15 
Carbon .20 

Horizontal Drive Control .80 

Carbon .20 

Carbon .20 

Horizontal Hold Control . 85 
Carbon .30 

Carbon .30 
Wirewound .40 

Wirewound 

Wirewound 

Wirewound 

Carbon 

AGC 

Carbon 

Wirewound 

Carbon 

Carbon 

TRANSFORMERS AND COILS 

L-2 9A2033 R- F Heater Choke 
L-3 

L-4 ) 
L-8 ) 

L-5 36A10 Peaking Coli 60 mh 

L-6 36A11 Peaking Coli 500 mh 

9A1979 Peakinn Coli 36 mh 

.15 

.20 

.80 

.95 

.80 

.10 

.70 

.25 

.80 

.30 

.30 

.20 

.50 

.40 

.45 

L-7 

L-9 

L-10 

L-11 

L-12) 
L-17) 

L-13 

L-14 

L-15 

L-16 

L-18 

T-1 
T-2 

T-3 

T-4 

T-5 

T-6 

T-7 

T-8 

T-9 

T-10 

)) 

TRANSFORMERS AND COILS Continued 

9A2074 4.5 MC Trap 

36A16 Peaking Coli 80 mh 

36Al2 Peaking Coil 160 mh 

36A2 Peaking Coil 190 mh 

Port of Deflection Yoke Assembly 

9A2201 Sound Take- Off Con 

9A2096 Horizontal Frequency Coli 

9A2183 Width Control 

9A2262 Horizontal Linearity Control 

52X91 Fi lter Choke 

9A223 0 let and 2nd Pix I-F Coils 

9A2226 

54X8 

51X156 
9210 

9A2269 

51X150 

53X330 
53X333 

3rd Pix I- F Coli 

Vertical Osc. Transformer 

Vertical Output Transformer 
Sound I- F Transformer 

Sound Ratio Dot. Transformer 
Audio Output Transformer 

Horizontal Output Transformer 

Power Transformer 

MISCELLANEOUS 

2A426 Centering Device 

76X5 Multiple Resistor Capacitor Assembly 

76X7 Multiple Resistor Capacitor Assembly 
4A408 Antenne Terminal Strip 

3A427 Tube Socket (6A05) 

3A458 Tube Socket ( 6CB6) ( 6AU6) ( 6AL5) 
3A463 Tube Socket ( 12AT7) 

3A464 Tube Socket (6BO6) ( 651,17) 

3A466 Tube Socket ( 1B3) 

3A470 Tube Socket ( Octal) 
3A445 Tube Socket (6AX4) 

32X403 Tube Shield ( 3A458 Socket) 
32X405 Tube Shield (3A463 Socket) 

20X1652 Wing Screw ( Deflection Yoke) 
6X67 Rubber Grommet 

16X146 Fuse Helder 

16X147-3 Fuse 4/10 Amp. 125-250 V. 

S-34X19 Tube Cover & Power Cord Assembly 

7A246 Pilot Light Socket Assembly ( UHF Dial) 

7A247 Pilot Light Socket Assembly (Channel Selector) 
7A32 No. 51 Pilot Bulb 

10X88 UHF Tuner Drive Cord Assembly 
10X89 Dial Drive Cord Assembly 

28X603 Drive Cord Tension Spring 
25A1105 UHF Tuner R. F. (Mallory) 

25A1104 VHF Tuner R. F. (Standard Colt) 

26X528 Shaft & Pulley Assembly 

S-37X4 Shaft Coupling Assembly 

S-37X3 Switch Cam Assembly 

2A430 Switch Assembly (VHF- UHF) 

1X163 Switch Assembly Cover 
25X1887 Dial Bracket 

9X108 Flat Washer 

8X767 Dial Glass 

5X277 Pointer 

41X92 Light Shield ( Pilot Light) 
52X92 Filter Low Pass 

28X564 Spring Clips 

25X1804 Tuner Shaft Support Bracket 
0A820-1 Knob, Fine Tuning 

0A821-1 Knob, Contrast 

0A822-1 Knob, Channel Selector 

0A779 Knob, Volume 

2110-15 Coster, Rubber Wheel ( Caster Only) 
(Set of 4) 

12A477 Speaker, 8" PM Dynamic 

9A2332-2 Deflection Yoke Assembly 

5 

LIST 
PRICE 

.60 

.45 

.40 

.50 

1.10 

1.10 

1.60 

.75 

3.70 

.75 

1.80 
2.35 

4.05 

1.60 
2.75 

2.70 

9.60 

22.10 

M5 

.65 

.90 

.40 

.25 

.20 

.40 

.15 

.60 

.15 

.25 

.10 

.20 

.05 

.05 

.25 

.40 

2.25 

.25 

.25 

.15 

.30 

.35 

.05 

1.05 

.8o 

.so 
2.90 
.10 

.55 

.05 

.55 

.30 

.10 

4.85 

.15 

.05 
1.50 

1.15 

1.05 

1.45 

.75 
2.95 

7.40 
9.50 

M- I16 

M- I07 

M- I24 

2727 A 

VHF TUNER ASSEMBLY INFORMATION 

M-122 

M- I15 

M- I14 

NOTE 
FOR SHAFT LENGTH 
INFORMATION 
SEE PARTS LIST. 

M-121 M-109 

M-112 

M _„67 M-116 - 041P 

"Q" Tuner Pictorial 

M- I10 

HIGH VOLTAGE WARNING 

This television receiver contains high voltages 
which are dangerous to life. Never operate or 
service the receiver outside of the cabinet or 
with the covers removed until all the safety pre-
cautions necessary for working with high voltage 
equipment have been observed. 

PICTURE TUBE HANDLING PRECAUTIONS 

Shatterproof goggles and heavy gloves must be 
worn by individuals while handling the picture 
tube or installing the picture tube into the re-
ceiver. 

The picture tube encloses a high vacuum and 
due to the large surface oreo, ;‘ subjected tc, 
very high air pressure. Therefore, acre should 
be taken not to bump or scratch the picture tube 
accidentally as it may cause the tube to implode 
resulting in damage to property or in¡ury to an 
individual. 

M- I0 8 

M- I2 3 

M- I2 5 

M - 12 6 

©John le Rider 
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UHF A T. 

R&M 

UNP 

VHF 

R-110 R- III 
86 126 

V-I 

6CB6 
1ST PIS I-F 

• VAC 

4450 

VHF 1 .2» 
Jim(/' j 

1.3 VAC 

V- I 
MI6 

Cw-2 IA 
1000 

T- l V-2 
1ST P111 6CB6 
I-P COIL ¿NO PIX I-F 
- 7_1_, 

I 

C-2A eR.4 

,000*„ 22 6 

T-2 

II-FNOCOP LS 

1 e 

R-5 .... C.3 eR-6 
I000 . 1K 

L-1 

z
«...0 • 16 iggg R-27 

I K 

V-2 
6CB6 
1AL T 

....C-17 
;1000 

V-.11 

6CB6 
¡RD PIS 

e 22 180 
R-7 R-8 

L-2 V-3 
6C86 
AA 3 

L-4 
°ore N 

C-4 •1.•C-5 
1000 1000 

C-18 
I moo 

C-6 
47 

R-9 
1.5 K 

T-.3 
RD PIS 

I-P COIL 

60i 
L-3 V-11 LB 

6AL5 

C-83 
1000 C-19.44 

1000; 

V-44 

6AL5 
PIS DET. 

C-7 t WAVEFORM! 

0.22 
t R-26 

IOC It 

C-8 

V- SA 
1-  12AT7 
5?, ; 1ST VIDEO 

AMP. 

L-
.1 MUN, 

C-9 
1.5 MME 

L-6 
500 MU re 

4.711 

-- - 1 

L-71 C-I0 I 
45 360 I 44c. 
TRAP-- - - 

R-100 

R- II 
6 K 

L-
»MUM 

r 
I L-9 
*OMAN 

R-12 
1.5 

MODEL NO. 2D1331C 
V-8 
8AH6 ' L-10 

VIDEO OUTPUT I eo MU N. I 

WAVEFORM «1 

C- II 
.04 

•:+0  

R- I6 
4.711 

L- II 
IRO MU. N. 

e t MEG. 
R- I3 R- I4 

Y R-22 
CONTRAST 1.56 

R-20 33 K 44so v copir 
C13 .047 t, 

N 

--ente  
R-21 
2.2 K .015 

• j 7 

1 1 
I = C-12 

e 22 Ki 0.1 
44.50 

R- I8 
100 K 

WAVEFORM a3 

I 
111 
I 1 

100 

R-26 

C- I4 

R-24 
1006 

10 

R-23 
22 6 

.300 V 

R- I9 
1 MEG. 

V-44 
6AL5 

- 0.C. RESTORER 

V-2I 

2IYP4 

431 RV 

47 II 

<I» C-20 
0.22 

C- 2I R.29 
T. 1000 150 1000i 

R-30 
150 

SR-31 
2. 7 MEG. 

00,50V e R-32 
330 11 

eR-35 R-36 
4711 0 K V-1 

6BE6 
C-25 SYNC. SEPARATOR 

5 
WAWEFORM 

«4\  

R-37e 
e C-26 

270 000 K" 
*Aka. 

i-39 
..5 MEG. 
SYNC. 
STABILITY 

SR-38e 
>1.5 

MEG. 

-Z-. 

WA ',CFO RM. 5 

C-27 
.047 T  

V-5 0 

I2AT7 
PHASE SPLITTER 

e 

R-40e R-41 
686 e 820 K 

ALL RESISTANCE VALUES 
IN OHMS. 

ALL CAPACITANCE VALUES 
LESS THAN 1.0 IN ME AND 
ABOVE 1.0 IN MME., UNLESS 
OTHERWISE NOTED. 

COIL RESISTANCE VALUES 
LESS THAN 1.0 OHM ARE 
NOT SHOWN. 

o 
4150V 

C-2r 
1000 

WAVEFORM«? 

WAVEFORm 0 6 

R-42 R-43e 
2.2 /1 3.3 K 

R-44 1i2.211 

C- I5 

•iso v 
R-25 
500 K 
BRIGHTNESS 
CONTROL 

R-46A R-468 R-46C 1 
I 226 8.2 6 8.26 

C- 3I A C-316 C- 31C 1 
11.002 .005 .00 5..r. 

... 17-ii,,,,,5 
C-29 C-30Ar 4 
10001 20 MF. -.; 

o 
.250 V 

v-is 

6AL5 
PHASE DE T. 

e 

L-14 
NORIZ. 
FREQ. 

«MM 0 

C-32 
4700 

C-33 
.0047 

g ifi.R7SILRESNOLO 

'R-I08 
V-8 2.5 MEG. 

WAVEFORA, RR 6SN7-GTA WAVEFORM.* 

k VERT. OSC. 4 VERT OUTPUT  

e 
WAvE FORA,. 9 

C-34 

zoo 
5 

R-47 
470 K 

T-4 
VERT. 
OSC. 

5 L-12 
VERT DEFLECTION COIL 

R-48 
820 

« WAVE - 
FORM«0 

o 

R-49 
4 K 
VERT 
LIN. 

CC 

C-36 at 

0.1 e _ - 
MF. R 57 

911. 2.2 MEG. 

C-37 
.047 

R• 51 
1 MEG. 
VERT 
HOLD 

eR-50 R-55 R-56 
1.8 MEG 1.8 MEG 

R-53 
2.2 MEG. 

r
4300 V 

-4751-"° 
700 

R-87 
WAVE1,010.«M 5.6 , 

V-14 

6SN7-GTA 
WAvE FORM NORIZ. OSC. 

•I3 

R-78 R-80 C-60 R-82 R-83 
10014 100K TUl 27 K 6.8 K 

R-79 R-8 
4,7 MEG. 4706 X47 270 

C-61 C-62 R-84 
6.8 1l 

R-52 R-54 
1806 2.5MEG. 

HEIGHT 
CONTROL 

R-89 
R-88 C-66 506 NORIZ. DRIVE 
2201( 0.1 

430., WAVEFORM «lit 

C-38 
.01 

5 
C-67_14 C-682: C-69 
360 330 220 4 

C-64 N 
.047 

R-86 
2.21( 

WAVEFORM 

«15 

R-91 
150 

R-33 470K. 

WAVEFORM Tee 
I 9 

•J 

VERT. 
OUTPUT k 

TRANS. 

1000 

R-59 IC-70 
6.811730 ME. 

b..100 V  
MSS 
R-90 
47 K 

WAVEFORM 
-17 

4 

.1-41 
4 

4;111. 

oF50 

V-I0 V- II 

6AU6 6AU6 
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PRODUCTION CHANGES 

There ore two different ratio d•tector transformers ( 7-7) used in these receivers, Part 
Numbers 9A2269 and 9A2295. The T-7 circuit shown in this schematic diagram covers 
the 9A2269 ratio detector. Receivers using the 9A2295 ratio detector can be identified 
by the following changes: 

C-50 becomes 47X570 330 mmf molded mica condenser 

R-641ecomes 884333 33K ohm 0,5 W carbon resistor 

C-74 
0.1 

L-I8 
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CONTROL 
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I K 

1 
1 
I C-75 
1 56 
1 
1 

I.- 17-
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e 
I 2, 

"Fr 
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C-795 
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R-67) become 883103 10K ohm 0.5 W carbon reel  R-68) 

In addition, the 9A2295 ratio detector has terminals with numerical identification 

(1, 2, 3 etc.) whereas the 9A2269 ratio detector has terminals with alphabetical identi-
fication ( A, 8, C etc.) 
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MODEL 2D1336A 

6AU6 

6AU6 
/sr 

V I' 

6BE8 

6AL5 
tri'resibt. 

183-OT 
m, mrcr 

MODEL NO. 2D1336A 

:Ler,4 
.16 

I7HP4 
PICTURE TUBE 

DANGER 
FRAOILE PICTURE TUIE IS 
DANOEROUS TO SERVICE 
REFER SERVICING TO 
QUALIFIED SERVICEMAN. 

SHIELD 

6 BQ7 .„, 

V HF TUNER 

SHIEL 

IN72. 
IN82 

8SN7-GTA 

gee-Pie 

UHF TUNER 

'ift7eà 

MCrIllePS 

SHIELD 

6 A'a 
AUDIO 01/IPUT 

6AL5 

6AU6 
I. A.e PF 

SHIELD 

SHIELD 
leetre 

4118 

12AT7 
Zee" 

Fig. 1 -- Tube Layout. 

GS40 -2837 

6Sa-GTA 
met. arc. 

epi.‘m•em-GT 

ELECTRICAL SPECIFICATIONS 

Power Supply  105-125 Volts AC 
60 Cycles Only 

200 Watts 
2.4 Watts ( Max) 
1.8 Watts ( 10% Distortion) 

VHF   Channels 2 thru 13 
UHF   Channels 14 thru 83 

300 Ohms Balanced 

Picture 26.20 MC 
Sound 21.70 MC 

Picture 121.75 
Sound 126.25 

Intercarrier Sound System  4.5 MC 

Loud Speaker   See Ports List 

3.2 Ohms 400 Cycles 

Power Consumption 

Power Output   

Tuning Range   

Antenna Input Imp.   

Intermediate Frequencies   

I- F (UHF Position Only) 

Voice Coil Imp. 

TUBE COMPLEMENT 

Symbol Type 

VHF Tuner.. 6J6 

VHF Tuner..6 BC/7* 

UHF Tuner..6AF4 

UHF Tuner..1N72 or 
1N82 

Function 

R- F Osc. and Mixer 

R- F Amplifier 

R- F Osc. 

Crystal Mixer 

V-1   6CB6 1st Pix I- F Amplifier 

V-2  6CB6 2nd Pix I-F Amplifier 

V-3  6CB6 3rd Pix I- F Amplifier 

V-4 A & Piz Det. and DC Restorer 

1st Video Amp. and Phase 
V-5 A & Splitter 

V-6   6AH6 Video Output 

V-7  6BE6 Sync. Separator 

V-8   65N7-GTA Vertical Osc. & Vertical Output 

V-9   6AU6 Automatic Gain Control 

V-10  6AU6 1st Audio I- F 

V-11  6AU6 2nd Audio I-F 

V-12 6AL5 Ratio Detector 

V-13 6AV6 1st Audio Amplifier 

V-14 6AQ5 Audio Output 

V-15  6AL5 Phase Detector 

V-16  65N7-GTA Horizontal Oscillator 

V-17  6BQ6-GT Horizontal Output 

V-18  6AX4-GT Damper 

V-19   1133-GT High Voltage Rectifier 

V-20) 
V-22) 

V-21   17HP4 

B 6AL5 

B 12AT7 

  5U4-G Low Voltage Rectifiers 

Picture Tube 17" Glass 
Rectangular ( Electrostatic) 

•-• 
REMOVE 5 SCREWS AND CLEAT FROM UNDER 
TOP EDGE OF CABINET FOR THE REMOVAL 
OF PICTURE TUBE GLASS 

CONTRAST 
VARIES PICTURE CONTRAST 
LIGHT OR DARK 

OFF-ON VOLUME 
TURNS SET ON AND OFF 
ALSO ADJUSTS SOUND 
VOLUME 

HORIZONTAL TONE 
HOLD CONTROL PANEL COVER 

OPENED 

VHF FINE TUNING AND 
UHF TUNING 

VHF STATION 
SELECTOR AND 
UHF SWITCH 

BRIGHTNESS o VERTICAL 
HOLD 

Fig. 2 -- Front Panel Controls 

TUNING PROCEDURE 

1. To turn the television receiver on, turn the OF F-ON 
VOLUME control clockwise until a click is heard. 
Allow approximately 30 seconds for the tubes to 
warm up. 

2. Turn the STATION SELECTOR control to the de-
sired channel. This control may be turned in either 
direction. 

3. Turn the CONTRAST control clockwise until activ-
ity or definite form is noted on the screen. 

4. Adjust the FINE TUNING control for clearest pic-
ture and the VOLUME control for desired volume. 

5. To turn off the receiver, turn the OFF- ON VOLUME 
control counter- clockwise until a click is heard. 

6. TONE CONTROL -- When this control is turned 
clockwise, the high notes will predominate and when 
turned counter- clockwise, a deep bass effect will 
result. 

7. In localities where UHF programs are available, turn 
the STATION SELECTOR control to the UHF posi-
tion and tune in the desired station with the UHF 
Tuning Control. The dial scale is calibrated in chan-
nel numbers and covers the entire UHF range of 
channels 14 through 83. 

OCCASIONAL ADJUSTMENTS TO IMPROVE PICTURE RECEPTION 

There are four controls at the front of the chassis which 
are accessible when the hinged control panel is pulled 
downward. See illustration above. These controls 
are pre-set at the factory and may occasionally need 
adjustment due to aging of the components in the re-
ceiver and fluctuating line voltages in different 
areas. 

If any adjustments are necessary follow the instructions 
under "Controls and Functions." 

IMPORTANT -- Be sure that the FINE TUNING control 
has been set for the clearest picture before adjusting 
any controls. 

CONTROLS AND FUNCTIONS 

HORIZONTAL HOLD -- Stops hori zontal movement 
(diagonal bars.) 

TONE -- Adjusts for tonal quality bass or treble. 

BRIGHTNESS -- Adjusts for desired picture brilliance. 

VERTICAL HOLD — Stops upward or downward picture 
movement. 
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®REMOVE PICTURE TUBE SUPPORT BRACKET FROM TUBE MOUNTING 
RING. LIFT TUBE SLIGHTLY FROM LOWER CRADLE BRACKETS 
IN FRONT THEN REMOVE TUBE FROM SUPPORT BRACKET. 

Fig. 3 -- Removal of Picture Tube 

ADJUSTMENT OF AGC THRESHOLD CONTROL — 
Tune the receiver to the strongest station in the area 
in which the receiver will be used. While observing 
the picture and listening to the sound, turn the con-
trol clockwise until signs of overloading ( buzz in 
sound, washed-out picture) appear. Then turn the con-
trol a few degrees counter- clockwise from the point at 
which overloading occurs. ( The stronger the signal in-
put, the more counter- clockwise this setting will be.) 
In areas where the strongest signal does not exceed 
10,030 uy the setting will usually be maximum clock. 
wise. With the control set correctly, the AGC will 
automatically adjust the bias on the R. F. and I. F. 
amplifiers so that the best possible signal to noise 
ratio (Minimum snow) will be obtained for any signal 
input to the receiver. 

ADJUSTMENT OF SYNC STABILITY CONTROL --
When receiving strong ( 500 MV or more) signals, set 
hold controls so that the picture is locked in. Turn the 
sync control fully counter- clockwise, then, while 
observing the picture, turn the control slowly clock-
wise until a minimum amount of bending occurs. If the 
control is set incorrectly bending, tearing, etc., will be 
present and when switching from channel to channel the 
picture will not lock in quickly. 

In weak signal areas the control should be set for maxi-
mum picture stability. In general the weaker the signal 
the mor• clockwise the control should be turned. 

REMOVE 
SOCKET. 
ION TRAP 
AND 

CENTERING 
DEVICE 

LOOSEÑRHESE 
2 SCREWS 
AND 2 ON 
OPPOSITE SIDE 

REMOVE SCREW 
IN PICTURE TUBE 
BAND CLAMP 

When the sync stability control is correctly adjusted 
the receiver will hold sync without tearing or rolling 
under even the most adverse noise conditions. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT 
Tune in a station and adjust the horizontal hold con-

trol until the picture falls into sync. Momentarily re-
move the signal by switching off channel and then back. 
The picture should pull into sync over a range of 90° 
rotation of the horizontal hold control. It in the above 
check the receiver fails to hold sync or the pull- in range 
is at the extreme end of the control, it will be neces-
sary to make the following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT — With the 
horizontal hold control set to the center of its range 0.1 
rotation, adjust the horizontal frequency control ( L-14) 
until the picture pulls into sync. Recheck the "Hori-
zontal Oscillator Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT 
-- Adjust the height control ( R-54) until the picture 
fills the mask vertically. Adjust the vertical linearity 
control ( R-49) until the picture is symmetrical from top 
to bottom. Adjust the picture centering device to align 
picture with the mask. Adjustment of any control will 
require a re- adjustment of the other control. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENTS --
While receiving a signal from a station ( with picture 
locked in sync) turn contrast control fully counter-
clockwise, turn the brightness control ( R-25) up so 
that the picture appears washed out. Adjust width con-
trol ( L-15) until the picture fills the mask. Turn the 
horizontal drive control ( R-89) clockwise until white 
bars appear in the left center portion of the raster, 
then turn counter-clockwise until the white bars lust 
disappear. This adjustment will allow the horizontal 
system to operate at maximum efficiency. Adjust hori-
zontal linearity control ( L-16) for best linearity. If 
adjustment of the horizontal drive ( R-89) or horizontal 
linearity (L-16) is required, it usually will be neces-
sary to recheck the horizontal oscillator alignment. 
If adjustment of the horizontal linearity control ( L-16) 
is required, readjustment of the horizontal drive con-
trol ( R-89) will be necessary. Adjust the picture center-
ing device to align the picture with the mask. 

••/oe 
AGC 

THRESHOLD CONTROL gi.) 

ter 
54 .49 • 34 

HEIGHT VERT SYNC 
CONTROL LIN STABILITY 

uf,[  

, P •11.1•D'5711 ° ‘ 
L•i4 

Fig. 4 Adjustments Rear of Chassis 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7 

BOTTOM COVER 
2583A REMOVED 

Fig. 5 -- Tuner Oscillator Adjustments 

UHP 
TUNER 

CHECK OF R•F OSCILLATOR ADJUSTMENTS 
The oscillator is pre-set at the factory and normally 
needs no adjustment. However, if adjustments ore re-
quired, they can be made without removing the chassis 
from the cabinet. Remove the channel selector and fine 
tuning knobs from the tuning shaft. 

TEST PRODEDURE: 
1. Set channel selector to receive desired station. 
2. Set fine tuning control in center of its range. 
3. Adjust oscillator slug, with bakelite type screw-

driver, for best picture resolution. 
4. Repeat steps 1, 2 and 3 on all channels used. 

CAUTION -- These adjustments are only intended for 
VHF Channels. For information regarding UHF align-
ment, see paragraph "Tuner Alignment" on page 11, 
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MODEL 2D1336A 
SERVICE SU 

NO RASTER ON PICTURE TUBE -- if raster cannot be 
obtained check below for the possible causes. 
I. Ion trap magnet adjustment is incorrect. 
2. No +8 voltage. Check 4/10 ampere fuse. Replac• if 

defective. If fuse continually burns out, check. 
(A) Horizontal output tube V-17 (6BQ6-GT) 
(B) Check damper tube V- I8 (6AX4-GT). 
(C) Check horizontal oscillator tube V- I6 ( 6SN7-GTA) 

for proper operation. 
(D) With an ohm :neter, check for o short between 

terminal 1 of the horizontal output transformer 
(T-9) and the chassis. 

(E) Check DC resistance of T-9 
3. No high voltage. Check V-17, V-18 and V- I9 tubes 

and circuits. If the horizontal deflection circuits are 
operating as evid•nced by the correct voltage ( 600V) 
measured on terminal No. 1 of T-9, the trouble can be 
isolated to the high voltage rectifier circuit. Either 
the high voltage winding to the 6BQ6-GT plate and 
1B3 plate is open, tube V-19 is defective, its fila-
ment circuit is open, R-99 and C-78 defective or pix 
tube elements shorted internally. 

4. Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY If only hori-
zontal deflection is obtained as evidenced by a straight 
line across the face of the picture tube, it can be 
caused by the following: 
1. Vertical oscillator and vertical output tube V-8 in-

operative. Check socket voltages. 
2. Vertical oscillator transformer ( T-4) defective. 
3. Vertical output transformer ( T-5) open or shorted. 
4. Yoke vertical coils open or shorted. 
S. Vertical hold, height or linearity controls may be de-

fective. 

POOR VERTICAL LINEARITY - If adjustment of the 
height and linearity controls will not correct this con-
dition, any of the following may bit the cause. 
1. Check variable resistors R-49 and R-54. 
2. Vertical output transform« ( T-5) defective. 
3. Capacitors C- 35A, C-39 or C-70 defective. 
4. V-8 defective, check voltages. 
5. Excess leakage or incorrect value of capacitor C-37, 

or open or incorrect value of resistors R-55 & R-56. 
6. Low plate voltages. Check rectifier tube and capac-

itors in +B supply circuits. 
7. Capacitor C-36 defective. 
8. Vertical deflection coils ( L-12) defective. 

POOR HORIZONTAL LINEARITY -- If adjustment of 
the Horizontal drive and linearity controls does not 
correct this condition, check the following: 
1. Check or replace horizontal output tube V-17. 
2. Check or replace damper tube V-18 (6AX4-GT). 
3. Check capacitors C-74, C-76, C-77 and horizontal 

linearity control ( L-16) for defects. 
4. Horizontal deflection coils ( L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 
1. Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER - This con-
dition can be caused by: 
1. Defective yoke due to C-75 or R-98 ( internal in yoke 

assembly) being wrong value or open. These com-
ponents are mounted in rear of yoke assembly. 

2. V-18 (6AX4-GT) defective. 

SMALL RASTER - This condition cm be caused by: 
1. Low +B or line voltage. Check V-20 & V-22 (5U4G). 
2. Insufficient output from horizontal output tube V-17. 

Replace tube. 
3. Insufficient output from vertical oscillator and verti-

cal output tube V-8. Replace tube. 
4. Incorrect setting of horizontal drive control R-89. 
5. V-18 (6AX4-GT) defective. 
6. Incorrect setting of ( L-15) width control. 

RASTER; NO IMAGE, BUT ACCOMPANYING SOUND 
-- This condition cm be caused by: 
1. No signal on picture tube grid. Check V- SA ( 12AT7) 

and V-6 (6AH6) tubes and associated circuits. 
2. Bad contact to picture tube grid ( lead to socket 

broken). 

3. AGC tube ( V-9) may be defective. Check tube and 
its associated circuit. 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT 
IMPOSSIBLE TO SYNCHRONIZE THE PICTURE 
VERTICALLY AND HORIZONTALLY - A condition 
of this nature cm be caused by: 
I. Defective sync separator V-7 or phase splitter V- 5B. 
2. If tubes are O. K. check voltages, and associated 

circuits. 
3. AGC system inoperative. Check V-9 ( 6AU6) AGC 

tube and associated circuits. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL 
SYNC ONLY -- If this condition is encountered, check: 
1. Vertical integrating network capacitors C- 31A, B 
& C, and resistors R-46 A, B & C. 

2. Vertical hold control ( R-51) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL 
SYNC ONLY 
1. V-15 or V-16 defective. 
2. Improper setting of (L-14) horizontal frequency con-

trol. 
3. Check setting of horizontal drive control and hori-

zontal linearity control. 
4. Check V-15 and V-16 socket voltages. 

PICTURE STABLE BUT WITH POOR RESOLUTION -• 
If the picture resolution is not up to standard, it may be 
caused by any of the following: 
1. Defective pix I- F tubes V-1, 2 & 3, (6CB6's). 
2. Defective picture detector V- 4A, (6AL5) or video am-

plifier V- 5A or video output V-6 ( 6AH6). 
3. Defective picture tube. 
4. Open video peaking coil. Check all peaking coils 

L-5, L-6, L-8. L-9, L-10 and L- 11 for continuity. 
Note that L-5, L-9, L-10, L-11 have shunting resistors. 

5. Leakage In V-6 (6AH6) grid capacitor C-11. If the 
capacitor is not found to be defective, check the 
fol lowing: 

1. Check all potentials in video circuits. 
2. Check picture tube grid circuit for poor or dirty 

contact. 
3. Check and realign, if necessary, the picture I- F 

and R- F circuits. 

PICTURE SMEAR: 
1. A smear can be attributed to phase shift at the low 

or high frequency end of the video characteristic. 
This can be caused by improper values of resistors 
and capacitors in the video circuits. Check for grid 
current on video output tube V-6 ( 6AH6), open or 
shorted peaking coils, video amplifier load resistors 
are of improper value ( high). 

2. This trouble cm also originate at the transmitter. 
Check reception from another station. 

3. Check and realign, if necessary, the picture I- F and 
R- F circuits. 

MAN MADE NOISE IN SOUND (Ignition, etc.) 
1. Check sound I- F tubes V-10, 11 & 12 and associated 

circuits. 
2. Check sound I- F alignment. 

BENDING OR S-ING 
1. Check sync stability control adjustment. 
2. Check capacitors C- 35B and C- 79B. 
3. V-17 (6BQ6-GT) defective or V-16 ( 65N7-GTA) de-

fective. 
4. Check sync separator tube V-7 ( 6BE6) and phase 

splitter V-58 ( 12AT7) and V- 5A ( 12AT7) video 
amplifier. 

5. Check AGC threshold control. 

PICTURE NORMAL - NO SOUND OR WEAK OR 
DISTORTED SOUND 

1. Check sound I- F alignment. 

2. Check V-10 ( 6AU6) V-11 (6AU6) V-12 (6AL5) V-13 
(6AV6) V-14 (6AQ5) and associated circuits. 

RASTER ON TUBE BUT NO PICTURE OR SOUND 

This condition con be caused by, 

1. Defective ph( I.F Amplifier tubes V-1, V-2 or V-3. 

2. Defective pi* detector tube V- 4A ( 6AL5). Check 
tube and its associated circuit. 

3. Defective R- F Amplifier or oscillator mixer tubes 
in the tuner. 

4. UHF- VHF switch defective. 

POOR FOCUS 

1. Improper setting of Ion Trap magnet. 

2. Defective picture tube or picture tube sock•t. 

PICTURE JITTER: 

I. If regular sections at left of the picture are dis-
placed, replace the horizontal oscillator tube V-16. 

2. Vertical instability may be due to loose connec-
tions or noise received with the signal. 

3. Horizontal instability may be due to unstable trans-
mitted sync. 

4. Check receiver AGC system for proper operation. 

5. Check phase splitter V- 5B, ( 12AT7) and sync 
separator V-7 (6BE6). 

6. Check for improper setting of sync stability control. 

7. Picture tube grid lead not held in position by sup-
port spring, ie; close proximity of grid lead to sync 
and horizontal tubes will couse picture to jitter at 
high contrast setting. 

8. Check AGC threshold control. 

NO PICTURE OR SOUND OR WEAK PICTURE OR 
SOUND (UHF Position) 

If this condition is encountered: 

1. Check to see whether or not a UHF station is oper-
ating in the vicinity. 

2. The 6AF4 oscillator tube or the 1N/2 ( or 
crystal may be defective. 

3. Pre- selector in UHF tuner defective. 

4. Low pass filter defective. 

5. The UHF position antenna and oscillator strips in 
the VHF tuner defective. 

6. Defectiv• Switch on UHF tuner. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT -- To service this receiver properly, 
test equipment be available: 

R- F SWEEP GENERATOR meeting the following re-
quirements: 

(a) Frequency ranges: 
18 to 30 mc, 10 mc sweep width 
40 to 90 mc, 10 mc sweep width 
120 to 130 mc, 10 mc sweep width 
170 to 225 mc, 10 mc sweep wi dth 
470 to 890 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ronges. 

(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a 
wide band vertical deflection and an input calibrati ng 
SOUTC•. 

SIGNAL GENERATOR to provide the following fre-
quencies: ( Output on these ranges should be adjustable 
and at least . 1 volt maximum.) 

(a) Intermediate alignment frequencies. 
23.1 mc first picture I- F coil. 
24.1 mc third picture I-F coil. 
25.9 mc second picture I- F coil. 
21.7 mc sound trap. 
4.5 mc video trap & sound I- F. 

25.2 mc converter plate coil ( Tuner). 

it is recommended that the following 

1N8 

HETERODYNE FREQUENCY METER with crystal cali-
brator if the signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for 
use with this meter to permit measurements up to 20 
kilovolts. 

SERVICE PRECAUTIONS -- To service the receiver re-
move the chassis from the cabinet. To do so, remove the 
knobs, the cabinet back, disconnect the leads from the 
speaker, remove the antenna terminal board at rear of 
cabinet, and then the 5 chassis mounting bolts. The 
chassis may be serviced with the picture tube in place 
provided the chassis is turned on its side with the power 
transformer on the bottom. The weight of the chassis will 
be supported against the power transformer and pix tube 
brackets. 

CAUTION: Do not permit the kinescope second- anode 
lead to become shorted to the chassis. To do so will 
cause a considerable overload on the high voltage 
filter resistor R-99. 

© John Ir. Rider 
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ALIGNMENT PROCEDURE 
PIX I-F 

626 

1:90‘à 

FRONT APRON 

CONVERTER GRID ADJ C-209 

; TEST POINT 

CONVERTER COIL ADJ L-59 
75 7 «C 

F PL ATE ADJ C-206 

ANTENNA ADJ 
C-20I 

T- I 
ST PI% 
73 1.c 

T-2 
2.1() PIE 14 

73 

L- I3 
SOUND 
TARE - OFF 
COIL 
4 3 

T-3 
SOUND TRAP 

71 7 MC 

T-7 
SOUND 
RATIO DE T 
TRAMS 
SIC-0,404/er 
/CPO Cf•elf.0 
5 MC 

T-6 
SOUND !- F TRANS 

5 04C 

L-7 
* 111---- TRAP 

4 3 me. 

Fig. 8 -- Top Chassis Video and Audio I- F Adjustments 

A. Unmodulated R- F signal into Converter Grid by means 
of tube shield insulated from base. VTVM with filter 
in lead of 22 K ohms and 5000 mmf connected to pic. 
def, load resistor, ( R-100) 4700 ohms, in series with 
peaking coil ( L-6) from Pin 7 of 6AL5. Input signal 
level should be such that output is less than 2 volts 
DC. Apply -4.5V battery bias on AGC line. 

FREQUENCY 

1. 25.2 MC 

23.1 MC 

25.9 MC 

24.1 MC 

21.7 MC 

ADJUST 

Converter plate coil on top of 
tuner for maximum dc at picture 
detector. 

1st picture I- F coil ( T-1) for 
maximum dc at picture detector. 

2nd picture I- F coil ( T-2) for 
maximum dc at picture detector. 

3rd picture I- F coil ( T-3 below 
chassis) for maximum dc at pic-
ture detector. 

3rd picture I- F trap ( T-3 in can 
above chassis) for minimum dc 
at picture detector. 

B. I- F Sweep Generator into converter grid by means of 
tube shield insulated from base. 

Connect oscilloscope across R-100 ( in place of VTVM). 
Apply - 4.5V bias ( DC) to AGC line ( battery). 

Tuner should be switched to dead channel so as not 
to cause interference. 

Obs•rve overall I- F response, which should be as 
shown above: A slight touch-up may be required. At 
no time should the trap coi I be re- adjusted, nor should 
it be necessary to turn any of the picture I- F coils 
more than 1/2 turn of the slug. The following com-
ments are suggestions only: 

T-7 
SOUND RATIO 
DET. TRANS 

PR/ . 
4 5 MC. 

T-6 
SOUND I F 
TRANS. 
4 5 MC 

L-7 
TR AP 
4 5 MC 

53 C266 

FRONT APRON 

T-3 
3 RD PIX 
24 I MC. 

I- F 

T-1 
1ST PIX I- F 
23.1 MC 

T-2 
2 ND PIX I- F 
25 9 MC 

Fig. 9 -- Bottom Chassis Video and Audio I- F Adjustments 

251111A 

Fig. 10 -- VTVM 

Connections 

22K_n_ 

5000 
MME. 

2710 21,7 

2575A 

23.5 

Connections 

25.25 

Fig. 12 - Overall Response Curve 

I. The height of th. 26.2 MC marker is controlled by 
the 25.2 MC (Converter Plate Coil on tuner) and 
the 25.9 MC (2nd P.I.F.) coils. 

2. Th• uniformity of response ( flatness across top 
and position of 23.5 MC) marker is controlled for 
the most part by the 24.1 MC third picture I- F coil. 

3. The 23.0 MC marker position is controlled by the 
first picture I- F ( 23.1 MC coil). However, it is not 

SHIELDED CABLE 

SCOPE 

advisable to change the miffing of the coil, due to 
its effect on sound rejection. Its adjustment should 
be avoided unless believed to be absolutely neces-
sary. 

VIDEO 

With 4.5 MC unmodulated signal from a high impedance 
source, ( 10,000 ohms in series with the generator) into 
plate of the picture detector tube ( Pin 7-6AL5) and 
VTVM on picture tube grid, tune 4.5 MC trap ( L-7 Top) 
for minimum response. VTVM on 0-10 V AC scale. This 
adjustment can also be made while observing a picture 
from a station. Tune trap for least 4.5 MC beat in pic-
ture. 

AUDIO I-F 

1. With signal generator set to 4.5 MC and dc VTVM con-
nected to ¡ unction of R-62 and C-46, adjust sound 
take-off coil ( L-13 Top) and sound I-F transformer 
slugs ( T-6 Top & Bottom) for maximum. 

2. With VTVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detecor primary (T-7 Bcrttom) for maximum. 

3. With VTVM connected to junction of R-66, R-69 and 
C-50, adjust ratio detector secondary (T-7 Top) for 
cross over ( zero vo ltage) on lowest scale,. 

NOTE-- If no signal generator is available, the pro-
cedure above may be followed by tuning in a stotion 
and using the 4.5 MC beat between picture and sound 
carrier. 

TUNER ALIGNMENT 

A. Sweep generator with balanced 300 ohm output to 
antenna terminals. Marker generator output to antenna 
terminals. Oscilloscope to " test point" (Figure 13) 
on tuner. Connect 1h V bias to AGC line at ¡ unction 
of R-33 and C-20 on the receiver. 

F ig. 11 -- Oscilloscope R-F" 
TEST 
POINT 

Fig. 13 -- Top Tuner Adjustments 

B. RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust C-201 
slightly favoring the Pix carrier, then adjust C-206 
and C-209 for response as in Figure 14. Picture 
and sound markers at 90% maximum response. 

2. Check response on all channels. If markers ore be-
low 70% on any channels, readjust C-201, C-206, 
and C-209. Recheck all channels. 

Fix SOUND 

26:18 

Fig. 14 -- Piz & Audio Markers 

C. OSCILLATOR ADJUSTMENT. 

1. Apply -4.5 volts on I-F AGC line at ¡ unction of 
R-1 and C-21. 

2. Connect oscilloscope to output of video detector. 
Place fine tuning in center of range. Check res-
ponse on all channels. Sound marker should be in 
notch and picture marker at 50%. ( See Figure 12). 

3. If markers are off, individual oscillator coil slugs 
will require adjustment. Adjust each channel slug, 
accessible through hole in front of chassis with a 
non-metallic screwdriver to bring sound mark« to 
correct position. 

4. To adjust oscillator on UHF position, feed the 
sweep generator with center frequency of 124 MC 
and makers at 121.75 and 126.25 into the input of 
the low pass filter ( output of UHF tuner). Adjust 
oscillator slug in the VHF tuner so that the 121.75 
pix carrier marker is at 50% and that 126.25 marker 
is in the sound notch. If a sweep generator is not 
available, a single frequency generator set to 126.25 
MC and VTVM may be used. Connect VTVM to the 
pix detector load resistor R-100. Feed generator 
into the low pass filter. Adjust oscillator slug in 
the VHF tuner so that the 126.25 marker is in the 
sound notch of the I- F curve. 

5. If the 6AF4 oscillator tube in the UHF tuner is 
replaced, it may be necessary to adjust the oscil-
lator trimmer C-309 on the UHF tuner located under-
neath the chassis. ( See Figure15). Adjust this 
trimmer until the tuner will cover a range of below 
470 MC to above 890 MC. 

Fig. 15 -- UHF Tuner 

SIDE WALL 
OF CHASSIS 

V-8 

6SN7-GTA 
VERT. OSO 
VERT OuTPUT 

UHF TUNER 
OSC. TRIMMER 
C-309 

FRONT OF CHASSIS 

2111 
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MODEL 2D1336A 

DRIVE CORD REPLACEMENT 

You will note that there ore two cords used for the 
pointer drive system on this receiver. Part number 
10X88 Drive Cord assembly and port number 28X113 
Spring are used on th• tuning shaft and larg• pulley, 
while part number 10X89 Drive Cord and a part number 

POINTER CLAMP DIAL BACKGROUND 

DIAL STRING 
RIDES ON 
BOTTOM OF 
SHAFT 

28X603 Spring are used on the small pulley system and 
the pointer. Install the cords as shown in th. illustra-
tion. After completing the installation rotate the fine 
tuning shaft a few turns to take up the slack in the 
cord. 

DRIVE STRING ON 
LARGE PULLEY 

FINE TUNING 
SHAFT 

Fig. 16 — Drive Cord Replacement 

UHF TUNER INFORMATION 

Fig. 17 -- UHF Tuner Schematic 

Due to the complexity of the UHF tuner, neither servicing 
nor aligning is • nceuroged in the field because replace-
ment of any component within the R-F circuit may dis-
turb the bond-pass characteristics of the tuner. However, 
the 6AF4 tube or the 1N72 (or 1N82) crystal may be re-
placed in the field if found to be defective. A schematic 

SPRING ON BACK 
OF LARGE PULLEY 

SPRING ON FRONT 
OF SMALL PULLEY 

DIAL STRING ON 
SMALL PULLEY 

diagram of this tuner is shown only for the purpose of 
outlining the circuit used. 

If the UHF tuner does not operate satisfactorily after 
the tube or crystal replacement, disconnect the tuner 
and return it to the factory for repair. 

r — 
1 
I 6BQ7 

1 B'e 6Z7 
P- F 

• _ L 

TURRET SWITCH SETTING SELECTS 
COILS FOR CHANNEL DESIRED. 

A G C HEATER 

6 3 V 

L-32 

R 202 
476 

C 214 

yeey/TE 

C-203 

17 R-203 
1009 

• 

C - 2161 1--1 

BC AC 

C-206 
0 5-3 

R-204 R-203 
100 el' 160 

6;;,`) 

Fig. 19 -- " Q" Tuner Schematic Diogram 

VHF TUNER ASSEMBLY PARTS LIST 

RESISTORS 

Ref. No. Part No. Ohms 

R-201 12A-004 15 K 

R-202 12A-039 47 K 

R-203 12A-094 100 K 

R-204 12A-166 100 K 

R-205 12A-167 160 K 

R-206 12A-183 1500 

R-207) 
R-209) 12A-040 10 K 
R-210) 

R-208 12A-041 220 K 

CAPACITORS 

Ref. No. Part No. Capacity 

C-201 31B-207 3-9 mmf 

C-202 CD8C3R6C 3.6 mmf 

C-203 CD8C1R5M 1.5 mmf 

C-204) 
C-212) 

C-205) 
C-207) 

C-206) 
C-209) 

C-208 

C-210 

C-211 

C-213 

C-214 

C-215) 
C-216) 
C-217) 
C-218) 

C-219 13D-196 800 mmf 

CD8X102Z 1000 mmf 

CD8Q470K 47 mmf 

31B-206 0.5-3 mmf 

CD8U050C 5 mmf 

CD10ClOOK 10 mmf 

Part of Fine Tuning Assembly 

CD8C6R8C 6.8 mmf 

130-055 120 mmf 

13D-153 800 mmf 

Tolerance Watts 

+ 10% 0.5 

+20% 0.5 

+ 10% 0.5 

+ 6% 0.5 

+ 5% 0.5 

+ 10% 0.5 

+ 10% 0.5 

+ 20% 0.5 

Tolerance 

Trimmer 

+ .25 mmf 

+ 20% 

+ 10% 

Trimmers 

± 5% 

+ 10% 

+ . 25 mmf 

+ 10% 

Minimum 

Minimum 

C 207 

L-54 

L-35 R-206 

6J6 
morfie OSC 

C-209.! 
0 5-3 r 

R-F 
TES r 

POINT 

56 

C- 213:F 

414. 

R-210 
109 

27111S 

COILS AND CHOKES 

Ref. No. Part No. Description 

9A2297-2 

9A2297-3 

9A2297-4 

9A2297-5 

9A2297-6 

9A2297-7 

9A2297-8 

9A2297-9 

9A2297-10 

9A2297-11 

9A2297-12 

9A2297-13 

9A2297-91 
9A2298-2 

9A2298-3 

9A2298-4 

9A2298-5 

9A2298-6 

9A2298-7 

9A2298-8 

9A2298-9 

9A2298-10 

9A2298-11 

9A2298-12 

9A2298-13 

9A2298-91 

L.52 31B-296 

L-53 34A-546 

L-57 34A-575 

L-58 31B-295 

L-59 31A-078 

L-60 31B-230 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Antenna Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Oscillator Coil 

Choke, Cathode 

Choke, R-F Filament 

Choke, Oscillator Filament 

Choke, Mixer Plate 

Converter Plate Coil 

Choke, Coil 

L-59 

C 214 
120 

Channel and 
Code No. 

2-Q 

3-Q 

4-Q 

5-Q 

6-Q 

7-Q 

8-Q 

9-Q 

10-Q 

11-Q 

12-Q 

13-Q 

UHF Position 

2-Q 

3-Q 

4-Q 

5-Q 

6-Q 

7-Q 

8-Q 

9-Q 

10-0 

11-Q 

12-Q 

13-Q 

UHF Position 

C John F. Rider 
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C-C-5545 

C-61 

PARTS LIST 

Use only GENUINE factory tested parts to insure service jobs you can depend on and to obtain original set performance. 

C-1 ) 

Î--•Î 
C-5 ) 

:1j 
C-18 ) 
C-19 ) 
C-26 ) 
C-28 ) 
C-29 ) 
C-40 ) 
C-50 ) 
C-73 ) 
C-83 ) 

C- 2A ) 
C- 2B ) 
C-2 IA) 
C-2 1B) 

C-6 

C-7 

C-8 

C-9 

C-10 

C-11 ) 
C-27 ) 
C-58 C-72 RCP 10M4473M . 047 mf 400 V Tubular 

C-77 ) 

C-12 ) 
C-66 ) 
C-74 ) 

80X1 

80X3 

47X603 

Port of T-3 

47X562 

47X584 

47X568 

CAPACITORS 

1000 mmf 

1000 mmf 

Ceramic 

Dual Ceramic 

47 mmf 500 V Ceramic 

5 mmf 500 V Ceramic 

1.5 mmf Composition 

360 mmf 500 V Molded Mica 

C-13 ) 

RCP 10M4104M . 1 mf 400 V Tubular 

C-37 ) RCP 10M6473M 

C-14 RCPIOM6153M . 015 mf 600 V Tubular 

C-15 RCPIOM2104M . 1 mf 200 V Tubular 

C-20 ) 
C-23 ) RCPIOM2224M . 22 mf 200 V Tubular 
C-63 ) 

C-25 ) 
C-33 ) RCP10M4103M . 01 mf 400 V Tubular 
C-56 ) 
C-60 ) 

C-30A) 20 mf 300 
C- 30B) 45X399 40 mf 50 
C-30C) 10 mf 300 

C-3 1A) 
C-31B) Part of 76X7 (See Miscellaneous) 
C-31C) 

C-65 
C-32 47X543 

C-34 
C-46 47X604 100 mmf 500 

C-351 45X395 C- 35B 100 mf 50 
80 mf 300 

C-36 ) RCP 10M6104M . 1 mf 600 
C-39 ) 

C-38 RCPIOM6103M . 01 mf 600 

C-41 45X361 4 mf 100 

C-42 Part of L-13 

C-43 ) Part of T-6 C-44 ) 

C-45 
C-47 47X507 5000 mmf Ceramic 
C-49 

C 
C-48-84 

C-51 
C-71 

C-52 
C-64 ) 

Part of T-7 

.047 mf 600 V Tubular 

V 
✓ Dry Electrolytic 
V 

4700 mmf 500 V Molded Mica 

✓ Ceramic 

✓ Dry Electrolytic 
V 

✓ Tubul ar 

✓ Tubular 

✓ Dry Electrolytic 

45X378 5 mf 25 V Dry Electrolytic 

RCPIOM2473M .047 mf 200 V Tubular 

C-53 47X525 470 mmf 500 V Molded Mico 

RCP10M4472M . 0047 mf 400 V Tubular 

C-57 

C-59 

C-67 

C-68 

C-69 

C-70 

C-75 

C-76 

C-78 

C- 79A) 
C- 79B) 

C-81 ) 
C-82 ) 

R-1 

R-2 ) 
R-5 ) 

R-3 ) 
R-6 
R-27 
R-61 
R-65) 

R-4 ) 
R-7 ) 

R-8 

R.9 ) 
R-12) 

CAPACITORS -- Continued 

Part of 76X5 

RCP 10M6472M 

RCM20B431K 

47X570 

RCM20A271K 

45X393 

47X598 

RCP10M4154M 

47X560 

45X397 

47X615 

Ohms 

B83822 8.2 K 

B83470 47 

B85102 1 K 

B83223 22 K 

B84181 180 

B84152 1.5 K 

R-10 Part of L-5 

R-11 C84562 5.6 K 

R-13) 
R-19) 

R-11 
R-60 884101 100 

R-15 Part of L-10 

R-16 C83392 3.9 K 

R-17 Port of L-11 

R-18) 
R-24) 
R-106) 

R-20) 
R-63) 884333 33 K 
R-85) 

R-21 B84222 2.2 K 

R-22) 
R-71) 

R-29 
R-6 
R-68 

R-25 

R-26) 
R-74) 

8-28) 
R-64) 
R-78) 
R-80) 

R-29) 
R-30) 

R-31 

R-32 

R-33) 
R-93) 

(See Miscellaneous) 

.0047 mf 600 V Tubular 

430 mmf 500 V Molded Mica 

330 mmf 500 V Molded Mica 

270 mmf 500 V Molded Mica 

30 mf 400 V Dry Electrolytic 

56 mmf 1500 V Ceramic 

.15 mf 400 V Tubular 

500 mmf 20 KV Ceramic 

60 mf 300 V 
80 mf 300 V "" Elrctrolytic 

.01 mf 

RESISTORS 

B84105 1.0 meg. 

B85104 100 K 

78X13 1.5 K 
1.0 meg. 

B84223 22 K 

40X290 500 K 

885473 47 K 

Ceramic 

Watts 

0.5 Carbon 

0.5 Carbon 

0.5 Carbon 

0.5 

0.5 

0.5 

Carbon 

Carbon 

Carbon 

1.0 Carbon 

0.5 Carbon 

0.5 Carbon 

1.0 Carbon 

0.5 Carbon 

0.5 Carbon 

0.5 Carbon 

Contrast and Volume Control 

0.5 Carbon 

Brightness Central 

0.5 Carbon 

884104 100 K 0.5 Carbon 

885151 150 

1384275 2.7 meg. 

B83334 330 K 

B84474 470 K 

0.5 Carbon 

0.5 Carbon 

0.5 Carbon 

0.5 Carbon 

R-34) 
R-35) B84473 47 K 0.5 Carbon 

RESISTORS -- Continued 

Ohms Watts 

RR--5366)) 

R-37 B84274 270 K 0.5 Carbon 

R-38 B84155 1.5 meg. 0.5 Carbon 

R-39 40X363 7.5 meg. Sync. Stability Control 

R-40) 
R-69) B84683 68 K 0.5 Carbon 
R-70) 

R-41 B84824 820 K 

R-42) 
R-44) 

R-43 1384332 3.3 K 0.5 Carbon 

R-45 C84102 1 K 1.0 Carbon 

R-46A) 
RR-46713)) Part of 76X7 
R- 46C) 
.4 (See Miscellaneous) 

R-81 ) 

R-48 B84821 820 0.5 Carbon 

R-49 40X362 8 K Vertical Lin. Control 

R-50 B84185 1.8 meg. 0.5 Carbon 

R-51 40X291 1.0 meg. Vertical Hold Control 

R 2.2 meg. 0.5 Carbon 

RR.-5572 ) B84184 180 K 0.5 Carbon 

R-53-55 )  )B84225  

R-54 40X364 2.5 meg. 

RR:58107 )) B84561 560 

R-59 C84332 3.3 K 1.0 Carbon 

R-62 B84563 56 K 0.5 Carbon 

R-66 B84271 270 0.5 Carbon 

R-72 40X291 1.0 meg. Tone Control 

R-73 885106 10.0 meg. 0.5 Carbon 

RR:7755AB)) Port of 76X5 (See Miscellaneous) 

R-76 C84331 330 1.0 

R-77 D84102 1 K 2.0 

R-79 885475 4.7 meg. 0.5 

R-82 884273 27 K 0.5 

C84682 6.8 K 1.0 

R-86 (383182 1.8 K 

R-87 C83512 5.1 K 

R-88 883224 220 K 

R-89 40X331 150 K 

R-91 B83154 150 K 

R-92 B84562 5.6 K 

R-94 40 X292 50 K 

R-95 D84101 100 

R-96 D84752 7.5 K 

R-97 43X238 3.3 

R-98 B85102 1 K 

R-99 C85105 1.0 meg. 

R-100 B83472 4.7 K 

R-101 43X272 10 K 

R-102 43X275 1.5 K 

R-104 Part of L-9 

R-105 B85274 270 K 

R-108 40X364 2.5 meg. 

R-109 D85104 100 K 

R-110 43 X279 8 K 

R-111 D84123 12 K 

883222 

B85474 

2.2 K 

470 K 

884103 10 K 0.5 Carbon 

0.5 Carbon 

0.5 Carbon 

0.5 Carbon 

Height Control 

0.5 Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

Carbon 

0.5 Carbon 

1.0 Carbon 

0.5 Carbon 

Horizontal Drive Control 

0.5 Carbon 

0.5 Carbon 

Horizontal Hold Control 

2.0 Carbon 

2.0 Carbon 

0.5 Wirewound 

0.5 Carbon 

1.0 Carbon 

0.5 Carbon 

5.0 Wirewound 

15.0 VArewound 

0.5 Carbon 

AGC 

2.0 Carbon 

5.0 Wirewound 

2.0 Carbon 

TRANSFORMERS AND COILS 

L-2 9A2033 R-F Heater Choke 
L-3 

L-4 ) 
L-8 ) 

L-5 36A10 

L-6 36All 

L-7 9A2074 

L-9 36A16 

L-10 36Al2 

L-11 36A13 

L•12) 
L-17) 

L-13 9A2168 

L-14 9A2096 

L-15 9A2183 

L-16 9A2262 

L-18 52X91 

T-1 
T-2 

T-3 9A2226 3rd Pis 1-F Coil 

T-4 54X8 Vertical Osc. Transformer 

T-5 51X156 Vertical Output Transformer 

T-6 9A2170 Sound I- F Transformer 

5T-7 9A2269 Sound Ratio Det. Transformer 

T-8 51X150 Audio Output Transformer 

T-9 53X329 Horizontal Output Transformer 

T-10 53X334 Power Transformer 

*See Note on schematic Page 

MISCELLANEOUS 

9A2230 

9A1979 P•oking Coil 36 mh 

Peaking Coil 60 mh 

Peaking Coil 500 mh 

4.5 MC Trap 

Peaking Coil 80 mh 

Peaking Coil 160 mh 

Peaking Coil 190 mh 

Part of Deflection Yoke Assembly 

Sound Take- Off Coil 

Horizontal Frequency Coil 

Width Control 

Horizontal Linearity Control 

Filter Choke 

1st and 2nd Pis 1-F Coils 

2A426 Centering Device 

76X5 Multiple Resistor Capacitor Assembly 

76X7 Multiple Resistor Capacitor Assembly 

9A2261 Deflection Yoke Assembly 

2A421 Ion Trap Magnet 

4A408 Antenna Terminal Strip 

3A427 Tube Socket ( 6A05) 

3A458 Tube Socket ( 6CB6) ( 6AU6) (6AL5) 

3A463 Tube Socket ( 12AT7) 

3A464 Tube Socket ( 6BQ6) (651`47) 

3A466 Tube Socket ( 1B3) 

3A470 Tube Socket (Octal) 

3A445 Tube Socket (6AX4) 

13X816 Pis Tube Socket 

32X403 Tube Shi•ld (3A458 Socket) 

32X405 Tube Shi•ld (3A463 Socket) 

6A320 Anode Connector & Leed Assembly 

8X227 Collar, Pis Tube Rear Mtg. 

5-25X69 Tube Mtg. Strap Assembly 

5-25X70 Tube Mtg. Strap Assembly ( Top) 
20X1652 Wing Screw ( Deflection Yoke) 

6X67 Rubber Grommet 

25X1844 Bracket, Tube Front Support ( R.H.) 

25X1845 Bracket, Tube Front Support ( L.H.) 

16X146 Fuse Holder 

16X147-3 Fuse 4/10 Amp. 125-250 Y. 

5-34X19 Tube Cover & Power Cord Assembly 

7A246 Pilot Light Socket Assembly (UHF Dial) 

275A2 13 84 2 7 Pilot Light Socket Assembly (Channel Selector) 

7A32 No. 51 Pilot Bulb 

x Bracket Pis Tube Rear Mtg. 

12A477 Speaker, 8" PM Dynamic 

17X178 Pis Crystal 

4X1217-2 Pis Mask 
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MODEL 2D1336A 

OSCILLOSCOPE WAVEFORM PATTERNS 

M- I16 

M-107 

M-124 

2 727 A 

VHF TUNER ASSEMBLY INFORMATION 

M-122 

M-118 

M-115 

M-114 

NOTE 
FOR SHAFT LENGTH 
INFORMATION 
SEE PARTS LIST. 

M-121 M-109 

M-112 

M-116 7  

M-116 ----Ice 

M-110 

M- I08 

M - 12 3 

M-125 

M-126 

Fig. 18 — "Q" Tuner Pictorial 

No. 5-68E6 Sync Sep. Plate 
20V P-P 60 C.P.S. 

The waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram 
which identifies each test point. 
The voltages shown on each waveform are the approxi-
mate peak to peak amplitudes. The frequencies shown in-

dicates the repetition rate of the waveform, not the sweep 
rate of the oscilloscope. If the waveforms are observed 
on the oscilloscope with a poor high frequency response, 
the corners of the pulses will tend to be more rounded 
than those shown below and the amplitudes of any high 
frequency pulse will tend to be less. 

No. 1-6AL5 Pix Dit. Plate 
3.5V P-P 60 C.P.S. 

Nu. 4-68E6 Sync Sep. 
Grid No. 1 .2V P-P 60 C.P.S. 

No. 7-12AT7 Phase Splitter Plate 
45V P-P 60 C.P.S. 

No. 2-12AT7 Plate 
35V P-P 60 C.P.S. 
No. 2-6AH6 Grid 
8V P-P 60 C.P.S. 

No. 8-65N7-GTA—Vert. Osc. Plate 
100V P-P 60 C.P.S. 

No. 13-6ALS Phase Del 
18V P-P 15,750 C.P.S. 

No. 14-6SN7—Hor. Osc. Plate 
50V P-P 15,750 C.P.S. 

No. 3—Pix Tube Grid 
20-100V P-P 60 C.P.S. 

No. 9-6SN7-GTA Vert. Osc. Grid 

130V P-P 60 C.P.S. 
No. 15-65N7 Hor. Osc. Grid 

48V P-P 15,750 C.P.S. 

TarririgWee 
No. 10-6SN7-GTA Vert. Output Grid No. 16-6SN7 Mor. Osc. Plate 

120V P-P 60 C.P.S. 135V P-P 15,750 C.P.S. 

No. 6-12417 Phase Splitter Cathode No. 11—Vert. Def. Coil No. 17-6806 Grid 
18V P-P 60 C.P.S. 85V P-P 60 C.P.S. 120V P-P 15,750 C.P.S. 

ThWil1l,_11111L1IP11" 
No. 6-12AT7 Phase Splitter CaIhode 

18V P-P 15,750 C.P.S. 

No. 12-6AU6 A.G.C. No. 18-6AXI-GT Da.nper Plate 
450V P-P 15,750 C.P.S. 120V P-P 15,750 C.P.S. 
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UAW ART 

FILTER 

I UHF 
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270K 
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4"2„. 
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- 

V -1 
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5 

1000 1:22 1000 

V-3 

6CB6 
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T - 3 
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1-F COIL 
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R-6 R-7 R-8 

V-2 
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R-27 
IlK 1000 

L -4 
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000 
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C-4 

1000 I000 

-6 
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R-87 
WAVEFORM.,I 5.1 

V - Id 

6SN7 -GTA 3 
NORIZ. OSC, 

WAVEFORm Mc 

R-78 R-80 C-60 R-82 R-83 
100K 100n TOI 27K 6.8 K 

R-79 
4.7 MEG. 

R- 8I C-611 
4706 .034 T R-84 

6.81% 

WAVE-
FORm 
duo 

• t.L-

  R8489 

VERT. 

LIN. 

o 9 

0.1 
MF. R.57 

2. 2 MEG 

C-37 
.047 

R-51 
MEG. 

VERT 

HOLD 

R-50 
1.8 MEG. 

R-55 
2.2MEG 

R-53 
2.2 MEG. 

250V 

R-56 
10 K 

C 38 
.01 
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FILTER 
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POWER TRANS 

NOTE • There are two different ratio detector transformers used in these receivers, Part numbers 9A2269 and 9A2295. The 7.7 circuit shown in this schematic diagram covers the 9A2269 

ratio detector. Receivers using the 9A2295 ratio detector con be identified by the following changes: 

C-50 becomes 47X570 330 mmf molded mica condenser. 

R-64 becomes B84333 33K ohm 0.5W carbon resistor. 

RR 68)67)become B83103 10K ohm 0.5W carbon resistors. 

In addition to the above, the 9A2295 ratio detector has terminals with numerical identification ( 1,2,3 etc) whereas the 9A2269 has alphabetical Identification ( A,B,C etc) on its terminals. 
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MODELS 2D1344A, B, Ch. 221MS36C-25A2-256 

RADIO FREQUENCY RANGES 

ELECTRICAL SPECIFICATIONS 

Power Supply   10 5-125 Volts AC 
60 Cycles Only 

Power Consumption   Television- 245 Watts 
Radio-35 Watts 
Phonograph-55 Warts 

Power Output .....   2.4 Watts (Max.) 
1.8 watts ( 10".*)istortion) 

Tuning Ranges   TV- 12 Channel 
AM- 540-1600 KC 

Intermediate Freq. ( Tel.) Picture- 26.20 MC 
Sound-21.70 MC 

Intermediate Freq. 
(Rodio)  AM-455 KC 

Selectivity ( Radio)  AM-45 KC Broad at 1000 Times 
Signal, measured at 1000 KC 

Sensitivity ( Rodio)   (For . 5 Watt Output) 
AM- 10 Microvolts Average 

Imp. • 300 Ohms Balanced 

Loud Speaker   8" PM Dynamic 

Voice Coil Impedance   3.2 Ohms 400 Cycles 

Tel. Antenna Input 

TU3E COMPLEMENT 
TV CHASSIS 

Symbol Type 

Tuner  6J6 
• Tuner  6BQ7 
V-I....- 6CB6 
V-2 ....•-• 6C136 
V-3  6CB6 
V-4 A& B 6AL5 
V-5 A&B 12AT7 
V-6  6AH6 
V-7 6BE6 
V-8. 6BL7 
V-9  6AU6 
V-10  6AU6 

Function 

R- F Osc. and Mixer 
R-F Amplifier 
1st Pix I-F Amplifier 
2nd Pix I-F Amplifier 
3rd Pix I-1; Amplifier 
Pix Dec. and DC Restorer 
1st Video Amp. and Phase Splitter 
Video Output 
Sync. Separator 
Vertical Osc. & Vertical Output 
Automatic Gain Control 
1st Audio I- F 

V-11 .6AU6 2nd Audio FP 
V-12 6AL5 Ratio Detector 
V-13.  6AV6 AGC Diodes 
V-15 6AL5 Phase Detector 
V-16. .....  6SN7-

GTA Horizontal Oscileator 
V-17 6BQ6- Horizontal Output 

GT 
V-18 6W4-GT Damper 
V-19  1B3-GT High Voltage Rectifier 
V-20......•5U4-G Low Voltage Rectifier 
V-21•••••••21MP4 Picture Tube 21" Metal 

Rectangular (Electrostatic) 

For replacement purposes o 6BZ7 tube may be used 
in place of a 6 307 tube. 

TUBE COMPLEMENT 

RADIO CHASSIS 

1   6BA6 
1 ....• 6BE6 
1 6BA6 
1 6AV6 
1 6AQ5 
1   6X4 
2  No• 47 

R- F Amplifier 
AM Converter 
1-F Amplifier 
lt. & 1 m Audio Amplifier 
Audio Output 
Rectifier 
Dial Lamps 

Channel 

Number 

Channel 
Frequency 

Mc 

2 54-60 

3 60-66 

4 66-7 2 

7 6-82 

6 82-138 

7 174-180 

180- 186 

9 18 6-19 2 

10 192-198 

11 19R- 204 

12 204-210 

13 210-216 

5 

Picture Sound Receiver 

Carrier Carrier R-F Osc. 
Frequency Frequency Frequency 

Mc Mc Mc 

55. 25 
61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

59.75 81.45 

65.75 87.45 

71.75 93.45 

81.75 103.45 

87.75 109.45 

179.75 201.45 

185.75 207.45 

191.75 213.45 

197.75 219.45 

203.75 225.45 

209.75 231.45 

215.75 237.45 

RECEIVER LOCATION -- Advise the owner as to the 
proper location for the television receiver. The following 
may be used as a guide. 

1. Choose an area in the home where sunlight or light 
from lamps does not strike the face of the picture tube 
and cause glare. 

2. Remember the necessity of an electrical outlet and the 
location of the point at which the antenna leads enter 
the room. 

3. The receiver should be placed a short distance from 
the wall to allow adequate ventilation. 

4. The receiver should be placed to permit easy access 
for operation and comfortable viewing from all angles. 

ANTENNA - This receiver has been designed to use an 
antenna with a 300 ohm balanced.transmission line. This 
line must be as short as possible because the longer the 
line the greater the chances are for picking up electrical 
disturbances. Stand-off insulation should be used to keep 
the line away from the mast, metal or walls. Twist this 
line about one turn per foot throughout the line to cancel 
out direct signal and/or noise pickup by the transmission 
line. It should also be securely anchored in place so that 
a change in weather will not affect its position. 

REMOVE TV ANTENNA 
TERMINAL BOARD 

REMOVE SPEAKER PLUGS 

SPEAKER LEADS 

© John lr. Rider 

68L", 
,ftr nsc 

, 

5U4- G 

PICTURE TUBE 

DANGER 
FRAGILE PICTURE TUBE IS 
DANGEROUS TO SERVICE 

REFER SERVICING TO 

QUALIFIED SERVICEMAN. 

j UNI I 

6CB6 
IS, 

6C66 
1 ,40 Ilr • 

VJ 

6CB6 
I 

sHI D 

6AU6 
A G 

6AU6 
AUOY0 o, 

68E6 
310, If PAedro• 

Fig. 1--

6AV5 

6AL5 

SNIF LC 6;H6 

G,A113 

12 AT 7 
/JI riPt0 Aun 

MC 7800 

Tube Layout. 

HIGH VOLTAGE WARNING 

--6886-GT 
mpg, Ouln, I 

---6SN7-GT 
o sr 

This television receiver contains high voltages which are 
dangerous to life. Never operate or service the receiver 
outside of the cabinet or with the covers removed until all 
the safety precautions necessary for working with high 
voltage equipment have been observed. 

PICTURE TUBE 
HANDLING PRECAUTIONS 

Shatterproof goggles and heavy eloves must be worn by 
individuals while handling the picture tube or installing 
the picture tube into the receiver. 

The picture tube encloses a high vacuum and due to the 
large surface area, is subjected to very high air pressure. 
Therefore, care should be taken not to bump or scratch 
the picture tube accidentally as it lay cause the tube to 
implode resulting in damage to property or injury to an 
individual. 

REMOVE TV PLUG 

TV SHIELDED LEAD 

POWER CORD 
TWE(N RADIO 

CTIASSIS AND 

TV CNASSIS 

TV ANTENNA 
TERMINAL BOARD 

REMOVE JEWEL 
LIGHT SOCKET 
AND BULB 

PHONO 

REMOVE AM RADIO 
LOOP ANTENNA 
LEAD PLUGS 

AM RADIO LOOP 
ANTENNA 

REMOVE PHONO 
MOTOR PLUG 

REMOVE POWER 
CORD PLUG 

PHONO MOTOR 
LEADS 

POWER CORD 

REMOVE TAPE AND 
OPEN KNIFE 
DISCONNECT 
TERMINALS 

INPUT LEAD 
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C5Nt 
TUNING 

Ce%C 

Cek 

TV•PH•AM 

OFF VOLUME 

45%1Ç 
TONE 

REMOVE FOUR SCREWS AND 
CLEAT FROM UNDER TOP 
EDGE OF CABINET FOR THE 
REMOVAL OF PICTURE 
TUBE GLASS. 

HORI ZONTAL 
HOLD 

BRIGHTNESS 
VERTICAL 

CONTRAST 
VARIES PICTURE CONTRAST 
LIGHT OR DARK. 

TUNING PROCEDURE 

FINE TUNING 

CONTROL PANEL STATION SELECTOR 
COVER OPENED SELECT AND INDICATES 

CHANNEL. 
MS36-2009 

Fig. 2. -- Front Panel Controls 

1. To turn the television receiver on, turn the OFF-ON 
VOLUME control on the radio panel clockwise until 
a click is heard. Allow approximately 30 seconds for 
the tubes to warm up. 

2. Turn BAND SWITCH control on the radio panel to the 
TV position. 

3. Turn the STATION SELECTOR control to the de-
sired channel. This control may be turned in either 
direction. 

4. Turn the CONTRAST control clockwise until activ-
ity or definite form is noted on the screen. 

5. Adjust the FINE TUNING control for clearest pic-
ture and the VOLUME control for desired volume. 

6. To turn off the receiver, turn only the OFF-ON VOL-
UME control counterclockwise until a click is heard. 

OCCASIONAL ADJUSTMENTS TO IMPROVE PIC-
TUR E RECEPTION 

There are three controls at the front of the chassis which 
are accessible when the hinged control panel is pulled 
downward. See illustration on this page. 'These controls 
are pre-set at the factory and may occasionally need ad-
justment due to aging of the components in the receiver 

and the fluctuating line voltages in different areas. 

If any adjustments are necessary follow the instructions 
under "Controls and Functions." 

IMPORTANT 
trol has been 
any controls. 

HORIZONTAL 
onal bars.) 

BRIGHTNESS — Adjusts for desired picture brilliance. 

VERTICAL HOLD -- Stops upward or downward picture 
movement. 

-- Be sure that the FINE TUNING con-
set for the clearest picture before adjusting 

CONTROLS AND FUNCTIONS 
HOLD -- Stops horizontal movement (diag-

PICTURE TUBE SAFETY GLASS 
It will be necessary to clean this glass and the face of 
the picture tube occasionally. Remove the safety glass 
carefully as outlined in the illustration. 

CAUTION—UPON REMOVAL OF THE LAST SCREW 
AND THE CLEAT THE GLASS WILL FALL FORWARD. 
SUPPORT THE GLASS WITH ONE HAND AS YOU LIFT 
IT GENTLY FROM THE CABINET. Clean the safety 
glass and the face of the picture tube with a soft lint-free 
cloth dampened with water or mild soapsuds. 

®REMOVE PICTURE TUBE SUPPORT BRACKET FROM TUBE MOUNTING 
RING. LIFT TUBE SLIGHTLY FROM LOWER CRADLE BRACKETS 
IN FRONT THEN REMOVE TUBE FROM SUPPORT BRACKET 

WARNING— Before handling the picture tube, it will be 
necessary to remove the static charge. In receivers with 
tdass picture tubes, ground the anode lead to chassis, and 
insert an insulated wire from the well in the tube to chas-
sis. In receivers with metal picture tubes, remove the 
static charge by grounding an insulated wire from ' the 
chassis to the metal portion of the tube. 

PICTURE TUBE REPLACEMENT — To replace the pic-
ture tube it is necessary to remove the chassis from the 
cabinet. This may be accomplished in the following man-
ner: 

1. 

2. 

Remove the front panel control knobs by pulling them 
straight from their shafts. 

Remove the cabinet back. 

3. Disconnect the leads from the speaker and radio 
chassis, remove the antenna terminal board at the 
rear of the cabinet and then the five chassis mounting 
bolts. Pull chassis CAREFULLY out of the cabinet. 

4. Remove the picture tube as shown and outlined in the 
illustration. To install a new picture tube, reverse 
the procedure making sure that the picture tube fits 
close aeainst the picture tube cushion. If the picture 
tube sticks or fails to slip into place smoothly, ip-
vestigate and remove the source of the trouble. Never 
force the tube. It is important that all the clips and 
shims used in mounting the tube be replaced, other-
wise difficulty may be encountered when horizoneal 
or vertical centering is required. 

FRONT OF CHASSIS 

(Accessible After Opening Front Panel Control Covet) 

Horizontal Hold   R-94 
Brightness   R-25 
Vertical  Hold .  R-51  

MS36 -2830 

Fig. 3 -- Removal of Picture Tube 
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NON-OPERATING CONTROLS 
REAR OF CHASSIS 

Horizontal Centering  ................. ......) Centering 
Vertical Centering .... . -- .......... —.—... 1 Device 
Ion Trap Magnet ....  . Wing Nut Adjustment 
Deflection Yoke     Wing Screw 
Width    L-15 
Horizontal Linearity  • ...... —••• L-16 
Horizontal Drive ...  R-89 
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Height   •• ..... • ........ ••••••••••••••• R-54 
,Sync Stability  • ........... •••••••..... R-39 
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CONTROL 

Fig. 4-- Adjustments Rear of Chassis 
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ION TRAP MAGNET ADJUSTMENT -- The ion trap mag-
net should be positioned close to the base of the tube. 
From this position adjust the magnet by moving it back 
and forth and at the same time rotating it slightly around 
the neck of the picture tube until the brightest raster is 
obtained on the picture screen. Reduce the brightness 
control setting until the raster is slightly above average 
brilliance. Readjust the ion trap magnet for maximum 
raster brilliance' and best focus. MAXIMUM RASTER 
BRILLIANCE AND BEST FOCUS OCCUR AT THE SAME 
POINT. Do not sacrifice brilliance for best focus. The 
ion trap magnet adjustment is a very critical one especially 
with the electrostatic type zero focus picture tube. Con-
sequently, great care should be taken to make sure that 
the ion trap magnet is correctly adjusted. 

DEFLECTION YOKE ADJUSTMENT - If the lines of the 
raster are not horizontal or squared with the picture 
mask, rotate the deflection yoke until this condition is 
obtained. Tightee the yoke adjustment wing screw. 

CENTERING ADJUSTMENT -- If horizontal or vertical 
centering is required, adjust each ring in the centering 
device until proper centering is obtained. If a clamp type 
centering device is used, rotate the device to the left or 
right and turn the knob located at the top of the device 
until picture is centered correctly. 

PICTURE ADJUSTMENT -- For further adjustments, ob-
tain a test pattern on the receiver. Turn on receiver and 
follow tuning procedure on page 4. When a test pattern is 
obtained it may be necessary to slightly re-adjust the 
fine tuning control for clearest picture. 

ADJUSTMENT OF SYNC STABILITY CONTROL --
When receiving strong (500 MV or more) signals, set 
hold controls so that the picture is locked in. Turn the 
sync control fully counter-clockwise, then, while ob-
serving the picture, turn the control slowly clockwise 
until a minimum amount of bending occurs. If the control 
is set incorrectly bending, tearing, etc., will be present 
and when switchin,t from channel to channel the picture 
will not lock in quickly. 

In weak signal areas the control should be set for max-
imum picture stability. In general the weaker the signal 
the more clockwise the control should be turned. When 
the sync stability control is correctly adjusted the rec-
eiver will hold sync without tearing or rolling under 
even the most adverse noise conditions. 

CHECK OF HORIZONTAL OSCILLATOR ALIGNMENT 
- Tune in a statior and adjust the horizontal hold con-
trol until the picture falls into sync. Momentarily remove 
the signal by switching off channel and then back. The 
picture should pull into sync over a range of 90° rota-
tion of the horizontal hold control. If in the above check 
the receiver fails to hold sync or the pull-in range is at 
the extreme end of the control, it will be necessary to make 
the following adjustment. 

HORIZONTAL FREQUENCY ADJUSTMENT -- With the 
horizontal hold control set to the center of its range of 
rotation, adjust the horizontal frequency control ( L-14) 
until the picture pulls into sync. Recheck the "Hori-
zontal Oscillator Alignment." 

HEIGHT AND VERTICAL LINEARITY ADJUSTMENT 
- Adjust the height control (R-54) until the picture fills 
the mask vertically. Adjust the vertical linearity control 
(R-49) until the picture is symmetrical from top to bottom. 
adjust the picture centering device to align picture with 
the mask. Adjustment of any control will require a re-
adjustment of the other control. 

WIDTH, DRIVE AND LINEARITY ADJUSTMENTS - 
While receiving a signal from a station (with picture locked 
in sync) turn contrast control fully counter-clockwise, turn 
the brightness control (R-25) up so that the picture ap-
pears washed out. Adjust width control (L-15) until the 
picture fills the mask. Turn the horizontal drive control 
(R-89) clockwise until white bars appear in the left cen-
ter portion of the raster, then turn counter-clockwisb 
until the white bars just disappear. This adjustment 
will allow the horizontal system to operate at maximum 
efficiency. Adjust horizontal linearity control (L- I6) for 
best linearity. If adjustment of the horizontal drive (R-89) 
or horizontal linearity (L-16) is required, it usually will 
be necessary to recheck the horizontal oscillator align-
ment. If adjustment of the horizontal linearity control 
(L-16) is required, readjustment of the horizontal drive 

control (R-89) will be necessary. Adjust the picture 
centering device to align the picture with the mask. 

ChECK OF R-F OSCILLATOR ADJUSTMENTS 
The oscillator is preset at the factory and normally needs 
no adjustment. However, if adjustments are required, 
they can be made without removing the chassis from the 
cabinet. Remove the channel selector and fine tuning 
knobs from the tuning shaft. 

TEST PROCEDURE: 

1. Set channel selector to receive desired station. 

2. Set fine tuning control in center of its range. 

3. Adjust oscillator slug, with bakelite type screwdriver, 
for best picture resolution. 

4. Repeat steps, I, 2 and 3 on all channels used. 

\ 
9 

CLEARANCE HOLE 
FOR OSC. ADJ. 
ON ALL CHANNELS 

NOTE POSITION OF 
FLAT WHEN SET 
FOR CHANNEL 7 

BOT TOM COVER 
25 8 3 A REMOVED 

Fig. 5 -- Tuner Oscillator Adjustments 

SERVICE SUGGESTIONS 

NO RASTER ON PICTURE TUBE -- If raster cannot be 
obtained check below for the possible causes. 

1: Ion trap magnet adjustment is incorrect. 

2: No +B voltage. Check 4/10 ampere fuse. Replace if 
defective. If fuse continually burns out, check 

(A) horizontal output tube V-17 (6BQ6-GT) 

(B) Check damper tube V- I8 (6W4-GT) 

(C) Check horizontal oscillator tube V-16 (6SN7-GTA) 
for proper operation. 

(D) With an ohm meter, check for a short between 
terminal I of the horizontal output transformer 
(T-9) and the chassis. 

(E) Check DC resistance of T-9. 

3: No hieh voltage. Check V-17, V-18 and V-19 tubes 
and circuits. If the horizontal deflection circuits are 
operating as evidenced by the correct voltage (600V) 
measured on terminal No. 1 oh T-9, the trouble can 
be isolated to the high voltage rectifier circuits. Either 
the high voltage winding to the 6BQ6-GT plate and 
183 plate is open, tube V-19 is defective, its fila-
ment circuit is open, R-99 and C-78 defective or pix 
tube elements shorted internally. 

4: Defective picture tube heater open or cathode return 
circuit open. 

HORIZONTAL DEFLECTION ONLY -- If only hori-
zontal deflection is obtained as evidenced by a straight 
line across the face of the picture tube, it can be caused 
by the following: 

1: Vertical oscillator and vertical output tube V-8 (6I3L7) 
inoperative. Check socket voltages. 

2: Vertical oscillator transformer (T-4) defective. 

3: Vertical output transformer (T-5) open or shorted. 

4: Yoke vertical coils open or shorted. 

5: Vertical hold, height or linearity controls may be de-
fective. 
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SERVICE SUGGESTIONS -- (continued) 

POOR YERTICAL LINEARITY -- If adjustment of the 
height and linearity controls will not correct this con-
dition, any of the following may be the cause. 

1: Check variable resistors R-49 and R-54. 

2: Vertical output transformer (T-5) defective. 

3: Capacitors C- 35A, C-39 or C-70 defective. 

4: V-8 (6BL7)defective, check voltages. 

5: Excess leakage or incorrect value of capacitor C-37, 
or open or incorrect value of resistors R-55 & R-56. 

6: Low plate voltages. Check rectifier tube and capacitors 
in +B supply circuits. 

7: Capacitors C-36 defective. 

8: Vertical deflection coils ( I:12) defective. 

POOR HORIZONTAL LINEARITY -- If adjustment of the 
Horizontal drive and linearity controls does not correct 
this condition, check the following: 

1: Check or replace horizontal output tube V-17. 

2: Check or replace damper tube V-18 (6W4-GT). 

3: Check capacitors C-74, C-76, C-77 and horizontal 
linearity control (L-16) for defects. 

4: Horizontal deflection coil (L-17) defective. 

TRAPEZOIDAL OR NONSYMMETRICAL RASTER 

1: Defective yoke. 

WRINKLES ON LEFT SIDE OF RASTER -- This con-
dition can be caused by: 

1: Defective yoke due to C-75 or R-98 (internal in yoke 
assembly) being wrong value or open. These compo-
nents are mounted in rear of yoke assembly. 

2: V-18 (6W4-GT) defective. 

SMALL RASTER -- This condition can be caused by: 

1: Low +B or line voltage. Check V-20 ( 5U4G). 

2: Insufficient output from horizontal output tube V-17. 
Replace tube. 

3: Insufficient output from vertical oscillator and ver-
tical output tube V-8. Replace tube. 

4: Incorrect setting of horizontal drive control 

5: V-18 (6W4-GT) defective. 

6: Incorrect setting of (L-15) width control. 

RASTER: NO IMAGE, BUT ACCOMPANYING SOUND 
condition can be caused by: 

1: No signal on picture tube grid. Check V-5A ( 12AT7) 
and V-6 (6AH6) tubes and associated circuits. 

2: Bad contact to picture tube grid (lead to socket bro-
ken). 

3: AGC tube (V-9) may be defective. Check tube and 
its associated circuit. 

SIGNAL APPEARS ON PICTURE TUBE GRID BUT IM-
POSSIBLE TO SYNCHRONIZE THE PICTURE VERTI-
CALLY AND HORIZONTALLY -- If this condition is en-
countered check: 
1: Defective sync separator V-7 or splitter V- 5B. 

2: If tubes are O.K. check voltages, and associated cir-
cuits. 

3: AGC system inoperative. Check V-9 (6AU6) AGC 
tube and associated circuits. 

R-89. 

SIGNAL ON PICTURE TUBE GRID AND HORIZONTAL 
SYNC ONLY -- If this condition is encountered check: 

1. Vertical network capacitors C-3 1A, B & C and re-
sistors R-46A, B & C. 

2: Vertical control (R-61) defective. 

SIGNAL ON PICTURE TUBE GRID AND VERTICAL 
SYNC ONLY 

1: V-15 or V- I6 defective. 

2: Improper setting of ( L-14) horizontal frequency con-
trol. 

3: Check setting of horizontal drive control and horizon-
tal linearity control. 

4: Check V-15 and V-16 socket voltages. 

5: If R-90 ( see schematic) is connected as shown with 
dotted lines, reposition resistor as solid lines indicate. 

PICTURE STABLE BUT WITH POOR RESOLUTION --
If the picture resolution is not up to standard, it may 
be caused by any of the following: 

1: Defective pix I- F tubes V-1, 2 & 3, (6C136's). 

2: Defective picture detector V- 4A, (GALS) or video am-
plifier V- 5A or video output V-6 (6A116). 

3: Defective picture tube. 

4: Open video, peaking coil. Check all peaking coils 
L-5, L-6, L-8, L-9, L-10 and L-11 for continuity. 
Note that L-5, L-9 and L-10 have shunting resistors. 

5: Leakage in V-6 (6AH6) grid capacitor C-11. If the 
capacitor is not found to be defective, check the fol-
lowing: 

1: Check all potentials in video circuits. 

2: Check picture tube grid circuit for poor or dirty con-
tact. 

3: Check and realign, if necessary, the picture I-F and 
R-F circuits. 

PICTURE SMEAR: 

1: A smear can be attributed to phase shift at the low 
or high frequency and of the video characteristic. 
This can be caused by improper values of resistors 
and capacitors in the video circuits. Check for grid 
current on video output tube V-6 (6AH6), open or 
shorted peaking coils, video amplifier load resistors 
are of improper value (high). 

2: This trouble can also originate at the transmitter. 
Check reception from another station. 

3: Check and realign, if necessary, the picture I- F and 
R- F circuits. 

MAN MADE NOISE IN SOUND ( Ignition, etc.) 

1: Check sound I- F tubes V-10, 11 & 12 and associated 
circuits. 

2: Check sound IF alignment. 

BENDING OR S-ING 

1: Check sync stability control adjustment. 

2: Check capacitors C-35B and C- 79B. 

3: V-17 (6BQ6-GT) defective or V-16 (6SN7-GTA) de-
fective. 

4: Check sync separator tube V-7 ( 6BE6) and phase 
splitter V- 5B ( 12AT7) and V- 5A ( 12AT7) video ampli-
fier. 

PICTURE NORMAL-NO SOUND OR WEAK OR DISTORTED 

SOUND 

1: Check sound I- F alignment. 

2: Check V-10 (6AU6) V-11 (6AU6) V-12 (6AL5) V-13 
(6AV6) and associated circuits. 

POOR FOCUS 

1: Improper setting of Ion Trap magnet. 

2: Defective picture tube or picture tube socket. 

PICTURE JITTER: 

1: If regular sections at left of the picture are displaced, 
replace the horizontal oscillator tube V-16. 

2: Vertical instability may be due to loose connections 
or noise received with the signal. 

3: Horizontal instability may be due to unstable trans-
mitted sync. 

4: Check receiver AGC system for proper operation. 

5: Check phase splitter V-513, ( 12AT7) and sync separa-
tor V-7 (6BE6). 

6: Check for improper setting of sync stability control. 

7: Picture tube grid lead not held in position by support 
spring, ie: close proximity of grid lead to sync and 
horizontal tubes will cause picture to jitter at high 
contrast setting. 

ALIGNMENT PROCEDURE 

TEST EQUIPMENT -- To service this receiver properly, 
it is recommended that the following test equipment be 
available. 

R- F SWEEP GENERATOR meeting the following re-
quirements: 

(a) Frequency ranges: 

18 to 30 mc, No. mc sweep width 
40 to 90 mc, No. mc sweep width 
170 to 225 mc, 10 mc sweep width 

(b) Output adjustable with at least . 1 volt maximum. 

(c) Output constant on all ranges. 

(d) Flat output in all attenuator positions. 

CATHODE-RAY OSCILLOSCOPE preferably one with a 
wide band vertical deflection and an input calibrating 
source. 

SIGNAL GENERATOR to provide the following frequen-
cies: (Output on these ranges should be adjustable and at 
least . 1 volt maximum.) 

(a) Intermediate alignment frequencies. 

23.1 mc first picture I- F coil. 
24.1 mc third picture I-F coil. 
25.9 mc second picture 11-.F coil. 
21.7 mc sound trap. 
4.5 mc video trap & sound I- F. 

25.2 mc converter plate coil ( Tuner). 

HETERODYNE FREQUENCY METER with crystal cali-
brator if the signal generator is not crystal controlled. 

ELECTRONIC VOLTMETER and a high voltage probe for 
use with this meter to permit measurements up to 20 
kilovolts. 

SERVICE PRECAUTIONS -- To service the receiver 
remove the chassis from the cabinet. To do so, remove 
the knobs, the cabinet back, disconnect the leads from 
the speaker, remove the antenna terminal board at rear 
of cabinet, and then the 5 chassis mounting bolts, The 
chassis may be serviced with the picture tube in place 
provided the chassis is turned on its side with the power 
transformer on the bottom. The weight of the chassis will 
be supported against the high voltage housing. 

CAUTION: Do not permit the kinescope second-anode 
lead to become shorted to the chassis. To do so will 
cause a considerable overload on the high voltage filter 
resistor R-99. 

ALIGNMENT PROCEDURE 
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Fig. 8 -- Top Chassis Video 
and Audio I- F Adjustments 
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Fig. 9 -- Bottom Chassis Video 
and Audio 1-F Adjustment 

A. Unmodulated R- F signal into Converter Grid by means 
of tube shield insulated from base. VTVM with filter in 
lead of 22 K ohms and 5000 mmf connected to pic. det. 
load resistor, ( R-100) 4700 ohms, in series with peaking 
coil ( L-6) from Pin 7 of 6AL5. Input signal level should 
be such that output is less than 2 volts DC. Apply -4.5V 
battery bias on AGC line. 

22K 

5000 1. vrvu 
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Fig. 10 VTVM Connections 
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ALIGNMENT PROCEDURE (Continued) 

FREQUENCY 

I. 25.2 MC 

2. 23.1 MC 

3. 25.9 MC 

4. 24.1 MC 

5. 21.7 MC 

22 Kn. 

5000 
MME. 

2575 A 

ADJUST 

Converter plate coil ( L-59) 
for maximum dc at picture 
detector. 

1st picture I- F coil (T-1) 
for maximum dc at picture 
detector. 

2nd picture I-F coil (T-2) 
for maximum dc at picture 
detector. 

3rd picture 1-F coil (T-3 be-
low chassis) for maximum 
dc at picture detector. 

3rd picture I-1- trap (T-3 
in can above chassis) for 
minimum dc at picture de-
tector. 

SHIELDED CABLE 7 , 

Fig. 11-- Oscilloscope Connection 

B. I- F Sweep Generator into converter grid by means of 
tube shield insulated from base. 

Connect oscilloscope across R-100 (in place of VTVM). 
Apply -4.5V (DC) bias to AGC line ( battery). 
Tuner should be switched to dead channel so as not to 
cause interference. 

23.5 25.25 

23.0 26.2 

50 % 

21.7 2710 

Fig. 12-- Overall Response Curw. 

Observe overall I- F response, which should be as shown 
above: A slight touch-up may be required. At no time 
should the trap coil be re-adjusted, nor should it be neces-
sary to turn any of the picture 1-F coils more than 1/2 
turn of the slug. The following comments are suggestions 
only: 

1. The height of the 26.2 MC marker is controlled by the 
25.2 MC (Converter Plate Coil on tuner) and the 25.9 
MC ( 2nd P.I.F.) coils. 

2. D'.e uniformity of response ( flatness across !op and 
position of 23.5 MC) marker is controlled for the most 
part by the 24.1 MC third picture I-F coil. 

3. The 23.0 MC marker position is controlled by the first 
picture I- F (23.1 MC coil). However, it is NOT ad-
visable to change the setting of the coil due to its 
effect on sound rejection. Its adjustment should be 
avoided unless believed to be absolutely necessary. 

VIDEO 

With 4.5 MC unmodulated signal from a high impedance 
source, ( 10,000 ohms in series with the generator) into 
plate of the picture detector tube ( Pin 7-6AL5) and VTVM 
on picture tube grid, tune 4.5 MC trap ( L-7 Top) for min-
imum response, vTvr.I on 0-10 V AC scale. This adjust-
ment can also be made while observing a picture from a 
station. Tune trap for least 4.5 MC beat in picture. 

1: 

SCOPE 
2: 

3: 

A. 

AUDIO I- F 

With signal generator set to 4.5 MC and dc VTVM 
connected to junction of R-62,and C-46, adjust sound 
take-off coil ( L-13 Top) and sound I- F transformer 
slugs (T-6 Top 8c Bottom) for maximum. 

With VTVM connected to pin 7 of V-12 (6AL5) adjust 
the ratio detector primary (T-7 Bottom) for maximum. 

With VTVM connected to junction of R-66, R-69 8.: C-50, 
adjust ratio detector secondary (T-7 Top) for cross 
over (zero voltage) on lowest scale. 

NOTE -- If no signal generator is available, the pro-
cedure above may_ be followed by tunirtg in a station 
and using a 4.5 MC beat between picture and sotrid 
carrier. 

TUNER ALIGNMENT 

Sweep generator with balanced 300 ohm output to 
antenna terminals. Marker generator output to an-
tenna terminals. Oscilloscope to " test point" ( Figure 
13) on tuner. Connect l',, V bias to AGC line at junc-
tion of R-33 and C-20 on the receiver. 

R- F 
TEST 
POINT 

B. 

C-209 C-206 

2781 

C-20I 

Fig. 13-- Top Tuner Adjustment 

RF AND CONVERTER ADJUSTMENT. 

1. With channel selector on Channel 12, adjust C-201 
slightly favoring the Pix carrier, then adjust C-206 
and C-209 for response as in Figure 14. Picture 
and sound markers at 90% maximum response. 

2. Check response on all channels. If markers are 
below 70% an any channels, readjust C-201, C-206, 
and C-209. Recheck all channels. 

C. OSCILLATOR ADJUSTMENT. 

1. Apply - 4.5 volts on 1-F' AGC line at junction of 
R-1 and C-21. 

2. Connect oscilloscope to output of video detector. 
Place fine tuning in center of range. Check res-
ponse on all channels. Sound marker should be 
in notch and picture marker at 50%. (See Figure 
1 2). 

3. If markers are off, individual oscillator coil slugs 
will require adjustment. Adjust each channel slug, 
accessible through hole in front of chassis with a 
non-metallic screwdriver to bring sound marker to 
correct position. 

PIX 

2696 

SOUND 

Fig. 14 -- Pis & Audio Markers 

16B.Q7 

!6f3Z7 
R-F AMP 

_L 

4 A 

C- 20I 

M- I16 

2727 A 

TURRET SWITCH SETTING SELECTS 
COILS FOR CHANNEL DE S/121-0. 

C-203 

0104 
1000 

C•21S1 1-1 C - 2161 1-1 

WRITE 4. SLACK Ile 

A G.0 NEATER 
433 

MIA  
R-201 
10011 

C-2111 
400 R-204 

100 PI 

TUNER ASSEMBLY INFORMATION 
M- I2 2 14.121 N.109 M- I10 

NOTE: 
FOR SHAFT LENGTH 
INFORMATION 
SEE PARTS LIST. 

C-2061 
0.5-3 

R-205 
160 R 

C-21711_1 

BLUE 

84. RF) 
0250V 

C-207 
47 

  -207 
IOR 

R-206 
220 R 

Fig. 15 -- " Q" Tuner Pictorial 
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R-F 
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Fig. 16 "Q" Tuner Schematic Diagram 
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OSCILLOSCOPE WAVEFORM PATTERNS 
RADIO INFORMATION 

The waveforms on this page were taken with the receiver 
tuned to a normal picture. The numbers on the waveforms 
correspond to the numbers on the schematic diagram 
which identifies each test point. 

No. 1 --6AL5 Pix Det. Plate 
3.5V P-P 60 C.P.S. 

No. 4 -- 6BE6 Sync Sep. 
Grid No. 1 . 2V P- P 60 C.P.S. 

No. 2 -- 12AT7 Plate 
35V P- P 60 C.P.S. 
No. 2 -- 6AH6 Grid 
8V PP 60 C.P.S. 

No. 3 -- Pix Tube Grid 
20- 100y P-P 60 C.P. S. 

No. 10 -- 6BL7 Vert. Output Grid 
150V P-P 60 C.P.S. 

No. 16 6SN7 Hor. Osc. PI ate 
135V P- P 15,750 C.P.S. 

No. 5 -- 68E6 Sync Sep. Plate 
20V P- P 60 C.P.S. 

The voltages shown on each waveform are the approxi-
mate peak to peak amplitudes. The frequencies shown in-
dicates the repetition rate of the waveform, nor the sweep 
rate of the oscilloscope. If the waveforms are observed 
on the oscilloscope with a poor high frequency response, 
the corners of the pulses will tend to be more rounded 
than those shown below and the amplitudes .of any high 
frequency pulse will tend to be less. 

V-
o. 7 -- 12A17 Phase Splitter Plate No. 13 -- 6AL5 Phase Det. 

18V P-P 15,750 C.P.S. 45V P-P 60 C.P.S. 

MEE 
No. 8 -- 6BL7 -- Vert. Osc. Plate No. 14 6SN7 Hor. Osc. Plate 

125V P- P 60 C.P.S. 50V P-P 15,750 C.P.S. 

No. 9 -- 6BL7 Vert. Osc. Grid No. 15 6SN7 Hor. Osc. Grid 
170V P- P 60 C.S.P. 48V P- P 15,750 C.P.S. 

No. 6 -- 12AT7 Phase Splitter 
Cathode 

18V P-P 60 C.P.S. 

No. 11 — Vert. Def. Coil 
100V P-P 60 C.P.S. 

No. 17 -- 613Q6 Grid 
120 V P- P 15,750 C.P.S. 

No. 6 -- 12AT7 Phase Spl itter 
Cathode 

18V P- P 15,750 C.P.S. 

No. 12 -- 6AU6 A.G.C. No. 18 6W4 Damper PI ate 
450V P- P 15,750 C.P.S. 120V P- P 15,750 C.P.S. 

ALIGNMENT PROCEDURE 
RADIO I 

The follow ing is required for a ligning: Volume Control Maximum all Adjustments. 

An a 11 Wave Signal Generator Which Will Provide Connect Radio Chassis to Ground Post of Signal 
an Accurately Calibrated Signal at the Test Ere- Generator w it h a Short Heavy Lead. 

quencies as Listed. Allow Chassis and -Signal Generator to " Heat 
Output Indicating Meter, Non- Metallic Screwdriver, Up" for Several Minut..is. 
Dummy Antennas, -- . 1 mf, and 50 mmf. 

SIGNAL GENERATOR 

GANG 
CONDENSER 
SETTING ADJUST 

ADJUST 
FOR 

FREQUENCY 
SETTING 

CONNECT 
GENERATOR 
OUTPUT TO 

THROUGH 
DUMMY 

ANTENNA 

CONNECT 
GROUND 

TO 

455 KC Control Grid 
I- F 6BA6 Pin No.1 

.1 mf Chassis 
Base 

Rotor Fully Open 2nd I- F. Pri. ( 1) 
and Sec. ( 2) 

Maximum 
Output 

455 KC Control Grid 
6BE6 Pin No.7 

1st Det. 

.1 mf Chassis 
Base 

Rotor Fully Open 1st I.F. Pri. ( 4) 
and Sec. (3) 

Maximum 
Output 

455 KC Control Grid 
6BE6 Pin No. 7 

.1 mf Chassis 
Base 

Rotor Fully Open 2nd IF. Pri. ( 1) 
and Sec. ( 2) 

Maximum 
Output 

1620 KC Control Grid 
R- F 6BA6 Pin NO.1 

.1 mf Chassis 
Base 

Rotor Fully Open Oscillator C-8 Maximum 
Output 

1400 KC Control Grid 
R- F 6 BM, Pin No.1 

.1 mf Chassis 
Base 

Turn Rotor to Max Output. 
Set Pointer to 1400 KC 

See Note A 

Interstage C-6 
See Note B 

Maximum 
Output 

1400 KC External 
Antenna Terminal 

50 mmf Chassis 
Base 

Turn Rotor to Max. Output. 
Set Pointer to 1400 KC 

See Note A 

Antenna C-2 
See Note 8 

Maximum 
Output 

NOTE A -- If the pointer is not at 1400 KC on the dial, reset pointer to the 1400 KC mark on the dial scale. 

NOTE B -- Turn the rotor back and forth and adjust the trimmer until the peak of greatest intensity is obtained. 

T•1 
\-- LOOP ANTENNA 

SEC. 40f 

(11I.C-2 
ANTENNA TRIMMER 

C-6 
INTERSTAGE ADJ. 

C-8 
OSC. ADJ. 

A2.2012 

PRI. ADJ. 

C) 

DRIVE CORD REPLACEMENT 

DIAL POINTER CORD 

Use a new S- 10X77 drive cord assembly or a new length 
of cord 48 inches long for the installation. Install the 
cord as shown in the illustration, winding three turns 
counterclockwise around the drive shaft with the turns 
progressing away from the chassis. After completing 
the installation rotate the drive shaft a few turns to 
take up the slack in the cord. 

6BE6 6BA6 6AV6 6AQ5 6X4 

•/•/.05A 

spirt° 

11. 

LSLEEVING 

ANMEDISCONNEGT 
TERMINALS 

TV AUDIO PHONO 

INPUT AUDIO 

INPUT 

TO PRONO 
woros 

POINTER CLAMP 

TV AC 

RECEPTACLE 

DIAL 

BRACKET 

DIAL 
STRING 

CONDENSER IN 
FULLY CLOSED 
POSITION 

DRIVE 
SHAFT 

TENSION 
SPRING 

NOTE J TURNS 
OF DIAL STRING 
MUSr BE AROUND 
UNDERcur OF 
DRIVE SNAP r. 
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STANDARD TUBE SOCKET SYMBOLS 
BP— BEAM FORMING PLATE Hr— HEATER TAP 
DP— DIODE PLATE Is — INTERNAL SHIELD 
G— GRID K— CATHODE 
H— HEATER N— NO CONNECTION 

TUBE SOCKET VOLTAGES 
Socket voltages are shown on the Bottom Socket dia-
gram at the tube socket terminals. All voltages are be-
tween the socket terminal and chassis ground. Plate, 
screen and cathode voltages wgre taken with a 1000 ohm-
per-volt meter with a 300 volt scale used for plate and 
screen voltages. Audio grid voltages were read with a 
vacuum tube volt-meter. Conditions of measurement are: 

Line voltage   117 Volts AC 

Signal Input ....... .......   None 

A Variation of + 10% is usually permissible. 

T 1 
__LOOP Nre.006.1 

100n 11-3 
56 1, 
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© John F. Rider 
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NOTICE: There is a model number label on the chassis. 
This label identifies the receiver as to chassis and 
issue letter. When ordering pans or writing, give ALL 
information on this label. 

MISCELLANEOUS 

Part No. DESCRIPTION 

12A477 8" PM Speaker   

10A759 Knobs   

4X1162 Escutcheon   

2A403 Band Switch   

13X546 Line Cord and Plug Assembly   

3A426 Tube Socket   

6A307 TV-AC Receptacle   

30X560 Line Cord Clamp   

3A305 Phono and TV Audio Socket   

3A458 Tube Socket   

32X403 Tube Shield   

76X1 Capacitor-Resistor Combination   

76X5 Capacitor - Resistor Combination   

Cabinet No. 256   
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Use only genuine factory tested parts to 

Ref. No. 

C- 1A) 
C- 1B) 
C- 1C) 

C-2 17A235 2-24 mmf 

C-3 ) 
C-5 ) 
C-9 ) 
C-14) 

C-4 ) 
C-10) 
C-13) 

C-6) 
C-8) 

C-7 

C- 11A) 
C- 11B) 

C-12 

C-15 

C- 16A) 
C- 16B) 

C-17 

C- 18A) 
C- 18B) 
C- 18C) 

C-19 

C-20 

C-21 

Part No. 

CAPACITORS 

Description 

Trimmer 

B66503 .05 mf 200 V Tubular   

B66203 .02 mf 200 V Tubular   

Part of Gang Condenser Assembly 

47X558 30 mmf Ceramic   

Part of 76X1 Assembly (See Miscellaneous) 

47X471 68 =If Ceramic   

D66502 .005 mf 400 V Tubular   

Part of 76X5 Assembly (See Miscellaneous)  

F66102 . 001 mf 600 V Tubular   

20 mf 25 V 
45X381 40 mf 150 V Dry Electrolytic   

40 mf 200 V 

B66104 .1 mf 200 V Tubular   

B66103 . 01 mf 200 V Tubular   

47X508 500 rnmf 500 V Ceramic   

RESISTORS 

Ref. No. Part No. Ohms Watts Description 

R-1 B84101 100 0.5 Carbon   

R-2 B85104 100 K P.5 Carbon   

R-3 B84563 56 K 0.5 Carbon   

R-4 B85470 47 0.5 Carbon  

R-I4 
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R-ISA 
0.5 ME 

R-IN 
SOOK ., 
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MODELS 2D1344A, B Ch. 221MS36C-25A2-256 

PARTS LIST 
RADIO AND RECORD CHANGER 
insure service jobs you con depend on and to obtain original set performance. 

RESISTORS (Continued) 
Ref. No. Part No. Ohms Watts Description 
R-5 B85223 22 K 0.5 Carbon   

R-6 1384472 4.7 K 0.5 Carbon   

R-7 B84471 470 0.5 Carbon   

R-8 B85225 2.2 Meg 0.5 Carbon   

R-9 Part of 76X1 Assembly (See Miscellaneous) 

R-10 B84274 270 K 0.5 Carbon   

R-11 B84153 15 K 0.5 Carbon   

R-12 C85182 1.8 K 1.0 Carbon   

R-13 36X372 500 K Volume Control   

R-14 B85106 10 Meg 0.5 Carbon   

R- 15A) Part of 76X5 Assembly (See Miscellaneous)   
R- 15B) 

R-16 

R-17 

R-18 

R-19 

R-20 

40X310 500 K Tone Control   

B85473 47 K 0.5 Carbon   

B84271 270 0.5 Carbon   

D84821 820 2.0 Carbon   

1384303 30 K 0.5 Carbon   

TRANSFORMERS AND COILS 

Ref. No. Part. No Description 

L-1 9A2283 R.F. Interstage Coil   

L-2 9A2113 Oscillator Coil   

T-1 9A2114 "B" Range Loop Antenna   

T-2 9A2112 1st I.F. Trans.   

T-3 9A2063 2nd I.F. Trans.   

T-4 51X134 OutPut Trans.   

T-5 53X291 Power Trans.   

DIAL AND DRIVE ASSEMBLY 

Port. No Description 

S-10X77 Drive Cord Assembly   

15X251 Pointer   

25X1616 Dial Bracket   

58X764 Dial Glass   

26X524 Drive Shaft   

.7A233 Pilot Light Socket Assembly   

7A32 No. 51 Pilot Bulb   

7A230 Jewel-Pilot Light   

41X88 Dial Light Reflector   

28X113 Drive Cord Tension Spring   

7A199 Dial Light Assembly   

7A103 No. 47 Dial Light   

19X192 "C" Washer (Mtg. Drive Shaft) 

TYPE V-28A187 RECORD CHANGER PARTS 

See Note 

V-2503G 
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Motor Assembly, 60 cycles 105-125 
Volts AC   

Pickup Arm   

Ascetic Cartridge Complete with Needles   

Needle ( 1-Mil)   

Needle (3 Mil)   



RESISTORS 

Ref. No. Part No. Ohms 

R-201 

R-202 

R-203 

R-204 

R-205 

R-206 

R-207) 
R-209) 
R-210) 

TUNER ASSEMBLY PARTS LIST 

Tolerance Watts 

12A-004 15 K + 10% 0.5 

12A-039 47 K + 20% 0.5 

12A-094 100 K + 10% 0.5 

12A-166 100 K + 5% 0.5 

12A-167 160K + 5% 0.5 

12A-183 1500 +10% 0.5 

12A-040 10 K +10% 0.5 

R-208 12A-041 220 K +20% 0.5 

CAPACITORS 

Ref. No. Part No. Capacity Tolerance 

C-201 31B-207 3-9 mmf Trimmer   

C-202 CD8C3R6C 3.6 mmf +.25 mmf   

C-203 cp8ciRsm 1.5 mmf +20%   

C-204 ) 
C-212 ) 

C-205) 
C-207) 

C-206 ) 
31B-206 C-209) 

C-208 CD8U050C 

C-210 CDIOC1OOK 

C-211 Part of Fine Tuning Assembly 

C-213 CD8C6R8C 6.8 mmf 

C-214 13D-055 

C-215 ) 
C-216) 
C-217) 
C-218 ) 

C-219 13D-196 

13D-153 

CD8X102Z 

CD,"....Q470K 

1000 mmf 

47 mmf +10% 

0.5-3mmf Trimmers 

5 mmf +5% 

10 nunf +10% 

COILS AND CHOKES (Continued) 

Ref. No. Part No. Description Channel and 
Code No. 

L-52 

L-53 

L-57 

 L-58 

L-59 

L-60 

+.25 mmf   

120 mmf +10%   

800 mmf Minimum   

800 mmf Minimum   

COILS AND CHOKES 

Ref. No. Part No. Description Channel and 
Code No. 

9A2278-1 Antenna Coil 2-Q 

9A2278-2 Antenna Coil 3-Q 

9A2278-3 Antenna Coil 4-Q   

9A2278-4 Antenna Coil 5-Q   

9A2278-5 Antenna Coil 6-Q   

9A2278-6 Antenna Coil 7-Q   

9A2278-7 Antenna Coil 8-Q   

9A2278-8 Antenna Coil 9-Q   

9A2278-9 Antenna Coil 10-Q 

9A2278-10 Antenna Coil 11-Q   

9A2278-11 Antenna Coil 12-Q   

9A2278-12 Antenna Coil 13-Q   

9A2279-1 Oscillator Coil 2-Q   

9A2279-2 Oscillator Coil 3-Q   

9A2279-3 Oscillator Coil 4-Q   

9A2279-4 Oscillator Coil 5-Q   

9A2279-5 Oscillator Coil 6-Q   

9A2779-6 Oscillator Coil 7-Q   

9A2279-7 Oscillator Coil 8-Q 

9A2279-8 Oscillator Coil 9-Q 

9A2279-9 Oscillator Coil 10-Q 

9A2279-10 Oscillator Coil 11-Q 

9A2279-11 Oscillator Coil 12-Q 

13-Q 9A2279-12 Oscillator Coil 

31B-296 Choke, Cathode   

34A-546 Choke, R-F Filament   

34A575 Choke, Oscillator Filament   

31B-295 Choke, Mixer Plate   

3IA-078 Converter Plate Coil   

318-239 Choke, Coil   

MISCELLANEOUS MECHANICAL PARTS 

Ref. No. Port No. Description 

M-107 31B-012 Bracket, Sharp Tuning Rotor 
Retaining   

M-108 31B-048 Spring, Detent Plate Grounding   

M-109 16S-006 Shield, Tube (6J6)   

M-110 16S-004 Shield, Tube (6BQ7)   

M-112 31A-010 Spring, Slug Retaining (Oscil-
lator Coil)   

  M-113 11D-022 Washer, Fibre Spacer (le ID by 
1/2 " OD)  

M-114 10E-401 Nut, Locking Spring (for Trimmers). 

M-115 9A-410-7 Screw, Trimmer   

M-116 9A-629-3 Screw, Bracket Mounting (6/32" 
by 1/4")   

M-117 31B-029 Osc. Slug Trimmer   

M-121 31B-016 Roller, Detent (3/8" dia., 3/32" 
dia bearing)   

M-122 31B-005 Spring, Detent ( 2-5/16" long)   

M-123 31B-278 Contact Plate and Bracket Assy 

M-124 3jB-008 Spring, Sharp Tuning Rotor Con-
tact (Flat Bronze 1-7/16" by 1/2 ") . 

M-125 31B-030 Spring, Front and Rear Turret 
Shaft (Wire 2-3/4" long, 3/64" dia. 

M-126 31B-103 Shield, Bottom Cover   

31A-066-26 Fine Tuning Shaft (Sharp Tuning) 
used with 25A1095 Tuner   

CAPACITORS 

Ref. No. Port No. 

C-1 ) 
C-3 ) 
C-4 ) 
C-5 ) 
C-16) 
C-17) 
C- I8) 
C-19) 
C-26) 80X 1 
C-28) 
C-29) 
C-40) 
C-50) 
C-73) 
C-83) 

C-2A ) 
C-2B ) 
C-2 1A) 
C-21B) 

C-6 

C-7 

C-8 

80X3 

47X603 

Part of T-3 

47X562 

C-9 47X584 

C-10 47X568 

C-11) 
C-27) 
C-72) 
C-77) 

C-12) 
C-66) 
C-74) 

C-13) 
C-37) 

C-14) 

C-15 RCP 10M2104M . 1 mf 

C-20) 
C-23) 
C-63) 

C-25) RCP10M4103N1 
C-60) 

C-30A 45X380 
C-3 1A) 
C-3 1B) Part of 76X7 
C-31C) 
C-32) 
C-65) 
C-33) 
C-61) 
C-34) 
C-46) 

C-35A) 45X391 
C-35B) 100 mf 

C-36) RCP 10M6104M 
C-39) 

C-38 RCPIOM6103M 

C-41 45X361 

PARTS LIST 

TELEVISION CHASSIS 
Description 

1000 mmf 

1000 mmf. 

Ceramic ..... 

Dual Ceramic 

47 nunf 500 V Ceramic ...... 

5 minf 

1.5 mrnf 

360 mmf 

500 V Ceramic ..... 

Composition 
Cond   

500 V Molded Mica. 

RCPIOM4473M .047 mf 400 V Tubular 

RCP10M4104 .1 mf 400 Tubular  

RCP10M6473M .047 mf 

RCP10M6153M •015 mf 

C-42 

C-43) 
C-44) 

C-45) 
C-47) 
C-49) 

C-48) 
C-84) 

C-51) 
C-7I) 

C-53 47X525 

600 V Tubular   

600 V Tubular   

200 V Tubular   

RCP10M2224M . 22 mf 200 V Tubular 

47X543 

RC P10 M4472M 

47X604 

Part of L-13 

.1 mf 

.01 mf 

4 mf 

Part of T-6 

47X507 5000 mmf 

Part of T-7 

45X378 

.1 mf 400 V Tubular   

30 mf 450 V Dry Elec-
trolytic   

4700 nunf 

.0047 mf 

100 mmf 

80 mf 

5 mf 

470 nunf 

500 V Molded Mica. 

400v Tubular...... 

500 V Ceramic ..... 

400 V 
50V 

Dry Electro-
lytic   

600 V Tubular   

600 V Tubular   

100 V Dry Electro-
lytic   

Ceramic 

25 W.V Dry Electro-
lytic   

500V Molded Mica  

CAPACITORS 

Ref. No. Part No. 

(Continued) 

C-62 RCM20A271K 270 mmf 

C-64 RCP10M2473M • 047 mf 

C-67 RCM2013431K 430 

C-68 47X570 330 

C-69 RCM20A221K 220 

C-70 45X393 30 

C-75 

C-76 

C-78 

C-79A) 
C-79B) 

C-80 

47X598 56 

RCP 10M4154M • 15 

47X560 500 

80 
60 

45X386 60 

45X390 

C-8 1A) 
C-81B) 76X8 

Ref. No. 

R-1 

R-2) 
R-5) 

R-3 ) 
R-6 ) 
R-27) 
R-61) 
R-65) 
R-98) 

R-4) 
R-7) 

R-8 

R-9 ) 
R-12) 
R-48) 

R-10 

R-11 

R-13) 
R-19) 
R-57) 

R-14) 
R-60) 

R-15 

R-16 

R-18) 
R-24) 

R-20) 
R-63) 
R-85) 

R-21) 
R-42) 
R-44) 
R-86) 

R-22 

R-23) 
R-67) 
R-68) 

R-25 

R-26 

R-28) 
R-64) 
R-78) 
R-801 

mmf 

mmf 

mmf 

mf 

mmf 

mf 

rnmf 

mf 
mf 

mf 

.01 mf 

RESISTORS 

Port No. 

Ohms 

B83822 8.2 K 

B83470 47 

Description 

500 V Molded Mica  

200 V Tubular   

500 V Molded Mica  

500 V Molded Mica  

500 V Molded Mica  

400 V Dry Electro-
lytic   

1500 V Ceramic ....-

400 V Tubular   

20 K.V. Ceramic 

400 V 

400 V 
450 V 

Dry Electro-
lytic   
Dry Electro-
lytic   

Dual Ceramic 

Description 

Watts 

0.5 Carbon   

0.5 Carbon   

B85102 1 K 0.5 

B83223 22 K 0.5 

B84181 180 0.5 

B84152 1.5 K 0.5 

Part of L-5 

C84562 5.6 K 1.0 

B84105 1.0 Meg 0.5 

B84101 100 0.5 

Part of L-10 

C83472 4.7 K 1.0 

B85104 100 K 0.5 

B84333 33 K 0.5 

B83222 2.2 K 0.5 

40X367 1.5 K 

B84233 22 K 0.5 

40X333 500 K 

B85473 47 K 0.5 

B84104 100 K 0.5 

Carbon   

Carbon   

Carbon   

Carbon   

Carbon   

Carbon   

Carbon   

Carbon   

Carbon   

Carbon   

Carbon   

Contrast Control   

Carbon   

Brightness Control 

Carbon   

Carbon   
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Ref. No. 
R-29) 
R-30) 

R-31 
R-

R-33) 
R-93) 

R-34) 
R-35) 
R-90) 

R-36) 
R-56) 

R-37 

R-38) 
R-50) 

R-39 

R-40) 
R-69) 

R-41 

R-43 

R-45 

R-46A) 
R-46B) 
R-46C) 

R-47) 
R-81) 

R-49 

R-51 

R-52 

R-53 

R-54 

R-55 

R-58 ) 
R-107) 

R-59 

R-62 

R-66 

R-79 

R-82 

R-83) 
R-84) 

R-87 

R-88 

R-89 

R-91 

R-92 

R-94 

R-95 

R-96 

R-97 

R-99 

R-100 

R-101 

R-102 

R-103 

R-104 

R-105 

R-106 

RESISTORS (Continued) 

Part No. Description 

B85151 150 0.5 Carbon   

B83395 3.9 Meg 
138 33 3 4 330 K 0.5 

B84474 470 K 0.5 

B84473 47 K 0.5 

B84103 10 K 0.5 

B84274 270 K 0.5 

B84155 1,5 Meg0.5 

40X363 7.5 Meg 

B84683 68 K 0.5 

B84824 820 K 0.5 

B84332 3.3 K 0.5 

C84102 1 K 1.0 

Part of 76X7 (See Miscellaneous) 

B85474 470 K 0.5 

40X368 

40X334 

B84184 

B84225 

40X364 

B84125 

4 K 

1.0 Meg 

180 K P.5 

2.2 Meg 0.5 

2.5 Meg 

1.2 Meg 0.5 

884561 360 0.5 

Carbon   

Car bon   

Carbon   

Carbon   

Carbon   

Carbon   

Carbon   

Sync Stability Con-
trol   

Carbon 

L-7 

L-9 

L-10 

L-11 

L-12) 
L-17) 

L-13 

L-14 

L-15 

Carbon   L-16 

Carbon   L-18 

Carbon   T-1) 
T-2) 

T-3 

T-4 

Carbon   T-5 

T-6 

T-7 

T-9 

T- I0 

Vertical Linearity - 

Vertical Hold   

Carbon   

Carbon   

Height Control   

Carbon   

Carbon 

D84332 3.3 K 2.0 Carbon   

B84563 56 K 0.5 Carbon   

B84271 270 0.5 Carbon   

B85475 4.7 Meg 0.5 Carbon   

B84273 27 K 0.5 Carbon   

C84682 6.8 K 1.0 Carbon   

C83562 5.6 K 1.0 Carbon 

B83224 220 K 0.5 Carbon e  

40X331 150 K Horizontal Drive  

B83154 150 K 0.5 Carbon   

B84562 5.6 K 0.5 Carbon   

40X361 50 K Horizontal Hold   

D84101 100 2.0 Carbon   

43X276 12 5.0 Wirewound   

43X239 5.1 Wirewound   

C85105 1.0 Meg 1.0 Carbon   

B83472 4.7 K 0.5 Carbon   

43X272 10 K 5.0 Wirewound   

43X277 2 K 15.0 Wirewound  

43X273 330 10.0 Wirewound   

Part of L-9 

B85274 270 K 0.5 Carbon   

43X274 7.5 K 10.0 Wirewound   

TRANSFORMERS AND COILS 

Ref. No. Part No. 

L-1) 
L-2) 9A2033 
L-3) 

L-4) 
L-8) 

L-5 

9A1979 

Description 

R. F. Heater Choke   

Peaking Coil ( 36 Mu. h)   

36A10 Peaking Coil (60 Mu. h)   

L-6 36All Peaking Coil ( 500 Mu. h)   

9A2074 4.5 MC Trap   

36A16 Peaking Coil ( 80 Mu. h)   

36Al2 Peaking Coil ( 160 Mu. h) ......... 

36A2 Peaking Coil ( 190 Mu. h)   

Part of Deflection Yoke Assembly 

9A2168 4.5 MC Sound Take-Off Coil   

9A2096 Horizontal Hold Control   

9A2183 Width Control   

9A2262 Horizontal Linearity Control   

52X90 Filter Choke   

9A2230 1st and 2nd P. I. F. Trans.   

9A2226 3rd P.I.F. Trans.   

54X8 Vertical Osc . Trans.   

51X159 Vertical Output Trans   

9A2170 Sound I.F. Trans.   

9A2269 Sound Ratio Detector Trans.   

53X330 Horizontal Output Trans.   

53X324 Power Trans.   

MISCELLANEOUS 

Part No. Description 

9A2274 Deflection Yoke Assembly   

76X7 Multiple Resistor-Capacitor   

2A407 Ion Trap Magnet  

2A426 Centering Device   

3A303 Tube Socket (5U4)   

3A427 Tube Socket (6AL5) (6AV6) (6AH6) (6BE6). 

  3A445 Tube Socket Octal   

3A458 Tune Socket (6AU6) (6CB6) (6AL5)   

3A463 Tube Socket ( 12AT7)   

3A464 Tube Socket Octal - Top Mounting   

3A470 Tube Socket Octal   

3A466 Tube Socket ( 1B3)   

13X817 Pix Tube Socket   

32X403 Tube Shield (3A458 Socket)   

32X405 Tube Shield (3A463 Socket)  

S-34X19 Tube Cover and Power Cord Assembly ....-

S-25X85 Tube Mtg. Strap Assembly   

25A1095 Tuner R.F. Assembly   

S-6A1 Anode Connector and Lead Assembly   

6X67 Rubber Grommet  

6X73 Rubber Grommet (6BQ6 Plate Lead)   

20X1652 Wing Screw   

4A408 Antenna Terminal Strap   

28X599 Ground Spring   

Part No. 

MISCELLANEOUS (Continued) 

Description 

25X1815 Bracket, Tube Front Support ( R.H.)  

25X1816 Bracket, Tube Front Support (L.H.)   

25X1828 Bracket, Pix Tube Rear Mtg.   

8X227 Collar. Pis Tube Rear Mtg   

6A305 Power Cord Receptacle   

7A240 Pilot Light Socket Assembly   

7A32 No. 51 Pilot Bulb   

41X89 Light Shield   

16X146 Fuse Holder   

16X147-3 Fuse 4/10 Amp. 125-250 V   

17X174 Pix Crystal   

4X1200 Pix Mask   

S-4X20 Escutcheon Control Panel   

10A820-1 Knob ( Fine Tuning)   

10A821-2 Knob (Contrast)   

10A812-2 Knob (Contrast)   

10A812 Knob (Channel Selector)   

S- 14X67 Cabinet Back Assembly   

14X485 Ventilator Grille   

4X1157 Pix Tube Mtg. Ring   

Models 2D1344B are identical to models 2D1344A ex-
cept for the fallowing changes: 

1. An AGC Control was added to the circuit, refer-
ence number R-108. 

2. Resistor R-31 was changed in value from 3.9 meg-
ohms to 2.7 megohms. 

3. V-8 6BL7-GT (Vertical Oscillator and Vertical 
OutputLtube has been replaced with a 6SN7-GTA 
tube. 

4. Resistor R-48 has been changed in value from 
1 500 ohms to 820 ohms. 

5. Resistor R-57 has been changed in value from 1.0 
megohm to 2.2 megohms. 

6. Resistor R-59 has been changed in value from 
1 5,000 ohms to 6800 ohms. 

7. Resistor R-109 100,000 ohms added to fuse circuit 
to discharge electrolytic in case of fuse failure. 

The part numbers and description of the new resistors 
are as follows: 

REF. NO. PART NO. DESCRIPTION 

R-31 884275 
R-4 8 B84821 
R-57 B84225 
R-59 D84682 
R-108 40X364 
R-109 D85104 

2.7 megohms 
820 ohms 
2.2 megohms 
6800 ohms 
2.5 megohms 
100 K ohms 

0.5 W 
0.5 W 
0.5 W 
2.0 W 
AGC Control 
2.0 W 

A new schematic diagram MS36-2806D showing all these 
changes is on the next page. 

ADJUSTMENT OF AGC THRESHOLD CONTROL 

Tune the receiver to the strongest station in the area 
in which the receiver will be used. While observing 
the picture and listening to the sound, turn the control 

clockwise until signs of overloading (buzz in sound, 
washed-out picture) appear. Then turn the control a 
few degrees counter-clockwise from the point at which 
overloading occurs. (The stronger the signal input, 
the more counter-clockwise this setting will be.) In 
areas where the strongest signal does not exceed 10,000 
uy the setting will usually be maximum clockwise. 
With the control set correctly, the AGC will automatically 
adjust the bias on the R.F. and I.F. amplifiers so that 
the best possible signal to noise ratio (Minimum snow) 
will be obtained for any signal input to the receiver. 

TUBE COMPLEMENT 
Symbol Type Function 

Tuner   6J6 R-F Osc. and Mixer 

•Tuner   6BQ7 R-F Amplifier 

V-1   6CB6 1st Pix I-F Amplifier 

V-2   6CB6 2nd Pix I-F Amplifier 

V-3   6036 3rd Pix I-F Amplifier 

V-4 A&B   6AL5 Pix Det. and DC Restorer 

V-5 A&B . ..... 12AT7 1st Video Amp. and Phase 
Splitter 

V-6  .. 6AH6 Video Output 

V-7  6BE6 Sync. Separator 

V-8   6SN7-GTA Vertical Osc. & Vertical 
Output 

V-9  6AU6 Automatic Gain Control 

V-1.  6AU6 1st Audio I-F 

V-11  6AU6 2nd Audio I-F 

V-12   6AL5 Ratio Detector 

V-13   6AV6 1st Audio Amplifier 

V-14   6AQ5 Audio Output 

V-15   6AL5 Phase Detector 

V-16   6SN7-GTA Horizontal Oscillator 

V-17   6BQ6-GT Horizontal Output 

V-18   6W4-GT Damper 

V-19   1B3-GT High Voltage Rectifier 

V-20   5U4-G Low Voltage Rectifier 

V-21   . 21MP4 Picture Tube'21" Metal 
Rectangular ( Electrostatic) 

•For replacement purposes a 6BZ7 tube may be used in 
place of a 6BQ7 tube. 

f 

FUSE 
MORU 

UN. 

R- Foie 
ROC 

THRESHOLD CONTROL 

..•54 1,409 

HEIGHT VERT SYNC 
CONTROL LIN STABILITY 

Fig. 4 Adjustments Rear of Chassis 

For test patterns, service suggestions and complete parts 
list, refer to 2D1344A service manual. 
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MODEL NO. 2D1353A 

VOLUME 
OFF - ON 

PICTURE TUBE 
21MP4 

ION TRAP 
ASSEMBLY 
521183 

DEFLECTION YOKE 
520942 

ANTENNA 
TERMINALS 

RETAINING ROD 
520971 

V.H.F. 
R.F. TUNER UNIT 

521187 

U.H.F. 
R.F. TUNER UNIT 

521170 

TILT NAME PLATE 
FORWARD 

SERIAL 
NUMBER 

HORIZONTAL 

HOLD 

CONTRAST 

VERTICAL 

HOLD 
BRIGHT 

VERTICAL 
LINEARITY 
CONTROL 

VERTICAL 
SIZE 

CONTROL 

Fig. 15—Cii A.SSIS AND PICTURE TUBE ASSEMBLY 

PHONO SWITCH 

UP - PHONO 
DOWN - T ELE V. 

Fig. 11—LOCATIONS OF PRE-.SIT CONTROLS 

FINE 
TUNING 

UHF' 
DIAL 
SHAFT 

HORIZONTAL OSCILLATOR ADJUSTMENTS 
NOTE: These adjustments are very critical and should only be 

performed by a qualified serviceman. Failure to comply with this 

caution may result in serious malperformance of the receiver. 

If adjustment of the "Horizontal Hold" control as explained in step 3 

under the section entitled "Control Adjustment Procedure" fails to lock 

the picture horizontally, it will be necessary to make the following 

adjustments: 

1. Set the " Horizontal Hold" control to the center of its range. 

2. Adjust the " Horizontal Blocking Oscillator Slug" until picture remains 

stationary and does not lose horizontal sync when operating "Channel 

Selector" knob. See Fig. 15 for location of slug. 

0 John Y. Rider 

PHONO 
INPUT 
SOCKET 

TV 
CHANNEL 

LITE 

CHANNEL 
SELECTOR 

3 If the preceding step foils to corred for horizontal movement, then 

proceed as follows: 

a. Set the " Horizontal Blocking Oscillator Slug" to a position which 

is approximately in the center of its range. 

b. Remove snap button cover of "Horizontal Range" control and ad-

just this control until picture locks in horizontally and does not 

lose sync when operating " Channel Selector" knob. See Fig. 15 for 

location of control. Then repeat step 2 for a greater degree of 

horizontal stability. 

4 If it still becomes impossible to obtain proper horizontal sync, it will 

be necessary to adjust the " Horizontal Sine Wave Oscillator Slug" 

by the method outlined in the alignment section of the service manual. 

CENTERING 
MAGNET 
ASSEMBLY 

HORIZONTAL 
BLOCKING 
OSCILLATOR 

SLUG 

SPEAKER 
LEADS 

WIDTH 
CONTROL 

HORIZONTAL 
DRIVE 

CONTROL 

HORIZONTAL 
RANGE 
CONTROL 
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MODEL 2D1353A 

V.H.F.-U.H.F. TUNER SERVICING 
PROCEDURE 

SPECIFICATIONS 

DIMENSIONS 
Height Width Depth 

37 7/8" 24Iit" 23 1/8" 

WEIGHT ( Packed) 
122 lbs. 

POWER REQUIREMENTS 
117 volts 60 cycles 220 watts 

PICTURE SIZE 
21" Rectangular 

ANTENNA INPUT IMPEDANCE 
300 Ohms--balanced to ground 

BUILT-IN ANTENNA 
Broad band dipole 

R. F. TUNER 
V.H.F.--Turret Type 

U.H.F.--Continuous tuning type 

SPEAKER 
Type Size V.C. Impedance 

P.M. Dynamic 6"x9" 3.2 Ohms 

INTERMEDIATE FREQUENCIES 
Sound Carrier--41.25 Mc. 

Picture Carrier- 45.75 Mc. 

I.F. SYSTEM 
Three stages--overcoupled--for composite signal 

One additional stage for sound channel. 

DETECTOR 
Sound--Ratio type 

Picture--Germanium crystal type 

U.H.F. Mixer-Germanium crystal type 

TUBE COMPLEMENT 

TUBE TUBE 
NO. TYPE FUNCTION 

RETRACELINE SUPPRESSOR 
Eliminates retrace lines thruout the range of picture 

brightness and contrast. 

DEFLECTION 
Magnetic 

FOCUS 
Electrostatic 

HORIZONTAL SYCHRONIZATION 
Automatic frequency control provides excellent picture 

stability. 

HIGH VOLTAGE POWER SUPPLY 
"Fly- back" type. Completely enclosed in a shielded 

compartment. 

VI 6CB6 1st. I.F. Amplifier 

V2 6CB6 

V3 6CB6 

V4 I2BY7 

V5 6AU6 

V6 6BE6 

V7 12AU7 

2nd. I.F. Amplifier 

3rd. I.F. Amplifier 

Video Amplifier 

Keyer--A.G.C. 

Gated Sync. Separator 

Sync Amplifier-- Vertical Blocking Oscillator 

V8 6SN7GT Horizontal A.F.C.--Horizontal Blocking 

Oscillator 

V9 6BQ6GT Horizontal Scanning Output 

V10 IB3GT High Voltage Rectifier 

VII 6AX4GT Horizontal Damping 

V12 5U4G Rectifier 

VI3 6AU6 Sound I.F. Amplifier-Sound Limiter 

VI4 6T8 Sound Discriminator--Sound Amplifier 

V15 6AQ5 Sound Output 

VI6 6AH4GT Vertical Scanning Output 

VI7 21MP4 Picture Tube 

VI8 6BQ7 or 

6BQ7A or 

6BZ7 V.H.F. R.F. Amplifier--U.H.F. I.F. 

Amplifier 

VI9 6J6 V.H.F. Mixer-Oscillator-U.H.F. I.F. 

Amplifier 

V20 6AF 4 U.H.F. Oscillator 

The tuning mechanism of this receiver comprises two R.F. tuning units-a 
13-position V.H.F. tuner which covers the 12 V.H.F. channels and a con-
tinuous type U.H.F. tuner which covers all of the U.H.F. television channels. 

When it is necessary to remove the tuning units for service, it can be ac-
complished by following the procedure given in the following paragraphs. 
For simplicity, there is a separate removal procedure for each of the 
tuners. 

Instructions for replacing the U.H.F. tuning belt and the dial drive cord are 
also given below. 

REMOVING U.H.F. TUNER 
(Numbers which appear after parts mentioned in 
text refer to parts shown in illustration above.) 

1. Disconnect leads marked S. R and T on "Bottom View of Chassis Show-
ing Connections of R.F. Tuners." Also disconnect 300-ohm twin- lead 
to U.H.F. Tuner (4) at V.H.F. Selector Switch ( 17); terminals 53 and S12. 

2. Remove Bracket and Triangular Shaped Guard (7) shielding U.H.F. 
Tuning Gear (5). 

3. Turn fine tuning knob until U.H.F. tuner shaft is fully counter-clockwise, 
then loosen two set screws and slide U.H.F. Dial Drive Pulley (6) off 
of shaft. (To avoid the necessity of restringing U.H.F. dial drive cord, 
hold Drive Pulley (6) so that cord does not slip off and clamp cord 
tightly around pulley by wrapping "scotch" tape around the two 
strands of cord as near as possible to the pulley. Also clamp cord 
around Dial Pulley and Shaft ( 12) in this manner.) 

4. Remove the two U.H.F. Tuner Mounting Screws (2) and a third screw 
(not shown in illustration) located underneath chassis on Mounting 
Bracket ( I). 

5. Loosen the two set screws on U.H.F. Tuning Gear (5) and free tuner 
from mounting by pulling away from bottom of chassis. Tuner may 
now be completely removed by sliding it toward rear of chassis, thus 
disengaging unit from Gear (5) and Pulley Brackets ( 10). 

If tuner is returned to factory for repair it must be shipped with all parts 
removed as indicated above. 

REMOVING V.H.F. TUNER 
(Numbers which appear after parts mentioned in 
text refer to parts shown in illustration above.) 

1. Remove U.H.F. tuner as described above. 

2. Disconnect leads marked M, N, P, Q and U on " Bottom View of Chas-
sis Showing Connections of R.F. Tuners." Also disconnect the two 
white and yellow leads from the tuner to the V.H.F. Selector Switch 
(17); at terminals S8 and S17. 

3. Rotate Channel Selector knob until V.H.F. Selector Switch Actuator 
Cam is completely disengaged from Switch ( 17) and remove the two 
switch mounting screws. 

4. Remove channel Selector knob, Fine Tuning knob and U.H.F. Dial 
from their shafts by pulling them forward. 

5. Remove Fiber Bracket (11) which supports tuner operating shafts. 
Also remove fiber dial lite shield which is fastened by one of the 
fiber bracket mounting screws. 

6. Remove the four Tuner Mounting Screws ( 15) and lift V.H.F. tuner 
(16) from chassis. 

7. Remove Clip ( 13) which retains U.H.F. Dial Shaft and Pulley ( 12) 
and slide shaft and pulley off of inner shaft. 

Remove U.H.F. Tuning Belt (9) from pulleys. 8. 

9. Loosen two set screws and remove U.H.F. Tuning Pulley ( 14). 

10. Remove U.H.F. Tuning Pulley and Bracket Assembly ( 10). 

11. Remove Front Mounting Bracket (3) and Rear Mounting Bracket ( 1). 

12. Loosen set screw and remove V.H.F. Selector Switch Actuator Cam 
mounted on rear of turret shaft. 

If tuner is returned to factory for repair it must be shipped with all parts 
removed as indicated above. 

REINSTALLING TUNERS 
The reinstallation of the tuner can be made in the- reverse order given in 
the removal procedure, observing the following precautions. 

1. Remount V.H.F. Tuner ( 16) in mounting holes that place tuner as far 
back on chassis as possible. 

2. Position coaxial cable lead so that it completely clears the V.H.F. 
Selectpr Switch Actuator Cam. 

3. When reinstalling U.H.F. Dial Drive Pulley (6), turn U.H.r. tuning 
shah to its extreme counter-clockwise position and turn Drive Pulley 
(6) until the opening in its rim is as shown in lower illustration before 
tightening pulley set screws. 

4. When removing "scotch" tape from U.H.F. dial drive cord, hold drive 
pulleys so that cord is sufficiently taut to prevent it from sliding off 
of pulleys. 

5. Before replacing U.H.F. dial, be sure that "Fine Tuning" shaft 
is in a fully counter-clockwise position or until U.H.F. dial shaft is 
fully clockwise. Place U.H.F. dial on its shaft so that the number 83 
is in top center position. 

REPLACING U.H.F. DIAL DRIVE CORD 
As it is necessary to remove drive cord when replacing U.H.F. Tuning Belt 
(9), the belt should be replaced at this time if it is worn. The method of 
accomplishing this is given in a separate procedure outlined below. 

1. Remove Bracket and Triangular Shaped Guard (7). 

2. Turn U.H.F. tuner shaft fully counter-clockwise and if necessary 
loosen set screws and turn Drive Pulleys (6) and ( 12) until opening 
in their rims are located as shown in lower illustration. 

3. String drive cord by placing ring at end of cord over tongue of Drive 
Pulley ( 6) and winding cord around pulleys as shown in lower illus-
tration. 

4. Replace U.H.F. dial by following procedure given in paragraph 5 in 
section entitled " Reinstalling Tuners." 

REPLACING U.H.F. TUNING BELT 
1. Follow steps 2 and 3 in procedure entitled " Removing U.H.F. Tuner" 

and step 4 in procedure entitled "Removing V.H.F. Tuner." 

2. Remove old Tuning Belt (9) by pulling it over Drive Pulleys (6) and 
(12) and through shaft opening on front of chassis. 

3. Install new belt by using reverse of procedure given in step 2 above. 

4. Replace Drive Pulley (6) following procedure given in paragraphs 3, 
4 and 5 in section " Reinstalling Tuners." 

521338 521241 
C IP PULLEY & GEAR 

521245 
U.H.F. DIAL 
SHAFT &. 
PULLEY 

521284 
BELT 

170761 
SET SCREW 
521714 
PULLEY 

521361 
CLIP 

FINE TUNING 
SHAFT 

ON V H F TUNER, 
CHANNEL 
SELECTOR 
SHAFT 

ON VHF TUNER 

DIAL DRIVE CORD ARRANGEMENT 

521716 
GEAR 

170761 
SET SCREW 

521715 
PULLEY 
117057 
IAL CORD 
161384 
SPRING 
119087 
RING 

© John Y. Rider 
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SYNCROGUIDE TRANSFORMER ALIGNMENT 
(Chassis that do not ineude series " E" change) 

Alignment of the Syncroguide transformer, circuit diagram * 128, which 
is used in the Horizontal Oscillator circuit on those receivers that do not 
include the letter " E" in the series designation at the rear of the chassis, 

can be accomplished by utilizing the procedure outlined below. To per-
form this alignment, it will be necessary to use an oscilloscope, preferably 
one that has a 2 megacycle response and a low input capacity probe-
under 100 mmfd. to ground. 

1 Set the "Top Slug" and "Bottom Slug" of the Syncroguide trans. 
former to their maximum counter-clockwise positions. 

2. Short together terminals C and r) nf the Synrroguide transformer 

3 Set " Horizontal Range" control, located on rear of chassis pan, to 
its maximum clockwise position. 

4. Set "Horizontal Hold" control, located at front of chassis to its 
maximum counter-clockwise position. 

5. Turn on receiver and tune in any local TV channel. 

6. Adjust "Top Slug" clockwise until picture just locks in horizontally. 

7. Remove short from terminals C and D. If picture does not hold sync 
when short is removed, adjust "Bottom Slug" clockwise until picture 
locks in. 

8. Connect 'scope to terminal C of Syncroguide transformer and adjust 
sweep rate of ' scope until two cycles of oscillogram remain stationary. 
Turn "Bottom Slug" clockwise until wave form peaks are equal in 
height as shown in Fig. 1. 

CORRECT INCORRECT 
Fig. 1 Fig. 2 

IMPORTANT: The first peak of the wave form should never be higher 
than the second peak nor should the first peak be lower than the second 
peak by more than 3%. Also when adjusting the " Bottom Slug," the 
picture must be in sync, therefore it may be necessary to turn the " Hori-
zontal Hold" control clockwise when performing this step. After this 
-adjustment has been completed, disconnect 'scope from receiver. 

9. Set "Horizontal Hold" control counter-clockwise and adjust "Top 
Slug" until picture is locked in and does not lose sync when 
switching "Channel Selector" knob. Then, turn "Top Slug" slowly 
counter-clockwise until picture is just ready to lose sync as shown 

fiy. 4 

10. Horizontal holding action of receiver should now be as follows: 

n When " Horizontal Hold" control is at its maximum counter-clock-
wise position and "Channel Selector" knob is switched, picture 
may appear as shown in Fig. 4 or be out of sync. 

b. When "Horizontal Hold" control is at its maximum clockwise posi-
tion, picture may lose sync when switching "Channel Selector" 
knob. 

c. When "Horizontal Hold" control is in the center or near the 
center of its range, picture remains Stable when switching "Channel 
Selector" knob. 

11. If the foregoing steps foil to correct for loss of horizontal holding 

action under normal receiver operation, be sure that condenser 130 
(01 mfd.) connected across terminals C and D of the Syncroguide 
transformer is Stewart-Warner part 512311, tubular, . 01 mfd., 400 V. 
Do not use a substitute part. 

INCORRECT 
Fig. 3 

ALIGNMENT PROCEDURE 
The rece ,ver chassis must be removed from the cabinet in order to ac-
complish alignment of all tuned circuits. 

Alignment of all RF and IF tuned circuits in this receiver may be ac-
complished by utilizing the procedures described in the following charts. 

These procedures should preferably be applied in the order in which they 
are presented. Alignment of Sound Channel or IF Channel may be ac-
complished individually if desired. 

1 he RF Amplifier and Mixer alignment mcr, also be accomplished inde-
pendent of Sound or IF Channel alignment, but oscillator calibration can 
only be done after IF Channel has been correctly aligned. 

CAUTION 
The picture tube is highly evacuated and 
If broken fragments will be violently ex-
pelled. Handle with care. Avoid contact 
with metal shell of picture tube as this is 
part of the high voltage circuit. 

INSTRUMENTS: The following instruments will be required as signal 
sources and output indicators during the clignment. Since accurate 
alignment of a lelevision receiver is heavily dependent upon the perform-

ance of your instruments, it is imperative that they meet the essential 
rpecifications described here 

1. STANDARD SIGNAL GENERATOR to provide unmodulated (pure 
RF) signals at the following frequencies. Maximum output on all 
ranges should be at least . 1 volt with provision for attenuation as 
desired. This instrument must have good frequency stability and be 
accurately calibrated. 

a. IF Frequencies: 
4.5 Mc. Sound Channel 
39.75 Mc. to 47.25 Mc. IF Channel 

b. RF Frequencies: 
54 to 88 Mc. 
174 to 216 Mc. 

No frequencies are listed for the UHF RF Channels. If it ever 
becomes necessary to align the UHF RF Channels, the UHF 
Tuner, part 521170, must be returned to the factory in ac-
cordance with the removal instructions, listed in a subsequent 
section under the heading 'VHF- UHF Tuner servicing Pro-
cedure." 

2 VACUUM TUBE VOLTMETER. The lowest voltage range of this in-
strument should preferably permit a 1.0 volt reading to be indicated 
at not less than nne third nf full scale deflection 

3 RF SWEEP GENERATOR to provide frequency modulated signal for 
Fig. 4 observing the over-all bandpass characteristic and RF Channel align-

ment at the following frequencies: 

SYNCROGUIDE TRANSFORMER ALIGNMENT 
(Series "E" 

Alignment of the Syncroguide transformer, circuit diagram # 128, which 
is used in the Horizontal Oscillator circuit can be accomplished by utiliz-

ing the procedure outlined below. To perform this alignment, it will be 
necessary to use an oscilloscope, preferably one that has a 2 megacycle 
response and a low input capacity probe-under 100 mmfd. to ground. 

1 Set the "Top Slug" and "Bottom Slug" of the Syncroguide trans-
former to their maximum counter-clockwise positions. 

2 Short together terminals C and D of the Syncroguide transformer. 

3. Adjust " Horizontal Drive" control, located on rear of chassis pan, 
one-half turn out from its maximum clockwise position. 

4. Set "Horizontal Hold" control, located at front of chassis, to its 
maximum clockwise position. 

5. Turn on receiver and tune in any local TV channel. 

6. Adjust "Top Slug" clockwise until picture just locks in horizontally. 

7. Remove short from terminals C and D. If picture does not hold sync 
when short is removed, adjust "Bottom Slug" clockwise until picture 
locks in. 

8 Connect 'scope to terminal C of Syncroguide transformer and adjust 

sweep rate of 'scope until two cycles of oscillogram remain sta-

type chassis) 

tionary. Turn "Bottom Slug" clockwise until wave form peaks are 
equal in height as shown in Fig. 1. 

IMPORTANT: The first peak of the wave form should never be higher 
than the second peak nor should the first peak be lower than the second 
peak by more than 3%. Also, when adjusting the "Bottom Slug," the 
picture must be in sync, therefore, it may be necessary to turn the 
"Horizontal Hold" control counter-clockwise when performing this step. 
After this adjustment has been completed, disconnect 'scope from receiver. 

9. Set " Horizontal Hold" control counter-clockwise and adjust "Top 
Slug" until picture is locked in and does not lose sync when switch-

ing "Channel Selector" knob. Then, turn "Top Slug" slowly counter-
clockwise until picture is just ready to lose sync as shown in Fig. 4. 

10. Horizontal Holding action of receiver should now be as follows: 

a. When " Horizontal Hold" control is at its maximum counter-
clockwise position and "Channel Selector" knob is switched, 
picture may appear as shown in Fig. 4 or be out of sync. 

b. When "Horizontal Hold" control is at its maximum clockwise posi-
tion, picture may lose sync when switching "Channel Selector" 
knob. 

c. When " Horizontal Hold" control is in the center or near the 

center of its range, picture remains stable when switching "Chan-
nel Selector" knob. 

40 to 50 Mc. with 10 Mc, sweep width. 
54 to 88 Mc. with 10 Mc. sweep width. 
174 to 216 Mc. with 10 Mc. sweep width. 

No frequenc:es are listed for the UHF RF Channels. If it ever 
becomes necessary to align the UHF RF Channels, the UHF 
Tuner, part 521170, must be returned to the factory in ac-
cordance with the removal instructions, listed in a subsequent 
section under the heading "VHF-UHF Tuner Servicing Pro-
cedure." 

4 CATHODE RAT OSCILLOSCOPE, preferably a unit with vertical 
amplifier having wide range frequency response and low capacity 
pick-up probe. This instrument is used for observing the over-all band-
pass characteristic and for RF Channel alignment. 

SOUND CHANNEL ALIGNMENT PROCEDURE 
Short antenna terminals together with a jumper wire. 

2. Set receiver Channel Selector to any inactive television channel and 
Contrast control to its maximum counter-clockwise position; other 
controls may be left at any desired setting. 

3. A small screwdriver (preferably non-metallic) can be used for align-

ment of Sound IF. The blade of this tool will fit the slot in the core 

of the transformer. 
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MODEL 2D1353A 

STANDARD SIGNAL 

GENERATOR 
VTVM 

CONNECTIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE OF ADJUSTMENT 

AND OUTPUT INDICATION 
CONNEC- 

TIONS 
FREQUENCY 

Connect as shown 
in Fig. 1. 

4.5 MC. 
unmodulated 

IMPORTANT 
This signal must 
be accurate with- 
in 1/4 of 1% of 
4.5 Mc. Check 
generator calibra- 
tion against a 
crystal controlled 
signal source by 
"zero beating" 
(heterodyning) 
with harmonics 
of the crystal fre- 
quency. 

Connect as shown in 
Fig. 2. 

1. Set Contrast control to its maximum 
counter- clockwise position. 

2. A special detector must be utilized when 
aligning the 4.5 Mc. Sound Trap Coil. 
This unit can be constructed in ac-
cordance with the information con-
rained in Fig. 3. If a VTVM containing 
a high frequency A.. C probe is avail- 
able this " probe con be utilized in 
place of the crystal detector shown in 
Fig. 2 

3. During th:s adjustment only, remove 
one of the three 6CB6 IF amplifier 
tubes ( VI, V2 or V3). This will prevent 
noise in the RF stages from affecting 
the voltage reading while adjusting the 
sound trap. 

#1 

4.5 MC Sound 
Trap 

(See Fig. 10) 

Adjust for minimum reading 
on VTVM. 

Some as 
above 

Some as 
above. 

Connect as shown in 
Fig. 4. 

A " swishing" sound may be heard in the 
speaker during Sound Channel Alignment. 
This sourious oscillation is caused by hon. 
zon tal sweep voltage being picked up in 
the audio system thru stray coupling of 
instrument leads; it should be disregarded 
as it will have no effect on alignment of 
the sound channel. 

#2 
Discriminator 
Secondary 

(See Fig. 10) 

Adjust for maximum reading 
on VTVM. 

# 3 
Discriminator 

Primary 

(See Fig. 8) 

Adjust for maximum reading 
on VTVM. 

# 4 
Sound IF 

Transformer 

(See Fig. 10) 

Adjust for maximum reading 
on VTVM. 

Some as 
above. 

Same as 
above. 

Connect as shown in 
Fig. 5. 

To obtain zero balance of the discriminator 
circuit, two 68,000 ohm resistors will be 
required. These rez.istors must be matched 
so that their respective resistances do 
not differ by more than 1%—the accu- 
racy of the total resistance is not critical. 
Connect the two resistors in series from 
pin 2 of the 678 tube to chassis ground 
os shown in Fig. 5. 

#2 
Discriminator 
Secondary 

(See Fig. 10) 

Note that as slug T2 is rotated, 
a point will be found where the 
voltmeter will swing rather sharp-
I y fro n a positive to a negative 
reading or vice versa. The cor-
rect setting of slug e2 is obtained 

os when the meter reads zero.  s 
slug is moved thru this point. 

Replace the type 6CB6 tube previously removed in the above procedure andturn met on. Tune n to a local channel and should there be an unusual 

amount of " Intercarrier Buzz" refer to procedure on adjoining page to remove this aforementioned fault. 

INSTRUMENT CONNECTIONS FOR SOUND CHANNEL ALIGNMENT 

STANDARD 

SIGNAL GEN. 

SET TO 4.5 MC. 

NO MODULATION 

PURE R.F. 

•  
1000 
MMF. 

GROUND TO 
RECEIVER CHASSIS 

V4 

MO aMP 

•6 

FIG. 1 

Generator Connections 
for Sound Channel and 4.5 Mc. Sound Trap 

Alignment 

%It 
21MP4 

PICTURE WU 

CRYSTAL •  
DETECTOR 
(SEE F10. 3) 

V.T.V.M. 

1 I> GROUND TO t 
RECEIVER CHASSIS 

FIG. 2 

Crystal Detector and VTVM Connections 

for 4.5 Mc. Sound Trap 

Alignment 

100 
MINF. 

IN 
PUT I" K 

1N64 

47K 

.01 
MMF. 

OUT-
PUT 

FIG. 3 

Circuit Diagram for 

Crystal Detector shown in Fig. 2 

618 
SOUND Muumuu, TOR 

SOUND Are 

USE 10,000 OHM 

ISOLATING RESISTOR 

IN SERIES WITH 

METER PROBE 

FIG. 4 

VTVM Connections 

for Sound IF Alignment 

6T8 
SOL« OISCIUMINATOR 

SOWN AMP 

GROUND TO 
RECEIVER CHASSIS 

USE 10,000 OHM 
ISOLATING RESISTOR 

IN SERIES WITH 

METER PROBE 

V.T.V.M. 

é  

68K 

68K 

FIG. 5 

VTVM Connections 

for Sound Discriminator 

Alignment 

REDUCTION OF INTERCARRIER BUZZ 

Under actual reception conditions slight "dynamic" unbalance of the dis-
criminator secondary can emphasize intercarrier buzz due to incomplete 

amplitude modulation rejection. Therefore it is vitally important to obtain 
an accurate setting of the discriminator secondary slug under these con-

ditions. 

Disconnect all instruments (be sure that I.F. tube removed for the adjust-

ment of Sound Trap has been replaced) and then connect an antenna to 

the receiver to obtain program reception from a local station. If inter. 
carrier buzz is prominent, a slight readjustment of the discriminator 

secondary slug (#2) should be made to obtain the "dip" point for the 

buzzing sound. Note that program sound will be clear and free from 

distortion at this point. Buzz should now be at an acceptable minimum 

if station transmission is not at fault. 
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3. 

IF CHANNEL ALIGNMENT PROCEDURE 

A non-metallic screw driver must be used when adjusting the trimmers 
of the IF transformers to prevent a false indication. 

2. In order to eliminate the possibility of spurious oscillation, it is desk-
'able to render the RF oscillator inoperative. This may be accomplished 
by insulating oscillator contacts on the tuner strips. Remove tuner bot-
tom shield and place a piece of transparent cellulose tape on the first 
two contacts (from front) of drum assembly. Use any inoperative chan-
nel and rotate drum to this insulated position. 
Short antenna terminals together with a jumper wire. 

4. Connect a V.T.V.M. and oscilloscope as shown in Fig. 7. 

5. Adjust output attenuator on sweep generator so that reading on 
V.T.V.M. is not in excess of one volt. 

6. Keep output of standard signal generator at a level that provides a 
readable marker but does not distort the curve that is being observed 
on the 'scope. 

7. Certain alignment steps will require a fixed 3 volt A.G.C. bias. When 
necessary, connect negat;ve terminal of battery to the receiver A.G.C. 
line and positive terminal to receiver chassis. See Fig. 8 for convenient 
point of connection. 

GENERATOR 
CONNECTIONS 

GENERATOR 
FREQUENCIES 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

STANDARD SIGNAL 
GENERATOR 

42 Mc. 

& 

45 Mc. 

Detune 2nd IF 
transformer by 
soldering a short 
piece of wire 
or connecting a 
clip to pin 5 of 
V2 (6C116, 2nd IF 
Amp.) Other end 
of wire or clip is 
left unconnected. 

# 8 
and 

# 6 

3rd IF 
Trans. 

(See Fig. 9) 

Adjust trimmers for 
maximum ampli-
lude, bandwidth 
and correct poli. 
honing of markers 
as shown. 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

V3 

6CB6 
3sd I F Ake 

MARKER SIGNAL) r 
' 

GROUND 
RECEIVER 
CHASSIS 

TO Is • 

• 
SWEEP GENERATOR 

45 Mc. 
±-5 Mc. 

SWEEP 

3 4., 

45 42 
MC. MC. GENERATOR 

RECEIVER 
GROUND TO 

CHASSIS 

STANDARD SIGNAL 
GENERATOR 

42 Mc., 

43.5 Mc. 

ilit 

44.9 Mc. 

Remove detuning 
clip discussed in 
previous step. 

# 7 
and 

# 8 

2nd IF 

Trans. 
(See Fig. 9) 

Adjust trimmers for 
maximum ampli-tude, bandwidth 
and correct pos i-
tioning of markers 43.5 

MC. 

44.9 42 
MC. MC. 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

MARKER SIGNAL) 

52 
6C88 

ind 1 F AHD 

A 
t.11 

GROUND 
RECEIVER 
CHASSIS 

TO 

100 
t a 

.. 
Connect a 3 volt 
battery to receiver 
AGC system as ex-
plained in instruc- 
tion 7 at the head 
of this chart. 

•PA. SWEEP GENERATOR 

45 Mr.. 
-2:5 Mc. 

SWEEP 

GENERATOR 

RECEIVER 
GROUND  TO 

CHASSIS 

vi 
ECU 

MI F MW 

s 

STANDARD SIGNAL 
GENERATOR 

41.25 Mc. 
Disconnect 3 volt 
AGC battery from 
receiver. 

# 9  

Sound 
IF Trap 

(See Fig. 9) 

Adjust for minimum reeding on V.T.V.M. 
SWEEP GENERATOR 

Not Used STANDARD 
T 

SIGNAL GEN. 

(SUPPLIES • 

STANDARD SIGNAL 
GENERATOR 

47.25 Mc. Same as above. 

# 10 

Adjacent 
Sound 
IF Trap 

(See Fig. 9) 

Adjust for minimum reading on V.T.V.M. 

MARKER SIGNAL) ... 

GROUND 
RECEIVER 
CHASSIS 

TO A. 
SWEEP GENERATOR 

Not Used 

STANDARD SIGNAL 
GENERATOR 

42.5 Mc. 

& 

44.5 Mc. 

Connect a 3 volt 
battery to receiver 
AGC system as ex- 
plained in instruc- 
tion 7 at the head 
of this chart. 

# 11 

2nd IF 
Grid Coil 

and 

# 12 

1st IF 
Plate Coil 

(See Fig. 9) 

Adjust trimmers for 
maximum ampli-
tude bandwidth 
and correct posi-
honing of markers 
as shown. 

44.5 42.5 
MC. MC. 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

VI 
fiC86 

IstlfAM 

MARKER SIGNAL) t 7 

GROUND 
RECEIVER 
CHASSIS 

TO 

. 
' 

SWEEP GENERATOR 

45 Mc. 
-i.-.5 Mc. 

SWEEP 
IS 
•7,.. 

GENERATOR 

RECEIVER 
GROUND TO 

CHASSIS 

STANDARD SIGNAL 
GENERATOR 

39.75 Mc. Disconnect 1 volt 
AGC battery from 
receiver. 

# 13 

Adjacent 
Picture 
IF Trap 

(See Fig. 9) 

Adjust for minimum reading on V.T.V.M. 

STANDARD 

SIGNAL GEN. 

SOLDER 

GENERATOR 

PIGTAIL FOR 

CONNECTION 

(SUPPLIES 

MARKER SIGNAL) 

6 

SWEEP GENERATOR 

Not Used 

RA SE ARE 
SHIELD TO 
SOL ATE IT 
FROM BASE 

IF CHANNEL ALIGNMENT PROCEDURE - Continued 

GENERATOR 
CONNECTIONS 

GENERATOR 
FREQUENCIES 

MISCELLANEOUS 
INSTRUCTIONS 

TRIMMER 
OR SLUG 

TYPE OF ADJUSTMENT 
AND OUTPUT INDICATION 

STANDARD SIGNAL 
GENERATOR 

42.5 Mc. 

& 

44.5 Mc. 

Connect a 3 volt 
battery to receiver 
AGC 
explai system as ned in in- 
struction 7 at the 
head of this chart. 

# 14 

1st IF 
Grid Coil 
(See fig. 9) 

#15 

Converter 

Plate 
Coil 

(See Fig. 10) 

Ad¡ust trimmers for 
mo.i,„um ampli-
lude, bandwidth 
and correct posi-
tioning of 
as shown. 

44.5 
42.5 

MC, MC. 

V 

SWEEP 
GE markers 
GENERATOR 

SWEEP GENERATOR 

45 Mc. 
±-5 Mc. GROUND 

TUNER 
TO 

FRAME 

STANDARD SIGNAL 
GENERATOR 

39.75 Mc., 

41.25 Mc., 

45.75 Mc. 

AL 

47.25 Mc. 
some es above. 

The general shape of the overall IF 
response curve and position of mark. 
ers should compare with that shown. 
The picture carrier marker ( 45.75 47 46 44 2 
Mc.) should appear at approximate. 4 40 

STANDARD 

SIGNAL GEN, 

(SUPPLIES 

MARKER SIGNAL) 5 

ly the 50./0 amplitude position. 
Should this observation fail to meet 
the above requirement, it will be 20- 
necessary to make a small change 
in the setting of one or a combina- 40- 
tion of the following trimmers until 

the desired results are achieved. 
Trimmers, # 5, 6, 7, 8, 11, 12, 14 so- 
and slug 15. 

00 
The sound carrier marker (41.25 % 
Mc.) should appear at the position 
shown on the curve. If the position of this marker is not correct, then 

it will be necessary to readjust the 
setting of trimmer # 9 as explained 
previously in this procedure. 

To properly ob he position of the adjacent 
(39.75 Mc.) and the adjacent channel sound 
be necessary to increase the vertical gain 
output of the sweep and standard signal 
disconnect the 3 volt AGC battery from receiver. 
compare favorably with that shown, repeat 
# 10 and 13 as explained previously 
greater care in obtaining a minimum reading 

II-f I 1 

1 

1 
 - 

45.76 
MC. 

IF. RESPONSE 
CURVE 

14C.l. .1.'"\ 47.25 

channel picture 
carrier (47.25 

control on the 'scope 
generators. Also, 

If these markers 
the adjustment 

in this procedure, 
on the VTVM. 

1 I 1 

s 
41.25 
MC. 

r/ip 

\i,ig 

carrier 
Mc.), it 

and 
be sure 

do 
of trimmers 
exercising 

Ils 

will 
the 
to 

not 

GROUND TO 
TUNER FRAME 

SOLDER PIGTAIL FOR 

GENERATOR CONNECTION 

2. 

RA SE TUBE 
sHIELo To 
ISOLATE IT SWEEP GENERATOR 

45 Mc. 
-±5 E. 

FROm RASE 

PLACE i000 msAFID 

CONDENSER ACROSS 
'SCOPE TERMINALS 
AS AN R.F. FILTER 

GROUND TO 
RECEIVER 
CHASSIS 

USE 10.000 OHM 
ISOLATING RESISTOR 
IN SERIES WITH METER 

AND OSCILLOSCOPE PROSES 

39 241 
•3•1C. 

40 • s's 

43 
CAA 

GROUND TO 
RECEIVER 
CHASSIS 

94 
12 8Y1 

VIDEO Ma 

46A 
300.. 

CONTRAST 

FIG. 7 

VTVM and Oscilloscope Connections 

for IF Channel Alignment 

BOTTOM SLUG 

eeneR 

HORIZONTAL DRIVEGNPRIORIZONIAL .N6( 

EAGC CONNECTION POINT 
Connel sel•Ave ref fronol of 3 re, 
Pèllegy le thos pen, tor I r end R I' 
61.Annlent. pos... . fier y lernmil 
conAecILlo receiver LA... 

FIG. 8 

Bottom View of Chassis 

ADJACENT 
PICTURE 
Ir TRAP 

2,d Ir 
PLATE coil 

ADJACENT 
SOUND 

I( TRAP 

2na IP 
TRANS 
SEC 

SNIIE 
TRANS 
SEC 

FIG. 9 

View of IF Strip 

fsteols-

,atki 

SOUND LE MO 
OAK 

ITOKAPASS 11 II A0Orjte•A 
Á 

CONVERTER PLATE 
Con 

R 
PLATE MUMMER 

1:1-= 

FIG. 10 

Top View of Chassis 
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MODEL 2D1353A 

VHF RF CHANNEL ALIGNMENT PROCEDURE 
The procedure listed below is only for the VHF RF Channels. If it ever 

becomes necessary to align the UHF RF Channels, the UHF Tuner, part 

521170, must be returned to the factory in accordance with the removal 
instructions, listed in a subsequent section under the heading "VHF-UHF 

Tuner Servicing Procedure." 

1 CAUTION: The shell of the picture tube has a high voltage potential, 

approximately 14,000 volts, and contact should be avoided. As the 

adjustment screws are in relatively close proximity to this shell, some 

means of insulation from accidental contact should be provided. 

2. Connect a 3 volt battery to the receiver AGC system so that negative 

terminal of battery connects to AGC line and positive terminal of bat-

tery connects to receiver chassis. ( See Fig: 10 for convenient point 

of connection.) 

STANDARD SIGNAI. 

GENERATOR 
SWEEP GENERATOR VTVM 

CONNEC- 

TIONS 

SCOPE 

CONNEC- 

TIONS 

MISCELLANEOUS 

INSTRUCTIONS 

TRIMMER 

OR SLUG 

TYPE Of ADJUST-
MENT AND OUTPUT 

INDICATION CONNEC- 

TIONS 
FREQUENCY 

CONNEC- 

TIONS 
FREQ. 

RF AMPLIFIER AND MIXER ALIGNMENT 

Connect as 
s how n in 
Fig. 11. 

209.75 MC. 
Sound Carrier 
205.25 MC. 

Picture Corn' 
en Marker, 

Connect as 
shown in Fig. 
11 and set 
controls for 
sweep width 
of 10 Mc. on 
t e I e v.i - 
sien channel 
specified in 
the next col- 
umn. 

CHANNEL 

# 12 
Not used, 

Connect as 
shown in 
Fig. 12. 

tar to # 12. 
#16 

Mixer Grid, 
(See Fig. 18) 

# 17 
RF Amp. 
Plate. 

(See Fig. 18) 

#18 
RF Amp. 
Grid, 

(See Fig. 18) 

Adjust these trimmers to obtain proper-
ly shaped RF band pass characteristic as 
shown in Fig. IS. Use Mixer Grid trim. 
mer # 16; and RF Amplifier Plate trimmer 
=17 to obtain correct amplitude of char-
acteristic in vicinity of picture and sound 
carrier markers. Then adjust RF Amp. 
Grid tr,nrner #18 to equalize overall 
amplitude. Repeat adjustment of trim-
mers eo be sur,.. correct response has 
been obtained. 

IMPORTANT: When adjusting trimmers 
#9, 10 and 11 it will be noted that the 
band pass characteristic can be broad-
ened by sacrificing amplitude. It is un-
desirable to overly broaden the curve as 
that would result in a loss of sensitivity. 

IMPORTANT: 
Keeo output of 
standard signal 
generator at a level 
that providesa 
readable marker 
but does not distort 
the curve that is be- 
ing observed on the 
scope. 

some os 

above . 

The bandpass 
charac- 
teristic for 
each of the 
SUCC•S. 

sive channels 
should now 
be observed 
individ- 
ually. For fre- 
ouency setting 
of marker sig- 
ma's see table 
in Fig. 14. 

Some as 
above. 

Set sweep 
gener- 
ator to 
c h a n - 
nel f r e - 
q u e n - 
cies being 
observed, 

Not used. Saamb:„.a.s 
Set channel selector 
to channel being 
observed. 

The RF band pass characteristic of the other television 
channels should now be checked without disturbing the 
settings of trimmers # 16, 17 and 18 Adjust the RF 
sweep generator and marker generator for operation on 
the other television channels, observing position of both 
the sound carrier and picture carrier markers. Band pass 
characteristic of these channels should conform close to 

the RF response curve in Fig. 15. If necessary, a com-
promise may be obtained to compensate for large varia-
tions in channel response by returning to channel #12 
and making slight changes in the settings of trimmers 
#16, 17 and 18. 

OSCILLATOR ALIGNMENT 

1. IMPORTANT: Before undertaking oscillator alignment be sure IF 3. 

circuits ore correctly aligned for band ens characteristic illustrated 

in IF alignment procedure. 
2. During oscillator alignment, it is necessary to set the Fine Tuning 4. 

control so that the tooth on the fiber fine tuning cam points downward 

(correct position for this control is shown in Fig. 17), 

During this step and thru-out all succeeding steps it is necessary to: 

keep outp.st of sweep generator at a level that does not allow reading 

on VTVM to exceed one volt. 
Keep output of standard signal generator at a level that provides a 

readable marker but does not distort the curve that is being observed 

on the ' scope. 

Connect os 
shown in 
Fig. 11. 

209.75 MC. 
Sound Carrier 

Marker, 

205.25 MC. 
Picture Corn- 
er Marker, 

Connect as 
shown in Fig. 
11 and set 
controls for 
sweep width 
of 10 Mc. on 
televi- 
sion channel 
specified in 
the next col- 
urnn. 

CHANNEL 

# 12 

Connect as 
shown in 
Fig. 13. 

Connect as Coe 
shown in 
Fig. 13. 

Set Channel 
Selector to 

#12 

Be sure that gener-
ator's output does 
not exceed voltage 
specified in instruc-
tions #3 and 4 
above. 

Using a non-metallic screwdriver to adjust channel # 12 
oscillator slug (accessible thru hole on front of RF 
Tuner Unit-see Fig. 17) shift response curve so that 
picture carrier marker is located at the position indicated 
in Fig. 16. 

Position of sound carrier marker should appear as in-
dicated in Fig. 16. 

Some as 
above, 

The bandpass 
charac- 
teristic for 
each of the 
succ•s- 
sive channels 
should now 
be observed 
indivud- 
uolly. For fre- 
quency setting 
of marker sig- 
nais see table 
in Fig. 14. 

Some as 
above, 

Set sweep 
g • n • r - 
ator to 
c h a n - 
nel f r • - 
q u en. 
cies being 
ob d. 

Some os 
above, 

Some as 
above, 

Set channel selector 
to channel being 
ob d.  

Adjust the RF sweep generator and marker generator 
for operation on the other television channels. After set. 
ting Channel Selector to corresponding channel, adjust 
oscillator slug thru hole on front of RF Tuner Unit ( see 
Fig. 17). This permits response curve to be shifted so 
that picture and sound carrier markers will appear at 
the position indicated in Fig. 16. 

NOTE: Make sure that cam on fine tuning control shaft 
remains properly positioned during this step (tooth on 
the cam pointing downward-see Fig. 17). 

If an oscil ator slug "falls into" its coi form dur ng adjustment remove the slug move toward the end so that its threads will be engaged by the 

the Channel Coil from the turret assembly and lift the Slug Retaining Slug Retaining Spring when that spring is returned to its normal position. 

Spring aside. By tapping the coil form it should be possible to make 

If an unsatisfactory overall response is obtained for a particular shown in Fig. 15, then, ( 1) attempt to obtain a better compromise for RF 

channel, observe RF Amp. and Mixer response curve for that channel, response on all channels by realigning RF Amp. and Mixer circuits, or (2) 
If chorncteristic does not conform reasonably well within the typical curve try replacing Antenna, RF and Oscillator coils for the particular channels. 

STANDARD 

SIGNAL GEN. 

(SUPPLIES 

MARKER SIGNAL) 

SWEEP GENERATOR 

WITH 50 OHM 

UNBALANCED 

OUTPUT CABLE 

PLACE 1000 MMF. CONDENSER ACROSS SCOPE TERMINALS 
AS AN R.F. FILTER 

FIG. 11 
Generator Connections 

for RF Channel Alignment 

INSTRUMENT CONNECTIONS FOR R.F. CHANNEL ALIGNMENT 

COUPLE LOOSELY- DO NOT MAKE 

ELECTRICAL CONTACT- MERELY TWIST 

INSULATED WIRES TO FORM TWO TURNS. 

12 Oft 

USE 10,000 OHM 
ISOLATING RESISTOR 

IN SERIES WITH 
OSCILLOSCOPE PROBE 

GROUND 
TO 

RECEIVER 
CHASSIS 

ANTENNA 
TERMINALS 

FIG. 12 
Oscilloscope Connections 

for RF Amp. and Mixer Alignment 

PLACE 1000 MMFD 

CONDENSER ACROSS 

'SCOPE TERMINALS 

AS AN R.F. FILTER 

GROUND TO 
RECEIVER 
CHASSIS 

USE 10,000 OHM 
ISOLATING RESISTOR 

IN SERIES WITH METER 
AND OSCILLOSCOPE PROBES 

• 11 MC. 
se 

• 4 241 

40 

171, 

GROUND TO 
RECEIVER 

CHASSIS 

128Y7 
veto Ate 

44A.n. 
CONTRAST 

FIG. 13 
VTVM and Oscilloscope Connections 

for Oscillator Alig,nment 

CHANNEL 

NUMBER 
PICTURE CARRIER 

MARKER FREQ. 
SOUND CARRIER 

MARKER FREQ. 

13 211.25 MC. 215.75 MC. 

12 205.25 MC. 209.75 MC. 

11 199.25 MC. 203.75 MC. 

10 193.25 MC. 197.75 MC. 

9 187.25 MC. 191.75 MC. 

8 181.25 MC. 185.75 MC. 

7 175.25 MC. 179.75 MC. 

6 83.25 MC. 87.75 MC. 

5 77.25 MC. 81.75 MC. 

4 67.25 MC. 71.75 MC. 

3 61.25 MC. 65.75 MC. 

2 55.25 MC. 59.75 MC. 

FIG. '14 

EACH DIVISION. I MC. 

TYPICAL 
RF RESPONSE 

CURVE 

PICTURE SOUND 

FIG. 15 

FINE TUNING SHAFT 

CHANNEL SELECTOR SHAFT 

FINE TUNING CAM 
This ten most beset 
to position shown when 

achustine oscAlator slut. 

EACH DIVISION 41MC. 
41 111144 

20--

40- SOUND 
MARKER 

60- 

80 -  

IOSO: 

608 

Jr 

PICTURE 
MARKER 

TYPICAL OVER•Ll 
RESPONSE CURVE 

FIG. 16 

MIXER GRID TRIMMER 

OSCILLATOR COIL TUNING 
SLUG FOR CHANNEL IN USE: 

other channels 

become accessible thru 
same opening as Channel 
Selectodand Tuner Turret) 
is rotated. 

FIG. 17 
Front View of 

VHF RF Tuner Unit 

FIG. 18 
Trimmer Location of 

VHF RF Tuner 
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ANTENNA INPUT 
A 'air WHITE 

BLACK WHITE 
N WHITE 

{LUC &WHITE 
BOTTOM VIEW OF CHASSIS SHOWING 
CONNECTIONS TO RF TUNER UNITS 

CJohn E. Rider 

RED TO 54 

Tenet 

SHIELDED 

cojeo, cocan 521187 R F TUNER UNIT 
lava. semi SOS SeunD RELP5PtDI 

VOLTAGE MEASUREMENTS 

All voltages measured with o 20,000 Ohio per colt meter 
with the receiver connected to o 117 volt 60 cycle power 
supply. 

Tuner set to on inactive channel with antenna terminals 
shorted and connected to ground. 
Controls set for normal reception — Contrast control com-
pletely counterclockwise. 

Voltages marked with an asterisk (•) will vary widely with 
control settings. 

R.F. tuner voltages were measured with tubes removed 
from sockets. 

No voltage reading at a tube element indicates zero voltage 
or voltage which cannot be accurately measured with a 
20,000 Ohm per volt meter. 

OSCILLOGRAMS 

All oscillograrns taken with ground 

lead of 'Scope connected to receiver 

chassis and controls set for normal 

reception. Contrast control adjusted 

to give 50 volts peak to peak at 

cathode of picture tube. Oscilloscope 

vertical amplifier response was flat to 

within 20% at 2 MC. 

Number appearing to the left of oscil-

logram specifies setting of horizontal 

sweep frequency control on 'Scope. 

azA—s 
‘tliF9 

0« 0.- *.11L.D 
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MODEL 2D1353A 

TUBE AND CONTROL LOCATIONS 

CHANNEL 
SELECTOR 

PHONO SWITCH 
UP-PHONO - 

DOWN-TELEV 

TONE 

BRIGHTNESS HORIZONTAL 
HOLD 

VERTICAL 
HOLD 

_t_ 

VOLUME 
ON 

.0,-- CONTRAST 

7.110 ( 6A F4 
IL B.F. 03 

616 
V. H F. MIXER - 0SC. 
US. F. I. F. AMP. 

›ote -. •. 6807 OR 6‘1307A 68Z7 
VHF, R. F. AMP. 
U. H F. L F. AMP. 

V2 (6CB;) 
2ndIF AMP 

V3 (6CB) 
3rd I f AV, 

VIDEO AMP SOUND AMP 
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PARTS LIST 
Notice: Some parts listed below have special characteristics. Do not use substitutes for replacement purposes. 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

CONDENSERS 

C I  513447 Condenser-ceramic 9 Mmfd. +10% 500v. 1.05 
C 2  513039 Condenser-ceramic 1500 Mmfd. -I-10% 400v. .35 
C 3  513038 Condenser-ceramic 1500 Mmfd. -1-10% 400v. .35 
C 4  513037 Condenser-ceramic 470 Mmfd. -±10% 400v. .35 
C5  513038 Condenser-ceramic 1500 Mmfd. --.1:10% 400v. .35 
C 6  513037 Condenser-ceramic 470 Mmfd. ±-10% 400v. .35 
C 7.  513038 Condenser-ceromic 1500 Mmfd. :1:10% 400v. .35 
C il  513448 Condenser-ceramic 12 Mmfd. :I- 5% 500v. 1.05 
C 9  513449 Condenser-ceramic 5 Mmfd. ±-10% 500v. 1.05 
C 10  513038 Condenser-ceramic 1500 Mmfd. -± 1096 400v. .35 
C 11  5130U) Condenser-ceramic 1500 Mmfd. -±10% 400v. 
C 12 .....   513037 Condenser-ceramic 470 Mmfd. -9096 400v. .35 
C 13  513038 Condenser-ceramic 1500 Mmfd. -±-1096 400v. .35 
C 14  513037 Condenser-ceramic 470 Mmfd. J-1096 400v. .35 
C 15  513038 Condenser-ceramic 1500 Mmfd. -±-10% 400v. .35 
C 16  513443 Condenser-ceramic 8 Mrnfd. ±-10% 500v. .35 

(The above condensers were used when 
letter " A" is not included in series desig-
natións at rear of chassis.) 

2 513038 Condenser--ceramic 1500 Mmfd. 400 volt 
3   513038 Condenser-ceramic 1500 Mmfd. 400 volt 
4   513038 Condenser-ceramic 1500 Mmfd. 400 volt 
5   513013 Condenser-ceramic 5000 Mmfd. 450 volt 
6   513013 Condenser-ceramic 5000 Mmfd. 450 volt.. 
10   513455 Condenser-ceramic 8.2 Mmfd. -2:596 400 

volt (Temperature compensating)  . 
11  513039 Condenser-ceramic 1500 Mmfd. 400 volt 
14  513037 Condenser-ceramic 470 Mmfd. 400 volt 
18  513037 Condenser-ceramic 470 Mmfd. 400 volt . 
19  513039 Condenser-ceramic 1500 Mmfd. 400 volt 
20  513448 Condenser-ceramic 12 Mmfd. -2±-3% 500 volt 

(Temperature compensating)   1.05 
24  5134.49 Condenser-ceramic 5 Mmfd. -±1% 500 volt 

(Temperature compensating) . ........ . 1.05 
20  513038 Condenser-ceramic 1500 Mmfd. 400 volt .35 
30  513037 Condenser-ceramic 470 Mmfd 400 volt .35 
34  513038 Condenser ceramic 1500 Mmfd. 400 volt .35 
33  511044 Condenser-ceramic 680 Mmfd. 400 volt .25 
38  513454 Condenser-ceramic 4 Mmfd. -±-1% 500 volt 

(Temperature compensating)   .25 
(The above condensers were used when 
letter "A" is included in series designation 
at rear of chassis.) 

40  513432 Condenser-ceramic 5 Mmfd. -±-1096 MO volt 
(Temperature compensating)   

45   513013 Condenser-ceramic 5000 Mmfd. 450 volt 
47  512238 Condenser-.22 Mfd. 200 volt  
50  513438 Condenser-ceramic 47 Mmfd, ri-596 500 v. 

(Temperature compensating) 
58  512239 Condenser-.47 Mfd. 200 volt  .75 
61   513032 Condenser-ceramic 220 Mmfd. 1000 volt..40 
62 ...   512216 Condenser-. 1 Mfd. 200 volt  .30 
65   512235 Condenser-.047 Mfd. 200 volt .30 

( 512210 Condenser-.03 Mfd. 200 volt ( used when let-
ter " 8" is inc'uded in series designation at 

71 rear of chassis)  35 
513013 Condenser-ceramic 5000 Mmfd. 450 volt (used  

77 ( desianation at rear of chassisl  
wh-n letter " B" is not included in series 

.36 
513013 Condenser-ceramic 5000 Mmfd. 430 volt  .36 

79  513013 Condenser-ceramic 51100 Mmfd. 450 volt.... .36 
81  519013 Condenser-ceramic 5000 Mmfd. 450 volt.... .36 
82  51301:1 Condenser-ceramic 5000 Mmfd. 450 volt.... .36 
85-A,8,C 508072 Condenser-electrolytic 

A-40 Mfd. 450 volt 
B-40 Mfd. 450 volt   4.50 
C-40 Mfd. 450 volt 

89  160095 Condenser-electrolytic 40 Mfd. 300 volt  2.00 
90-A,b 509002 Condenser-electrolytic 

A-80 Mfd. 250 volt I 
8-100 Mfd. 50 volt I 

91  504719 Condenser-electrolytic 4 Mfd. 450 volt  1.00 
95  512235 Condenser-.047 Mfd. 200 volt  .30 
98 # 512239 Condenser-.47 Mfd. 200 volt  .75 
103  512205 Condenser-. 01 Mfd. 400 volt  .23 
107  512502 Condenser-mica 100 Mmfd. -±-1094, 500 volt .25 

508071 Condenser-trimmer 10-16o Mmfd. ( Horizontal 
Drive) (used when letter " E" is included 
in series designation at rear of chassis)  .40 

Condenser-trimmer assembly 
A-10-160 Mmfd. (Horizontal Range)) 

.90 11-10-160 Mmfd. (Horizontal Drivel(   
(used when letter " E" is not included in 
series designation at rear of chassis) 

1(19 513030 Condenser-ceramic 47 Mmfd. 1000 volt .40 
110   512232 Condenser-.0022 Mfd. 400 volt  .25 
115  512235 Condenser-.047 Mfd. 200 volt  .30 

108 W520991 

.35 

.35 

.35 

.35 

.36 

.36 

.25 

.35 

.35 

.35 

.45 

.30 

.36 

.50 

.45 

3.00 

CONDENSERS-Continued 

119   512239 Condenser.47 Mfd. 200 volt  .75 
121  512236 Condenser .047 Mfd. 400 volt  .30 
122  312233 Condenser.022 Mfd. 400 volt   30 
127   513427 Condenser-ceramic 200 Mmfd. -±-296 

(Temperature compensating)   .65 
512311 Condenser-.01 Mfd. 400 volt (Special char-

acteristic) (used when letter "F" is in-
cluded in series designation at rear of 

130. chassis)   .30 
512205 Condenser-.01 Mfd. 400 volt (used when 

letter "F" is eat included in series desig-
nation at rear of chassis)  -25 

131 512547 Condenser-mica 820 Mmfd. -±5% 500 volt .50 
132  513009 Condenser-ceramic 1000 Mmfd. 500 volt.... .28 
133  513006 Condenser-ceramic 270 Mmfd. 500 volt (used 

when letter " E" is included in series des-
.25 
.50 

ignotion at rear of chasms)  
135 512238 Condenser-.22 Mfd. 200 volt 
137 512218 Condenser-.1 Mfd. 600 volt  35 
141 512237 Condenser-. 0.47 Mfd. 600 volt  .40 
142 512234 Condenser.022 Mfd. 600 volt  35 
144  520990 Condenser-ceramic 500 Mmfd. 20,000 volt.. 1.75 
1,17 512235 Condenser-.047 Mfd. 200 volt  .30 
150  513027 Condenser-ceramic 56 Mmfd. ± 100/0 1500 v. .45 
132  513001 Condenser-ceramic 2.2 Mmfd. 500 volt  .16 
155  513013 Condenser-ceramic 5000 Mmfd. 450 volt.....36 
156  513013 Condenser-ceramic 5000 Mmfd. 450 volt__ .36 
158-A  509706 Condenser-ceramic 10 Mmfd. (port of 

sound discriminator)     3.00 
Condenser-ceramic 95 Mated. (port of 

sound discriminator)   3.00 
160  513010 Condenser-ceramic 1500 Mmfd. 350 volt.....30 
162  513013 Condenser-ceramic 5000 Mmfd. 450 volt-..36 
165  313013 Condenser-ceramic 5000 Mmfd. 450 volt.... .36 
166  512235 Condenser-.047 Mfd. 200 volt   .30 
167  513013 Condenser-ceramic 5000 Mmfd. 430 volt.... .36 
170   505174 Condenser-electrolytic 10 Mfd. 150 volt  .90 
171 513010 Condenser-ceramic 1500 Mrnfd. 350 volt   .30 
173   513006 Condenser-ceramic 270 Mmfd. 500 volt  .25 
174.... ..... 512205 Condenser-.01 Mfd. 400 volt  .25 
175  512204 Condenser-.01 Mfd. 200 volt   .25 
179 ...... .. 513013 Condenser-ceramic 5000 Mmfd. 450 volt.....36 
183-A  508062 Condenser-ceramic .01 Mfd. 450 volt 

(part of Integrator Unit) - 1.40 
183.0  508062 Condenser-ceramic 2000 Mmfd. 450 volt 

(port of Integrator Unit)  1.40 
183-E.... 508062 Condenser-ceramic 5000 Mmfd. 450 volt 

(part of Integrator Unit)  1.40 
183-G.... 508062 Condenser-ceramic 5000 /Mad. 450 volt 

(part of Integrator Unit)  1.40 
185   512533 Condenser-mica 4700 Mmfd. -1.-5% 1000 v. 1.40 
190 .. 512236 Condenser.047 Mfd. 400 volt  .30 
192 504719 Condenser-electrolytic 4 Mfd. 450 volt____ 1.00 
194 . 512218 Condenser-. 1 Mfd. 600 volt   .55 
206 513013 Condenser-ceramic 5000 Mmfd. 450 volt  .36 
210 .   512216 Condenser-. 1 Mfd. 200 volt (used when 

letter "G" is included in »fig» designa-
tion at rear of chassis)  .30 

216 512502 Condenser-mica 100 Mmfd. 300 volt (used 
when letter " E" is included in series des-
ignation at rear of chassis)   .25 

218 513030 Condenser-ceramic 47 Mmfd. 1000 volt 
(used when letter " E" is included in series 
designation at rear of chassis) 40 

240 513044 Condenser-ceramic 680 Mmfd. 400 volt 
(used when letter "K" is included in series 
designation at rear of chassis) 

404 509064 Condenser-trimmer 3-9 Mmfd. 
406 5134.53 Condenser-ceramic 3 Mmfd. d> 10% 300 e. 

(Temperature compensating) .35 
408 513033 Condenser-ceramic 1.5 Mmfd. 500 volt... .35 
409 Condenser-ceramic 800 Mmfd. (Feed titre 

type) (part of center shield) . ...   - 
415 513041 Condenser-ceramic 1000 Mmfd. 500 volt  .30 
417 509063 Condenser-trimmer 0.5-3 Mmfd.   .40 
418 513040 Condenser-ceramic 68 Mmfd. -_!_-10% 500 v  .40 
421  513450 Condenser-ceramic 5 Mmfd. ±-5% 500 v . .40 
422   • Condenser - fine tuning (3-5 Mrnfd)  
423 520719 Condenser-ceramic 47 Mmfd. 1-1096 500 

volt (Temperature compensating)   .40 
426 513437 Condenser-ceramic 10 Mmfd. -I-109is 500 

volt (Temperature compensating)......... .40 
427 509063 Condenser-trimmer 0.5-3 mmfd ao 
430 513041 Condenser-ceramic 1000 Mmfd. 500 volt. .30 
432 513451 Condenser-ceramic 6.8 Mmfd. -±596 500 v. .85 
435 513009 Condenser-ceramic 1000 Mmfd. 500 volt .28 
436 513452 Condenser-ceramic 110 Mmfd. -.!-_596... .45 

158-6 509706 
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•-This part is not supplied as o Service replacement item. 
:-This part is not supplied as a Service replacement item Tuner to be returned to factory for repair. 

ALL PRICES ON THIS PARTS LIST ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
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513041 

CONDENSERS- Continued 

Condenser-ceramic 800 Mmfd. (Feed thru 
type) ( part of center shield)  

Condenser-ceramic 800 Mmfd. (Feed thru 
type) (part of center shield) -.-

Condenser-ceramic 800 Mmfd. (Feel thru 
type) (part of center shield)  

Condenser-ceramic 1000 Mmfd. 300 volt 
Cond -ceramic 800 Mmfd. (Feed thru 

type) (part of center shield) 
Condenser-ceramic 1000 Mmfd. 500 volt  .30 
Condenser-ceramic 1.0 Mmfd. 500 v  
Condenser-ceramic 1.0 Mmfd. 500 v  
Condenser-trimmer 0.8-6.5 Mmfd  
Condenser-ceramic 2.7 Mmfd. 500   
Condenser-ceramic 0.25 Mmfd. -±-10% 500 v  
Condenser-ceramic 0.25 Mmfd. -±-10% 500 Y  
Condenser-ceramic 100 Mmfd. 500 v  
Condenser-ceramic 8.0 Mmfd. 500   
Condenser-trimmer 0.8-6.5 Mmfd  
Condenser-ceramic 2.5 Mmfd. -±-10% 500 v  
Condenser-ceramic 2.2 Mmfd. ±-10% 500 v  
Condenser-ceramic 0.68 Mmfd. -±-10% 300 y  
Condenser-trimmer 3-10 Mmfd  
Condenser-ceramic 6.0 Mmfd. 500 y 
Condenser-ceramic 68 Mmfd. 500 y 
Condenser-ceramii 61 Mmfd. 500 y 

RESISTORS 

R 1  510151 Resistor-carbon 6800 Ohms -1-.10% I/2 watt 
R 2  510112 Resistor-carbon 47 Ohms J-10% 1/2  watt . 12 
R 3  510153 Resistor-carbon 8200 Ohms -±10% 1/2  watt . 12 
R 4  510138 Resistor-carbon 1200 Ohms -±-10% 1/2 watt . 12 
R 5  510142 Resistor-carbon 2200 Ohms -2=10% 1/2 watt .12 
R 6  510783 Resistor-carbon 24,000 Ohms i-5% 1/2  watt .30 
R 7  510154 Resistor-carbon 10,000 Ohms J-10% 1/2  watt .12 
R 8  51.0112 Resistor-carbon 47 Ohms -±-10% 1/2  watt . 12 
R 9  510130 Resistor-carbon 470 Ohms ±10% 1/2 watt . 12 
R 10.510153 Resistor-carbon 8200 Ohms ±-10% 1/2 watt .12 
R 11  510114 Resistor-carbon 56 Ohms -2--10% I/2 wott . 12 
R 12  510130 Resistor-carbon 470 Ohms -±10% V2 watt .12 

(The above resistors were used when let-
ter "A" is not included in series designa-
tion at rear of chassis.) 

7  510118 Resistor-carbon 100 Ohms -±-10% I/2 watt .12 
e  510348 Resistor-carbon 4700 Ohms -±10% 2 watt .25 
12  510151 Resistor-carbon 6800 Ohms C:10% I/2 watt .12 
13  510112 Resistor-carbon 47 Ohms --L-10% I/2 watt.12 
15  510151 Resistor-carbon 6800 Ohms -±10% 1/2 watt . 12 
17  510138 Resistor-carbon 1200 Ohms -±-10% 1/2  watt . 12 
21  510783 Resistor-carbon 24,000 Ohms -..L-5% 1/2 watt .30 
23  510172 Resistor-carbon 100,000 Ohms -1.-10% 1/2  w. . 12 
26  510151 Resistor-carbon 6800 Ohms -±10% 1/2  watt . 12 
27  510174 Resistor-carbon 120,000 Ohms ±-10% 1/2 w. .12 
29  510112 Resistor-carbon 47 Ohms -1.-10% lh watt . . 12 
32  510153 Resistor-carbon 8200 Ohms -±-10% 1/2  watt .12 
33  510117 Resistor--carbon 82 Ohms -±-10% I/2 watt....12 
36  510130 Resistor-carbon 470 Ohms -±-10% 1/2 watt .12 

(The above resistors were used when letter 
"A" is included in series designation at 
rear of chassis.) 

510150 Resistor-carbon 3600 Ohms -±-10% 1/2 watt .12 
  510166 Resistor-carbon 47,000 Ohms -..t10% 1/2  w. . 12 
  510133 Resistor-carbon 8200 Ohms -±-10% I/2 watt .12 

510723 Resistor-carbon 12,000 Ohms -±5% 1/2 watt 
(used when letter "H" Is Included in series 

52  designation at rear of chassis)  .16 
510744 Resistor-carbon 15,000 Ohms -2--.5% I/2 watt 

(used when letter "H" is net included in 
series designation at rear of chassis)  .16 

510242 Resistor-carbon 2200 Ohms --L-10% 1 watt 
(used when letter "H" Is Included In series 
designation at rear of chassis)  .16 

510247 Resistor-carbon 3900 Ohms -±-10% I watt 
(used when letter "H" is not included In 
series designation at rear of chauls)  .16 

510141 Resistor-carbon 1800 Ohms ±-10% 1/2 watt 
(used when letter "H" is included In series 
designation at rear of chassis)  .12 

310139 Resistor-carbon 1500 Ohms --L-10% 1/2  watt 
(used when letter "H" is net included In 
series designation at rear of chassis)  .12 

Resistor-carbon 33,000 Ohms -±-10% 1/2 w  .12 
Resistor-carbon 3.3 Meg. ±-10% 1/2 watt.....12 
Resistor-carbon 100,000 Ohms -±- 10% I/2 w. . 12 
Resistor-carbon 100,000 Ohms CA0% 1/2 w. . 12 
Resistor-carbon 15,000 Ohms -1.-10% 1/2  w  

(used when letter "G" is not included In 
series designation at rear of chassis)  . 12 

510186 Resistor-carbon 560,000 Ohms -±10% 1/2  w  
(used when letter "G" Is Included In series 
designation at rear of chassis)  .12 

510172 Resistor-carbon 100,000 Ohms ±-10% 1/2 W  
(used when letter "G" is not included in 
series designation at rear of chassis)  . 12 

.30 
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RESISTORS- Contlnued 

510178 Resistor-carbon 220,000 Ohms --L-10% 1/2  w  
(used when letter "J" is included in series 
designation at rear of chassis)  .12 

510172 Resistor-carbon 100,000 Ohms -± 10% 1/2 w  
(used when letter "G" is included In series 
designation at rear of chassis)  .12 

510181 Resistor-carbon 330,000 Ohms ± 10% 1/2  w  
(used when letter " E" is included in series 
designation at rear of chassis)  .12 

510184 Resistor-carbon 470,000 Ohms + 10% I/2 w. 
(used when letters "E," "G" and "J" are 
not included in series designation at rear 
of chassis)   

510167 Resistor-carbon 47,000 Ohms -±-10% 1/2 W. 
(used when letter "G" is included In series 

70  designation at rear of chassis)  
510172 Resistor-carbon 100,000 Ohms -1--10% 1/2 W  

(used when letter "G" is not included In 
series designation at rear of chassis)  . 12 

Resistor-carbon 10 Ohms -±-10% 1/2  w  .12 
Resistor-carbon 100,000 Ohms -±-10% 1/2 w  .12 
Resistor-wire wound 50 Ohms -1.-10% 5 w  
Resistor-wire wound 600 Ohms -.1-10% 10 w  
Resistor-wire wound 400 Ohms -±-10% 10 w  .75 
Resistor-carbon 1500 Ohms -1-10% I/2 watt . 12 
Resistor-carbon 15,000 Ohms -±-10% 2 w. .35 
Resistor-carbon 18,000 Ohms J-10% 1/2  w. .12 
Resistor-carbon 2.2 Meg 1/2  watt  .12 
Resistor-carbon 1.5 Meg. + 10% V2 watt 

(used when letter " E" is included In series 
designation at rear of chassis)  

510777 Resistor-carbon 1.2 Meg. +5% 112 waft 
(used when letter " E" is net included In 
series designation at rear of chassis)  .12 

99  510171 Resistor-carbon 82,000 Ohms -±10% I/2 w. .12 
100  510171 Resistor-carbon 220,000 Ohms ±-10% 1/2 w. .12 
102  510160 Resistor-carbon 22,000 Ohms -±-10% 1/2  w. . 12 
104  510197 Resistor-carbon 10 Meg. 1/2  watt  .12 

510148 Resistor-carbon 4700 Ohms -±-10% 1/2  w  
(used when letter " E" is included in series 

105  designation at rear of chassis)  
5101.45 Resistor-carbon 3300 Ohms -±-10% 1/2  w  

(used when letter " E" is not included in 
series designation at rear of chassis)  

510148 Resistor-carbon 4700 Ohms -±-10% 1/2  W  
(used when letter " E" is included in series 

106  designation at rear of chassis)  .12 
510254 Resistor-carbon 10,000 Ohms ±-10% 1 w  

(used when letter " E" is not included in 
series designation at rear of chassis)  . 16 

Ill  510181 Resistor-carbon 330,000 Ohms + 10% 1/2 W. .12 
112  510189 Resistor-carbon 820,000 Ohms + 10% 1/2 W. .12 

510178 Resistor-carbon 220,000 Ohms + 10% I/2 w. 
(used when letter "0" is included in series 

113  designation at rear of chassis)  .12 
510175 Resistor-carbon 130,000 Ohms -4-10% 1/2 ve  

(used when letter "Q" is not included in 
t. series designation at rear of chassis)  .12 

510190 Resistor-carbon 1 Meg. +10% 1/2  w. (used 
when letter "Q" is included in series des-

114  ignation at rear of chassis)  .12 
510181 Resistor-carbon 330,000 Ohms + 10% 1/2 W  

(used when letter "Q" is not included in 
series designation at rear of chassis)  .12 

116  510172 Resistor-carbon 100,000 Ohms ±-10% 1/2 w. .12 
117  510281 Resistor-carbon 330,000 Ohms -±-10% 1 w. . 16 
118  510148 Resistor-carbon 4700 Ohms -±-10% 1/2  watt .12 
120  510169 Resistor-carbon 68,000 Ohms -±-10% I/2 w. .12 
124  510174 Resistor-carbon 120,000 Ohms -±-10% lh w. . 12 
125  510175 Resistor-carbon 150,000 Ohms J-10% I/2 w. .12 
126  510154 Resistor-carbon 10,000 Ohms J-10% V2 w. .12 
129  510269 Resistor-carbon 68,000 Ohms -±-10% 1 w. .16 
133  510154 Resistor-carbon 10,000 Ohms -4-10% 1/2 w. 

(used when letter "E" is not Included in 
»ries designation at rear of chassis)  .12 

134  510184 Resistor-carbon 470,000 Ohms -1-.10% 1/2 w. .12 
136  510318 Resistor-carbon 100 Ohms ±-10% 2 watt . .25 
us  510166 Resistor-carbon 47,000 Ohms -210% 1/2  w. .12 
139  510336 Resistor-carbon 12,000 Ohms -I.-10% 2 watt .24 
143  510725 Resistor-carbon 3.3 Ohms -1.-10% 1/2  watt.....16 
143  510190 Resistor-carbon 1 Meg. -±-10% I/2 watt .12 
146  510134 Resistor-carbon 680 Ohms I/2 watt  .12 
154  310117 Resistor-carbon 82 Ohms --L-10% I/2 watt . 12 
157  510249 Resistor-carbon 4700 Ohms 1 watt  .16 
159  510124 Resistor-carbon 220 Ohms -±-10% 1/2 watt.....12 
161  510159 Resistor-carbon '18,0430 Ohms -1710% 1/2 w. .12 
163  510124 Resistor-carbon 220 Ohms +10% 1/2  watt . 12 
164  510169 Resistor-carbon 68,000 Ohms -±-10% I/2 w. .12 
168  510197 Resistor-carbon 10 Meg. th waft  .12 
169  310160 Resistor-carbon 22,000 Ohms -±-10% 1/2  w. .12 
172  510184 Resistor-carbon 470,000 Ohms -_L-10% I/2 w. . 12 
177  510778 Resistor-carbon 560,000 Ohms -175% 1/2  w. . 16 
178  510747 Resistor-carbon 820,000 Ohms -±5% 1/2  w. 
182  510159 Resistor-carbon 18,000 Ohms -1.10% 1/2  w. .12 
183-8  508062 Resistor-carbon 22,000 Ohms 1/5 watt 

(part of Integrator Unit)  1.40 
183-D  508062 Resistor-carbon 8200 Ohms Vs watt 

(part of Integrator Unit)  1.40 
183-F  508062 Resistor-carbon 8200 Ohms 1/3 watt 

(part of Integrator Unit)  1.40 

77  510101 
83  310172 
84  510782 
87  510741 
88  510779 
92  510139 
93  510357 
94  510159 
96  510193 

510752 

97  

I' 

.12 

.40 

.90 

.12 

.12 

.12 

.20 

SCHE-
MATIC 
LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

RESISTORS- Continued 

r 510777 Resistor-carbon 1.2 Meg. -#5% 1/2  watt 
(used when letter " B" is included in series 

186  J designation at rear of chassis)  . 12 
510767 Resistor-carbon 1.5 Meo. #5% V2 watt  
( (used when letter " B" is not included in 

series designation at rear of chassis)   .12 
188  510184 Resistor-carbon 470,000 Ohms -# 10% V2 w. . 12 
191  510153 kesistor-carbon 8200 Ohms #. 10./0 1/2 w. . 12 
193  510181 Resistor-carbon 330,000 Ohms # 10% '/2 W. . 12 
195   510193 Resistor-carbon 2.2 Meg. V2 watt  .12 
197.. 510129 Resistor-carbon 390 Ohms # 10% 1/2 watt . 12 
199  510132 Resistor-carbon 560 Ohms # 10% V2 watt . 12 
200   510132 Resistor-carbon 560 Ohms # 10% V2 watt . 12 
201   510175 Resistor-carbon 150,000 Ohms # 10% 1/2 w. . 12 
204 510178 Resistor-carbon 220,000 Ohms # 10% V2 w. . 12 
205 510348 Resistor-carbon 4700 Ohms # 10./0 2 watt .25 
207  510344 Resistor--carbon 2700 Ohms -# 10./o 2 watt .35 
208.   510727 Resistor-wire wound 7500 Ohms # 10% 5 w. 

(used when letter "C" is not included in 
series designation at rear of chassis)  1.00 

209  510160 Resistor-carbon 22,000 Ohms #10% V2 W. . 12 
212   510175 Resistor-carbon 150,000 Ohms # 10% 1/2  w. 

(used when letter " E'' is included in series 
designation at rear of chassis)  . 12 

213  510175 Resistor-carbon 150,000 Ohms #10% V2 W. 
(used when letter " E" is included in series 
designation at rear of chassis)  .12 

214   510190 Resistor- carbon 1 Meg. # 10% V2 w. (used 
wnen tinter " E" is included in series 
designation at rear of chassis)  .12 

215   510168 Resistor-carbon 56,000 Ohms # 10% 1/2 w. 
used when letter " E" is included in series 
designation at rear of chassis)  . 12 

217   510130 Resistor-carbon 470 Ohms # 10% 1/2  watt 
(used when letter "A" or "K" is included 
in series designation at rear of chassis) . 12 

219   510184 Resistor-carbon 470,000 Ohms #10% 1/2  w. 
(used when letter "G" is included in series 
designation at rear of chassis)  . 12 

221   510172 Resistor-carbon 100,000 Ohms -# 10°/0 1/2  w. 
(used when letter "G" is included in 
designation at rear of chassis) .12 

403  510158 Resistor-carbon 15,000 Ohms 1/2  watt  . 12 
405 510167 Resistor-carbon 47,000 Ohms 1/2  watt   . 12 
410 510181 Resistor-carbon 330,000 Ohms # 10% 1/2 W  .12 
411   510178 Resistor-carbon 220,000 Ohms # 10% 1/2  w. . 12 
414 510130 Resistor-carbon 470 Ohms -# 10% 1/2 w  .12 
416   510100 Resistor-carbon 10 Ohms # 10% 1/2 w  .12 
419 510131 Resistor-carbon •70 Ohms V2 w  .12 
420   510149 Resistor-carbon 4700 Ohms V2 watt  .12 
424 510158 Resistor-carbon 15,000 Ohms 1/2 watt  . 12 
425 510179 Resistor-carbon 220,000 Ohms 1/2  watt  . 12 
428 510155 Resistor-carbon 10,000 Ohms 1/2  watt   .12 
434 510158 Resistor-carbon 15,000 Ohms V2 watt ..   . 12 
501   Resistor-carbon 470,000 Ohms 1/2  watt 
502 Resistor-carbon 470,000 Ohms 1/2  watt - 
509 Resistor-carbon 22 Ohms 1/2 watt 
520 Resistor-carbon 22 Ohms 1/2 watt  
525  Resistor-carbon 12,000 Ohms # 10% 1/2  w. 

T 1 

T 2  
T 3 
T 4 
T 5 
T 6 

9 

16 
22 
25 
31 
37 

• 
• 

• 

• 
• 
• 

• 

41 .. 520620 
42  520985 

509603 
49  

507357 
520689 

520984 

COILS AND TRANSFORMERS 

Coil-lst I.F. Grid and Adjacent Picture I.F  
Trap   

Coil- 1st I.F. Plate  
Coil-2nd I.F. Grid  
Transformer-2nd I.F.   
Transformer-3rd I.F. 
Trap-Sound I.F. and Adjacent Sound I.F. 

(The above coils and transformers were 
used when letter "A" is not included in 
series designation at rear of chassis) 

Coil-lst I.F. grid and Adjacent Picture I.F  
Trap   

Coil-lst I.F. plate  
Trap-sound IF, and Adjacent Sound I.F. 
Ceil-2nd I.F. Grid  
Transformer-2nd I.F.   
Transformer-3rd I.F.   

(The above coils and transformers were 
used when letter "A" is included in series 
designation at rear of chassis) 

Coil-peaking   
Coil-peaking   
Coil-4.5 Mc. trap ( includes slug and con-

denser #50)   1.20 
Slug core for 4.5 Mc. trap coil  .20 
Coil-peaking (used when letter "H" is in  

cluded in series designation at rear of 
chassis) .65 

Coil-peaking (used when letter "H" is not 
included in series designation at rear of 
chassis) 

.65 

.63 

50 

SCHE-
MATIC 
LOCA- PART 
TION NO. DESCRIPTION 

LIST 
PRICE 

33   

COILS AND TRANSFORMERS- Continued 

509342 

520986 

76  520951 
86  508341 

520943 
521064 

140  521066 
151-A,B 520942 

128 

153 
158  509706 

509378 

180  509376 
184   520980 
198   520975 

241 522020 

401  521821 

429 
431 
433 
441  
444   
505   
507A   
50713 
507C 
514  
515  
517   
523   
526  
527  

521822 
521823 

I 

521830 
521831 
521832 

521827 
521828 
521829 

521824 
521825 
521826 

402 

521833 
407 520701 
412   521841 

413 

521851 
521852 
521853 

521847 
521843 
521849 
521850 

521844 
521845 
521846 

521842 
521843 

507786 
521834 
521835 
521836 
520518 
520520 

531  

Coil-peaking ( used when letter "H" is in-
cluded in series designation at rear of 
chassis) 

Coil-peaking (used when letter " H" is not 
included in series designation at rear of 
chassis)   

Transformer-power 
Choke-filter   
Transformer-syncroguide   
Slug core for syncroguide transformer  
Transformer-horizontal output   
Yoke-picture tube deflection ( includes leads, 

connectors and resistors # 199 and en()) 
Transformer-audio take-off   
Transformer-TV sound discriminator 

(includes condensers 158A and 15813)  
Transformer--audio output   
Transformer-vertical blocking oscillator  
Transformer-vertical output ( includes con-

nectors for deflection yoke leads)  
Coil-43 Mc. trap ( uled when letter "D" is 

included in series designation at rear of 
chassis) 

Coil-UHF. I.F. Coupling (Coded "• 1Q•") 
(includes resistors 414, 416 and condenser 
415)   

Coil-antenna; channe #2 (Coded "• 2Q• -) 
Coil-antenna; channe #3 (Coded "• 3Q•'') 
Coil-antenna; channe #4 (coded ••• 4Q•-) 
Coil-antenna; channe #5 (Coded "• 5Q• -) 
Coil-antenna; channe e6 (Coded "•6Q•") 
Coil-antenna; channe 227 (Coded "• 7Q•") 
Coil-antenna; channe 228 (Coded "• 8Q•") 
Coil-antenna; channe #9 (Coded "• 9Q•") 
Coil-antenna; chart. # 10 (Coded "• 10Q•") 
Coil-antenna; chan. en (Coded "• 11Q•") 
Coil-antenna; chan. # 12 (Coded "• 12Q•") 
Coil-antenna; chan. 2213 (Coded "• 13Q•") 
Coil-cathode coupling   
Coil-UHF. I.F. Coupling (Coded "• 1R•") 
Coil-R.F. & osc.; chan. #2 (Coded "• 2R•") 
Coil-R.F. & osc.; chan. #3 (Coded "• 3R•") 
Coil-R.F. & osc.; chan. 224 (Coded "• 4R•") 
Coil-R.F. & osc.; chan. #5 (Coded "• 5R•") 
Coil-RE. & osc.; chan. #6 (Coded "• 6R•") 
Coil-R.F. & osc.; chan. el (Coded "• 7R•") 
Coil-R.F. & osc.; chan. #8 (Coded "• 8R•") 
Coil-R.F. & osc.; chan. #9 (Coded "• 9R•") 
Coil-RE. & osc.;•ch. en) (Coded "• 10R•") 
Coil-RE. & osc.; ch. # 11 (Coded "• 11R•") 
Coil-R.F. & osc.; ch. # 12 (Coded "• 12R•") 
Coil-R.F. & osc.; ch. # 13 (Coded "• 13R•") 
Slug for osc. coil; auxiliary fine tuning adj. 
Coil-neutralizing   
Choke-mixer plate   
Coil 
Coil-choke   
Coil-choke   
Inductor- Ant. End 
Inductor-Antenna Preselector tuning 
I nductor-Mixer-Detector tuning   
Inductor-Oscillator tuning   
Transformer-U.H.F. converter I.F. 
Inductor-Mixer End   
Coil-choke   
Inductor-Oscillator End   
Coil-choke   
Coil-choke . 
Coil-choke   
Coil-choke 

.60 

.60 
  17.50 

3.60 
2.50 
.70 

8.50 

7.50 
1.50 

3.00 
1.85 
1.90 

4.00 

CONTROLS 

2.75 
1.40 
1.40 
1.40 
1.40 
1.40 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
1.15 
.15 
2 75 
1.85 
1.85 
1.85 
1.85 
1.85 
1.70 
1.70 
1 70 
1.70 
1.70 
1.70 
1.70 
.05 
.85 
.85 
.85 
.10 
.10 

46-A,B,C 521288 Contrast and Volume potentiometers ( in-
cludes On-Off switch) 
A-Contrast ( 300 Ohms 1/2  watt) 
B--On-Off Switch 2.50 
C-Volume ( 1 Meg. 1/4 watt) S 

66-A, B 520563 Switch, "P HONO-TEL EV." .55 
67 509893 Brightness potentiometer ( 100,000 Ohms 1/4  

watt) 1.00 
508071 Horizontal Drive Condenser ( 10-160 Mmfd ) 

(used when letter " E" is included in series 
designation at rear of chassis)  

520991 Horizontal Range and Horizontal Drive trim-
mer condenser assembly 
A- Horizontal Range ( 10-160 Mmfd.)) 
B-Horizontal Drive ( 10-160 Mmfd.)(   
(used when letter " E" is not included in 
series designation at rear of chassis) 

123   521059 Horizontal Hold potentiometer ( 50,000 Ohms 
1/4  watt)   2.00 

148  520996 Width potentiometer (400 Ohms # 10% 4 w.) 1.50 
176   520746 Tone potentiometer ( 500,000 Ohms 1/4 watt) 1.00 
187 321058 Vertical Hold potentiometer ( 1 Meg. 1/4  w.) 1.00 
189 520944 Vertical Size potentiometer ( 2.5 Meg. 1/4  w.) .80 
196   520945 Vertical Linearity potentiometer (5000 Ohms 

1/2 watt)   .90 
422 Fine Tuning condenser ( 3-5 Mmfd.) 

108  

40 

.90 
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MODEL 2D1353A 

SCHE-
MATIC 

LOCA- PART 
TION NO. DESCRIPTION 

L197 
PRICE 

OTHER ELECTRICAL PARTS 

39 509386 Crystal detector   1.00 
69 521183 Ion trap     1.00 
72 521267 Centering magnets (included with back cover 

of yoke)   1.10 
75 521803 Fuse, 4 amp. 125 volt " Slow Blow" .25 
78   118921 Channel lite (Mazda #47) 6-8V. 150 Ma. . . 15 
149 508713 Fuse for horizontal sweep circuit; 1/4 Amp. 

250 volt   .20 
181. 508174 Speaker-P.M. Dynamic (6"49"); Mod. 9081A 8.40 
183-
A to G. 508062 Integrator coupling unit 

A--Condenser-ceramic . 01 Mfd. 450 v. 
B-Resistor-carbon 22,000 Ohms 1/5 W. 

C-Condenser--ceramic 2000 Mmfd. 450 v 
0-Resistor-carbon 8200 Ohms 1/5 w. • 1.40 
E-Condenser-ceramic 5000 Mmfd. 450 v4 
F-Resistor-carbon 8200 Ohms 1/5 W. I 

G-Condenser-ceramic 5000 Mmfd. 450 ) 
239 521188 Switch, V.H.F.-U.H.F. selector   3.50 
400 509695 Built-in antenna 1.00 

MECHANICAL PARTS OF 521187 V.H.F. R.F. TUNER 

(for electrical parts see preceding classified 
listings of condensers, resistors and coils) 

521187 R.F. Tuner; 12 channels V.H.F., 1 position 
U.H.F. ( includes tubes and tuning coils, 
LESS: U.H.F. dial shaft, pulleys, brackets, 
selector switch, and actuating cans)  42.50 

521324 Bracket, pulley support  .65 
521321 Bracket, supports U.H.F. and V.H.F. tuners 

(front)  .20 
521322 Bracket, supports U.H.F. and V.H.F. tuners 

(rear)  .20 
521713 Corn, switch actuator ( includes set *crews)._ .75 
507339 Clip for mounting converter plate coil  . 10 
521361 Clip, retains U.H.F. dial shaft and pulley.....05 
521837 Fine tuning cam and shaft  .75 
521714 Pulley, U.H.F. tuning ( includes set screws) .85 
508708 Roller-detent   .10 
170761 Screw, set; #6-32 x Vs" "Allen type"; re-

tains tuning pulley  .10 
13392 Screw, set; #8-32 x 3/16" " Allen type"; re-

tains cam   .15 
521245 Shaft and pulley for U.H.F. dial  1.40 
520535 Shield, bottom cover  .30 
520536 Shield, side cover  .35 
520519 Shield, tube; miniature' for 68Q7, 611Q7A or 

6BZ7 tube   .20 
520534 Shield-tube; miniature for 6.I6 tube  . 15 
507987 Socket-miniature (7 pin) for OM ( includes 

base for mounting shield)  .45 
520521 Socket-miniature (9 pin) for 6E107, 6154:17A 

or 6827 ( includes base for mounting 
shield)   .50 

507986 Slug for osc. coil fine tuning adjustment  .05 
509062 Slug core for converter plate coil  .12 
508709 Spring-detent   .08 
507967 Spring-turret shaft retaining  .03 
507966 Spring contactor washer (on front turret 

shaft)   .08 
507990 Spring-retains osc. fine tuning slug  .10 
520517 Stator contact assembly ( includes 11 contacts 

and metal frame)   3.75 
521838 Tuner turret and shaft assembly ( less coils) 3.75 
507965 Washer, fiber spacer (on turret shaft)  .01 

MECHANICAL PARTS OF 521170 U.H.F. R.F. TUNER 

(for electrical parts see preceding classified listings 
of condensers, resistors and coils) 

521170 R.F. Tuner; U.H.F. tuner, channels 14-83; ( In-
cludes tubes, tuning segments and coils, 
LESS: pulleys, gears and brackets)  42.50 

522018 Belt, U.H.F. tuning   .40 
521324 Bracket, pulley support  .65 
521321 Bracket, supports U.H.F. and V.H.F. tuners 

(front)   .20 
521322 Bracket, supports U.H.F. and V.H.F. tuners 

(rear)   .20 
521338 Clip, retains U.H.F. tuning pulley and gear .05 
117057 Cord-dial drive (3 ft. required) per ft. .05 
521282 Dial, U.H.F.   .65 
521716 Gear, U.H.F. tuning ( includes set screws) 1.50 
521715 Pulley, U.H.F. dial drive ( includes set screws) .65 
521241 Pulley and gear for U.H.F. tuning  1.25 
170761 Screw, set; #6-32 x 1/8" "Allen type"; retains 
gear   .10 

111766 Spring, anti-backlash   .02 
161384 Spring-dial cord tension  .06 

PRODUCTION CHANGES 
The following tabulation furnishes complete details on changes which occurred during receiver 
productior. The receivers incorporating these changes ore identified by coding stamped on rear 
surface of chassis. The coding consists of one or more letters following the word SERIES, as 
SERIES B, SERIES AC, etc., and corresponds to sim.larly lettered changes shown below. Chassis 
incorporate only that change indicated by letter designation; i.e., chassis stamped "SERIES BE" 
does not include changes "A" or "C" or "D". 

The circuit shown on this page applies 

to "SERIES A8CDEFGHJK" chassis 

A letter following the component circuit diagram number thus-201 ^, indicates that this 
particular item was affected by a circuit change. The letter corresponds to the series code letter 
listed in the production change column, from which complete change information can be 
obtained. 

LETTER 

DESIGNATION 
DESCRIPTION OF CHANGE 

UNCODED INITIAL PRODUCTION 
rtArr The following changes were incorporated to provide for the use of an 

alternate type of I. F. system. 
1. The voltage supply of the various elements of tube VI ( 1st I.F. Amp.) 

and V2 ( 2nd I.F. Amp.) and V13 (Sound I.F. Amp- limiter) as well as 
components to these elements were changed. ' se circuit, for tubes VI, 
V2, V3, and V13 for chassis that do not incorporate the letter "A" is 
shown below: 
s I VI 

6C86 6C86 
sli t Air 50,t AV, 
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,, B ,, The following changes were incorporated to improve interlace and vertical 
hold action. 
1. Change condenser 71 in plate circuit of tube V7B ( Vert. Blocking Osc.) 

from 5000 Mmfd./to .03 Mfd. 
2. Change resistor 186 in grid circuit of tube V7B ( Vert. Blocking Osc.) 

from 1.5 Meg. to 1.2 Meg. 

The following change was incorporated to reduce current drain. 
1. Omit resistor 208 (7500 Ohms) connected between the 120 volt supply 

and the 270 volt supply. 
This change should only be undertaken when the letter "A" is incorporated 
in series designation at rear of chassis. 

1,D ,, The following change was incorporated to prevent regeneration in I.F. 
system. 
1. Add trap coil 241 ( Part 522020) between the grid of tube V4 (Video 

Amp.) and perking coil 41. 

©John le Rider 

PRODUCTION CHANGES - Continued 
LETTER 

DESIGNATION 
DESCRIPTION Of CHANGE 

/Tr The following changes were incorporated to extend the useful range of the 
Horizontal Hold control 
1. Change Horizontal Range 108-A control in the grid circuit of V8A ( Hori-

zontal A.F.C.) from a variable condenser ( 10-160 Mmfd.) to a fixed con-
denser 218 (47 Mmfd.). 

2. Change resistor 113 in grid circuit of tube V8A ( Horizontal A.F.C.) from 
150,000 Ohms to 220,000 Ohms. 

3. Change resistor 114 in grid circuit of tube V8A ( Horizontal A.F.C.) from 
330,000 Ohms to 1 Meg. 

4. Add resistor 212 ( 150,000 Ohms) from the junction of condenser 109 ( 47 
Mmfd.) and resistor 114 (1 Meg.) to chassis ground. 

5 Remove resistor 133 ( 10,000 Ohms) in grid circuit of tube V9 ( Horizontal 
Scanning Output) and replace with condenser 133 (270 Mmfd.). 

6 Change resistor 97 in grid circuit of tube V6 (Gated Sync. Separator) from 
820,000 Ohms to 1.5 Meg. 

7 Change resistor 106 from 10,000 Ohms to 4700 Ohms and add resistor 
105 ( 4700 Ohms) in series with resistor 106 and plate of tube WA. 
Resistor 182 ( 18,000 Ohms) remains connected to the plate of tube 
V7A-12AU7 while condenser 107 ( 100 Mmfd.) is reconnected to the 
¡unction of resistors 105 and 108. 

In addition to the above changes th• Syncroguicte transformer must be re-
adjusted in accordance with the procedure (for a Series " E" chassis) given 
in the service data section of the manual. 

(cont.) 

The following changes were incorporated to improve the blanking during 
horizontal retrace interval. 
1. Add resistor 213 ( 150,000 Ohms) between cathode of tube V9 ( Horizontal 

Scanning Output) and the grid circuit of tube V17 ( Picture Tube). 
2. Add resistor 214 ( 1 Meg.) between pin 1 of the horizontal output trans-

former and grid circt it of tube V17 ( Picture Tube). 
3. Add resistor 215 (56;o) Ohms) from the ¡ unction of resistors 213 and 214 

to chassis ground. 
4. Add condenser 216 ( 100 Mmfd.) from the ¡ unction of resistors 213 and 214 

to the grid of tube V17 ( Picture Tube). 
The following change was incorporated to reduce illumination of picture tube 
with minimum setting of the Brightness Control. 
1. Change resistor 68 in the brightness circuit from 470,000 Ohms to 330,000 

Ohms. 

The following change was incorporated to minimize frequency drift in the 
syncroguide circuit. 
1. Change condenser 130 from a . 01 Mfd. to a . 01 Mfd. (Special charac-

teristic) part 512311 only. 

" G "  The following changes were incorpor-
ated to improve the useful range of 
the Contrast à 

. 
control. 

1. Change connection of Brightness 
control 67A associated circuit from "7. t 
cathode of tube V17 ( Picture tube) 2wes 

KIWI 1St mx 
to grid of the same tube. The • 

Brightness circuit for chassis that st. 

do not incorporate the letter "G" ,,„ 1. 
is 

, 

- 

to 

190 

. 

7s' 

47,000 
70. Connect 
(.047 

e 

Ohms 

Mfd.) 

shown at the right: 
2. Add resistor 219 (470,000 Ohms) ,f- A,"„ • 

in par;11•1 with condenser 62 (.1 "" 
Mfd.) I ,cated in cathode circuit 
of tube V17 ( Picture tube). 

3 Change resistor 70 in plate circuit 
of tube V7B ( Vert. Blocking Osc.) from 100,000 Ohms 
and add condenser 210 (. 1 Mfd.) in series with resistor 
other end of condenser 210 to the ¡ unction of condenser 
and resistor 191 ( 8200 Ohms). 

The following changes were incorporated to improve the video response. 
1. Change peaking coil 51 in plate circuit of tube V4 (Video Amp.) from 

part 520984 to 520689. 
2. Change resistor 52 in parallel with peaking coil Si from 15,000 Ohms 

to 12,000 Ohms. 
3. Change peaking coil 53 in plate circuit of tube V4 ( Video Amp.) from 

part 520986 to part 509342. 
4. Change resistor 54 in plate circuit of tube V4 ( Video Amp.) from 3900 

Ohms to 2200 Ohms. 
5. Change resistor 55 in plate circuit of tube V4 (Video Amp.) from 1500 

Ohms to 1800 Ohms. 

"Jr, The following change was incorporated to maintain proper focus for the 
normal range of the brightness control. 
1. Change resistor 68 in brightness circuit from 100,000 Ohms to 220,000 

Ohms. 

rr tr The following change was incorporated to permit the use of the I.F. system 
in various type chassis. 
1. Add condenser 240 (680 Mmfd.) between the grid of tube V1 ( 1st I.F. 

Amp.) and I.F. transformer 9. 
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H-776121 H-770121 H-772K21 H-774K21 
(MAHUL7ANY) (MAHOGANY) (MAHOGANY) 

H-771121 
(BLOND) 

H-773K21 H-775I(21 (BLOND) 

CHASSIS ASSEMBLY V-2243-1 

(MAHOGANY) 

MODELS CONTAINING ALL-CHANNEL UHF TUNERS 

When the letter " U" appears in the model number, it indicates that the receiver contains an all-
channel UHF tuner in addition to its VHF facilities. For example, Model H-770TU21 is the same as 
Model H-770T21 except that an all-channel UHF tuner has been added to it. For service information 

on the UHF tuner, refer to the Model H-804 service notes. 

SERVICE NOTES 
SPECIFICATIONS 

FREQUENCY R ANGES: 

CHANNEL 
NUMBER 

CHANNEL 
FREQUENCY 

(MC.) 

VIDEO 
CARRIER 

FREQUENCY 
(MC.) 

SOUND 
CARRIER 
FREQUENCY 

(MC.) 

RECEIVER H-F 
OSCILLATOR 
FREQUENCY 

(MC.) 

2 54 - 60 55.25 59.75 101 

3 60 - 66 61.25 65.75 107 
4 66 - 72 67.25 71.75 113 
5 76 - 82 77.25 81.75 123 
6 82 - 88 83.25 87.75 129 
7 174 - 180 175.25 179.75 221 
8 180 - 186 181.25 185.75 227 
9 186 - 192 187.25 191.75 233 

10 192 - 198 193.25 197.75 239 
11 198 - 204 199.25 203.75 245 
12 204 - 210 205.25 209.75 251 
13 210 - 216 _ 211.25 215.75 257 

FINE TUNING RANGES: 

1 mc. minimum; 2 mc. maximum 

NOTE: Provisions for UHF reception are included 
To activate the UHF positions of the channel selector. 
small single-channel UHF units can be inserted into the 
UHF...sockets at the rear of the RF tuner or an all-channel 
UHF tuner can be installed. Installation instructions 
are furnished with the units. 

OPERATING VOLTAGE: 

105 to 120 volts, 60 cycles A•C 

POWER CONSUMPTION: 225 watts 

AUDIO POWER OUTPUT: 
Undistorted  2.5 watts 
Maximum  3 watts 

LOUDSPEAKER: 
Type   P.M. 
Voice Coil Impedance ..3.2 ohms at 400 cycles 

RECEIVER ANTENNA INPUT IMPEDANCE: 
300 ohms balanced or 72 ohms unbalanced 

TUBE COMPLEMENT: 
1 1B3GT  High voltage rectifier 
1 5U4G  Low voltage rectifiers 
1 6AL5  Horizontal AFC 
1 6AU6   Sound I-F amplifier 
1 6AU6  Sync separator 
1 6AU6  Keyed AGC 
1 6AX4GT  Horizontal damper 
1 6BK5   Audio output 
1 6BN6  FM detector 
1 6BQ6GT  Horizontal output 
1 6BZ7  RF amplifier 
3 6CB6   I-F amplifiers 
1 6SN7GT  Vertical multivibrator 

1 6X8  HF oscillator and mixer 
1 12AT7  Sync amplifier and sync control 
1 12AU7  Horizontal multivibrator 
1 12BH7 ........ Vert. output and noise clipper 
1 12BY7  Video output 
1 21YP4  Cathode ray tube 

VIDEO CARRIER INTERMEDIATE FREQUENCY: 
 45.75 mc. 

VIDEO RESPONSE:  3.5 mc. 

SOUND CARRIER INTERMEDIATE FREQUENCY: 
 4.5 mc. 

FOCUS:   Electrostatic 

SWEEP DEFLECTION.  Magnetic 

SCANNING:  Interlaced 525 line 

HORIZONTAL SCANNING FREQUENCY: 
  15,750 CPS 

VERTICAL SCANNING FREQUENCY: .... 60 CPS 

FRAME FREQUENCY: 
(picture repetition rate):  30 CPS 

HIGH VOLTAGE WARNING 

The danger accompanying shock is always present when the receiver is operated outside 

the cabinet or when the rear cover is removed from the cabinet. Only o person familiar with 

the precautions to be observed when working with high-voltage equipment should service 

this receiver. 

CATHODE RAY TUBE HANDLING PRECAUTIONS 
Shatterproof goggles and heavy gloves should be worn at all times when handling a cathode 

ray tube. The tube should not be handled in the vicinity of any person not so equipped. When 

handling the tube, always keep it away from the body. 

Due to the large surface area of the tube and the high vacuum contained within, more than 

ordinary care is required to prevent shattering the tube. The large end of the bulb, particularly 

the rim of the viewing surface, must not be struck, scratched, or subjected to more than mod-
erate pressure. If the tube binds during removal or replacement, determine the cause of the 

trouble — DO NOT FORCE THE TUBE. 

An additional precaution is required when handling a cathode ray tube that has an aquadog 

coating on the outside of the tube. The outside aquadag coating forms one plate of a capac-

itor, and the inside coating to which the high voltage is applied serves as the other plate. 

The high voltage charge may be retained in this capacitor for a long time after the high volt-

age lead is disconnected ; Since the charge could produce a shock that would startle the 

handler into dropping the tube, the charge should be dissipated before any handling of the 

tube is attempted. To dissipate the charge, place a jumper from the outside aquadag coating 

to the high voltage button on me tube. Due to the relatively high resistance of the aquadog, 

the jumper should be held in place for some time to insure complete discharge. 
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CHASSIS V-2243-1 
PRODUCTION CHANGES AFFECTING CHASSIS V-2243-1 

In production, any or all of the following changes 
may be incorporated in the V-2243-1 chassis. See Fig. 
12, V-2243-1 schematic revised. 

1. SPECIFICATION CHANGES. C100, . 005 mfd. and 
C101, .005 mfd. are replaced with a dual . 005 mfd. cap-
acitor designated C100. C206, .005 mfd. and C208, .005 
mfd. are replaced with a dual capacitor designated 
C206. 

2. ALTERNATE HORIZONTAL OUTPUT TUBE. A 
6BQ6G can be substituted for the 6BQ6GT horizontal 
output tube. 

3. IMPROVED UHF RECEPTION. The gain of the 
pentode section of the 6X8 tube, when operating as an 
IF amplifier stage for the UHF tuner, has been increased. 
The 220 ohm cathode resistor, previously out of the cir-
cuit during UHF operation, is now grounded by soldering 
a piece of #22 bus wire from the junction of the 220 ohm 
resistor and wafer switch section 1B to the ground ter-
minal of wafer switch 2A. 

4. TWEET SUPPRESSION. To eliminate tweet in-
terference in the picture which might otherwise occur 
under certain conditions, a resistor, R223, is inserted 
between C211 and the junction of R203, C210 and R204. 
At the same time a filament choke, L505, is added in 
series with filament (pin 3) of the 6BN6 FM detector. 

5. INCREASED SOUND ATTENUATION. C302 has 
been changed from 1.5 mmf to 2.2 mmf. This change in-
creases the attenuation of the sound trap, L301 - C303, 
to a point where any 4.5 mc. tweet, that might appear in 
the picture, is suppressed. C301 is now unnecessary and 
has been removed. 

6. SOUND HASH ELIMINATION. To avoid hash in 
the sound which occurred in some sets due to pick-up of 
scanning energy in sound system, C319 has been in-
creased to .02 mfd. 

7. IMPROVED PICTURE QUALITY. To reduce ring-
ing in the video amplifier plate circuit, R314 has been 
changed to 6800 ohms. 

8. REDUCTION OF HORIZONTAL DRIVE. To pre-
vent overdrive of the horizontal output stage R435 is in-
creased to 12,000 ohms. 

9. IMPROVED AGC PERFORMANCE. To improve 
the action of the AGC circuit under strong signal con-
ditions sand to provide a wider range of AGC control set-
tings, R326 is increased to 390,000 ohms and R327, the 
AGC control is changed to 750,000 ohms. 

10. DECREASED PLATE DISSIPATION TO RE-
DUCE 6BQ6 TUBE FAILURE. The output voltage of the 
low voltage power supply has been reduced from 290VDC 
to 278VDC. To compensate for this change in other cir-
cuits, R442, 68,000 ohms and R456, 100,000 ohms have 
been removed. R444 is decreased to 1800 ohms, the audio 
decoupling resistor R211 is changed to 560 ohms and a 
27,000 ohm resistor has been added in parallel with 
R454. This resistor is designated R464. The power 
transformeris changed to part no. V- 11544-3N. 

11. IMPROVED SYNC. The gain of the 6AU6 sync 
separator tube is increased b¡r reducing the cathode 
resistor (R405) from 2,700 ohms to 1,200 ohms. 

page, the UHF tuner drive belt has been changed to part 

number v-11338-4. 

INSTALLATION AND SERVICE ADJUSTMENTS 

THE INDIVIDUAL CHANNEL OSCILLATOR AD-
JUSTMENTS OF EVERY RECEIVER SHOULD BE 
CHECKED AT THE TIME OF INSTALLATION AND 
WHENEVER SERVICING IS NECESSARY. 

If these adjustments are made correctly, the re-
ceiver can be switched from channel to channel by 
merely turning the channel selector. With proper adjust-
ment, the best picture detail and sound quality will be 
found when the fine tuning control is in the center of its 
range. 

Individual channel oscillator adjustments can be 
made on an " air signal". It is not necessary to remove 
the chassis from its cabinet. 

Proceed as follows: 

1. At Io  5 min. or receiver wàrm-up. 

2. Set the channel selector for the channel to be 
adjusted. Set the other operating controls for a normal 
picture and sound. 

3. Remove the channel selector knob and fine tun-
ing knob. 

4. Set the fine tuning control to the center of its 
range by rotating the fine tuning shaft until the flat 
side faces up. 

5. Insert a non-metallic alignment tool (see Fig. 3' 
through the opening in the cabinet and into the small 
hole provided in the tuner. The oscillator slug for the 
channel being adjusted will be in position to receive 
the alignment tool. Adjust the slug for best picture de-
tail and sound quality. In Liost instances, only a slight 
rotation of the slug is necessary. Always adjust the 

slug by turning it courirerclockwise first. Turning the 
slug too far clockwise will Cause it to pass its retain-

ing spring. If this occurs, it will be necessary to remove 
the coil strip and reset the slug in its retaining spring. 

3 I GUIDE 

GUIDE - NON METALLIC SLEEVE 

FIG. 4 - OSCILLATOR ADJUSTMENT TOOL 

12. SPECIFICATION CHANGE. C209 and C210 have 
been replaced with a single .0015 mfd. capacitor desig-
nated C210. 

ALIGNMENT CHARTS 

COMMON I-F SECTION 

Rotate the channel selector to channel 13. 

13. UHF TUNER DRIVE BELT. To prevent slip- Connect the oscilloscope to the video test terminal, point " B" on 
Fig. 5, through the decoupling network shown in Fig. 2. 

Connect a 9 volt bias battery to the AGC line, point " A" o'n Fig. 8. 

Couple the marker generator output to the sweep generator output. In 
the steps that follow, use the marker to check the response curve at the 
frequencies indicated on Fig. 6. 

Step 
A ligament-
Signal Remarks Adjust - 

1. Remove the 6BZ7 RF amplifier tube. 

2. 44 mc. sweep to 
3rd IF grid 

Connect detuning clips 
to 1st & 2nd IF plates 

Pri. of T302 for max. re-
sponse and sec. of T302 
for symmetrical curve 
shown in Fig. 6A 

3. 47.25 mc. ampli- 
tude modulated 
to 1st IF grid 

Use sufficient signal 
to produce sine wave 
response on oscillo-
scope 

L302 for min. response 

4. 44 mc. sweep to 
2nd IF grid 

Connect detuning clip 
to 1st IF plate 

Pri. of T301 for max. re-
spon se and sec. of T301 
for symlnetrical curve 
shown in Fig. 6B 

5. 44 Inc. sweep to 
1st IF grid 

Detune L103 before ad- 
usting T300 

Pri. of T300 for max. re-
sponsc and sec. of T300 
for symmetrical curve 

6. 44 mc. sweep to 
1st IF grid 

L103 for " suck-out" at 
44 mc. ( center of curve). 
See Fig. 6C 

7. Replace the 6I3Z7 RF amplifier tube 

8. 213 mc. sweep to 
antenna term- 
mais through 
network 

Fine tuning set to mid- 
range 

L300 for symmetrical 
curve and 1301 for min. 
41.25 inc. marker am-
plitude. See Fig. 61) 

Connect the signal generator to the video test terminal 

A 

D 

47.25Mc 45.0Mc 

45,75Mc 44,0Mc 

43 OW 4I.25Mc 

42.25Mcl 

47,25Mc 45.0Mc 45,0Mci 41.25 MC 
48175Mc 44 0Mc 42.25Mc 

- RESPONSE CURVES 

AT VARIOUS STAGES OF 

ALIGNMENT 

(point "B" on Fig. 5) through a . 001 mfd capacitor. 

Step 
Signal Gen. 
Frequency VTVM Connections Remarks Adjust - 

1. 4.5 mc. 
unmodulated 

RF probe to point "C" ( see 
Fig. 8) and common lead to 
chassis. 

Use strong signal from gen- 
erator 

L303 for minimum voltage 

SOUND SECTION 

Using a weak signal, adjust L200 and L201 for 
maximum response to a 4.5 mc. FM signal. Using a strong signal, adjust L202 for maximum response on a 
4.5 mc. FM signal. Using a weak signal, adjust the quieting control for minimum AM noise. 

12   Model H-793KU21 is the some as Model M-793K21 except that 

it contains a built-In all- channel UHF tuner. For service 

information on the UHF tuner, refer to the H-804 service notes. 

MODELS H-786KU21 AND H-787KU21 are the same as 
Models H-786K21 and H-787K21 except that they 
contain a built-in all-channel UHF tuner. For service 
information on the UHF tuner, refer to the H-804 

For sférvice information on the V-2243-1 and V-2243-2 chassis, refer to the H-770T21, H-771T21, 
H-772K21, H.773K21, H-774K21. H- 775K21, and H-776T21 service notes and supplementary Information 
thereto. 

CJohn J. Rider 
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R. F. AND MIXER ALIGNMENT 
1. Refer to the basic service notes on 

the H-770T21, H-rnut, H-774.K21, H-773K21, H-774 
K21, H-775K21 and the H-776T21 for test equipment de-
tails and general information. 

2. Disconnect the tuner AGC lead (white wire) 

from the junction of C324, R327 and R326. Apply 

-2 volts bias to the tuner. 
3. Connect the output of the sweep generator 

to the receiver antenna terminals. Be sure the 

proper impedance matching network is used. 
4. Loosely couple the marker generator to the 

sweep output cable at antenna terminals. 
5. Connect the oscilloscope, through a 10,000 

ohm isolating resistor, to the "VHF test point" 

on the tuner. (See Fig. 1). 
6. Turn on the receiver and test equipment 

and allow 5 min. warm-up. 
7. Set the receiver channel selector to chan-

nel 12 and adjust the sweep generator to sweep 

channel 12 frequencies. Sweep width of 12 mc. is 

desirable so that the skirts of the response curve 

will fall to zero. 
8. Set the marker generator to 207 mc. and 

adjust the output level so that the marker pip is 
barely visible. Excessive marker injection will 

distort the response curve. 
9. Using 205.25 mc. and 209.75 nic. settings 

of the marker generator as reference, adjust in 

sequence the antenna (RF) trimmer, C117; the RF 

plate circuit trimmer, C119; and the mixer grid 

trimmer, C120 to produce a response curve similar 

to that shown in Fig. 4. The response curve should 

be symmetrical and the depth of the valley be-

tween peaks should not exceed 30% of the overall 

amplitude. Tolerances in amplitude of 30% at or 

between carrier frequencies are permis sable. 

Avoid " stagger tuning" these circuits by tuning 

each for maximum pattern height at the point mid-

way between the two markers. 
The adjustment should result in maximum 

amplitude of the response curve, proper position-

ing of the sound and picture carriers and the clos-

est, approach to equal amplitude of the two humps 

with minimum valley between. Fig. 4 is the RF 
and mixer response curve and should not be con-
fused with the overall RF-IF response curve of 

the tuner. 
10. Without disturbing the settings of C117, 

C119 and C120, check the response curve on the 

other TV channels by changing the frequency of 

the sweep generator and the marker generator to 

correspond with the channel being checked. (See 

Fig. 7) The response curves should be substanti-

ally the same on all channels and 

the marker frequencies should fall in the same positions 
on the response curve. A slight amount of "tilt" in-
dicated by the relative amplitude of the two humps can 
be tolerated but should not exceed 30% of the overall 
amplitude of the response curve. The ideal response 
curve has a flat top. 

NON-METALLIC 

P  

FIG. 3 - Alignment Tool 

DIP SHOULD NOT 
EXCEED 30% OF 
TOTAL HEIGHT 

VIDEO CARRIER 
MARKER 

SOUND CARRIER 
MARKER 

FIG. 4 - RF-Mixer Response Curve 

VIDEO 47K 
TEST -4---rvw-11-'2._ 
P01 NT " 8" 

RECEIVER   
CHASSIS ± 
GROUND 7.• 

VIDEO CARRIER 
MARKER 

470 
MMF 

50% 

tOSCILLOSCOPE 
FIG. 5 - Decoupling Network 

TO 

i
SOUND CARRIER MARKER 
( MAY NOT BE VISIBLE ) 

q5.7. 

FIG. 6 - Overall Response Curve 

V.12400.1 

VHF TUNER 

CONNECTS 
TO UHF 
OUTBOARD 
SOCKET. 

LITA 
CONNECTS 
TO UNK 
INBOARD 
SOCKET 

V-12400-1 - Tuner UHF Adjustments 

UHP ANT. 

OSCILLATOR ALIGNMENT 

Under the INSTALLATION AND SERVICE ADJUST-
MENTS section of this note, adjustment of the indivi-
dual oscillator circuits using "air signals" was out-
lined. The following procedure covers shop alignment 
of the oscillator circuits and does not. require "air 
signals". Before undertaking oscillator alignment, all 
IF circuits must be properly aligned for pass band char-
acteristics and trap settings. (Refer to basic service 
note). 

1. With the exception of the oscilloscope, the test 
equipment hook-up is the same as that used when align-
ing the RF and mixer stages. Connect the vertical input 
of the oscilloscope to the video test point "B" (See 
Fig. 10 schematic diagram) through the decoupling net-
work shown in Fig. 5. 

2. Set the fine tuning control to center frequency 
by turning the fine tuning shaft until the flat section 
faces up. Using the sweep and marker generator frequen-
cies in the chart, (See Fig. 7) adjust the oscillator. slug 
so that the video carrier marker is at half amplitude on 
the high frequency slope of the IF response curve. (See 

Fig. 6) 

CHANNEL 

2 
3 
4 
5 
6 
7 177" 
8 
9 

SWEEP GENERATOR 
CENTER FREQUENCY 

12 MC. SWEEP 

57 rec 
63 
69 " 
79 " 
85 " 

10 
11 
12 
13 

--o 

183 " 
189 " 
195 " 
201 " 
207 " 
213 " 

MARKER GENERATOR 
FREQUENCY 

PIX SOUND 

55.25 59.75 
61.25 65.75 
67.25 71.75 
77.25 81.75 
83.25 87.75 
175.25 179.75 
181.25 185.75 
187.25 191.75 
193.25 197.95 
199.25 203.75 
205.25 209.75 
211.25 215.75 

FIG. 7 - Alignment Frequencies 

ANT. 

RECEIVER ANTENNA 
INPUT TERMINALS 

LOW LOSS, LOM CAPACITY 
O POT. SWITCH 

FIG. 8 - Antenna Switch 

FIG. 9 - UHF Dipole Lengths 
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CHASSIS V-2243-1 

CHASSIS ASSEMBLY V-2243-4 

In addition to the V-2243-1 and V-2243-3 chassis assemblies, the V-2243-4 chassis 
assembly is also used in production of sorne of the models covered by this service note. 
The V-2243-4 chassis uses a new tuner, part V-12400-1, otherwise it is identical to 
chassis V-2243-1. 

V-12400-1 TUNER ASSEMBLY 

The V-12400-1 tuner is basically the same as the 
V-11794-1 tuner, which is used in the 2243-1 chassis, 
with the exception that the UHF input circuit has been 
modified to provide link-coupling for an all-channel UHF 
continuous tuner. (See circuit schematic Fig. 12). Refer 
to the Model H-804 service notes for specific information 
covering all-channel UHF continuous tuners. 

Model H-802 plug-in receptors can also be used for 
UHF reception in the V-2243-4 chassis. Both sections 

in frequency. 300 ohm tubular transmission line is 
acceptable. 

There two or more antennas are used for receivers 
containing a single antenna input, an antenna switching 
or isolating device may be required. A low capacity, 
manually operated switch can be attached to the back of 
the receiver. (See Fig. 8) A variety of antenna isolating 
devices are now available. Their installation is simple 
and their operation is automatic. Some are designed for 
installation on the antenna mast, thus avoiding the need 
for additional transmission lines. 

PICTURE 

OFF•014-vOluI4E 

MORID. HOLO 

VERT. HOLD 

L\   

BRIGHTNESS 

• •7 
PILOT Limp 

FINE TUNING 

CHANNEL SELECTOR 

64(16 
KEYED 
MSG 

600001 
woRa. 
OUTPUT 

L301 

1300 

CAL 
NoRz 
• PC 

6C86 
is./ IF 

NANO 

of the dual UHF input circuit of the V-12400-1 VHF tuner 
are adjustable to provide optimum coupling between the 
UHF receptors and the VHF tuner. 

Referring to Figs. 10 and 11, L100 is the coupling 
adjustment for the receptor installed in the outboard UHF 
socket; L104 is the coupling adjustment for the receptor 
installed in the inboard UHF socket. To make the adjust-
ment, set the channel selector to the proper UHF po-
sition, tune the receiver in the normal manner and adjust 
the slug (L100 or L104) for best picture quality. 

NOTE: The series resonant trap, L106- C118 is nor-
mally set for maximum capacity but should be adjusted 
in the field if local interference on channel 2 is en-
countered. 

POWER TRAMS. 

Ge.AGT 
0 
x4GT 

DAMPER 

L400 
RINGING 
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Ø 5-Ric cONTRoL 

SYNC AMP 

VERT OUTPUT 
NOISE CLIPPER 

1202 

2°3 rcZk\ 
N.....soutio 

VIDEO TENT 
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BELT TIGHTNER 

1103 

AX8 
rout K 

66/707,11 
R., 
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ourufw i 
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SPACE FOR 
UHF TUNER. 

MOUNTING 

WIDTH 

RORIE LIN 

117V. 
A-C 

421 

FOCUS 

MORID. HOLD 

MERRY 

CH NNNNN SELECTCH 

UHF ANTENNA INFORMATION 

Antenna requirements for satisfactory UHF television 
reception are determined by the signal conditions in the 
particular locality. 

Some of the possibilities are as follows: 

1. In areas where signals are very strong and re-
flections are not troublesome, satisfactory reception can 
be obtained by using a single broad-band VHF-UHF 
antenna. 

2. In medium signal areas, a separate UHF antenna 
may be required. A simple resonant dipole usually pro-
vides satisfactory UHF reception. The chart, Fig. 9, 
gives the total length of a half-wave dipole element for 
any frequency in the UHF spectrum. 

3. Where signals are weak or reflections are trouble-
some, a high gain, directive UHF antenna system should 
be used. Typical of this type are the Corner Reflector, 
the Conical and the Yagi. 

Transmission lines should be of an approved low 
loss type. The use of 300 ohm ribbon type transmission 
line for UHF installations is not recommended as its 
attenuation factor, when wet, rises sharply with increase 
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CHASSIS V-2243-1 

,milee5sc 

VALUES OF ALL CAPACITORS IN RF TUNER 

ARE SHOWN IN MMF. 

FPO' T 
*LTV. 

02 
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1.19K 3.3K I9M .01 

;10v  -.P •-- -..",e---..-c,...,...-.-0. 
...._ C306 R30, 4irs 5 -r .005 4,0 .47 GIMF 
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1.5 54 i i0-.7, , -G306' - 2 ° V -C308-1-

R63:1 -r ge 7 4.144 rer -r egg -

mil F 

C503 8 0307 

MMF 
68 7 4330 

106 I Tree ' 
L 302 r - 

R327 500K 

COMOL 

R326 
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SECTION 3 VIDEO 
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NOTED: 

I. VOLTAGES WILL VARY WITH CONTROL SETTING. 

.QUIETING CONTROL 

• • PICTURE CONTROL 

TT•VERT. HOLD CONTROL 

vE RT LIN. CONTROL 

2. PEAK-TO- PEAK WAVEFORMS WERE TAKEN WITH THE PICTURE CONTROL SET FOR SIGNAL OF 60V. AT THE CATHODE OF CAT. 

ALL OTHER CONTROLS SET FOR NORMAL PICTURE. 

3. PARTS TOLERANCE ANO RESPONSE OF TEST EQUIPMENT MAY CAUSE SOME VARIATIONS OF THE 

READINGS. 
4. D..c VOLTAGES MEASURED FROM CHASSIS GROUND USING A 20,000 OHM VOLT METER AND NO SIGNAL INPUT. HI OinGS SHOULD 

BE AS SHOWN i" 20 PER CENT. 

5. ALL CAPACITANCE VALUES IN WO AND ALL RESISTANCE VALUES IN OHMS UNLESS OTHERWISE SPECIFIED. 
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SECTION 4 SWEEP 
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FIG. 8 - SCHEMATIC DIAGRAM 

IMPORTANT - Since many of the components are very critical, exact duplicates must he used for replacement purposes. However, any substitute supplied by Westinghouse will assure performance equal to or better than the list parr. 
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6.3v %_9_ 3 _4 5 'y1.504 4 5 

T.- 050e 
0 Ape 

NOTES: 

I. VOLTAGES WILL VARY WITH CONTROL SETTING, 

t • 01.11ETING CONTROL 
• ' PICTURE CONTROL 

117V 
t•VERT. HOLD CONTROL A.C. 

TT • VERT. LIN, CONTROL 

2. PEAK- 70- PEAK WAVEFORMS WERE 
TAKEN WITH THE PICTURE CONTROL SET FOR SIGNAL OF 

60V AT THE CATHODE OF C.R.T. ALL OTHER CONTROLS OFF•ON 6.3 V 
SET FOR NORMAL PICTURE. 

3. PARTS TOLERANCE AND RESPONCE OF TEST EQUIPMENT MAY CAUSE 7 3V 
SOME VARIATIONS OF THE PEAK- TO- PEAK VOLTAGE READINGS. 

4.0-C VOLTAIC! MEASURED FROM CHASSIS GROUND USING A 20,000 OHM/VOLT METER ANO NO SIGNAL 
INPUT READINGS SHOULD BE AS SHOWN ± 20 PER CENT. .3w600 OFF ANO 5w200 SET ON TV.) 

R. ALL CAPACITANCE VALUES IN AlF0 AND ALL RESISTANCE VALUES IN OHMS UNLESS OTHERWISE SPECIFIED. 

8 ABC VOLTAGES MEASURED WITH THE ABC SWITCH ON AND THE PHOTOTUBE 01,CuNNLGTED. 

7. UHF SOCKET r 2 ( 11450ARD) IS REMOVED WHEN THE CHASSIS IS FACTORY EOUIPPED WITH THE 
ALL- CHANNEL UHF TUNER. 
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8 

VALUES OF ALL CAPACITORS IN RF TUNER 
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ANT. 

NOTES 

I . ALL SWITCH WAFERS VIEWED FROM THE FRONT ON CHANNEL 13. 

2.4' FRONT OF WAFER "le REAR OF WAFER 

3. NUMBERS ON WAFERS SHOW CHANNEL POSITIONS. 
4. VALUES OF ALL CAPACITORS ARE GIVEN IN ADM,. 

6E27 OR 68QTA 
RF AMP. 

7504 

3.98 

ANT. 

0-

L104 

C103 
88 

nazi>34 

6105 
L100 

L__I 

C105 ' CII7 
3 3-9 

\ 

.33 .T5 

 4747 

6X8 
XER-08G. 

4 2-1000 
7 

1 100072.("_ IK 

22131( 7 

.39 

V-12400-1 - Tuner Schematic Diagram 

613Q7A oR 68Z7 
R-F AMP. 

CH8 
3-9 

UHF ANT. COIL STRIP 

41L CONNECTOR 

...-
HARMONIC 
GENERATOR 

0SC. 2.5 
2r.04 

rrtel furl 'UiT 
_9à 010_ _II: 

UHF OSC. CONVERTER COIL STRIP 

R102 
474 

C107 
•=120 

el 
800 

1000 470 1000 

-.P. 
9 Additional parts useA in the V-2243.3 chassis and for production changes in the 

800 V-2243.1 chassis. 

I,TIF'F TEST 

2 

3. 
 01 
4 

 1 0  

 8 
R. TERM. 

- OP 

UHF IF 
44 Me 
UHF IF 

AGO - 1.5 

NC 

 r) 13-1-1230V) 

L. TERM 

6J6 
C109 MIXER-OSC. 
1000 

\ F 1 1 
1 . - TESTVH 012 POINT 10 

I le C111 -t 
' ILIO2C 5 1. 

os  L.. - 

613074 OR 61327 6..18 

Cca 3 C115 
1000 

z 

0109i 

When ordering parts, specify model number of set in addition to part number and description of 

part. 

Ref. 

No. Part No. 

C100 V-9044-1 

C206 V-9044-1 
C210 R2CC62V5Y152M 

C302 V-5658-14 
C319 RCP1OW6203M 

L505 V-4886-2 
R211 RC40AE561K 
8.223 RC20AE 123K 

R314 RC20AE682K 

R326 RC20AE394K 
yi R327 V-12272-1 

R405 RC20AE 122K 

R435 RC20AE 123K 
8+ 0351/1 8.444 RC30AE182K 

R464 RC40AE273K 
FIL. 

T500 V- 11544-3N 
8+ ItitiFI V-11339-4 

13+ ( UHF) ADD: V-2243-3 Chassis Only 

Description 

Capacitor, dual, .005 mfd. -005 mfd. •39 
Capacitor, dual, . 005 mfd. .005 mfd. .39 

Capacitor, . 0015, 600V .20 
Capacitor, 2.2 mmf. .10 

Capacitor, .02 mfd. 600V .20 
Reactor. 1.1 microhenry .38 

Resistor, 560 ohms, 2W .20 
Resistor, 12,000 ohms, ViVi• •05' 

Resistor, 6800 ohms, yti. •05 
Resistor, 390,000 ohms, Y,W .05 
Control, 750,000 ohms 

Resistor, 1,200 ohms .05 
Resistor, 12,000 ohms, V2W. .05 
Resistor, 1800 ohms, IW .12 

Resistor, 27,000 ohms 2W .22 

Transformer, power 
Belt, Dial Drive, UHF 

CI IC 

"T 68 

IL103 

1516 

R300 
L300 10 

DELETE: 

V-12415-1 
V-12404-1 

V-11794-1 

RF Tuner Assy. 
Knob, channel selector, 12 pos. 
(Model H-776T21) 

RF Tuner Assy. 

V-12118-1 Knob, channel selector, 
(Model H-776T21) 

V-11338-3 Belt, dial drive, VHF 
V-12249-1 Ring, sleeve retainer 
V-12026-1 Sleeve, fiber tuning shaft 
V-10970-1 Socket, 5 prong, UHF 

MODEL PARTS 

Additions and changes to the Models H-770T21, H-771T2I, H-772K21, H-773K21, H-774K2I, 

H-775K21, and H-776T21 Parts Lint. 

List Price 
Each 

47.50 

.95 

ADD: 
V-11987-8 

V-12034-9 

V-11983-3 
V-12409-1 

DELETE: 

PIN I 
II/ IF AMP. 

0330 
104 

R110 0322 
4.74 '50 

RED N.,\-b- El+ tonv 
6121 

TUNING !r... 800 
FINE 

EILACX 

V-12415-1 Tuner - Schematic Diagram 

800 

a. PIN 3 
IS" IF 41.P. 

0325 
3.3X 

-- -,4--a- F+ 240V 

R32Z R32T 

::32 4 

-Z 

V- I1987-2 
V-12034-2 

PARTS LIST 

Section 1--11, 

C100 V-5596 
C101 11-5506 
C102 V-53111 
room V-117.4-1 

Seclima 2--Sound 

11.4 and Audio 

Jelin V-9770-1 
C200 V-9926-3 
C202 V.5596-1 
C206 v_5594_1 
C207 Y-5596-1 
C3011 V-5596.1 
C2138 V- 11535-I 
C2I5 V- 5598-I 
C2I6A V-9891-I 
1.200 V-9882-5 
6201 V-9882-2 
1.202 v-113944 
1.203 V-9915-2 
R202 v-11345.2 
8206 v-R8774 
1200 v_R238_2 

Section 3--Video 

Cover Assy, back (All but 

H-776T21) 
Cover assy, back (H-776T21 

only) 
Door, front controls (all models) 

Gasket, dust seal (H-776T2I only) 

Cover Assy, back 

Cover Assy, tack 

C300 V-5596-1 
C301 V-9926-2 
C302 V-5658-9 
C304 V-9863-1 
C305 v.A463.1 
C308 V-5658-2 
C308 V- 9863-I 
C309 V-5596 
C310 V-9863-I 
C311 V-9863-1 
C312 V-9926_2 

C214 V-9926-3 
C316 V-5658-12 
C3I9 V-5596 
C320 V-10293-1 
C324 V-5596-1 
C325 V-9863-1 
C326 V-5658-1 
11134 y-106164 
1.390 V-9882-7 
6301 V-11973-1 

1.302 V- 11973-I 
1.302 V-9882_3 

1.304 V-4886-1 
L305 V-9915-I 
1.306 V-4886-1 

1.307 V-51102-1 
1.308 V-5902-5 
1.309 V-41486-1 
8303 V-9927-2 
0306 V-9927-2 
8313 V-94177-7 
11315 V-5324-3 
1319 V-11536-2 
1321 Y-9894-2 
0327 V-9813-3 
8328 V-9927-10 
1300 V-9879 
1301 V-9879 
1302 V-9880-2 

section 4--Sweep 

C4098 V-11535-1 
C4108 V- 11535-I 
C4I18 V-11535-1 
C421 V-112211-2 
C430 v- v9014 
C435 V-5596-1 
C4364 V- 9891-I 
C439 V-9792-10510J 
C439 V-9792-10430J 
C441 V- 5596-I 
F400 V-6171-3 
1.400 V-6764 
L401 V- I1789-1 
L402 V-11791-1 
6414 V-11539-2 
6418 v-9813_4 
6422 V-6463 
6423 V-12171-3 
0434 V-11538-3 
6443 V-11328-9 
6454 V-9375-4 
0459 V-9927-7 
7400 V-10909-2 
7401 V-115411-1 
2400 V-11192.-1 
Z401 V- 12218-I 

C506 
C507 
C508 
1.500 
L501 
1.502 
6503 
1.504 
8501 
1500 

V-9863-1 
V-9863-1 
V-5596-1 
V-6471-3 
V-4886-2 
V-4886-2 
V-4886-2 
V-4886-2 
V-11328-8 
V-11544-3 

3.60 

• 

1.313 
.60 

section 5--pone, 
and Filament 

C500 V.5040-15 
C501 V-5040-15 
C502.6 V-9891-I 
C5030 V-94191 
1.504 V-5596-1 
C505 V-5596-1 
C506 V-9863-1 
C507 V-9663-1 
C508 V-5596-1 
1.500 V-6471-3 
L501 V-4886-2 
6502 V-4886-2 
6503 V-4888-2 
1.504 V-4886-2 
11501 V-11328-8 
1500 V- I1544-3 

Section 6--AOC 

C601 V- 5596-I 
C602 V-5598-1 
C603 v-10293_1 

11604 V- 9916-I 
V- 11189-I 

T- £17ZZ- A SISSVHD 



MODELS 
H-786K21 

(MAHOGANY) 

AND 
H-787K21 

(BLOND) 

CHASSIS ASSEMBLY 

V-2243-1 

MODELS H-786KU21 AND H-7871CU21 
These models are the same as Models H-786K21 and H-787K21 except that they 

contain a built-in all-channel UHF tuner. For service information on the UHF tuner, 
refer to the H-804 service notes. 

SERVICE NOTES 
For service information on the V-2243-1 chassis, refer to the H-770T21, H-771T21, H-772K21, H-773K21, 

H-774K21, H-775K21 and H-776T21 service notes and any supplementary information thereto. 

H-786K21 AND H-787K21 MODEL PARTS 

The following parts are used in Models H-786K21 and H-787K21 in lieu of the MODEL PARTS listed in 

the H-770T21, H-771T21, H-772K21, H-773K21, H-774K21, H-775K21 and H-776T21 service notes: 

Part No. Description 

ii- V-1320-1 Cabinet, H-786K21   
4- V-1320-2 Cabinet, H-787K21   

V-11856-1 Caster, swivel   
V-5522 Cord, AC power   
V-11987-2 Cover Assembly, back   
V-8639 Doors, matched pair (H-786K21)   

List Price 
Each 

$ 4.1, 
4.4. 

.50 
1.25 
3:60 
•• 

Part No. Description 

-i- V-8640 Doors, matched pair   
V-10361-15 Grille Cloth (H-786K21)   
V-10261-15 Grille Cloth (H-787K21)   
V-12004-1 Gasket, dust seal   
V-9091-1 Hinge, upper LH and lower RH ( H-786K21)   
V-9091-2 Hinge, upper RH and lower LH ( H-786K21)   
V-9091-3 Hinge, upper LH and lower RH (H-787K21)   
V-9091-4 Hinge, upper RH and lower LH (H-787K21)   

-14 V-11964-1 Knob, channel selector (H-786KU21)   
4- V-12118-1 
14. V-11964-3 
-74 V-12118-3 Knob Assy., channel selector (H-787K21)   

V-11963-1 Knob, fine tuning   
V-11980-1 Knob, off-on-volume (H-786K21)   
V-11980-3 Knob, off-on-volume (H-787K21)   
V-11979-1 Knob, picture   

7L V-11962-1 Knob, dial, UHF (H-786KU21, H-787KU21)   
V-11865-1 Mask, picture, spherical   
V-11988-1 Panel Assy., controls (H-786K21)   
V-11988-2 Panel Assy., controls (H-787K21)   
V-11918-1 Plate, glass   

-7L V-11194-13 Pull, door (H-786K21)   
-- V-5306-3 Pull, door (H-787K21)   

V-9770-1 Speaker, 10"PM   

Knob Assy., channel selector (H-786K21)   
Knob, channel selector ( H-787KU21)   

List Price 
Each 

$ .1.4. 
40. 
s. 

.75 

.30 

.30 

.35 

.35 
** 
** 
** 
5* 

.75 

.55 

.55 
•75 
•• 

3.50 
4.75 
4.75 

12.00 
** 
•• 

8.00* 

-{- New part number listed for the first time in Westinghouse radio or television service information. 
• Price includes Federal Excise Tax. 
•• Price furnished on request. 
NOTE: All prices are subject to change without notice. 
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H-765117 H-766117 

The V-2260-14 chassis is the same as the V-2260-12 chassis with the exception 

that a V-12415 RF tuner is used. For service and alignment information on the V-12415 

tuner, refer to Supplement 1 of the H- 765T17 and H- 766T17 service notes. 

For alignment, adjustments, and other service information refer to the H-765T17 and 

H-766T17 service notes. 

MODELS H-798TU17 AND H-799TU17 USING 4 V-2270 CHASSIS 

The V-2270 chassis is identical to the V-2260 chassis with the exception that an 

all- channel UHF has been factory installed to provide reception of the UHF television 

channels ( 14 through 83). For service information on the UHF tuner, refer to the Model 
H-804 service note and any supplementary information thereto. 

Several different combinations of VHF and UHF tuners are used in the V-2270 chas-

sis. The following chart will identify these combinations. 

Chassis assembly VHF tuner Positions II II F tuner 

V-2270-122 V-12400-1 16 V-12390-1 

V-2270-124 V-12400-1 16 V-11972-1 

©John Ir. Rider 
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GNANRCL SELECTOR 

FINE TUNING 

BR illeiTNE55 

VERT. NOLO 

OFF. GA. VOLUME 

PICTURE 

PICTURE 

0” ON VOLUME 

RORIE. MOLD 

VERT. NOLD 

fi 
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PILOT LAMP 

L v 
FnIPER TRANS. 

TINE TARING 

CHANNEL SELECTOR 
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r 6AU— Di 

'AUDIO •••••••Noif 
• ( "D " T 

ika l de 11:p(i002 

1300 
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CONTROL SETTING 
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f • VENT. LIN. CONTROL 
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68115 
A0010 OUTPUT — 
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e•Ov , 01-1/40VR 

11001W AEC 

2*07 
MOMIO SULTI 

1.8060 

«a« 
110012. OUTPUT 

500 

CHASSIS V-2240-1, -2, - 3, -2260-12, -14 

I2AU7 
ITETE0 AGO 

NO .SE CL 1111(0 
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DISTANT US 

NI • VOLTAGE SUPPLE 

L400 

150V 

6AMIGT 

61165 
CIED Ate 

65v 

6015,30V 
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VERT [ASCHER« 

2150 295 

FIG 1 BOTTOM VIEW OF V-2260-12 AND V-2260-14 CHASSIS 

L 30 

0300 

rvvHF TUNER USED WITH -2260-14 CHASSIS 

FIG. 2 TOP VIEW OF V-2260-12 AND V-2260-14 CHASSIS 
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ANT. 

L . 04 

ANT 

o  

6BQ7A oR 6BZ 7 
R- F AMP. 

7 

RI03 
L107 330K 

  0108 

— CI06 
3 

C105 __ C117 
3 3-9 L106 

CII8 
3-9 

UHF ANT, COIL STRIP 
_<72 

MIXER 
OK 710 

HARMONIC 
GENERATOR 

220K 
osc. 

CONNECTOR 

2.5 I 

UHF OSC. CONVERTER COIL STRIP 

R102 
47K 

T. 800 

R104 
220K 

C119 
.5-3 

R105 
470 

-1- 0107 
-_7-2 120 
7 

800 

7 

CI09 
1000 

6J6 
VAER-OSO. 

C120 
.5-3 

\ - 
VHF C112 

TEST POINT 10 

CHI 1_ 
5 --r-

6807A OR 6827 6j6. 

5 CH6 3 4 CII5 
1000 1000 

_L 
k» 

I(  
TRIO 

10K 

R109 
15K 

Rito 
7 4.7K 

CI21 
FINE 

TUNING 

L103 

BOO 

R300 
! L300 O 
AA,. PIN 

,F AMP 

10 K 

R322 
150 

RED lb- 9+ 190V 3. R316 is increased to 270K and R332 ro 

120K to prevent picture streaking at high bright-
ness. 

In production, any or all of the following 

changes may be incorporated in V-2240-1 chassis. 

See Fig. 10, V-2240-1 Schematic Revised. 

1 

1 

!BLACK 

800 

Fig. 2 Y-12415-1 Tuner — Schematic Diagram 

1 
, R325 
I 3.91( 

R32C R327 
1 I6M I.5M 

AGC 
, 0324 WHITE- SONTROL 

 I.- PIN 3 
IS1 IF AMP. 

 8+ 240V 

Production Changes Affecting Chassis V-2240-1 

1. R450 is changed from 6.8K to 12K to pre-

vent horizontal overdrive. 

2. A condenser C447, 47mmf. is added be-

tween the plate (pin 5) of the 6AU6 sync separator 

and ground. C447 provides additional video modu-

lation filtering to prevent bending of the picture at 
the top. 

4. C100, .005 mfd., and C101, . 005 mfd. are 

replaced with a dual .005 mfd. capacitor. The new 

capacitor is designated C100. 

5. C206, .005 mfd., and C208, .005 mfd. are 

replaced with a dual .005 mfd. capacitor. The new 

capacitor is designated C206. 

6. Filament choke L505 part 1.¡V-4886-2 has 

been added in series with the filament ( pin 3) of 
the 6BN6. A 12K resistor has been inserted be-

tween R203, 470 ohms and C211, .02 mfd. These 

changes were made to reduce tweet in 
- 

caused by harmonics generated in the 6Brt.,'6. 

7. C419 is changed from 100 mmf. to 1 mmf. 

to improve the locking range of the hor zoatal 
hold control. 

8. C302, 1.5 mmf. has been changed to 2.2 

mmf. to increase sound attenuation. With this 

change C301, 3.3 mmf., is unnecessary and has 
been removed. 

9. To increase the gain of the pentode section 

of the 6X8 when working as an IF stage for the 

UHF tuner, the 220 ohm cathode resistor is con-
nected to ground. This is done by soldering a 

piece of 1122 wire from the junction of the 220K 

resistor and wafer switch section 113 to the ground 
terminal of wafer switch section 2A. 

10. Ion trap magnet, part V-9784-5, has been 
replaced with, ion trap magnet, part V-9784-4 to 

improve ion trap action. 

11. The two outside connections to R400 have 

been reversed, decreasing the to the picture 

control, thus stabilizing the picture brightness at 

various settings of the picture control. 

12. To prevent slippage the UHF tuner drive 

belt has been replaced with part V-11338-4. 
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CHASSIS V-2240-1, - - , -2260-12, -14 

R. F. AND MIXER ALIGNMENT 

1. Refer to page 5 of the basic service notes 

on the H-765T17 and the H-766T17 for test equip-

ment details and general information. 

2. Disconnect the tuner AGC lead (white wire) 

from the junction of C324, R327 and R326. Apply 

-2 volts bias to the.tuner. 

3. Connect the output of the sweep generator 

to the receiver antenna terminals. Be sure the 

proper impedance matching network is used. 

4. Loosely couple the marker generator to the 

sweep output cable at antenna terminals. 

5. 

ohm isolating resistor, to the "VHF test point" 

on the tuner. (See Fig. 1). 

6. Turn on the receiver and test equipment 

and allow 5 min. warm-up. 

7. Set the receiver channel selector to chan-

nel 12 and adjust the sweep generator to sweep 

channel 12 frequencies. Sweep width of 12 mc. is 

desirable so that the skirts of the response curve 

will fall to zero. 

8. Set the marker generator to 207 mc. and 

adjust the output level so that the marker pip is 

barely visible. Excessive marker injection will 

distort the response curve. 

9. Using 205.25 mc. and 209.75 re. settings 

of the marker generator as reference, adjust in 

sequence the antenna (RF) trimmer, C117; the RF 

plate circuit trimmer, C119; and the mixer grid 

trimmer, C120 to produce a response curve similar 

to that shown in Fig. 4. The response curve should 

be symmetrical and the depth of the valley be-

tween peaks should not exceed 30% of the overall 

amplitude. Tolerances in amplitude of 30% at or 

between carrier frequencies are permissable. 

Avoid "stagger tuning" these circuits by tuning 

each for maximum pattern height at the point mid-

way between the two markers. 

The adjustment should result in maximum 

amplitude of the response curve, proper position-

ing of the sound and picture carriers and the clos-

est approach to equal amplitude of the two humps 
with minimum valley between. Fig. 4 is the RF 

and mixer response curve and should not be con-

fused with the overall RF-IF response curve of 

the tuner. 

Connect the oscilloscope, through a 10,000 

10. Without disturbing the settings of C117, 

C119 and C120, check the response curve on the 

other TV channL :s by changing the frequency of 

the sweep generator and the marker generator to 

correspond with the channel being checked. (See 

Fig. 7) The response curves should be substanti-

ally the same on all channels and the marker 

frequencies should fall in the same positions on 

the response curve. A slight amount of "tilt" in-

dicated by the relative amplitude of the two humps 

can be tolerated but should not exceed 30% of the 

overall amplitude of the response curve. The ideal 

response curve has a flat top. 

NOTE: The series resonant trap, L106-C118 is 

normally set for maximum capacity but should 

be adjusted in the field if local interference on 

channel 2 is encountered. 

DIP 5MOULO NOT   
EXCEED 30 % OF 
TOTAL NEIGHT - 

VIM CARRIER 
MARKER 

SOUND CARRIER 
MARKER 

Fig. 4 RF Mixer Response Curve 

VIDEO 
UST -4  
POINT " Er' 

RECEIVER   
CHASSIS L 
GROUND = 

47K 
-"\AA,- •  

470  
mP,1F 

TO 
OSCILLOSuOPE 

Fig. 5 Decoupling Network 

VIOE0 CARRIER / 
MARKER 

50% 

SOUND CARRIER 1 MARKER 
( MAY NOT BE VISIBLE ) 

95% 

Fig. 6 Overall Response Curve 

OSCILLATOR ALIGNMENT 

Under the INSTALLATION AND SERVICE AD-

JUSTNIENTS section of this note, adjustment of 

the individual oscillator circuits using " air sig-

nals" was outlined. The following procedure 

covers shop alignment of the oscillator circuits 

and does not require "air signals". Before under-

taking oscillator alignment, all IF circuits must 

be properly aligned for band pass characteristics 

and trap settings. (Refer to basic service note) 

1. With the exception of the oscilloscopf, the 

test equipment hoop-up is the same as that used 

when aligning the RF and mixer stages. Connect 

the vertical input of the oscilloscope to the video 

test point " B" (See Fig. 10 schematic diagram) 

through the decoupling network shown in Fig. 5. 

2. Set the fine tuning control to center fre-

quency by turning the fine tuning shaft until the 

flat section faces up. Using the sweep and marker 

generator frequencies in the chart, (See Fig. 7) 

adjust the oscillator slug so that the video carrier 

marker is at half amplitude on the high frequency 

slope of the IF response curve. (See Fig. 6) 

Channel 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Sweep Generator 

Center Frequency 

12 mc. Sweep 

57 mc. 

63 mc. 

69 mc. 

79 mc. 

85 mc. 

177 mc. 

183 mc. 

189 mc. 

195 mc. 

201 mc. 

207 mc. 

213 mc. 

Marker Generator 

Frequency 

Pix Sound 

55.25 

61.25 

67.25 

77.25 

83.25 

175.25 

181.25 

187.25 

193.25 

199.25 

205.25 

211.25 

Fig. 7 Alignment Frequencies 

UHF ANT. VHF ANT. 

59.75 

65.75 

71.75 

81.75 

87.75 

179.75 

185.75 

191.75 

197.75 

203.75 

209.75 

215.75 

RECEIVER ANTENNA 
INPUT TERMINALS 

Low I ng's, , LOW CAPACITY 

D. P D.T. SWITCH 

Fig. 8 VHF-UHF Antenna Switch 

;4 

I y t• Is JP 5,5_*3 Ile /M. !FT,60,_' 

ij 

$oo SIR 781 
FRUMP«. M WYGAGYCLES 

Fig. 9 UHF Dipole Antenna Length 

UHF ANTENNA INFORMATION 

‘ Antenna requirements for satisfact,ry UHF 

i television reception are determined by e signal 

conditions in the particular locality. 

Some of the possibilities are as fohlows: 

1. In areas where signals are ve' V strorg and 

reflections are not troublesome. catisfavctory re-

ception can be obtained by using a single broad-

band VHP-UHF antenna. 

2. In medium signal aréas, a separate UHF 

antenna may be required. A simple résonant dipole 

provides satisfactory UHF reception. The chart, 

Fig. 9 gives the total length of a half-wave dipole 

element for any frequency in the UHF spectrum. 

3. Wherç signals are weak or reflections are 

troublesome, a high gain, directive UHF antenna 

system should be used. Typical of this type are 

the Corner Reflector, the Conical and the Yagi. 

Transmission lines should be of an approved 

low loss type. The. use of 300 ohm ribbon type 

transmission line for UHF installations is not 

recommended as its attenuation factor, when wet, 

rises sharply with increase in frequency. 300 ohm 

tubular transmission line is acceptable. 

Where two or more antennas are used for re-

ceivers containing a single antenna input, an an-

tenna switching or isolating device may be requir-

ed. A low capacity, manually operated switch can 

be attached to the back of the receiver. (See Fig. 

8) A variety of antenna isolating devices are now 

available. Their installation is simple and their 

operation is automatic. Some are designed for in-

stallation on the antenna mast, thus avoiding the 

need for additional transmission lines. 
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ADDITIONS AND CHANGES TO THE MODEL 
H- 765T17 AND H- 766T17 PARTS LIST 

When ordering parts, specify model number of set in addition to part number and description of part. 

ADDITIONAL PARTS USED IN V-2240-3 CHASSIS 

AND FOR PRODUCTION CHANGES IN V-2240-1 CHASSIS 

Ref. No. Part No. 

C100 V-9044-1 
C206 V-9044-1 
C210 R2CC63Y5Y202M 

C4 19 RCM20B151K 

C447 R CM20 B4 70K 
L505 V-4886-2 
R223 RC20AE123K 

R316 RC20AE274K 
R322 R C20AE 124K 

R450 RL20AE123K 
R457 V-9927-7 
T200 V-9238-2 
0-302 V-9880-2 

V-9784-4 
V-11338-4 

ADD 

DELETE 

ADD 

V-12415-1 
V-12404-1 

V-12403-2 

V-10970-1 

V- 12026-I 

V- 12249-I 
V-1 1338-3 
V-121 18-1 

V-12118-2 

V-12034-I 

Description 

Capacitor, dual . 005, . 005 mfd. 
Capacitor, dual .005, .005 mfd. 

Capac itor, .002 mfd. 600V 
Capacitor, 150 mmf. 
Capacitor, 47 mmf. 
Reactor, 1.1 microhemps 

Resistor, 12,000 Ohms, Y2W 
Resistor, 270,000 Ohms, 1/2W 

Resistor, 120,000 Ohms, 'hW 

Resistor, 12,000 Ohms, Y2W 
Resistor, 330,000 Ohms 1W 
Transformer 

Transformer 
Magnet, Ion Trap 
Belt, Dial Drive 

Function 

Fil & B— Bypass 

Cath. —Screen Bypass 
Tone Compensation 
A.F.C. Coupling 
Sync Sep. Circuit 
Heater Isolation 
Grid Cir. Hor. Amp. 

Video Output C ir. 

Brightness Control Cir. 
Nor. Pulse Shaping 
Hi Voltage Filter 
Audio Output 

3RD IF 

V-2240-3 CHASSIS ONLY 

RF Tuner Assembly 

Knob Assy. Channel Selector, 12 Pos. ( H-766T17) 
Knob Assy. Channel Selector, 12 Pos. ( H-7651-17) 

Socket 5 prong, UHF 
Sleeve Assy., Dial 

R ing, Sleeve Retainer 

Belt, Dial Drive 
Knob. Assy., Channel Selector (H766T17) 
Knob. Assy., Channel Selector ( H765T17) 

H-765T17 AND H-766T17 MODEL PARTS 

Cover Assembly, Back ( H-766T17) 

(Omitted from Original Service Notes) 

List Price 
Each 

.39 

.39 
..25 

.20 

.22 

.38 

.05 

.06 

.10 

.05 

.10 
1.90 

1.50 
.85 

4.25 

Ref. No. 

tC105 

tC 106 
1C107 

tC108 
tC109 
tC110 

tC111 
tCl12 

tC113 
tC114 

K115 
tC116 
tC117 
$C118 

tCl19 
t C120 
L103 

L 104-C 103 
t L 105-C104 
t L106 

R100 
R 102 

R 103 
R104 

R105 
R106 

R107 
R 108 

R109 
R110 

Ref. No. 
On Illus. 

t 1 

t 2 

3 
t 4 & 5 
.1. 6 

t 7 
f 8 
f 9 
t 10 

11 
t 12 

ELECTRICAL PARTS V-12415-1 TUNER ASSEMBLY 

Port No. 

V-8659 

V-8659 
V-8660 
V-8661 
V-8662 

V-8663 
V-8664 

V-8665 
V-8682 
V-8666 

V-8662 
V-8662 

V-8667 
V-8667 

V-8668 
V-8668 
V-8669 

V-8670 
V-8671 
V-8676 
RC20 AE 153K 

RC20AE473K 
RC20 AE334K 
RC20AE224K 

RC20AE471K 
RC20AE 153K 
RC20 AE224K 

RC20AF 103K 
RC20AE153K 

RC20AE472K 

Description 

3 mmf. NPO 
3 mmf. NPO 
120 mmf. 

47 mmf. N1400 

1000 mmf. GMV 
6.8 mmf. NPO 

5 mmf. N750 
10 mmf. NPO 
1000 mmf. GMV 
150 mmf. 
1000 mmf, C;MV 

1000 mmf. GMV 

3-9 mmf. Trimmer 
3-9 mmf. Trimmer 

.5-3 mmf. Trimmer 

.5-3 mmf. Trimmer 
IF Output Coil 
Trap, ANT 
Trap, ANT 

Coil 

Resistor 15K ± 10% ( IRC Type BTS) 

Resistor 47K ± 10% 
Resistor 330K ± 10% 
Resistor 220K ± 10% 

Resistor 470 Ohms ± 10% 
Resistor 15K ± 10% 

Resistor 220K ± 10% 
Resistor 10K ± 10% 

Resistor 15K ± 10% 
Resistor 4.7K ± 10% 

MECHANICAL PARTS FOR V-12415-1 TUNER 

Port No. 

V-8672 
V-8673 

V-8674 

V-8675 
V-8677 
V-8678 
V-8679 

V-8680 
V-8681 
V-12484-(2 through 83) 

V-12485-(2 through 83) 

Description 

f" ine Tuning Shaft and Rotor 
Drum Assy. Without Coils 

Spring, Fine Tuning Ground 
Spring, Shaft Retaining Front and Rear 
Spring, Detent 
Roller, Detent 
Spring, Slug Retaining 
Slug, Osc. Tuning 
Contact Bracket Assy. 

ANT-RF Coil Strip 

Mixer-Osc. Coil Strip 

List Price 

Each 

.05 

.05 

.05 

.05 

.05 
▪ 05 
.05 

▪ 05 
.05 

.05 

List Price 
Each 

NOTE: The dash number following the basic part numbers for coil strips indicates the charnel numbers . 1 ei 
The part number for channel 48 ANT-RF coil strip would be V-12484-48. 

tNew part number listed for first time in Westinghouse Radio or Television service information. 

*Price furnished on request. 

All prices are subject to change without notice. 
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CHASSIS V-2240-1 - - -2260-12, -14 

POWER CONSUMPTION:   225 watts 

AUDIO POWER OUTPUT: 
Undistorted   2.8 watts 
Maximum   3.2 watts 

LOUDSPEAKER: 
Type   514" P.M. 
Voice Coil Impedance .. 3.2 ohms at 400 cycles 

RECEIVER ANTENNA INPUT IMPEDANCE: 
  300 ohms balanced or 72 ohms unbalanced 

TUBE COMPLEMENT: 
1 
1 

1 

1 
1 
1 
1 
1 
1 
1 

1 B3GT  High voltage rectifier 
5U4G  Low voltage rectifier 
6AL5   Horizontal AFC 
6AS4GT or 6AX4GT  Horizontal damper 
6AU6  Sync separator 
6BQ7A or 6BZ7  RE amplifier 
6BK5   Video amplifier 
613K5   Audio output 
6BN6   FM detector 
6BQ6GT   Horizontal output 
6CB6   IF amplifiers 
6X8   IIF osc. and mixer 
12AU7  Keyed AGC and noise clipper 
12AU7  Horizontal multivibrator 

CRT CoSNON 

CEFLECTC« TO1E ADJ 

CH SDOM 0.4.401 AN. 

CM TRAP MAGNET 

CHASSIS PIN* 30R7 

GROUND VIDEO AMP 

CAPAC I TOR 

ANUADAIS MOUTON& SPRING 

MM. SACK & LATERAL Cube» A04 

CENTERING MAGNETS MU 

FIG. 1 — CRT ADJUSTMENTS 

1• 

RESISTOR 

47E 

OSCILLOSCOPE 

04:47- T - - le G N ES RW  TEOPR 

FIG. 2 — OSCILLOSCOPE CONNECTIONS 

1 12BH7  Vert, output and vert. discharge 
1 17LP4 or 17VP4  Cathode ray tube 

VIDEO CARRIER INTERMEDIATE FREQUENCY: 
  45.75 mc. 

VIDEO RESPONSE:   3.5 mc. 

SOUND CARRIER INTERMEDIATE FREQUENCY: 
  4.5 mc. 

FOCUS:   Electrostatic 

SWEEP DEFLECTION:  Magnetic 

SCANNING:   Interlaced 525 line 

HORIZONTAL SCANNING FREQUENCY: 
  15,750 CPS 

VERTICAL SCANNING FREQUENCY: ... 60 CPS 

FRAME FREQUENCY: 
(picture repetition rate):   30 CPS 

Tv RECEIVER 

-0 

300 
IMP VT 

150A 

20. IMPEDANCE OF SWEEP GASEE 

Z 0 RI SR 

SO it 56 N.. 120 ,L 

72.1, se.n. 110A 

FIG. 3 — IMPEDANCE MATCHING 
NETWORK 

H. F. OSCILLATOR ALIGNMENT PROCEDURE 

If the 6X8 oscillator tube is replaced, the 
different inter-electrode capacitance of the new 
tube may change the oscillator frequency enough 
to necessitate re-alignment of the oscillator. 

Alignment of the oscillator on the high band is 
accomplished by adjusting the brass slug located 
adjacent to the vernier drive wheel on the front of 
the tuner. Alignment of the oscillator on the low 
band is accomplished by adjusting the brass slug 
on the lower front of the tuner. These slugs can 
be adjusted from the front of the receiver without 
removing the chassis from the cabinet if a non-
metallic tool similar to that shown in Fig. 4 is 
used. The guide on the end of the tool is helpful 
in seating the tool in the screw slot. The adjust-
ment procedure is as follows: 

GUIDE - NONMETALLIC SLEEVE 

FIG. 4 — OSCILLATOR ADJUSTMENT TOOL 

1. Set the fine tuning control to the middle of 
its range by rotating it until the middle hole near 
the edge of the fine tuning drive wheel is straight 
up, and keep it in this position during the follow-
ing adjustments. 

2. Set the channel selector to the highest of 
the low band (channels 2 through 6) stations oper-
ating in your vicinity. 

3. Peak the low band adjustment slug (L102) 
for the best picture detail. 

4. Set the channel selector to the highest of 
the high band (channels 7 through 13) stations 
operating in your vicinity. 

5. Peak the high hand adjustment slug (L101) 
for the best picture detail. 

6. Check the previously made low band ad-
justment, and if the tuning has changed repeat 
steps 2 and 3. 

PICTURE 

= .y  

OFF ON VOLUME 

401110 1.01.0 

VERT MOLD 

BRIGHTNESS 

17 

PILOT LAMP 

FINE TUNING 

'153G T'1 

11.V 
‘sitECT>i 

L301 

KEYED AGC 
NOISE CLIPPER 

61306GT 
NONIO. 
OUTPUT 

L. v 
POWER TRANS. 

6AS4GT OR 6AX4G7 

GALS 
NONIO. 
AFC 

I2AU7 

muLTI. 

L400 
RINGING 
COIL 

ÇPV 

L303 

0 e  

VERT. OUTPUT OUTPUT 
vERT DISCHANDE 

OE T 

SPNR 

1.200 

7)   525G IP 
.4. 

e 
1.302 

Te2 

CRYSTAL 

VIDEO 
DE I 

68115 
VIDEO 

\ Aviv. 
' 

W1DTN 

NONIO. LIN. 

_D 117V 
A-C 

C430 

FOCUS 

117 HEIGHT 

I 

117 VERT. LIN. 
OCAL. 

,u1E TING 
CONTROL 

CN•NNEL SELECTOR 

L103 
UHF • g 
INBOARD 

638 
NA RER 
'OSC 

66Z7 OR 68074 

Kgf; 
uni 

1103 (mean° 

FIG. 5 — TOP VIEW OF CHASSIS 
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COMMON I-F SECTION 

Rotate the channel selector to channel 13. 

Connect the oscilloscope to the video test terminal, point "B" 
on Fig. 8, through the decoupling network shown in Fig. 2. 

Connect a 9 volt bias battery to the AGC line, point "A" on 
Fig. 8. 

Couple the murker generator output to the sweep generator out-
put. In the steps that follow, use the marker to check the response 
curve at the frequencies indicated on Fig. 6. 

Step 
Alignment 
Signal Remarks Adjust — 

I. Remove the 6BZ7 R-F amplifier tube 

2. 44 mc. sweep to 
3rd I-F grid 

Connect detuning clips 
to 1st& 2nd I-F plates 

Pri. of T302 for max. re-
sponse and sec. of T302 
for symmetrical curve 
shown in Fig. 6A 

3. 47.25 mc. ampli- 
tude modulated 
to 1st I-F grid 

Use sufficient signal 
to produce sine wave 
response on oscillo-
scope 

L302 for min. response 

4. 44 mc. sweep to 
2nd I-F grid 

Connect detuning clip 
to 1st I-F plate 

Pri. of T301 for max. re-
sponse and sec. of T301 
for symmetrical curve 
shown in Fig. 6B 

5. 44 mc. sweep to 
1st I-F grid 

Detune L103 before ad- 
justing T300 

Pri. of T300 for max. re-
sponse and sec. of T300 
for symmetrical curve 

6. 44 mc. sweep to 
1st I-F grid 

L103 for " suck -out" at 
44 mc. ( center of curve). 
See Fig. 6C 

7. Replace the 6I3Z7 R-F amplifier tube 

8. 213 mc. sweep to 
antenna term- 
inals through 
network 

Fine tuning set to mid- 
range 

L300 for symmetrical 
curve and L301 for min. 
41.25 mc. marker am-
plitude. See Fig. 6D 

A 

D 

47.25Mc 45.0Mc 

45,75Mc 44,0Mc 

43.0Mc 4I.25Mc 

42,25Mci 
 I 

47,25Mc 45.0Mc 45.0Mo 412M 

45 1.75Mc 44 0Mc 42.'25Mc 

FIG. 6 — RESPONSE CURVES 

AT VARIOUS STAGES OF 

ALIGNMENT 

4.5 MC. TRAP 

Connect the signal generator to pin #3 or #7 of the 6BK5 video amplifier (point " B" on Fig. 8) through 
a . 001 mfd capacitor. 

Step 
Signal Gen. 
Frequency VTVM Connections Remarks Adjust — 

1. 4.5 mc. 
unmodulated 

R-F probe to point " C" ( see 
Fig. 8) and common lead to 
chassis . 

Use strong signal from gen- 
erator 

L303 for minimum voltage 

SOUND SECTION 

Refer to SOUND ALIGNMENT PROCEDURE on page 7. Using a weak signal, adjust L200 for maximum 
response to a 4.5 mc. FM signal. Using a strong signal, adjust L202 for maximum response on a 4.5 mc. 
FM signal. Using a weak signal, adjust the quieting control for minimum AM noise. 

CHANNEL SELECTOR 

FINE TUNING 

BRIGHTNESS 

VERT. HOLD 

NOR I Z. I401.0 

OFF. Oit. vOL u NE 

PICTURE 

C2.64 
C4454 
C5024 di 
05075 

VOLTAGES WILL VARY voITII 

CONTROL SETTING. 

T• QUIETING CONTROL 

t t "VERT. MOLD CONTROL 

• vERT. LIN. CONTROL 

VHF NF TUNER 

6C96 
111 IF AMP 

12AU7 
KEYED EGG 

NOISE CLIPPER 

LOCAL 140V 
DISTANT 150V 

1 V 

220V 

251a IF Amp 
6 CB6 6C86 

sek ir AMP 
95v 2 3145.:20, 

5v Tz)1 7.:v90v 

1301 T302 
GEIK5 

AUDIO OUTPUT 

,çc4 041.0(ç, 4, 62130 
5V 

4 
30V 

6AL5 64U6 
RORIE. AFC SYNC SEP 

1 
•S•I 7 

30V e ••••• 

4179 

SO 
12AU7 

HORiZ MULTI. 

II 

6956 
FM OCT 

Io 4V 

3010 2.0v 

7 

6ASICT or GAX4GT 
690661 DAMPER 

NONIO. OUTPUT 
14 

HI- VOLTAGE SUPPLY 

240v 

SO to 

I 2 BH 7 
VERT. OUTPUT 
VERT. DISCHARGE 

60V 

5U4G 
Lv RECT. 

L v 
POWER TRANS. 

6 

1045 

ROC 
CONTROL 

320 to4t0V 

101025V 

FIG. 7 — BOTTOM VIEW OF CHASSIS 

CHASSIS REMOVAL 
To avoid scratching or chipping the cathode 

ray tube, the speaker and baffle should be removed 
before attempting to remove the chassis from the 

QUIETING 
CONTROL 

LOCAL DISTANT 
SWITCH 

VERT. LIN. 

HEIGHT 

FOCUS 

C430 

117V 

NOTIIZ. LIN. 

WIDTH 

cabinet. To release the speaker and baffle from 
the cabinet, remove the four No. 6 Phillips-head 
screws from the top of the cabinet. 

CRITICAL LEAD DRESS 

All leads located near the horizontal multi-
vibrator trimmer capacitor, C430, must be dressed 
away from the capacitor and close to the chassis. 

All resistors rated above one watt must be 
dressed away from each other and clear of other 
components and wires. 

Video peaking coils should be dressed away 
from the chassis and clear of adjacent parts. 

All leads in the high voltage unit must be 
dressed away from the high voltage transformer 
to prevent arcing. 

Keep all leads in the I-F and video circuits 
as short as possible. 

REFLECTION ELIMINATION 

Light reflection from the pilot lamp can appear 
on the lower right hand corner of the CRT unless 
preventive measures are taken. To eliminate the 
reflection, a piece of electrical tape (1" x 6") is 
applied to the edge of the lower right corner of 

the CRT face. 

When replacing a CRT, the electrical tape 
must be applied to the new tube in the same 
manner as it was applied to the old tube. 
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CHASSIS V-2240-1, - , -3 

682 7 o. 613074 

RE AMP 

6 II 

sxs 
MIXER-0SC 

FACTORY 
TEST 

7 

1.103 

T7.5 

TOP 

68N6  
FM OCT. 6203 

301521.V 47° 

7 

2/ 

L200 I 

1 1 0104; 
O0 

- 

11202 500 
QUIETING 
CONT/ICL 

70V 1 

208 

- 

a.ît0e 

11.202 

C2I0 
.r.002 

C.1.1 

6207 
27K 

;I°01« 

6BK5 

AUDIO OUTPUT 

RE 

5v 

5206 500K 
VUIJE 
CONTROL ie 

220V 

7200 
OUTPUT 
TRANS. 

CgI4  

138 

SECTION 2 SOUND I-F and AUDIO 
8211 
470 

R324 
ISO 

C101 
4 viv.005 

r-0.----
5 

R. TERM 

UHF 
REAR OF 

TOP 

OuT81140 

ir 

04We 
4 

VALUES OF ALL CAPOCITORS 
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470 /002 
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I. VOLTAGES WILL VARY vATH CONTROL SETTING. 
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1-1-• VERT. HOLD CONTROL 

124U7 6BK 5 

KEYED AOC II AUDIO 
NOISE CLIPPER OUTPUT 

11(e\I 

6CB6 

('‘ 
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VERT. LIN coreRce_ Sv, 500 

2. PEAK -TO -PEAK WAVEFORMS WERE TAKEN WITH THE PICTURE CONTROL 
SET FOR SIGNAL OF 60V. AT TNE CATHOOE OF C.R.T. ALL OTHER CONTROLS SET 
FOR NORMAL PICTURE. 

3. PARTS TOLERANCE AND RESPORSE OF TEST EQUIPMENT NAY CAUSE SOME VARIATIONS OF THE PEOJC'TO'PEAK VOLTAGE READINGS. 
4.0-C VOLTAGES MEAS1R€D FROIN 01ASSIS SPOLIA) USING A 20,000 OHIO KILT ROER ANO NO SIGNAL INPUT. READINGS SHOuL0 8E AS SHOWN 220 PER CENT. 

5. ALL CAPAOTANCE IMLUES el MFO ANO AND ALL RESISTANCE VALIAS IN OHMS UNLESS OTHERWISE SPECIFIED. 
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FIG. 8 - SCHEMATIC DIAGRAM 

IMPORTANT - Since many of the components are very critical, exact duplicates must be used for replacement purposes. However, any sul)stitute supplied by Westinghouse will assure performance equal to or better than the list part. 
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CHASSIS V-2240-1, - 2, -3, -2260-12, - 14 

Ref. 
No. 

C100 
C101 
C102 

C200 
C201 
C206 
C208 
C210 
C211 
C212 
*C213B 

C214 
• C2 16A 

L200 
1_202 
R202 
R203 
R204 
R205 
•R206 

R207 
R208 
R209 
R211 
T200 

C300 
C301 
C302 
C303 
C304 
C305 
C306 
C307 
C308 

C309 
C310 
C311 
C312 
C313 
C314 
C315 
C316 
C317 
C318 
C319 
C320 
C321 

PARTS LIST FOR MODELS H-765T17 AND H-766T17 

Part No. 

V-5596 
V-5596 
V-5596 
V-11794-1 

V-9926-2 
V-9926-2 
V-5596-1 
V-5596-I 
RCP 1016202M 
RCP 10M6203M 
RCP10M6203M 

V-10306-1 

RCPIOM6502M 
V-9891-1 

V-9883-3 
V-11396-1 
V-11345-2 
RC20AE471M 
RC20AE334K 
RC40AE223K 
V-11695-2 

RC20AE273K 
RC20AE151K 
R C20 AE 181K 
RC40AE471K 
V-9238-1 

V-5596-1 
V-9926-2 
V-5658-9 
RICC20S2L680K 
V-9863-1 
V-9863-I 
V-9863-I 
V-5596 
V-5658-2 

R1CC20S2L470K 
V-9863-1 
V-5658-11 
V-9863-1 
V-9863-1 
V-9926-2 
R1CC20S2L120K 
V-9926-3 
RCM201315IK 

V-5658•13 
V-5658-13 
RCP 10W4104M 

V-5596 

SECTION 1 - R- F 

Description 

Capacitor, .005 mfd 
Capacitor, .005 mfd 
Capacitor, .005 mfd 
R-F tuner assy. ( less fiber shaft 
& retainer ring) 

Function 

Filament bypass 
B plus bypass 
B plus bypass 

SECTION 2 - SOUND I- F AND AUDIO 

Capacitor, 3.3 rnrnf 
Capacitor, 3.3 :miff 
Capacitor, .005 mfd 
Capacitor, .005 mfd 
Capacitor, .002 mfd 600 V. 
Capacitor, .02 mfd 400 v. 
Capacitor, .02 mfd 400 v. 
Capacitor, 10 mfd 450 v. elec. ( assy. 
consists of C21313, C417B, C418B) 

Capacitor, . 005 mfd 400 v. 
Capacitor, 30 mfd 350 v. elec. (assy. 
consists of C216A, C445A, C502A, 
C503A) 
Reactor 
Coil, quadrature 
Resistor, variable ( 0-500 ohms) 
Resistor, 470 ohms 1/2 w. 
Resistor, 330,000 ohms 1/2 w. 
Resistor, 22,000 ohms 2 w. 
Control, 500,000 ohms ( assy. consists 
of R206, R314, SW500) 

Resistor, 27,000 ohms 1/2 w. 
Resistor, 150 ohms 1/2 w. 
Resistor, 180 ohms I/2 w. 
Resistor, 470 ohms 2 w. 
Transformer 

SECTION 3 - VIDEO 

Capacitor, .005 infd 
Capacitor, 3.3 nunf 
Capacite«, 1.5 mmf 
Capacitor, 68 mmf 
Capacitor, 800 mmf 
Capacitor, 800 nurif 
Capacitor, 800 mmf 
Capacitor, . 005 mmf 
Capacitor, 2 mmf 

Capacitor, 47 ramf 
Capacitor, 800 mmf 
Capacitor, .47 nunf 
Capacitor, 800 mmf 
Capacitor, 800 mmf 
Capacitor, 3.3 mmf 
Capacitor, 12 mmf 
Capacitor, 4.7 mmf 
Capacitor, 150 minf 
Capacitor, 33 nunf 
Capacitor, 33 mmf 
Capacitor, .1 mfd 400 y. 
Capacitor, .005 mfd 

Sound take-off 
Sound take-off 
Cathode bypass 
Screen bypass 
Plate bypass 
Coupling 
Tone compensation 

Cathode bypass 
Tone compensation 

Screen bypass 
Sound IF 
FM detector 
Quiet, control 
Plate linearity 
Plate load 
Screen dropping 

Volume control 
Tone compensation 
Suppressor 
Cathode bias 
Audio decoupling 
Audio output 

Tuner I-F coupling 
1st I-F tank 
Sound trap coupling 
41.23 mc. trap 
Screen bypass 
AGC decoupling 
AGC decoupling 
Bypass 
Adjacent channel trap 
coupling 

Adjacent channel trap 
Screen bypass 
I-F coupling 
Cathode bypass 
Screen bypass 
I-F tank 
Video detector filter 
Video detector filter 
Video grid 
Video amp. plate 
Video amp. plate 
CRT cathode 
B plus bypass 

List Price 
Each 

.25 

.25 

.25 

47.50 

.10 

.10 

.25 

.25 

.19 

.25 

.25 

3.25° 
.20 

4.35' 
.70 
1.60 
1.40 
.05 
.05 
.18 

2.65• 
.06 
.05 
.10 
.25 

1.90 

.25 

.10 

.07 

.20 

.20 

.20 

.20 

.25 

.08 

.20 

.20 

.08 

.20 

.20 

.10 

.18 

.07 

.20 

.15 

.15 

.24 

.25 

Re/. 
No. 

C322 
C323 
C324 
C325 

1.300 
1.301 
L302 
1_303 
1.304 

-e4 1.305 
1.306 
1_307 
L308 
R300 
R301 
R302 

R303 
R304 
12305 
R306 
R307 
R308 
R309 
R310 
R311 
R312 
R313 

•R314 

R315 
R316 
R317 
R318 
R319 
R320 
R321 
R322 
R323 
R324 
R325 
8326 
R327 
R328 
R329 
R330 
T300 
T301 
T302 

C400 
C401 
C402 
C403 
C404 
C405 
C406 
C407 
C408 
C409 
C410 

Part No. 

RCM20B560K 

RCP 10W4254M 
RCP1OW4104M 
RCP10M6103M 
V-10916-1 
V-9882-7 
V-11973-1 
V-11973-1 
V-9882-3 
V-4886-1 
V-9915-5 
V-5902-5 
V-5902-1 
V-9915-3 
RC20AElOOM 
RC20AE680K 
RC20AF:471M 
V-9927-2 
R C20 A E103M 
RC20AE1041 
RC20AE680K 
RC20AE471 M 
11C20AF471M 
V-9927-2 
RC20AE151K 
RC20AE102K 
RC20AE222K 
RC20AE82/K 
V-11695-2 

RC20AE 154K 
RC20AE224K 
RC40AE222K 
RC40AE272K 
RC30AE223K 
R C20A E 155K 
V-11536-2 
RC20AE104K 
V-9894-2 
RC20AE151M 
RC40AE 392K 
RC20AE 186J 
RC20AE1551 
RC20AE334K 
V-9813-3 
V-9927-10 
V-9879 
V-9879 
V-9880 

RCM2013221K 
RCM2OBIOIK 
RCP1OW4503M 
RCP 10W4104M 
RCM20B271K 
RCP 10M6103M 
RCP 10W4104M 
RCP 10W4104M 
RCP 10M6502M 
RCP 10W4503M 
RCP10M6203M 

Description 

Capacitor, 56 mmf 
Capacitor, . 25 mid 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, .01 mfd 200 v. 
Crystal diode 
Rector 

Coil 
Reactor 
Reactor, 14 microhenries 
Reactor, 50 microhecries 
Reactor, 250 microhenries 
Reactor, 140 mi crohenries 
Reactor, 500 microhenries 
Resistor, 10 ohms ' 2 w. 
Resistor, 68 ohms 1/2 w. 
Resistor, 470 ohms 1/2 w. 
Resistor, 4700 ohms '; w. 
Resistor, 10,000 ohms 1/2 w. 
Resistor, 100,000 ohms !; w. 
Resistor, 68 ohms '; w. 
Resistor, 470 ohms 1/2 w. 
Resistor, 470 ohms '; w. 
Resistor, 4700 ohms '; w. 
Resistor, 150 ohms 1/2 w. 
Resistor, 1000 ohms 1/2 w. 
Resistor, 2,200 ohms w. 
Resistor, 8,200 ohms w. 
Control, 15,000 ohms (assy. consists 
of R206, R314, SW500) 

Resistor, 150,000 ohms '; w. 
Resistor, 220,000 ohms', w. 
Resistor, 2200 ohms 2 w. 
Resistor, 2700 ohms 2 w. 
Resistor, 22,000 ohms 1 w. 
Resistor, 1.5 megohms 
Control, 100,000 ohms 

Resistor, 100,000 ohms 1,./2 w. 
Control, 2 megohms 
Resistor, 150 ohms 1/2 w. 

Resistor, 3198 0m0eoghomhmss2,7. 
Resistor,w. 

Resistor, 1.5 megohms w. 
Resistor, 330,000 ohms 1/2 w. 
Control, 500,000 ohms 
Resistor, 10,000 ohms 1/2 w. 
Transformer 
Transformer 
Transformer 

SECTION 4 - SWEEP 

Capacitor, 220 mmf 
Capacitor, 100 mmf 
Capacitor, .05 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, 270 mmf 
Capacitor, .01 mfd 600 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, .005 mfd 600 v. 
Capacitor, .05 mfd 400 v. 
Capacitor, . 02 mfd 600 v. 

Function 

4.5 mc. trap 
Focus filter 
AGC decoupling 
AGC antihunt 
Video detector 
Video I- F input 

41.25 mc. trap 
Adjacent channel trap 
4.5 mc. trap 
Video detector filter 
Video peaking 
Video peaking 
Video peaking 
Video peaking 
1st 1-F grid 
Cathode bias 
Decoupling 
Damping 
Grid decoupling 
AGC decoupler 
Cathode bias 
Decoupling 
Decoupling 
Damping 
Cathode bias 
Current limiting 
Detector load 
Peaking damping 

Picture control 
Divider 
DC Divider' 
Plate load 
Dropping 
Load 
Retrace suppression 
Brightness 
Divider 
Focus 
Tuner decoupling 
Tuner B plus dropping 
AGC divider 
AGC divider 
AGC divider 
AGC control 
I- F damping 
1st I- F 
2nd I- F 
3rd I- F 

AC divider 
Divider 
Cathode bypass 
Noise clipper coupling 
Sync sep. grid 
Vertical sync coupling 
Screen bypass 
Coupling 
Coupling 
Cathode bypass 
Coupling 

List Price 
Each 

$ . 20 

.35 

.24 

.21 
1.20 
.60 
Ceo 

*toll 

.70 

.55 

.18 

.39 

.45 

.30 

.06 

.04 

.05 

.11 

.05 

.09 

.04 

.05 

.05 

.11 

.05 

.05 

.05 

.05 

2.65• 
.07 
.05 
.25 
.18 
.09 
.05 
.80 
.05 
.75 
.06 
.22 
.15 
.15 
.05 
.75 
.10 
1.30 
1.30 
1.40 

.22 

.22 

.24 

.25 

.20 

.21 

.25 

.25 

.20 

.24 

.25 
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Ref. 
No. Part No. 

C411 RCP 10M6202M 
C412 RCP 10M6102M 
C413 RCPIOM6104M 

C414 
C415 
C416 
•C417B 

RCPIOM10102M 
RCP 10M6203K 
RCP 10W4104M 
V-10306-1 

*C41813 V-10306-1 

C419 RCM2OBIOIK 
C420 RCM2OB 101K 
C421 RCM20B681K 
C422 RCM20B391K 
C423 RCP 10M6103M 
C424 RCP10M6103M 
C425 RCP10M6502M 
C426 RCM20B101K 
C427 RCM30C392K 
C428 RCP1OW4104M 
C429 RCM20B101K 
C430 V-11228-2 
C431 RCP 10W4104M 
C432 RCM20B391K 
C433 RCP 10W4254M 
C434 RCP10M6103M 
C435 RCP 10W4104M 
C436 RCP1OW4104M 
C437 RCP 10W4254M 
C438 RCP 10W4104M 
C439 14 5596-1 
C440 RCP 10M4403M 
C441 V-9901-3 
C442 RCP 10M4603M 
C443 RCP 10M4254M 
C444 V-9792-10510) 
•C4454 V-9891-1 

C446 V-9044-1 
L400 V-6764 
L401 V-11789-1 
L402 V-11791-1 
R400 V-10054-3 
R401 RC20AE472K 
R402 RC20AE104K 
R403 RC20AE184K 
R404 RC20AE823J 
R405 RC20AE8221( 
R406 RC20AE4731 
R407 RC20AE105K 
R408 RC20AE474K 
R409 RC20A E 105K 
R410 RC20AE 122K 
R411 RC20AE224K 
R412 RC20AE274K 
R413 RC20AE104K 
R414 RC20AE183K 
R415 RC20AE223K 
R416 RC20AE822K 
R417 RC20AE$22K 
R418 RC20AE180K 
R419 V-11539-3 
R420 RCpAE823K 
R421 RC20AE474K 

Description 

Capacitor, .002 mfd 600 v. 
Capacitor, .001 mfd 600 v. 
Capacitor, . 1 mfd 600 v. 

Capacitor, .001 mfd 1000 v. 
Capacitor, .02 mfd 600 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, 150 mfd 50 v. elec. ( assy. 
consists of C213B, C417B, C418B) 

Capacitor, 30 mfd 450 v.elec. (assy. 
consists of C213B, C4I7B, C418B) 

Capacitor, 100 mmf 
Capacitor, 100 mmf 
Capacitor, 680 mad 
Capacitor, 390 mmf 
Capacitor, . 01 mfd 600 v. 
Capacitor, .91 mfd 600 v. 
Capacitor, .005 mfd 600 v. 
Capacitor, 100 mmf 
Capacitor, 3900 mmf 
Capacitor, . 1 mfd 400 v. 
Capacitor, 100 rtimf 
Capacitor, 5-80 mmf 
Capacitor, . 1 mfd 400 v. 
Capacitor, 390 mmf 
Capacitor, . 25 mfd 400 v. 
Capacitor, . 01 mfd 600 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, . 25 mfd 400 v. 
Capacitor, . 1 mfd 400 v. 
Capacitor, .005 mfd 
Capacitor, . 04 mfd 400 v. 
Capacitor, 500 min f 
Capacitor, . 06 mfd 400 v. 
Capacitor, . 25 mfd 400 v. 
Capacitor, 51 mmf 1000 v. 
Capacitor, 30 mfd 350 v. elec. (assy. 
consists of C2I6A, C445A, C502A, 
C503A) 

Capacitor, dual .005-.005 mfd 
Coil 
Reactor 
Reactor 
Resistor, 3000 ohme 
Resistor, 4700 ohms 1/2 w. 
Resistor, 100,000 ohms 1/2 w. 
Resistor, 180,000 ohms 1/2 W. 
Resistor. 82,000 ohms 1/2 w. 
Resistor, 8,200 ohms 1/2 w. 
Resistor, 47,000 ohms 1/2 w. 
Resistor, 1 megohm 1/2 vr. 
Resistor, 470,000 ohms 1/2 w, 
Resistor, 1 megohm 1/2 w. 
Resistor, 1,200 ohms 1/2 w. 
Resistor, 220,000 ohms 1/2 w. 
Resistor, 270,000 ohms 1/2 w. 
Resistor, 100,000 ohms 1/2 W. 
Resistor, 18,000 ohms 1/2 w. 
Resistor, 22,000 ohms 1/2 w. 
Resistor, 8,200 ohms 1/2 sv. 
Resistor, 8,200 ohms 1/2 w. 
Resistor, 18 ohms 1/2 w. 
Control, 5000 ohms 
Resistor, 82,000 ohms 1 w. 
Resisior, 470,000 ohms 1/2 Iv, 

14 New part number listed /or the first time in Westinghouse radio 
• Sold only as complete assembly. Price shown covers complete 

•• Price includes Federal Excise Tax. 
••• Price furnished on request. 

NOTE: All prices are subject to change without notice. 

List Price 
Function Each 

Pulse shaping S . 19 
Bypass .18 
Coupling VMV to vertical 
output .35 
Coupling .17 
Retrace suppression .25 
CRT grid .25 

Cathode bypass 

Plate decoupling 
Coupling 
AFC cathode 
Plate bypass 
Plate coupling 
AFC delay 
MV grid 
Coupling 
Plate bypass 
MV plate tank 
Plate decoupling 
HMV plate 
MV trimmer 
Horizontal hold bypass 
Pulse shaping 
Decoupling 
Coupling 
Cathode bypass 
Screen bypass 
AGC filter 
AGC filter input 
B plus bypass 
Phasing network 
High voltage filter 
Phasing network 
Hor. yoke return 
Deflection yoke 

I-F decoupling 
Integrator network 
Ringing 
Horizontal linearity 
Width control 
Voltage divider 
Decoupling 
Divider 
Divider 
Cathode bias 
AGC cathode 
AGC cathode 
Load 
Coupling limiter 
Sync separator grid 
Cathode bias 
Bypass 
Dropping 
Plate load 
DC divider 
Signal divider 
Vertical integrator 
Vertical integrator 
Divider 
Vertical hold 
Divider 
Delay network 

or television service information. 
assembly. 

3.25* 

3.25* 
.22 
.22 
.25 
.23 
.21 
.21 
.20 
.22 
1.17 
.25 
.22 
.35 
.25 
.23 
.35 
.21 
.25 
.25 
.35 
.25 
.25 
.25 
1.70 
.25 
.35 
.25 

4.35* 
.39 
1.45 
1.30 
1.40 
.so 
.05 
.05 
.05 
.15 
.05 
.15 
.05 
.05 
.05 
.0ç 
.05 
.06 
.05 
.05 
.06 
.05 
.05 
.09 
•80 
.09 
.05 

Ref. 
No. 

R422 
R423 
R424 
R425 
R426 
R427 
R428 
R429 
R430 
R431 
R432 
R433 
R434 
R435 
R436 
R437 
R438 
R439 
R440 
R441 
R442 
R4.43 
R444 
R445 
R446 
R447 
R448 
R449 
R450 
R451 
R452 
R453 
R454 
R455 
R456 
R457 
R458 
R459 
R460 
R461 
SW400 
T400 
T401 
Z401 

C500 
C501 
•C502A 

• C 503 A 

C504 
C505 
L500 
L501 
L 502 
L503 
R500 
R501 
•SW500 

T500 

V- 10030-I 

Part No. 

RC20AE104K 
RC20AE 106K 
V-9813-5 
RC20AE225K 
RC20 AE 335K 
RC20AE473K 
RC20.AE155K 
RC20AE101K 
V-6463 
RC20A E68 IK 
RC20AE183J 
RC20AE562K 
RC40AE103K 
RC40AE153K 
RC20AE333K 
RC20A E 105K 
RC20AE 105K 
RC20AE224K 
RC20AE474K 
RC20AE183K 
RC20AE273K 
RC20AE223K 
RC20AE103K 
RC20AE821K 
RC20AE274) 
V-11538-3 
RC20AE103K 
RC20AE563K 
RC20AE682K 
RC20AE151M 
RC20AE474K 
RC30AE330K 
V-11328-2 
RC40AE222K 
RC20AE102K 
V-9927-I 
RC20AE391K 
RC20AE561K 
RC20AE 561K 
RC20AE473K 
V-5406 
V-10909-2 
V-11548-3 
V-12218-1 

V-5040-15 
V-5040-15 
V-9891-1 

V-9891-1 

V-9863-1 
V-9863-1 
V-6471-3 
V-4886-2 
V-4886-2 
V-4886-2 
RC30AE224M 
V-11328-8 
V-11695-2 

V-11544-4 

Description 

Resistor, 100;000 ohms 1/2 w. 
Resistor, 10 taegohms 1/2 w. 
Control, 5 megohms 
Resistor, 2.2 megohms 1/2 sv. 
Resistor, 3.3 megohms 1/2 w. 
Resistor, 47,000 ohms 1/2 w. 
Resistor, 1.5 megohms 1/2 w. 
Resistor, 100 ohms 1/2 w. 
Control, 5000 ohms 
Resistor, 680 ohms 1/2 
Resistor, 18,000 ohms 1/2 w. 
Resistor, 5600 ohms 1/2 vr. 
Resistor, 10,000 ohms 2 w. 
Resistor, 15,000 ohms 2 w. 
Resistor, 33,000 ohms 1/2 W. 
Resistor, 1 megohm 1/2 w. 
Resistor, 1 megohm 1/2 w. 
Resistor, 220,000 ohms 1/2 sv. 
Resistor, 470,000 ohms 1/2 w. 
Resistor, 18,000 ohms 1/2 w. 
Resistor, 27,000 ohms 1/2 vr. 
Resistor, 22,000 ohms 1/2 w. 
Resistor, 10,000 ohms 1/2 w. 
Resistor, 820 ohms 1/2 w. 
Resistor, 270,000 ohms 1/2 w. 
Control, 60,000 ohms 
Resistor, 10,000 ohms 1/2 W. 
Resistor, 56,000 ohms 1/2 w. 
Resistor, 6800 ohms 1/2 w. 
Resistor, 150 ohms 1/2 w. 
Resistor, 470,000 ohms 1/2 cr. 
Resistor, 33 ohms 1 w. 
Resistor, 10,000 ohms 5 w. 
Resistor, 2200 ohms 2 w. 
Resistor, 1000 ohms 1/2 sv. 
Resistor, 330,000 ohms 1 w. 
Resistor. 390 ohms 1/2 w. 
Resistor, 560 ohms % w. 
Resistor, 560 ohms 1/2 w. 
Resistor, 47,000 ohms 1A  w. 
Switch 
Transformer 
Transformer 
Yoke assembly 

SECTION 5 - POWER 

Capacitor, .01 mfd 600 v. 
Capacitor, .01 rafd 600 v. 
Capacitor, 40 mfd 450 v. elec. ( assy. 
consists of C2I6A, C445A, C502A, 
C503A) 

Capacitor, 40 mfd 450 v. elec.(assy, 
consists of C216A, C445A, C502A, 
C503A) 

Capacitor, 800 mmf 
Capacitor, 800 mmf 
Reactor 
Reactor, 1.1 microhenries 
Reactor, 1.1 microhenries 
Reactor, 1.1 microhenries 
Resistor, 220,000 ohms 1 w. 
Resistor, 50 ohms 10 w. 
Switch (assy. consists of R206, 
R314, SW500) 

Transformer 

Function 

Vertical grid 
Vertical discharge grid 
Height 
Height limiting 
Height limiting 
VMV grid 
Grid return 
Suppressor 
Vertical linearity 
Cathode bias 
Retrace suppression 
Pulse shaping 
Decoupling 
Decoupling 
Boost decoupling 
AFC bleeder 
AFC bleeder 
AFC filter 
AFC delay 
AFC take-off 
Plate load 
Coil shunt 
Decoupling 
Cathode bias 
HMV grid 
Horizontal hold 
Decoupling 
Plate load 
Pulse shaping 
Suppressor 
Grid return 
Cathode bias 
Bleeder 
Dropping 
AGC filter 
I-figh voltage filter 
Transient damping 
Transient damping 
Transient damping 
HMV grid 
Local-distant 
Vertical output 
Horizontal output 
Deflection 

Line filter 
Line filter 

Input filter 

Output filter 
Heater bypass 
Heater bypass 
Low voltage filter 
Filament choke 
Filament choke 
Filament choke 
Protection 
Current limiter 

Off-on-switch 
Power 

Speaker, 5'4" PM   

List Price 
Each 

.05 

.10 

.75 

.05 

.09 

.05 

.05 

.05 

.76 

.08 

.15 

.06 

.18 

.20 

.05 

.05 

.05 

.05 

.05 

.05 

.06 

.06 

.05 

.05 

.15 

.80 

.05 

.10 

.05 

.06 

.05 

.11 

.90 

.25 

.05 

.11 

.08 

.05 

.05 

.05 

.34 
3.90 

13.50 
13.50 

.35 

.35 

4.35• 

4.35* 
.20 
.20 

2.45 
.38 
•38 
.38 
.10 
.75 

2.65° 
19.50 

3.90" 
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CHASSIS V-11900-1 -2, , -5 

DESCRIPTION 

Model H-802 UHF Receptors are designed for use 
with Westinghouse television receivers that contain 
specific provisions for their use. Receivers that contain 
the necessary provisions will accommodate two UT-IF 
Receptors, and each receptor used will provide reception 
on one UHF television channel. If only one UHF station 
is active in a particular locality, only one UHF Receptor 
is required. If two UHF stations transmit in the locality, 
they can both be received by installing two UHF Recep-
tors. The UHF reception provided by these receptors is 
in addition to the standard VHF reception provided by 
the VHF tuner in the television receiver. 

Each receptor contains a local oscillator which em-
ploys a 6AF4 tube and operates 45.75 mc. higher than 
the video carrier frequency of the received UHF signal. 
The oscillator frequency is initially adjusted by the 
oscillator trimmer, C10, and fine tuning is provided by 
the fine tuning capacitoç which is mechanically coupled 
to the fine tuning control on the television receiver. 
Suitable band-pass circuits tuned to the frequency of 
the received signal by the R-F trimmers (Cl and C2) 
serve as the antenna input circuit in each receptor. 
The incoming UHF signal mixes with the local oscillator 
signal in a crystal mixer circuit, and the resultant I-F 
output (center frequency is 44 mc.) is fed to the R-F 
amplifier in the television receiver. When the channel 
selector on the television receiver is set to either of 
the UHF positions, the R-F amplifier and mixer circuits 
in the television receiver serve as I-F amplifiers at 44 
mc., and the VHF oscillator is disabled. Thus, the 44 
mc. output of the UHF Receptor is amplified in these 
circuits and fed into the I-F strip in the receiver. 

IDENTIFICATION 

Model H-802 Receptors are shipped pre-adjusted to 
receive a particular UHF channel. The channel to which 
the receptor is tuned is marked on the label which is 
attached to the unit. 

In addition, the receptors are divided into cate-
gories depending on the frequency range covered by 
each. The identifying markings which are stamped on 
the receptors and the corresponding frequency cover-
ages are as follows: 

Receptors Marked — Can Be Tuned To — 

V-11900-1 Channels 14 through 29 
V-11900-2 Channels 28 through 43 
V-11900-3 Channels 43 through 58 
V-11900-4 Channels 58 through 73 
V-11900-5 Channels 73 through 83 
V-11213 (early production) Special ranges 
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SOME RECEPTORS MARKED V-II213. 

FIG. 1 — MODEL H-802 UHF RECEPTOR 
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INSTALLATION 

To install a UHF Receptor: 

1. Remove the rear of the television receiver. 

2. Plug the receptor into either of the two UHF 
sockets located on the rear of the VHF tuner mounting 
plate in the television receiver. If the receptor is plugged 
into the socket nearer the side of the chassis, the UHF 
position nearer channel 13 on the channel selector is 
activated. If the receptor is plugged into the socket 
nearer the center of the chassis, the UHF position 
next to channel 2 on the channel selector is activated.. 
The receptor should be seated firmly in the socket with 
the slots in the top of the receptor engaging the top of 
the VHF tuner bracket. If the center tongue of the tuner 
bracket is bent too far toward the back of the cabinet, 
it will catch the top of the receptor and prevent proper 

insertion. In this event, bend the center tongue toward 
the front of the cabinet just enough to allow insertion 
of the receptor. The sharp bend in the center tongue 
must bear on the top of the receptor when the receptor 
is fully seated. The fine tuning wheel on the receptor 
must engage the drive wheel located on the shaft between 
the two sockets. If the two wheels are not correctly 
aligned, undue pressure will be required to mesh the 
wheels, and the drive torque will be excessive. In this 
event, loosen the set screw in the metal drive wheel 
and slide the wheel to the correct position on the shaft. 

3. Connect the ribbon-type antenna lead from the 
receptor to the UHF antenna terminals on the back cover 
of the receiver. To prevent impaired reception which 
may result if the antenna lead runs close to the receiver 
Ehassis, the lead should be passed through the same 
clip that supports the VHF antenna lead, but do not 
allow the two antenna leads to run close together for 
any appreciable distance. 

4. Replace the rear cover of the television receiver. 

5. Make appropriate antenna arrangements (see 
ANTENNA INFORMATION), and check the operation. 
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ANTENNA INFORMATION 

Antenna requirements for satisfactory UHF tele-
vision reception are determined by the signal condi-
tions in the particular locality. Some of the possibilities 
are as follows: 

1. In areas where signals are strong and reflections 
are not troublesome, satisfactory reception may be ob-
tained by using the existing VHF antenna (built-in or 
external) for both VHF and UHF. This can be done by 
connecting two jumper wires from the UHF antenna 
terminals to the STD antenna terminals so as to connect 
the two sets of terminals in parallel. If this method is 
used, make certain that it does not adversely affect 
reception on the standard VHF channels. 

If an external antenna is used for VHF reception, 
satisfactory UHF reception may be obtained by connecting 
the built-in VHF antenna to the UHF antenna terminals. 

2. If the above methods are not satisfactory, a 
simple, resonant dipole antenna may prdvide satisfactory 
reception in medium-signal areas. The chart, Fig. 2, 
gives the total length of a dipole element for any fre-
quency in the UHF television spectrum. 

3. Where signals are weak or reflections are trouble-
some, a high gain, directive antenna system should be 
used. Typical of this type of antenna are the corner 
reflector, the rhombic, and the Yagi. 

ADJUSTMENTS 
It is desirable to check for best adjustment each 

time a receptor is installed. This is accomplished as 
follows: 

1. Rotate the fine tuning wheel on the receptor to 
its center frequency position. The fine tuning capacitor 
is centered when the middli_ h.:1,-7 in the rim of the 
wheel is straight up from the centec of the wheel. 

2. Rotate the channel selector on the receiver to 
the appropriate UHF position (see step 2 under IN-
STALLATION). 

3. Rotate the oscillator trimmer (CIO) to the posi-
tion that provides best picture detail. NOTE: Since the 
units are pre-adjusted for a particular frequency, only 
a slight re-adjustment at most should he needed to 
bring in the station. If the statzon is not received, make 
certain the antenna farittlies are adequate before mov-
ing the oscillator trimmer far from its origtnal setting. 

4. Rotate the R-F trimmers (Cl and C2) to the po-
sitions that provide best picture detail. NOTE: If the 
R-F trimmers are rotated too far counterclockwise, they 
will be detached from the unit, and the procedure given 
under SERVICE must be followed to avoid damage 
when replacing the screws. 

5. Rotate the I-F trimmer (L6) for best picture de-
tail. This trimmer has a broad tuning characteristic 
and is effective mostly in weak signal areas. 

SERVICE 
Troubleshooting inside the UHF Receptor is not 

recommended. 

There are critical adjustments inside. One critical 
adjustment consists of two shield vanes located be-
tween the R-F coils (L2 and L3) which determine the 
coupling between the coils. Since special equipment 
and techniques are required to make the adjustments, 
care must be exercised to avoid altering the original 
factory placement of wires and components. 

The R-F trimmers (Cl and C2) will detach from the 
unit if they are rotated too fPr counterclockwise. If this 
occurs, the following procedure should be used to avoid 

damaging the ceramic part of the trimmer when replac-
ing the screw: 

1. With the screw removed from the unit and the 
metal locking device placed on the screw, rotate the 
locking device until it is near the head of the screw. 

2. Insert the screw in place and rotate it clock-
wise several full turns. 

While keeping the screw from turning, rotate 
the locking device clockwise until it is moderately 
tight against the outside of the receptor. 
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FIG. 1 — V-11390-1 TUNER 

GENERAL DESCRIPTION 

Model H-803 All-Channel UHF Television Tuner is 
designed for use with Westinghouse television receivers 
that contain specific provisions for its use. Receivers 
that contain the necessary provisions have two UHF 
positions on the channel selector and two UHF sockets 
mounted on the rear of the tuner bracket. When the UHF 
tuner is correctly installed in such a receiver, reception 
of all the UHF television channels ( 14 through 83) is 
provided in addition to the VHF channels (2 through 13). 

The UHF tuner contains an oscillator and a mixer 
circuit and can be tuned over the entire UHF TV spectrum. 
In the tuner, the UHF signal is converted to the inter-
mediate frequency of the television receiver (center 
IF is 44 mc.), and this IF output is fed into the VHF 
tuner in the receiver. When the channel selector on the 
receiver is set to the UHF positions, the VHF oscillator 
in the receiver is disabled and the RF amplifier and 
mixer circuits serve as IF amplifier stages at 44 mc. 
Thus, the output of the UHF tuner is amplified in the 
VHF tuner and fed into the IF strip in the receiver. 

IDENTIFICATION 

In production, several different UHF tuners are used. 
They are designated V-11390-1, V-11390-2, V-11390-3, 
and V-11613-1, and the identifying numbers are stamped 
on each tuner. Figures 1, 2, 3, and 4 indicate the elec-
trical and mechanical variations between tuners. 

Model H-803 tuner assemblies are divided into six 
categories depending on the type of tuner employed and 
the type of receiver with which the assembly can be 
used. On tuner assemblies packed for field installation, 
the category is identified by a number following the 
basic model number (H-803) marked on the outside of 
the carton. The coding is as follows: 

Marking on 
Outside of 

Carron Tuner Type 
Type of Receiver With Which 
the Assembly Can Be Used 

21" Models 
17" Models Except Those 
With Plastic Cabinets 
17" Models With Plastic 
Cabinets 

21" Models 
17" Models Except Those 
With Plastic Cabinets 
17" Models With Plastic 
Cabinets 

H-803-1 
H-803-2 

H-803-3 

H-803-4 
H-803-5 

H-803-6 

V-11390-1,-2, or -3 
V-11390-1,-2, or -3 

V-11390-1,-2, or -3 

V-11613-1 
V-11613-1 

V-11613-1 

0— 
.1 0  

t3 
••I, 
Tone 

v.10110-t 0e0117 , "..e 
v- 113110-30.10.11T 

FIG. 2 — V-11390-2 AND V-11390-3 TUNERS 

V-11390-1, -2, AND -3 CIRCUIT DESCRIPTIONS 

As indicated in Figs. 1 and 2, the incoming UHF 
signal is coupled into the tuner through a 300 ohm 
balanced input circuit which is double tuned to provide 
the desired RF bandpass. Operating 45.75 mc. higher 
than the video carrier frequency of the received signal, 
the oscillator tuning is ganged with that of the band-
pass circuit. A portion of the oscillator voltage is 
coupled into the bandpass circuit where it mixes with 
the incoming UHF signal. The difference frequency 
(center IF is 44 mc.) is extracted in the mixer circuit 
and fed through a shielded cable to the UHF socket on 
the television receiver. In the V-11390-1 tuner, a ger-
manium crystal serves as the mixer, while the V-11390-2 
and V-11390-3 tuners use a 6AN4 tube in a grounded-
grid mixer circuit. Otherwise, the three tuners are bas-
ically alike. 

V-11613-1 CIRCUIT DESCRIPTION 

The bandpass circuit in the V-11613-1 tuner con-
sists of two tuned sections as indicated on Fig. 3. Each 
section is a capacitor-tuned quarter-wave coaxial line, 

and the sections are over-coupled through the coupling 
loops, L3 and L4. Coupling of the UHF signal into the 
the circuit is effected through the antenna input coupl-
ing loops, L1 and L2, and the signal is fed from the 
bandpass circuit to the mixer through L6. 

Also fed to the mixer (through L7) is a locally gen-
erated signal which is 45.75 mc. higher than the video 
carrier frequency of the received signal. This signal is 
not the fundamental output frequency of the oscillator, 
however. Instead, the oscillator operates at one-half 
frequency and its second harmonic is utilized. The 
second harmonic content of the oscillator output is 
increased by the action of the harmonic generating 
crystal and coupled into the oscillator doubler section 
through L8. Consisting of a quarter-wave coaxial line 
which is capacitor-tuned 45.75 mc. above the video 
carrier of the received signal, the oscillator doubler 
section selects the second harmonic of the oscillator 
and discriminates against the fundamental. 

In the crystal mixer circuit, the difference fre-
quency (center IF is 44 mc.) is derived from the UHF 
signal and the locally generated signal. A shielded 
cable carries the IF signal to the UHF socket on the 
television receiver. 

INSTALLATION 
1. Remove the back cover, and remove the chassis 

from the cabinet. 

2. Remove the wheel from the back end of the UHF 
drive shaft, and install the 13/16" pulley on the drive 
shaft. 

3. Mount the tuner support bracket to the tuner and 
mounting plate assembly as shown in Fig. 4. The bracket 
is shock-mounted to the assembly by placing rubber 
grommets in the two large mounting holes, inserting 
metal spacers inside the grommets, and using IA" self-
tapping screws. 

4. On models that have the on-off-volume and pic-
ture control mounted above the channel selector, loosen 
the 3/8" palnut which holds the control to the chassis. 

5. Make certain the dial background bracket is 
fitted into the correct slots in the mounting plate 
assembly. As indicated on Fig. 4, the "A" slots are 
used for all 17" receivers and the "8" slots are used 
for all 21" receivers. 

6. Place the tuner assembly as shown in Fig. 4. 
The slots in the mounting plate assembly must be 
placed over the tongues at the top of the UHF bracket 
and pressed down until firmly locked in place. 

7. On models that have the on-cff-volume and pic-
ture control mounted above the channel selector, the 
slot in the front lip of the mounting plate assembly 
must be positioned down over the shank of the control, 
between the palnut and the vertical section of chassis, 
and then tighten the palnut. 

8. On models that have the on-off-volume and pic-
ture controls located other than above the channel 
selector, use a 6-32 screw, 6-32 nut and #6 lockwasher 
to secure the front lip of the mounting plate assembly 
to the vertical section of chassis. Insert the screw 
through the slot located near the center of the mounting 
plate lip and through the similar slot located near the 
center of the chassis vertical section, and apply the 
lockwasher and nut. 

9. Insert a 1/1W' self-tapping screw into the hole 
located to the right of the palnut mentioned in step 7 
or the screw mentioned in step 8, and tighten the screw. 

10. Insert a Vt" self-tapping screw into the hole lo-
cated in front of the mounting plate assembly slots 
which engage the tongues of the UHF bracket, and 
tighten the screw. 

11. With the large pulley rotated to its maximum 
counterclockwise position, install the 19" drive string 
and spring as shown in Fig. 5. 

12. Insert the UHF plug ;nto the UHF socket far-
thest from the side of the chassis as indicated in Fig. 
4. This socket corresponds to the UHF position next to 

channel 2 on the channel selector. The socket nearer 
the side of the chassis is left unoccupied. 

13. With the large pulley rotated fully counterclock-
wise, see that the dial pointer is positioned as in-

FIG. 3 — V-11613-1 TUNER 

dicated in the lower left corner of Fig. 4. 

14. Remove the plastic plate from the picture mask 
inside the cabinet by removing the clips which hold it 
in place. 

15. Install the calibrated UHF dial in place of the 
plastic plate which was removed in step 14, and replace 
the clips. 

16. Replace the chassis in the cabinet. 

17. Connect a suitable antenna to the UHF antenna 
lead (SEE ANTENNA INFORMATION), and check the 
operation. If the dial pointer does not indicate the 
correct channel, turn off the receiver, reach in along 
the left side of the cabinet, and slide the pointer to 
the correct position. 

18. Route the ribbon type antenna lead from the 
UHF tuner through the opening above the UHF antenna 
terminals on the back cover, and attached the lead to 
the UHF antenna terminals. 

19. Replace the back cover. 
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REPLACING V-11390-1, V-11390-2, OR V-11390-3 

TUNER USED WITH MODELS H-803-1, H-803-2, 

AND H-803-3 

1. Remove the two drive strings and springs from 
the large pulley. 

2. Remove the tuner support. 

3. Remove the UHF plug from its socket. 

4. Unsolder the ground strap from the tuner. 

5. Release the tuner from the mounting plate 
assembly by removing the two self-tapping screws used 
to shock-mount the tuner. 

6. Loosen the two small set screws in the hub of 
the large pulley, and remove the pulley. 

7. With the tuning shaft of the replacement tuner 
rotated completely counterclockwise, place the large 
pulley on the shaft so that the opening in the rim of 
the pulley is as indicated in Fig. 5. Tighten the set 
screws in the hub of the pulley. 

8. Place the tuner in position, and install the 
shock-mount screws. 

9. Solder the ground strap to the tuner, and install 
the tuner support. 

10. String the two dial drive cords, and see 'sat the 
dial pointer is positioned as shown in Fig. 4 with the 
large pulley rotated completely counterclockwise. 

11. Insert the UHF plug into the UHF socket farthest 
from the side of the chassis. 

12. Check the dial calibration using an air signal. If 
the dial pointer does not indicate the correct channel, 
turn off the receiver, reach in along the left side of the 
cabinet, and slide the pointer to the correct position. 

REPLACING V-11613-1 TUNER USED WITH MODELS 

H-803-4, H-803-5 AND H-803-6 

1. Remove the UHF plug from its socket. 

2. Remove the two drive strings and springs from 
the large pulley. 

3. Remove the self-tapping screw which secures 
the front lip of the mounting plate to the vertical section 
of chassis. 

4. Loosen the off-on-volume and picture control 
planut or remove the 6-32 screw (whichever is used to 
secure the front lip of the mounting plate). 

5. Remove the self-tapping screw which secures the 
the mounting plate to the UHF bracket. 

6. Remove the two self-tapping screws that secure 
the tuner support to the receiver chassis. 

7. Release the mounting plate assembly from the 
UHF bracket by pulling straight up. 

8. Remove the tuner by iemoving the three screws 
from the side of the tuner. 

9. Mount the replacement tuner by replacing the 
three screws in the side. 
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10. Mount the assembly to the chassis by replac-
ing the items removed in the preceding steps. 

11. Check the dial calibration using an air signal. 
If the dial pointer does not indicate the correct chan-
tiel, turn off the receiver, reach in along the left side 
of the cabinet, and slide the pointer to the correct 
position. 
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ANTENNA INFORMATION 

- Antenna requirements for satisfactory UHF tele-
vision reception are determined by the signalconditions 

FIG. 4 — INSTALLATION DETAILS 
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required. In some cases, however, it may be desirable > 
to adjust the IF trimmer, L5, located as shown in Fig. ill 
4 for best picture detail and sound. 

SERVICE 

A high degree of precision is used in the manu-

facture of UHF television tuners. Critical factors in-
clude lead lengths, lead and component dress, ant' 
component sizes. In servicing UHF tuners, problems 
arise which are not encountered in ordinary service 
work. Therefore, troubleshooting inside the tuner is 
not recommended. Defective tuners should be returned 
through a Westinghouse distributor. 

in the particular locality. Some of the possibilities are 
as follows: 

1. In areas where signals are strong and reflections 

are not troublesome, satisfactory reception may be ob-

tained by using the existing VHF antenna (built -in or 

external) for both VHF and UHF. This can be done by 

connecting two jumper wires from the UHF antenna 

terminals to the STD antenna terminals so as to con -

nect the two sets of terminals in parallel. If this method 

is used, make certain that it does not adversely affect 

reception on the standard VHF channels. 

If an external antenna is used for VHF reception, 

satisfactory UHF reception may be obtained by con -

necting the built -in VHF antenna to the UHF antenna 

terminals. 

2. A simple, resonant dipole antenna may provide 

satisfactory reception in medium-signal areas. The 

chart, Fig. 6, gives the total length of a half-wave 
element for any frequency in the UHF television spec-
truin. 

3. Where signals are weak or reflections are 
troublesome, a high-gain, directive antenna system 
should be used. Typical of this type of antenna are the 
corner reflector, the rhombic, and the Yagi. 

ADJUSTMENTS 

Model H -803 All-Channel UHF Television Tuner 

is shipped pre -adjusted to receive UHF channels 14 

through 83, and additional adjustments are not normally 
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PARTS LIST FOR MODEL H-803 

Part No. Description 

V-11431-1 
V-11424-1 
V-3219S 
V-11430-1 
V-11580-1 
V-11581-1 

V-11426-2 
V-11428-1 

V-11422-1 
V- 10076-I 
V-11390-3 
V-11613-1 

Background, dial 
Cable Assembly ( V-11390 tuners) 
Cord, dial drive ( 100' spool) 
Dial, UHF 21" ( H- 803-1,H-803-4) 
Dial, UHF 17" ( H-803-2, H-803-5) 

U.liF 17" Plastic ( H-803-3, 
H-803-6) 

Pointer 
Pulley Assembly, large (V-11390 

tuners) 
Pulley, UHF drive string 
Spring, dial drive 
Tuner Assembly(H-803-1, -2, -3) 
Tuner Assembly ( H-803-4, -5, -6) 

New part number listed for the first time in Westing 
house radio or television service information. 
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IDENTIFICATION 
GENERAL DESCRIPTION 

Model H-804 All-Channel UHF Television Tuner is 

designed for use with the following models of Westing-

house television receivers that contain specific pro-

visions for its use: 

H-765T17 H-772K21 H-783K21 H-790C21 

H-766T17 H-773K21 H-784K21 H-791K21 

H-810T17 H-774K21 H-785K21 H-792K21 

H-811T17 H-775K21 H-786K21 H-793K21 

H-769T21 H-776T21 H-787K21 H-794C21 

H-770T21 H-780T21 H-788C21 H-795T27 

H-771T21 H-782K21 H-789C21 

These receivers have two UHF positions on the channel 

selector and provision to plug in the connecting cable 

of the UHF Television Tuner into a socket located on 
the VHF Tuner mounting bracket. When the UHF tuner is 

correctly installed in such a receiver, reception of all 

the UHF television channels ( 14 through 83) is provided 

in addition to the VHF channels (2 through 13). 

The UHF Television Tuner contains the RF Presel-

ector, oscillator and mixer circuits. It can be tuned over 

the entire UHF TV spectrum. In the tuner, the UHF signal 
is converted to the intermediate frequency of the tele-

vision receiver (center IF is 44mc.), and this IF output 

is fed into the VHF tuner in the receiver. When the channel 

selector on the receiver is set to the UHF position, the 

VHF oscillator in the receiver is disabled and the RF 

amplifier and mixer circuits serve as IF amplifier stages 

at 44mc. The output of the UHF tuner is amplified in the 

VHF tuner and fed into the IF strip in the receiver. 

In production two bask UHF tuner types are used. 

They are designated V-11972-1 and V-12325-1. Tuner 

assemblies packed for field installation will be iden-

tified by a number following the basic model number 

(H-804) marked on the outside of the carton. 

Model No. on 
Outside of 

Carton 

H-804-1 
H-804-2 

UHF For Use in Re-
Tuner Type ceivers containing 

VHF Tuner Type 

V-12325-1 
V-11972-1 

V- 11794-I 
V-12100-1. V- I2400-1 

V-12325-1 CIRCUIT DESCRIPTION 

See schmeatic Fig. 1 In this tuner the incoming UHF 

signal is inductively coupled to the preselector stage of 

the tuner through a 300 ohm balanced input circuit. The 

preselector stage is double tuned to provide the desired 

RF bandpass. The ultraudion oscillator circuit uses a 

type 6AF4/6T4 tube and operates at a frequency 45.75 

mc. higher than the video carrier of the received signal. 

A portion of the oscillator voltage is link-coupled to the 

preselector stage. The difference frequency is extracted 

by a crystal mixer stage (center IF is 44mc.) and is 
capacitively coupled to the VHF tuner via a shielded. 
cable. 

V-11972-1 CIRCUIT DESCRIPTION 

See Schematic Fig. 2. This tuner employs four 

tuned sections. Three are modified end-tuned quarter-

wave coaxial lines and are used in the preselector and 

oscillator doubler circuits. The fundamental oscil-

lator uses a 6J6 dual triode in a capacitor tuned cur-

cuit, operating at one-half the frequency required to 

mix with the incoming signal. The capacitor tuning 

plates for the four sections are mounted on a common 

tuning shaft. 

Considering the first two sections comprising the 

preselector, the input signal is inductively coupled 

to the first tuning section. The coupling loops Li and 

L2 present a 300 ohm impedence to the antenna trans-

mission line. The 1st and 2nd sections of the preselector 

are over-coupled by means of the coupling loops L3 

and L4. 

The oscillator doubler section selects the second 

harmonic of the fundamental via a harmonic generating 

crystal. This second harmonic frequency is 45.75 mc 

higher than the video carrier of the incoming signal. 

A crystal mixer taps into the 2nd RF and the os-

cillator doubler sections, receiving energy from both 

to produce the IF signal. (center IF is 44mc.) The out-

put of the UHF tuner is link-coupled to the VHF tuner 

via a shielded cable. 
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CHASSIS V-11972-1, V-12325-1 

INSTALLATION 

The following procedure is recommended for install-

ing the H-804 tuner. 
1. Remove the hack cover from the cabinet. Install-

ation can be made without removing the receiver chassis 

from the cabinet. 

2. The drive shaft for the UHF tuner is mounted 

directly above the VHF tuner. It is already coupled 

to the fine tuning shaft of the VHF tuner and to the fiber 

shaft on which the UHF channel indicating dial will be 

installed. (See Fig. #3) 

3. Remove and discard the split pulley wheel which 

is found on the rear of the UHF drive shaft. Also remove 

the button plug bearing from the rear support bracket for 

the UHF drive shaft. This part is no longer needed as 

the rear of the UHF drive shaft will be supported by the 

UHF tuner shaft. (See Fig. #3) 

4. Turn the VHF fine tuning control until the flat 
section of the UHF drive shaft is in the proper position 

to slide into the flexible coupling on the UHF tuner shaft 

NOTE: The flexible coupling may be a press fit or 
secured by set screws. Set screws should be 

properly tightened. 

5. Insert the plug on the connecting cable from the 

UHF tuner into the UHF socket located on left top of the 
VHF tuner mounting bracket when viewed from rear. Some 

receivers will have the UHF socket mounted vertically on 

the left side of the VHF tuner mounting bracket. 

6. Slide the UHF tuner assembly into position so that 

the bottom of the UHF tuner mounting bracket is securely 

locked under the protruding lip found on the VHF mount-

ing bracket. While doing this, guide the UHF drive shaft 

into the flexible coupling on the UHF tuner. Two 14 self-
tapping screws are supplied to secure the rear of the UHF 

mounting bracket firmly to the VHF tuner mounting 

bracket. (See Fig. #3) 

CJohn J. Rider 

• 

7. Remove the VHF channel selector knob and cali-

brated dial from the front of the cabinet. Remove the tape 
stamped UlIF from the inside of the VHF calibrated dial 

to uncover the window between channel numbers 2 and 13. 

8. Rotate the VHF fine tuning knob counter-clock-

wise until the fiber tuning shaft stops turning. 

9. Remove the VHF fine tuning knob. 

10. Without disturbing the position of the fiber tuning 

shaft press the calibrated UHF dial onto the fiber tuning 

shaft so that channel 14 is barely visible on the left 

when viewed through the window in the cabinet. 

11. Discard both the fiber washer and the felt washer 

found the VHF fine tuning knob. Place the felt washer 

supplied with the kit on the outside shoulder of the cali-

brated UHF dial and replace the VHF fine tuning knob and 

the channel selector knob. 

12. Route the ribbon type antenna lead from the UHF 

tuner through the opening provided above the UHF 

antenna terminals on the back cover and attach. 

13. Replace the back cover. 

ADJUSTMENTS 

Model H-804 All-Channel UHF Television Tuner is 

shipped pre-adjusted to receive UHF channels 14 through 

83. Additional adjustments are not normally required 

In some cases, however, it may be desirable to adjust the 

IF trimmers, L5 and L100 (See Fig. #3) for best picture 

detail and sound. Refer to alignment information 

procedure. 

OPERATION 

for 

1. See the channel selector to the position which 

allows the UHF channel numbers to be visible through 

the window in the selector knob. 

2. Rotate the VHF fine tuning knob until the cali-

brated ('HF dial is in the approximate position for the 

desired channel. Since the UHF stations operating in any 

particular locality are widely separated over the entire 

UHF tuning range it is not necessary to indicate their 

exact location on the UHF dial. 

3. Adjust the VHF fine tuning knob until the de-

sired program is received with the hest picture detail 

and sound quality. 

4. The other controls on the receiver have the samt 

function and are operated in the same manner as they 

would be when receiving a standard VHF program. 

ALIGNMENT INFORMATION 

When a H-840 tuner is installed in a fringe area or 

as a replacement it may he necessary to make minor 

alignment adjustments. When the channel s.elector of the 

VHF tuner is turned to the UHF position the VHF tuner 

becomes a two stage IF amplifier. It amplifies the sig-

nals from the UHF tuner and applies them to theIF stages 

of the receiver. It is therefore necessary that the com-

bination of the output circuit of the UPF tuner and the 

input circuit of the VHF tuner have the required band-
pass to maintain the desired ratio between sound carrier 

and picture carrier amplification. 

TEST EQUIPMENT 
I. RU Ha nFg eSw4eme 8G9e0nernrca.to 

Sweep width 10 inc. 

2. High Gain Oscilloscope 

3. Calibrated Market Generator capable of pro-

ducing an accurate 43 mc. marker signal. 

4. Resistor network to match sweep generator out-

(psuetetoFi3g. 7 300 ohm impedance of UHF tuner input. 

5. Detector Probe (See Fig. 5) 

6. 9 Volt bias battery. 
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CHASSIS V-11972-1, V-12325-1 

ALIGNMENT PROCEDURE 

1. Refer to block diagram Fig. #6 for test equip-

ment hookup. 

2. Connect a 9 volt bias battery between the re-

ceiver A.G.C. line and ground. Negative to A.G.C. line. 

Positive grounded to receiver chassis. 

3. Connect the input lead of the detector probe 

(Fig. 5) to the VHF factory test point on the VHF tuner. 

Connect the output of the detector probe to the vertical 

input of the oscilloscope. Use shielded cable for all 

leads. Cable shields should be grounded as close as 
possible to the point at which the "hot" lead ' is 
connected. 

4. If the sweep generator has built-in provisions 

to produce a synchronized horizontal sweep in the oscill-

scope, connect a sheilded cable from the horizontal in 

put of the oscilloscope to the corresponding terminals 

on the sweep generator, (Usually marked "Scope Horiz".) 

5. Connect a shielded lead from the UHF Sweep 

Generator ottput terminals through the impedance mat-

ching network (Fig. 7) to the UHF tuner antenna ter-
minals. 

6. Set the receiver channel selector in the UHF 

position and rotate the VHF fine tuning knob until chan-
nel #48 is viewed through the channel selector window. 

7. Set the sweep generator to 677 mc. (center 

frequency of channel 48) and the sweep width to 10 mc. 

With all equipment on and the oscilloscope controls 
properly adjusted, adjust the VHF fine tuning control 

until the response curve appears on the oscilloscope. 

8. Set the marker generator to 43 mc. (accuracy is 

importait) Loosely couple the output to the VHF tuner 

factory test point. Adjust marker signal output so that 

the pip is barely visible on the scope. Excessive marker 

injection will distort the response curve. 

9. Simultaneously adjust L5 UHF IF Trimer and L100 

located on the VHF Tuner (see Fig. 1, 2 and 3) until 

the response curve is symmetrical and 43 mc. marker 

pip appears in the center of the response curve. (See Fig. 
4; 

Replacing V-12325-1 

and V-11972-1 UHF Tuner 

1. Remove back cover from receiver. 

2. Remove the plug on the UHF tuner connecting 

cable from its socket on che VHF tuner bracket. 

3. Unsolder the antenna lead from the UHF tuner 
antenna terminals. 

4. The coupling device between the VHF tuner and 
the UHF tuner drive shaft is either a press fit or se-

cured by set screws. If set screws are used they must 

he loosened to release the coupling device from the UHF 
tuner drive shaft. 

5. Remove the two 1,4"self-tapping screws that secore 

the rear of the UHF tuner mounting bracket to the VHF 

tuner mounting bracket. Pull the tuner assembly toward 

the rear of the receiver chassis to release the front of the 

UHF tuner mounting bracket from the VHF tuner mounting 
°racket. 

6. Unsolder the connecting cable from the old tuner 
and install on the replacement. 

7. Remove coupler and install on replacement tuner. 

8. Remove UHF mounting bracket from old tuner and 
install on the replacement. 

a. The V-12325-1 tuner is shock mounted to the 
bracket by four ',.4"self-tapping screws located 

on the top four corner of the tuner. It is grounded 
by a bonding strap located on the top front of the 

tuner. It is important that this strap is soldered to 
the replacement tuner. 

h. The V-11972-1 tuner is mounted to the bracket by 
three 8-32 screws located on the side. 

9. Follow ch.? procedure used when installing a H-804 
tuner assembly, starting with step #4. 

ANTENNA INFORMATION 

Antenna requirements for satisfactory UHF tele-

vision rec eption are determined by the signal conditions 
in the particular locality. 

Some of the possibilities are as follows: 

1. In areas where signals are strong and refle-
ctions are not troublesome, satisfactory reception may 

be obtained by using the existing VHF antenna (built-

in or external) for both VHF and UHF. This can be 

done by connecting two jumper wires from the UHF 
antenna terminals to the STD antenna terminals so as to 

connect the two sets of terminals in parallel. If this 
method is used, make certain that it does not adversely 

affect reception on the standard VHF channels. 

If an external antenna is used for VHF reception, 
sacisfactory UHF reception may be obtained by connect-

ing the built-in VHF antenna to the UHF antenna terminals. 

2. A simple, resonant dipole antenna may provide 

satisfactory reception in medium-signal areas, where 

reflections are not troublesome. The chart, Fig. 8, 

gives the total length of a half-wave element for any 

frequency in the UHF television spectrum. 

3. Where signals are weak or reflections are trouble-

some, a high-gain, directive UHF antenna system should 
be used. Typical of this type of antenna are corner re-

flector, the conical, and Yagi. 

Transmission lines should be of an approved low 

loss type. The use oF•tubular 300 ohm line is preferred 
over ribbon type 300 ohm line. 

SERVICE 

A high degree of precision is used in the manufacture 

of UHF television tuners. Critical factors include lead 
lengths, lead and component dress, and component sizes. 

In servicing UHF tuners, problems arise which are not 

encountered in ordinary service work. Therefore,trouble-

shooting inside the tuner is not recommended. De-

fective tuners should be returned through a Westinghouse 
distributor. 

BAL INPUT 

14 

15 20 25 30 

o 

o. 

LI  

Ca-
. 7 

C 3 

L4 
OSC LINK 

MIXER 
CRYSTAL 

LIO 

(6-8 
L6 

7 

7 

  Ls 

09  o 

6AF4 /674 OSG. 

Li R2 
1.fTr‘--Nne."  

L9 

IG8 

FRONT 

-0 el 135,./ 

Fig. 1 V-12390-1 Tuner 

CHANNEL NUMBERS 83 

35 40 45 50 5, 60 65 70 75 eo 

10 - 

"L" 

4-

;   

9 
_!.  

4 

L  
4. 

liT  
s t 

500 

r 

 t  

PX) 700 
FREQUENCY IN MEGACYCLES 

900 

Channel 
Number 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 

Channel 
Frequency 
(MC) 

470-476 
476-482 
482-488 
488-494 
494-500 
500-506 
506-512 
512-518 
5 18-5 24 
524-530 
530-536 
536-542 
542-548 
548-554 
554-560 
560-566 

566-572 
572-578 
578-584 
584-590 
590-596 
596-602 
602-608 

A third UHF tuner assembly is being .ised in the production 
of the MoLet H-804 all-channel UHF tuner kit. This tuner is 

designated V-12390-1 and will be used in the H-804-3 kit. The 
V-12390-1 UHF tuner is basically the same as the V-12325-1 

UHF tuner (see basic H-804 service note) except that its IF out-
put is designed for link-coupling to the VHF tuner. 

Refer to the following chart for identification: 

Model No. on 

Outside of 

Carton 

UHF 

Tuner Type 

For Use in Receivers contain-

ing VHF Tuner Type 

H-804-1 V- 12325-1 V-11974-1 

H-804-2 V-1 1972-1 V-12100-1 or V-12400-1 

H-804-3 V-1 2390-1 V-12100•1 or V-1 2400-1 

UHF CHANNEL 

FREQUENCIES 

o 

-.7 REAR 

FIL. 6.3Y.A.C. 

UHF TEST 1,0INT 

IF OUtPUT 

Channel Channel ChannelChannel 
Number Frequency Number FreMC)quency 

(1') (  
37 608-614 
38 614-20 -61 
39 620-626 62 
40 626-632 63 
41 632-638 
42 638-644 
43 644-650 
44 650-656 67 
45 656-662 68 
46 662-668 69 
47 668-674 70 
48 674-680 71 
49 680-686 72 
50 686-692 73 
51 692-698 74 
52 698-704 75 

53 704-710 76 842-848 
54 710-716 77 848-854 
55 716-722 78 854-860 
56 722-728 79 860-866 
57 728-734 80 866-872 
58 734-740 81 872-878 
59 740-746 82 878-884 

83 884-890 

PARTS LIST FOR MODEL H-804 

Part No. 

V-12325-I 

V-11972-1 

V- I2330-2 

V- 12529-I 

V-12330-1 

V- I1424-1 

V-11962-I 

V-5421-I3 

60 

64 
65 
66 

746-752 
752-758 
758-764 
764-770 
770-776 
776-782 
782-788 
788-794 
794-800 
800-8 06 
806-812 
812-818 
818-824 
824-830 
830-836 
836-842 

Description 

Tuner UHF (H-804-1) 

Tuner UHF (H-804-2) 

Cou jier, flexible (H-804-1) 
(Includes one compression 
ring) • 

Clamp for H-804-1 coupler. 

Coupler, flexible (H-804) 
(Includes two compression 
rings) 

Cable Assy., includes UHF 
Male Plug 
Knob, dial UHF Includes 
compression ring 
Washer, Felt UFIF dial 

©John F. Rider 
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GENERAL DESCRIPTION 

The Model H-805 single channel UHF coil strips pro-
vide reception of the UHF television channels(14 through 
83). They are used with Westinghouse television re-
ceivers that contain the type V-12100-1 R.F. tuner and 
are installed in place of unused VHF coil strips. The 
Model H-805 is a single section assembly comprised of 
the RF preselector, mixer and local oscillator harmonic 
generator circuits. Because of size limitations a max-
imum of six UHF strips can be installed. They cannot be 
installed adjacent to each other. Fig. 1 is the schematic 
diagram and also shows the physical layout of the com-
ponents. All Model H-805 strips are factory aligned and 
with the exception of the oscillator coil slug, do not re-
quire adjustment when installed. THE OSCILLATOR 
SLUG MUST BE ADJUSTED AT THE TIME OF IN-
STALLATION. 

CIRCUIT DESCRIPTION 

Refer to schematic diagram Fig. 1 and block diagram 
Fig. 2. The received signal is coupled to the double 
tuned preselector circuit by the 300 balanced antenna in-
put coupling coil. The output of the preselector is ap-
plied to the mixer crystal by means of a tap on the sec-
ond preselector coil. 

The frequency required to beat with the incoming 
signal to produce the IF carrier frequency is obtained by 
operating the local oscillator at a sub-harmonic and ap-
plying its output to the crystal harmonic generator. Thus, 
to receive channel 30, ( 567.25 mc.), using a 45.75 mc. 
video carrier IF frequency, the local oscillator would 
operate at 204.33 mc. and be tripled in the harmonic gen-
erator. (204.33 mc. x 3 = 613 mc. = 567.25 mc. 45.75 
inc.) 

As shown in Fig. 1, the output of the local oscillator 
is fed to the harmonic generator crystal through the 100K 
resistor and 4.7 mmf capacitor network. This network 
biases the crystal so that it operates over a non-linear 
portion of its characteristic curve. The third harmonic of 
the local oscillator is developed across the harmonic se-
lector circuit and applied to the mixer transformer by 
means of a coupling loop. The sound and video IF sig-
nals appear across the primary of the mixer transformer 
which serves as an IF transformer to couple the IF sig-
nals to the grid of the 6BK7 or 6BK7A cascode amplifier. 
This stage and one section of the 6J6 dual triode (nor-
mally operated as the tuner mixer) function as IF amp-
lifiers. 

INSTALLATION INSTRUCTIONS 

Extreme care must be exercised when handling UHF 
coil strips. Component parts positioning and lead dress 
are important factors in the construction of these strips. 
Careless handling can easily impair their performance. 

To install UHF coil strips, proceed as follows: 

1. Remove the receiver chassis from the cabinet. 

2. Remove the VHF tuner bottom cover. It is secured 
by four hex head self tapping screws. 

3. Remove unused VHF coil strips and replace with 
the desired UHF coil strips. 

4. Replace bottom cover, turn on the receiver and 
allow 5 min. warm-up time. Set the channel selector to 
the channel corresponding to the UHF coil strip, set the 
fine tuning control in the center of its range ( flat of shaft 
facing down and tilted approximately 10% counterclock-
wise) and adjust the oscillator slug for best picture de-
tail and sound quality. A non-metallic alignment tool 
should be used. Always adjust the slug in a counter-
clockwise direction first. If it is turned too far clock-

wise, it will pass its retaining spring and slide into the 
coil form. 

5. Replace the chassis in the cabinet and recheck 
the oscillator setting. 

>< 

VHF 6.16 

05C. 

PRESELECTOR 
CIRCUIT 

HARMONIC 
 1.• GENERATOR 

CRYSTAL 

SERVICE 

A high degree of precision is used in the manufacture 

of UHF coil strips, and therefore, component parts re-
placement or preselector and mixer alignment is not re-
commended. When ordering replacement UHF coil strips, 
order be the service part no. V-12550-(14-83). The dash 
number following the basic part number indicates the 
channel number, i.e., V-12550-28 is the part number for 
a channel 28 coil strip. 
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FIG. 1. H-805 — Schematic Diagram 

VHF 68K7 
If AMP 
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MODEL H-806 

SERVICE 

GENERAL DESCRIPTION 

The model H-806 single channel UHF coil strips pro-
vide reception of UHF television channels 14 through 
83. They are used wi:.h Westinghouse television receivers 
that contain the type V-12415-1 R.F. tuner and are in-
stalled in place of unused VHF coil strips. The model 
H-806 is a dual section coil strip. One section contains 
the RF preselector, local oscillator harmonic selector 
and the mixer circuit for the first conversion. The other 
section contains the oscillator coil and the mixer circuit 
for the second conversion. Because of size limitations, 
a maximum of six sets of UHF strips can be installed. 
They cannot be installed adjacent to each other. Fig. 1 
is the schematic diagram and shows the physical layout 
of the components. All Model H-806 coil strips are f ac-
tory aligned, and with the exception of the oscillator coil 
slug, do not require adjustment when installed. THE 
OSCILLATOR COIL SLUG MUST BE ADJUSTED AT 
THE TIME OF INSTALLATION. 

CIRCUIT DE3CRIPTION 

Refer to schematic diagram Fig. 1 and block diagram 
Fig. 2. These UHF strips operate by double conversion 
of the received signal, using a harmonic of the local os-
cillator frequency for the first conversion and the funda-
mental frequency for the second conversion. The received 
signal is coupled to the double tuned preselector by the 
300 ohm balanced antenna input coupling coil. The first 
mixer circuit (UHF crystal)receives energy from both the 
preselector and the oscillator harmonic selector to pro-
duce the first conversion. This first conversion frequency 

© John Ir. Rider 

is amplified by the tuner RF amplifier tube, fed to the 
second mixer circuit where it beats with the fundamental 
frequency of the local oscillator to produce the receiver 
IF frequency. 

INSTALLING MODEL H-806 COIL STRIPS 

Extreme care must be exercised when handling UHF 
coil strips. Component parts positioning and lead dress 
are important factors in the construction of these strips. 
Careless handling can easily impair their performance. 

To install UHF coil strips, proceed as follows: 

1. Remove the chassis from its cabinet. 

2. Remove the bottom cover of the tuner by pulling 
the front end away from the tuner chassis and unhooking 
the rear end. 

3. Remove unused VHF coil strips and replace with 
the desired UHF coil strips. Be sure that the pin con-
nector on the long section makes firm contact with the 
antenna section. DO NOT BEND THE PIN. 

4. Replace bottom cover, turn on the receiver and 
allow 5 min. warm up. Set the channel selector to the 
channel corresponding to the UHF coil strip, set the fine 
tuning control in the center of its range ( flat of shaft 
facing down) and adjust the oscillator slug for best 
picture detail and sound quality. A non-metallic align-
ment tool should be used. Always adjust the slug in a 
counter-clockwise direction first. If it is turned too far 
clockwise it will pass its retaining spring and slide into 
the coil form. 

5. Replace chassis in the cabinet and recheck the 
oscillator setting. 

A high degree of precision is used in the manufacture 
of UHF coil strips, and therefore, component parts re-
placement or alignment is not recommended. When order-
ing replacement coil strips, order by service part nos. 

V-12384-(14-83) for the antenna section, and V-12485-
(14-83) for the oscillator section. The dash number fol-
lowing the basic part number indicates the channel num-
ber, i.e., V-12484-28 is the antenna section for channel 
28. 
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TV AUDIO OUTPUT 
19R SERIES 

1.5W. Undistorted 
1. 8W. Maximum 

22R SERIES 
6W. Undistorted 
9W. Maximum 

MODEL AND CHASSIS INFORMATION 
"R" SERIES TELEVISION RECEIVERS 

MODEL TYPE PICTURE TUBE CHASSIS 

R1800E & R Table 17LP4 19R20 
R1800EZ & RZ Table 17LP4 19M20 
R1812E & R Table 17LP4A 19R20 
R1812EZ & RZ Table 17LP4A 19M20 
R2229E & R Table 21YP4A 19R21 
R2229EZ & RZ Table 21YP4A 19M21 
R2230E & R Table 21YP4A 19R21 
R2230EZ & RZ Table 21YP4A 19M21 
R2249E & R Console 21YP4A 19R21 
R2249EZ & RZ Console 21YP4A 19M21 
R2250E & R Console 21YP4A 19R21 
R2250EZ & RZ Console 21YP4A 19M21 
R2253M Console 21YP4A 19R21 
R2257 E & R Console 21YP4A 19R22 
R2258E & R Console 21YP4A 19R21 
R2258EZ & RZ Console 21YP4A 19M21 
R2337E & R Table 21ZP4B 22R20 
R2359E & R Console 21ZP4B 22R20 
R236OR Console 21ZP4B 22R20 
R2368R Console 21ZP4B 22R20 
R2367E & Y Console 21ZP4B 22R20 
R2387R Ceinbination 21ZP4B 22R20/10L20 
R2391E Combination 21ZP4B 22R20/10L20 
R2671E & R Console 24CP4A 22R21 
R2975R Console 27EP4 22R21 
R2976E Console 27EP4 22R21 
R2979E Console 27EP4 22R21 
R2994EU Combination 27EP4 22R21/12R21 
R2994HU Combination 27EP4 22R21/12R21 

SUFFIX "U" FOLLOWING ANY MODEL NUMBER INDICATES A 
RECEIVER EQUIPPED WITH THE ZENITH CONTINUOUS TUNER 

FINISH ANTENNA IMPEDANCE 
300 Ohms 

POWER SUPPLY 
110 Volts - 60 Cycles AC 
19R Series 185 Watts 
22R20 265 Watts 
22R21 300 Watts 

INTRODUCTION 

E - Blond 
H - Cherry 
M - Maple 
R - Mahogany 
Y - Ebony 

The 19R20, 19R21, 22R20 and 22R21 chassis described in this manual are similar in 
design. Alignment and adjustment procedures are identical. The 22R series is 
similar to the basic 19R series except for the horizontal output tube, an additional 
5U4G rectifier, higher second anode voltage and high fidelity sound. In addition, 
receivers using the 22R chassis are equipped with a phono connector, push pull audio 
and top tuning with the switch and volume control mounted in the upper left corner of 
the cabinet, the channel selector at the right and the fine tuning at the rear adjacent 
to the turret tuner. The main differences between various chassis are in the type of 
tuner, audio system and picture tube size (see chart). 

CHASSIS 

*19M20 
*19M2OU 
*19M21 
*19M21U 
19R20 
19R2OU 
19R21 
19R21U 

19R22 

22R20 
22R2OU 
22R21 
22R21U 

"R" CHASSIS IDENTIFICATION 
PICTURE TUBE TURRET TUNER 

17LP4 
17LP4 
21YP4A 
21YP4A 

17LP4 or 17LP4A 
17LP4 or 17LP4A 

21YP4A 
21YP4A 

21YP4A 

21ZP4B 
21ZP4B 

24CP4A or 27EP4 
24CP4A or 27EP4 

S21060 
S20989 
S21060 
S20989 
S21735 
S21700 
S21735 
S21700 

S21735 
S21735 
S21700 
S21735 
S21700 

TUNER IDENTIFICATION 

UHF PROVISION 

Use UHF Strips 
S21000 Con. tuner 
Use UHF Strips 
S21000 Con. tuner 
Use UHF Strips 
S21864 Con. tuner 
Use UHF Strips 
S21864 Con. tuner 

Use UHF Strips 
Use UHF Strips 
S21864 Con. tuner 
Use UHF Strips 
S21864 Con. tuner 

S20989 - 13 position (VHF ONLY) turret tuner. 
S21000 - UHF continuous tuner used with S20989 turret tuner. 
S21001 - Package incorporating the S20989 turret and S21000 

UHF continuous tuner. 
S21060 - 13 position UHF-VHF tuner. 
S21700 - 13 position (VHF ONLY) turret tuner. 
S21735 - 13 position UHF-VHF turret tuner. 
S21845 - VHF-UHF tuner assembly consisting of the S-21700 

VHF turret tuner and the S-21864 UHF continuous 
tuner. 

S21864 - UHF continuous tuner used with the S21700 turret 
tuner. 

KNOB POSITIONING MARKS 

FOCUS 

ON- OFF SWITCH 8-
VOLUME CONTROL 

HORIZONTAL HOLD— 
HEIGHT  

BRIGHTNESS 

A G C DELAY CONTROL 

CHANNEL INDICATOR—NOTE CHANNEL 
SELECTOR NUMBERS ON CER-

--FINE TUNING TAIN MODELS NOT 
ILLUMINATED AT 

CONTRAST CENTER OF CHANNEL 
'--VERTICAL LINEARITY INDICATOR KNOB 

VERTICAL HOLD 

Fig. 1 Control Panel Layout 19R20 8z 19R21 Chassis 
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-UHF DIAL DRUM 

\ 

1 UHF KNOB 
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Fig. 2 Control Panel Layout 19R2OU 8z 19R21U Chassis I-
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CHASSIS 19M20, 21, 19R20, 21, 22, 22R20, 21 

ON- OFF SWITCH a 
VOLUME CONTROL 

I. F OUTPUT JACK 

AG. INTERLOCK— 

PHONE VISION SOCKET A C 

FUSE 

SPEAKER COMPENSATION 
JUMPER WIRE 

• A.F.C. TEST POINT 
(VT. VOLTMETER 
CONNECTION) 

CHANNEL INDICATOR 
SELECTOR 

ANTENNA TERMINALS 

BULL'S EYE ADJUSTMENT 

A.0 INTERLOCK 

REMOTE CONTROL 
A.C. SOCKET 

- R32 BUZZ CONTROL '-R43 FRINGE LOCK 

WIDTH CONTROL  
BRASS SLEEVE 

•••• 
12 *. 
AX7; 

BEAM 
BENDER 

PI X 
TUBE 

T4 4TH I.F. TRANS. 
>me; ASSEMBLY Bi 

./ XTAL DET. 

«. VIDEO DEI. TEST POINW 
(SCOPE CONNECTION) 

L20 QUADRATURE COIL 

T3 3RD 1.F TRANS. 

• VIDEO OUTPUT 
TEST POINT 

**I * 
FRINGE 
LOCK 

PICTURE CEN-
TERING AD-
JUSTMENT 
ON YOKE 
COVER 

T2 2ND I.F. TRANS. 
LII 4725 MC. TRAP-ADJ. 
CHANNEL SOUND 
LI2 39.75 MC TRAP ADJ. 
CHANNEL PICTURE 

TI 151 I.F TRANS. 8 41.25 MC. 
ASSOCIATED SOUND TRAP COIL-TOP SLUG 

ii ) C58 HORIZONTAL DRIVE 

UHF TUNING KNOB 

"U" MODELS 

TOP VIEW OF  
CABINET  

HORIZONTAL HEIGHT CONTROL 

VERTICAL HEIGHT CONTROL 

BRIGHTNESS CONTROL 

FINE TUNING A.G.C. DELAY CONTROL 

KNOB POSITIONING MARKS  

(:) c) © ,..., 

Fig. 3 Control Panel Layout 22R20, 22R2OU, 22R21 & 22R21U Chassis 

L6 CONV. GRID IND. TUNING 
TEST POINT "A*( 1.F SWEEP GEN. INJECTION ) 

R32 BUZZ CONTROL 
.71.9 CONV. PLATE TUNING 

*TEST POINT "H"(SCOF£ CONNECTION FOR 
RE BAND PASS OBSERVATION) 

*X*SCREEN FEED THROUGH 

-- C9 CONV. GRID CAP. TUNING 

L5 RF. PLATE NO. TUNING 

PICTURE 
CENTERING ADJUSTMENTS 

A.C. INTERLOCK 

PHONE VISION SOCKET A.G. 

WIDTH--

HORIZONTAL--
LINEARITY 

  C8 R.F. PLATE CAP TUNING 
FUSE 

LI7 SOUND TAKE-OFF COIL 

C5 R.F. GRID TUNING 
LI9 INTERCARRIER COIL 

ol e LIMITER PLATE TEST POINT 
CORRECTOR MAGNET 

* AUDIO OUTPUT TEST POINT 

VOLUME CONTROL & 
ON—OFF SWITCH 

FOCUS  

HORIZONTAL HOLD-

HEIGHT CONTROL 

BRIGHTNESS  

A G.C. DELAY CONTROL 

1F -e' 
rr 

WA.FC. TEST POINT .K" 
(VT. VOLTMETER 
CONNECTION) 

BIAS TEST POINT 

CHANNEL SELECTOR 

FINE TUNING 

-CONTRAST CONTROL 
VERTICAL LINEARITY 

VERTICAL HOLD 

FOCUS 

5U4GA 
OR 

5U4G 

e** 
trES3GTI 

DEFLECTION 
YOKE ADJUSTMENT 

••• •"*".."‘ 
.6A07 >BEG 
GT ; 

4I : 

41.25 MC 

BEAM BENDER 

*VIDEO OUTPUT 
TEST. POINT 

R49 FRINGE 
LOCK 

". • 
sè 

T4 4TH t 
I.E. TRANS' Y5_ _j 

ASSEM.8 --

OCT. , 

L20 QUADRATURE COIL 

T3 3RD I.F TRANS. 

T2 2ND I.F TRANS. 

LII 4725 MC.TRAP-ADJ.  
CHANNEL SOUND 

LI2 39.75 MC. TRAP-ADJ. 
CHANNEL PICTURE 

TI 1ST LE TRANS. BOTTOM SLUG 8 
ASSOCIATED SND. TRAP COIL- TOP SLUG 

PHONO INPUT 

-- TV & PHONO SWITCH 

SPEAKER R32 BUZZ CONTROL 
CONNECTIONS 

R32 BUZZ CONTROL 

PHONO INPUT 

\ 

"Ns\ 

S') 

TREBLE TONE CONTROL 

BASS TONE CONTROL 

CONTRAST CONTROL 

VERTICAL LINEARITY CONTROL 

VERTICAL HOLD CONTROL 

A.G. INTERLOCK 

REMOTE CONTROL 
SOCKET 

R49 FRINGE LOCK 

VIDEO DETECTOR TEST POINT"E" 
(SCOPE CONNECTION) 

LI9 INTERCARRIER COIL 

*LIMITER PLATE TEST POINT"G" 

*BIAS TEST POINT"J" 

*AUDIO OUTPUT TEST POINT "H" 

LE INPUT JACK 

*TEST POINTS USED IN 
PRODUCTION HORIZONTAL HOLD-

HEIGHT CONTROL   

BRIGHTNESS 

A.G.C. DELAY CONTROL 

Fig. 4 Tube and Trimmer Layout 19R20 & 19R21 Chassis. 

—BASS 
— TREBLE TONE CONTROL 

CONTRAST CONTROL 
VERTICAL LINEARITY 

VERTICAL HOLD 

- TV 13 PHONO SWITCH 

* TEST POINTS USED 
IN PRODUCTION 

Fig. 5 Tube and Trimmer Layout 22R20 

HORIZONTAL 
LINEARITY 

WIDTH 

LWRIZONTAL DRIVE 
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PHONO INPUT 

R32 BUZZ CONTROL R49 FRINGE LOCK 

WIDTH 

HORIZONTAL 
LINEARITY 

U4GA 
OR 

5U40 

*A.F.C. TEST POINT "I( 
(V.T. VOLTMETER 
CONNECTION) 

PHONEVISION 
SOCKET A.C. 

A.C. INTERLOCK 

HORIZONTAL HOLD 1 r  

HEIGHT CONTROL  

BRIGHTNESS  

A.G.C. DELAY CONTROL  

VERTICAL HOLD 
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REMOTE CONTROL SOCKET 

* VIDEO OUTPUT 
\TEST POINT .r 

R49 FRINGE \ 
LOCK \ 

0 0 0 0 0 
0 0000 
0 0000 

YOKE SOCKET 

T4 4TH I.F. TRANS. 
ASSEM. AND XTAL 

DETECTOR 

T3 3RD I.F. TRANS. 

T2 2ND LE TRANS. 6CB6Ç 

TI 1ST I.F TRANS. BOTTOM 6C86 
SLUG AND 41.25MC ASSO-
CIATED SOUND TRAP COIL 

TOP SLUG 

R32 BUZZ CONTROL 

PHONO INPUT 

SPEAKER CONNECTIONS 

LI7 SOUND TAKE OFF COIL 

 VIDEO DET. TEST POINT `E" 
(SCOPE CONNECTION) 

LI9 INTERCARRIER COIL 

*LIMITER PLATE TEST POINT"G" 
(r)--,— L20 QUADRATURE COIL 

  ® — AUDIO OUTPUT TEST POINT "H" 

TEST POINT "J" 

a- L12 39.75 MC TRAP- ADJ. 
CHANNEL PICTURE 

CONTRAST CONTROL 

VERTICAL LINEARITY 

I.E INPUT JACK 

*TEST POINTS USED IN 
PRODUCTION 

ANTENNA TERMINALS 
(DISCONNECT LEADS& CONNECT 
VHF ANT. HERE WHEN SEPARATE 
VHF & UHF ANTENNAS ARE 
EMPLOYED) 

I.F OUTPUT JACK — 

C94 OSC. TRIMMER SET 
AT CHANNEL 83 

C92 MIXER TRIMMER  
PEAK AT CHANNEL 83 

C89 ANT TRIMMER 
PEAK AT CHANNEL 83 

POSITIONING ADJUSTMENT 
SET TO CHANNEL 54 WITH 
ROCKER ARM IN HORIZON-
TAL POSITION 

FINE TUNING 

1.F. INPUT JACK 

HEATER 

PILOT LIGHT " ON" 
ALL POSITIONS OF 
TURRET 

USTME 

NE TUNING 

TRAVEL AD-
JUSTMENT SET 
AT CHANNEL 14 

ANTENNA 
TERMINALS 

(TO BE USED FOR 
COMMON VHF- UHF 
ANT. OR CONNECTED 
ONLY TO UHF ANT 
WHEN SEPARATE 
VHF & UHF ANT'S. 
ARE EMPLOYED) 

  L6 CONV. GRID IND. TRIMMER 

 I.F. SWEEP GEN. INJECTION a TEST 
POINT FOR VHF OSC. EXCITATION 

•  --- L8 CONV. PLATE TUNING 
04.- *TEST POINT"Fr(SCOPE CONNECTION 

FOR VHF R.F. BAND PASS OBSER-
* VATION) 

6's "X"SCREEN FEED THROUGH CONDENSER 
 C9 CONV. GRID CAP TRIMMER 

HEATER 
LS R.F PLATE IND. TRIMMER 
C8 R.F: PLATE CAP TRIMMER 

'4) -A.G.C. 

TEST POINT "F" ( SCOPE CONNECTION 
FOR UHF RE BAND PASS OBSER-
VATION 8 U.H.F OSC. EXCITATION & I.F. 
SWEEP GENERATOR INJECTION) 

C5 RE GRID CAP TRIMMER 

PILOT LIGHT"ON" 
UHF POSITION OF 
TURRET ONLY 

Fig. 7 VHF-UHF Tuners in "U" Models. 
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SYMBOL 

V1 

V2 

V3 
V4 
V5 
V6 
V7 
V8 
V9 

V10 

V11 
V12 

V13 

V15 
V16 
V17 
V18 
V19 
V19 

TUBE COMPLEMENT 
19R20 - 19R21 Chassis 

TUBE FUNCTION 

6BK7A 

6U8 

6CB6 
6CB6 
6CB6 
12BY7 
6AU6 
6BN6 
6AQ5 

12AX7 

6BE6 
12B4 

6AQ7GT 

6SN7GT 

6BQ6GT/6BQ6GA 
1B3GT 
6AX4GT 

5U4G/5U4GA 
17LP4/17LP4A 
21YP4/21YP4A 

RF Amplifier 
V2A Mixer 
V2B RF Oscillator 
1st IF Amplifier 
2nd IF Amplifier 
3rd IF Amplifier 
Video Amplifier 
Sound Limiter 
Audio Detector 
Sound Output 
V10A AGC Amplifier 
VlOB Vertical Osc. 
Sync Clipper 
Vertical Output 
V13A Horiz. Phase Det 
V13B Horiz. Control 
V14A Horiz. Osc. 
Vi4B Horiz. Discharge 
Horiz. Output 
High Voltage Rect. 
Damper 
Low Voltage Rect. 
19R20 Chassis 
19R21 Chassis 

TUBE COMPLEMENT 
22R20 Chassis 

SYMBOL TUBE FUNCTION 

V1 

V2 

V3 
V4 
V5 
V6 
V7 
V8 

V9 

V10 
V11 

V12 

V13 
V14 

V15 

V17 
V18 
V19 
V20 
V21 
V22 

6BK7A 

6U8 

6CB6 
6CB6 
6CB6 
12BY7 
6AU6 
6BN6 

12AX7 

6AQ5 
6AQ5 

12AX7 

6BE6 

6BX7GT 

6AQ7GT 

6SN7GT 

6CD6G 
1B3GT 
6AX4GT 
5U4G 
5U4G 
2121)4B 

©John Y. Rider 

TAKE OUT SCREWS TO 

REMOVE TUNER ASSEMBLY 

(Stud on opposite end of tuner 

assembly slips into anchor 

bracket in cabinet) 

BULL'S EYE 

ADJUSTMENT 

CORRECTOR MAGNETS HOR. LINEARITY I 

RF Amplifier 
V2A Mixer 
V2B RF Osc. 
1st IF Amplifier 
2nd IF Amplifier 
3rd IF Amplifier 
Video Amplifier 
Sound Limiter 
Audio Detector 
V9A Sound Amplifier 
V9B Phase Inverter 
Sound Output 
Sound Output 
V12A AGC Amplifier 
V12B Vertical Osc. 
Sync Clipper 
Vertical Output 
V15A Horiz. Phase Det. 
V15B Horiz. Control 
V16A Horiz. Osc. 
V16B Horiz. Discharge 
Horizontal Output 
High Voltage Rectifier 
Damper 
Low Voltage Rectifier 
Low Voltage Rectifier 
Picture Tube 

6BK7A 

6U8 

6CB6 
6CB6 
6CB6 
12BY7 
6AU6 
6BN6 

12AX7 

6AQ5 
6AQ5 

12AX7 

6BE6 
6AV5 

6AQ7GT 

6SN7G1 

6CD6G 
1B3GT 
6V3 
5U4G 
5U4G 

24CP4A/27EP4 

TUBE COMPLEMENT 
22R21 Chassis 

SYMBOL TUBE 

V1 

V2 

V3 
V4 
V5 
V6 
V7 
V8 

V9 

V10 
V11 

V12 

V13 
V14 

V15 

V16 

V17 
V18 
V19 
V20 
V21 
V22 

FOCUS 

CONNIC, 

FUNCTION 

RF Amplifier 
V2A Mixer 
V2B RF Osc. 
1st IF Amplifier 
2nd IF Amplifier 
3rd IF Amplifier 
Video Amplifier 
Sound Limiter 
Audio Detector 
V9A Sound Amplifier 
V9B Phase Inverter 
Sound Output 
Sound Output 
V12A AGC Amplifier 
V12B Vertical Osc. 
Sync Clipper 
Vertical Output 
V15A Horiz.Phase Det. 
V15B Horiz. Control 

Horiz. Osc. 
V16B Horiz. Discharge 
Horizontal Output 
High Voltage Rectifier 
Damper 
Low Voltage Rectifier 
Low Voltage Rectifier 
Picture Tube 

CORRECTOR 
mAGRISTS 

MAGNET 
FOSiTiON,NG 
SCREWS 

Fig. 9 Adjustments on Neck of Picture 
Tube 22R21 Chassis 

FINE TUNING 

KNOB 

CHASSIS 19M20,21,19R20,21,22,22R20,21 

WARNING 

iMPORIANT-

CHASSIS 
2 2 R 2 0 

ANTENNA 

TERMINALS 
SWITCH AND 

VOLUME CONTROL 

VERTICAL AND 
HORIZONTAL CENTERING 

ADJUSTMENT 

TWEETER WOOFER 

Fig. 10 Rear View of R23--Series Receiver. 
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ADJUSTMENTS 

REMOVABLE PICTURE TUBE 

PROTECTIVE CUP 

With the exception of a few models, a removable cup 
is provided to allow easy access to the adjustments on 
the neck of the picture tube. 

To remove cup turn it counterclockwise a few degrees 
at a time and depress each of the three catches with a 
screwdriver until the cup is unlocked. 

To install cup match the cup flanges (different widths) 
with the cabinet slots and turn clockwise until cup is 
locked in place. 

t-
68- Allenzent Wren h 

' 

Fig. 11 Bulls- eye Tuning Adjustment 

BULLS EYE TUNER ADJUSTMENTS 

To adjust the receiver for bulls-eye tuning, set the 
fine tuning control to its approximate center position 
as shown in Fig. 1 . Without further adjustment of 
the fine tuning control insert a 68-21 alignment 
wrench into the tuner (See Fig. 11) and adjust each 
operating channel to resonance. It will be noted that 
tuning to one side of resonance results in a faded, 
washed-out picture with the spacing between the 
wedge lines fogged and tuning in the opposite direction 

causes the spaces between the lines to clear up. 
However, going beyond this point causes the picture 
to take on a " wormy" appearance from sound getting 
into the picture. Correct adjustment is obtained by 
tuning to the " wormy" picture and then backing 
the control off slightly until the picture clears up. 

CENTERING ADJUSTMENT 

In the 19R series, the centering assembly is built 
into the yoke housing. This assembly is made up of 
two magnetic rings which can be rotated by means of 
tabs. Centering is accomphshed by gradually ro-

tating the tabs with respect to each other then rotating 
both tabs simultaneously until the picture is centered. 

In the 22R series, PM focusing and centering is 
utilized. The top screwdriver adjustment on the 
centering assembly is used to move the picture up 
or down and the bottom adjustment for side to side 
movement. The center adjustment is for focusing. 

In some 22R20 and 22R21 receivers, a single centering 
lever is used for both vertical and horizontal center-
ing. The up-down movement of this lever moves the 
picture horizontally while a left- right movement 
moves the picture vertically. A screwdriver adjust-
ment is provided for focusing. 

AFC ADJUSTMENT 

The AFC is adjusted by setting the horizontal hold 
control L21 to a position where it is virtually imposs-
ible to "throw" the receiver out of horizontal sync 
when switching from channel to channel. 

CORRECTOR MAGNET ADJUSTMENT 

Two corrector magnets are used (not required in the 
19R series) to obtain straight, sharply focused sweep 
lines across the face of the picture tube. In the 
22R21 chassis, the corrector magnets are mounted 
top and bottom. The magnets are mounted on the 
deflection coil mounting brackets and can be moved 
in and out or up and down by bending the flexible 

arms which support them. Adjustment has been made 
at the factory and should not require re-adjustment 
unless accidentally bent out of position. If this 
occurs, proceed as follows: 

1. With the vertical and horizontal size controls, 
reduce the size of the picture to a point where the 
four corners and sides of the picture are visible. 
(In some receivers it may not be possible to reduce 
the picture size sufficiently to see all the sides and 
in this case it may be necessary to shift the picture 
with the centering control to view one side at a time.) 

2. Bend the corrector magnet arms until the corners 
become right angles and the top of the raster is 
parallel with the bottom and the left side is parallel 
with the right side. After adjustment, the picture 
should be restored to normal size. 

NOTE: Mis-adjustment of the corrector magnets 
may cause pincushioning, barreling, keystoning, poor 
linearity, etc. 

THE FRINGE LOCK CIRCUIT 

The fringe lock circuit utilizes a 6BE6 heptode, which 

can be adjusted to assure sync stability over the wide 
range of noise and signal levels encountered in dif-
ferent areas. In this circuit the output of the crystal 
detector, approximately -3 volts peak to peak, is fed 
to grid #1 (pin 1) of the 6BE6. The same signal, after 
it has been inverted and amplified to approximately 40 
volts peak to peak by the first video amplifier, is 
applied to grid #3 (pin 7) which in this circuit is the 

signal grid. The fringe lock control is used to pre-set 

the bias on grid #1 so that the normal 3 volt signal 
allows proper sync clipping action, i.e. the sync 
pulses, which have been stripped from the composite 
video signal appearing at grid #3, will appear at the 
plate. If a noise pulse drives grid #1 beyond the 3 volt 
level, plate current cutoff occurs and the noise pulse 
cannot get through to falsely trigger the sweep oscil-
lators. On rare occasions, a strong noise pulse may 
occur at the time of the sync pulse and the tube like-

wise may cut off, however, the flywheel action of the 
sweep oscillators will maintain sync during this brief 
period. The entire fringe lock system is based on the 
principle that the loss of an occasional sync pulse is 
to be preferred over having a noise pulse get through 
to falsely trigger the sweep oscillator. 

FRINGE LOCK ADJUSTMENT 

1. Turn the fringe lock control fully clockwise and 
then back it off approximately 1/4 turn. Adjust the 
vertical and horizontal hold controls and check 
operation of the receiver to see that it syncs normal-
ly when the turret is switched from channel to channel. 

2. If the picture jitters or shows evidence of delay, 
tearing, split phase, etc., back down the fringe lock 
control further, a few degrees at a time, each time 
re-adjusting the hold controls and switching from 
channel to channel until normal sync action is ob-
tained. It will be found that under normal signal con-
ditions, the correct adjustmeat will be near the 
counter- clockwise position of the control. 

3. In fringe and noisy areas, the best adjustment will 
be found at or near the maximum clockwise position 
of the control, however, do not automatically turn the 
fringe lock fully clockwise in fringe areas as has been 
done on previous models. Follow the procedure out-
lined. In areas where both local and fringe signals are 
received, a compromise setting should be made for 
best overall performance. 

DOUBLE DELAYED GATED AGC 

In order to obtain the best possible performance 
in fringe and weak signal areas, it is important 

that the application of AGC voltage to the 6BK7A 
RF tube be delayed until the signal level reaches 
approximately 500 microvolts at the antenna input. 
The noise figure of the tuner will be optimized only 
under this condition of no AGC voltage. To accom-
plish this, the cathode of the 6CB6 1st IF tube is 
approximately 8 volts positive by virtue of the drop 
through the cathode resistor of the 6CB6 3rd IF. 
This voltage plus the voltage which results from 
current flow through the tube makes the grid of the 

6CB6 1st IF approximately 8.6 volts negative with 
respect to its cathode. It should be noted here that 
the bias voltage for the 3rd IF is obtained across 
the 120 ohm portion of the cathode resistor only. 
The voltage at the junction of the two resistors varies 
from 8 volts with no signal to 4 volts with strong 
signals. The 2nd IF tube is in series with the 1st 
IF tube and any changes in the plate current of the 
1st IF tube will also change the 2nd IF tube thus the 

2nd IF tube is also controlled indirectly by the AGC. 

Under weak signal conditions, the output of the AGC 
tube at point " E" is approximately 6.8 volts positive. 
This positive voltage however, does not reach the grid 
of the 6BK7A because of the 2.2 megohm resistor. 
Actually the grid of this tube is slightly negative 
because of contact potential developed as a result 
of the high resistance in its grid circuit (2.2 megohm. 
The 6.8 volts positive voltage however, is applied to 
the grid of the 6CB6 1st IF but because the cathode is 
8.6 volts positive the grid is actually 1.8 volts negative 
with respect to its cathode and AGC control of the IF 
results under weak signal conditions. 

When the receiver is used with normal signals, the 
signal voltage applied to the grid of the AGC tube 
will increase and as a result the output of the AGC 
tube will become 4 to 5 volts negative. This negative 
voltage will be applied to the 6BK7A through the 2.2 
megohm resistor thus both the RF and IF stages will 
then be controlled by the AGC. 

With the application of a negative AGC voltage to the 
6BK7A tube under normal signal conditions, the noise 
figure of the tuner will not be optimized as under 
weak signal conditions, however, this is not a con-
sideration with normal signal levels. 

AGC ADJUSTMENTS 

IMPORTANT: THE AGC CONTROL CANNOT BE 
USED IN ANY WAY TO IMPROVE THE RECEIVER 
SENSITIVITY. The sole function of this control is 
to set the level applied to the video amplifier (12BY7) 
tube so that the output of this tube is approximately 
100 volts peak (100% modulated video signal) for 
application to the picture tube cathode. 

The adjustment can also be made by connecting a cali-
brated oscilloscope through a 10K isolation resistor, 
to test point "D" (See Fig. 27 ) and, while receiving 
the strongest TV signal adjust the AGC delay control 
for 2.75 volts peak output. 

Satisfactory adjustment can also be made by observirg 
the picture and slowly turning the AGC delay control 
from its maximum clockwise position, counterclock-
wise until a point is reached where the picture dis-
torts and buzz is heard in the sound. The control 
should then be turned slowly clockwise and set at a 
point comfortably below this level of intercarrier 
buzz, picture distortion and improper sync. 

CAUTION: Misadjustment of the AGC delay control 
can result in a washed-out picture, distorted picture, 
buzz in sound OR COMPLETE LOSS OF PICTURE 
AND SOUND. 

REMOVING TURRET TUNER 

FROM THE CHASSIS 

1. Pull out the power connector, IF connector and 
disconnect the antenna transmission line. On some 
models it is also necessary to pull out the UHF IF 
connector and unsolder the pilot light and the oscilla-
tor B+ lead. 
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NNE TUNING SHAFT 
IETAINING CLIP 

KEYED TINE TUNING SHAFT 
PAATIALLY EXTENDED. MUST OE 

PULLED OUT COMPLETELY 
BEFORE THE TUNEA IS 'REMOVED 

Fig. 12 Removing Fine Tuner Shaft. 

2. On those models with the fine tuning control on the 
front panel it is also necessary to remove the fine 
tuning shaft from the tuner. This is done by pulling 
out the fine tuning shaft retaining clip (See Fig. 12) and 
completely removing the keyed shaft. On those models 
with the fine tuning control at the rear of the cabinet 
it is unnecessary to take out the shaft before removing 

the tuner. 
3. To insure proper indexing, note the channel to 
which the receiver is tuned so that if the turret drum 
is rotated while the tuner is out of its case it can be 
turned back to the original channel. 
4. Remove the three hex nuts and one machine screw 
and lift the tuner out of its case. 
NOTE: When installing the tuner follow this procedure 
in reverse. The tuner fine tuning shaft is keyed and 
can only be inserted one way. 

REMOVING CHANNEL STRIPS 

1. Rotate the turret drum until the strip to be re-
moved is readily accessible. 

2. Insert a small screwdriver in the slot (S ee 
Fig. 13). Push in the direction of arrow until the 

channel strip clears the drum slot then lift straight 
out in direction of screwdriver shaft. Some strips 
have a round hole instead of a slot and a pointed 
tool is used in place of the screwdriver. 

CAUTION: TO AVOID DAMAGE TO CHANNEL 
STRIPS, DO NOT USE PRYING ACTION IN RE-
MOVING STRIPS. 

S21845 UHF 
AND VHF TUNER ASSEMBLY 

This unit combines the S21700 Turret Tuner and the 
S21864 Continuous Tuner. The turret tuner section 
is conventional except that on UHF a pair of 40Mc IF 
coils are switched into position making the 6BK7A and 
the 6U8 tube if amplifiers. The 6AF4 high frequency 
oscillator mixes with the incoming UHF signal and 
produces a 40 Mc IF which is applied to the turret 
tuner section through terminal " F" see Fig. 33. The 
turret tuner in this unit is designed for VHF only,  
UHF strips cannot be used. 

UHF-VHF CHANGEOVER SWITCH 

The low loss UHF-VHF changeover switch is part 
of the S21845 UHF-VHF tuner package. The switch 
performs 3 functions. 

1. Is used to switch the antenna between tuners. 
2. Switches the oscillator B+ between tuners. 
3. Actuates the UHF pilot light. 

The switch is actuated by a lever (see Fig. 12) which 
is mounted on the turret tuner shaft. When the VHF 
tuner is in the UHF position, the lever, if properly 
aligned, will actuate the changeover switch. 

REMOVING THE S21700 CONTINUOUS 
TUNER FROM THE CHASSIS 

Although it may be more convenient to first take out 
the VHF tuner before removing the UHF tuner it is not 
a necessity. The UHF tuner can be removed as 

follows: 

Fig. 13 Removing Channel Strips. 
1. Loosen the screws and hex nuts which hold the 
VHF tuner in place (See Fig. 15). This step is 
necessary so that the VHF tuner case can be moved 
slightly to obtain clearance for removal of the UHF 
tuner. This step is not required in those models in 
which the tuner is secured to the top of the cabinet. 

2. Remove the UHF heater and B+ connections (See 

Fig. 15). 

3. Loosen the set screw and remove the UHF tuner 

drive pulley. 

4. Loosen or remove the UHF tuner locking screw 
and lift out the tuner. It may be necessary to bear 
slightly against the VHF tuner case to obtain sufficient 
clearance for removing the UHF tuner. 

When the tuner is reinstalled, reverse this procedure. 
Do not tighten the UHF tuner drive pulley until the 
tuner and the indicator dial are in synchronism on 
channels 14, 54 and 83. 

METAL WRAPPED RESISTORS 

In servicing the TV receiver, the serviceman will find 
several circuits in which metal wrapped resistors are 
used. The metal wrapping dissipates much of the 
resistor heat and doubles the wattage rating. In 
replacing a resistor care should be used to mount it 
as the original. If the metal mounting clamp is dis-
carded, the resistor wattage must be doubled. 

ALIGNMENT 

SU 
RECEIVER ANTENNA TERMINALS 

MATCHING TRANSFORMER 
SO OHMS UNBALANCED TO 300 OHMS BALANCED 

HOOKED END 
FOR CONNECTING 
TO VARIOUS GRIDS 

470 MMFD. 
CERAMIC \ 
CAPACITOR 

56.C1 
; 1/2  W 5% 
CARBON 
RESISTOR 

SWEEP GENERATOR 
OUTPUT CABLE 

GROUND DIRECTLY 
TO CHASSIS. DO NOT 
USE LEADS. 

Fig. 14 IF-RF Alignment Fixtures 

A suitable VHF and UHF sweep generator in con-
junction with an accurate marker must be used for 
alignment work. It is very important to have the 
sweep generator output cable properly terminated 
and to check whether or not its attenuator is reactive. 
If the attenuator is reactive or if the output cable is 
improperly terminated, correct alignment cannot be 
made since the degree of attenuation then may change 
the shape as well as the amplitude of the response 
curve. The position of the attenuator should only 
vary the amplitude and not the shape of the response 
curve. 

CALIBRATING THE OSCILLOSCOPE 

When aligning the RF and IF stages of the receiver, 
it is necessary to measure detector peak output. 

This may be done with a voltage calibrator used in 
conjunction with an oscilloscope. If a calibrator is 
not available, the oscilloscope can be calibrated 
with a known DC voltage. To make the calibration, 
connect the ground lead of the vertical input cable 
to the negative side of a 3 volt battery supply. Turn 
the horizontal gain control fully counterclockwise. 
With the " hot" lead, make a momentary contact 
to the positive connection on the battery and observe 
the instantaneous spot deflection on the screen. 
Discharge the scope input capacitor by shorting out 
the leads and repeat the procedure, each time re-
adjusting the scope vertical gain until the spot de-
flects 3 large divisions on the screen. Each division 
then represents 1 volt peak. The position of the 
vertical gain control should be marked for future 
reference. 

SOUND ALIGNMENT 
Proper alignment of the 4.5 Mc intercarrier sound 
channel can only be obtained if the signal to the re-
ceiver antenna terminals is reduced to a level below 
the limiting point of the. 6BN6 Gated Beam Detector. 
This level can be easily identified by the " hiss" which 
then accompanies the sound. 
Various methods may be used to reduce the signal 
level, however, it is recommended that a step atten-
uator similar to the S-17203 unit be used for most 
satisfactory results.(See Fig. 25). 
1. Connect the step attenuator between the antenna 
and the receiver antenna terminals. 
2. Tune in a tone modulated TV signal and adjust the 
step attenuator until the signal is reduced to a level 
where " hiss" is heard with the sound. 

3. Adjust the sound take-off coil L17 (top and bottom 
slugs), intercarrier coil L19, quadrature coil L20 
and buzz control R32 for the cleanest sound and 
minimum buzz. It must be remembered that any of 
these adjustments may cause the "hiss" to disappear 
and further reduction of the signal will be necessary 

so that the " hiss" does not disappear during align-

ment. 

If intercarrier buzz is in evidence, after all normal 
sound adjustments have been made, the cause may be 
attributed to one or more of the following: 

1. Improper adjustment of the AGC delay control. 

2. Defective 6AU6 sound limiter. 

3. Extremely high signal levels which require atten-
uation in the antenna circuit. 

4. Transmitter over modulation. 

VIDEO IF ALIGNMENT 

1. Slowly turn the channel selector until the turret is 
made to rest between two channels. Connect the neg-
ative lead of a 2 volt battery supply to terminal " E" 
(Fig. 27) and the positive lead to chassis. The bias 
supply should be made variable so that it can be 
varied from negative 3 volts to positive 3 volts. Keep 
the supply leads short. 

2. Connect the calibrated oscilloscope through a 
10,000 ohm isolation resistor between terminal "D" 
and chassis. The sweep generator input to the re-
ceiver should be adjusted for 3 volts peak to peak 
detector output. Do not exceed this output level 
during any of the adjustments. 

3. Feed the output from the sweep generator through 
the special termination unit shown in Fig. 14 to point 
"C" (Pin 1 of 6CB6, 3rd IF). Adjust the generator 
until a pattern similar to Fig. 16 is obtained. 

\Ar 
'5MC 

Fig. 18 4th IF Response. 
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4. Set the Marker Generator to 45.75 Mc and alter-
nately adjust the top and bottom slugs of the 4th IF 
transformer for maximum gain and symmetry with 
the 45.75 Mc markers positioned as shown in Fig. 16 
The 39.75 Mc marker can be within ±0.5 Mc of the 
specified frequency. If the correct response curve 
cannot be obtained in this step, check the position of 
the two slugs to see that they are entering their 
respective coils from the opposite ends of the coil 
form. The position of the slugs near the center of the 
coils may change the coefficient of coupling, making 
correct alignment difficult if not impossible. 

5. Connect the sweep generator cable to terminal 
"A" (Mixer Grid). In this step it may be necessai y to 
temporarily reduce the bias to zero or even to go to 
a slightly positive voltage in order to see the highly 
attenuated trap slots with the oscilloscope vertical 
gain near maximum. 

UHF TUNER B - 
IF CONNECTOR CONNECTION 
FOR UHF TUNER 

POWER 
CONNECTOR 

VHF OSC. B • 
CONNECTION 

SCREWS & NUTS 
TO TAKE OUT VHF 
TURRET TUNER 

-7 ,77 

SWITCH ACTUATING LEVER 

* a 

p 

6. Adjust the 47.25 Mc, 41.25 Mc (Top slug of 1st 
IF transformer) and 39.75 Mc traps for minimum 
marker amplitude, See Fig. 17 . It can be seen that 
maximum oscilloscope gain has been used and as a 
result the top of the response curve has been "run 
off" the oscilloscope screen in order to see a "blow-
up" of the trap slots. 

39 75MC 

41.25mC 

47 25mC 

Fig. 17 Exploded View of Traps. 

7. Readjust the bias to -2 volts and set the oscillo-
scope vertical gain to the calibrated position. Adjust 
the sweep generator for a 3 volt peak to peak output 
from the video detector. 

UHF TUNER 
HEATER 
CONNECTION 

IF SEPARATE 15-HE 
AND VHF ANTENNAS 
ARE USED REMOVE 
THIS LEAD AND 
CONNECT VHF ANTENNA 

TO TERMINALS 

UHF ANTENNA OR A 
COMBINED UHF-VHF 
ANTENNA SYSTEM 
CONNECTING TERMINALS 

UHF-VHF CHANGEOVER 

• '• 

UHF TUNER 
DRIVE PULLEY 

4th IF. PULL COVER 
OFF TO REPLACE 
XTAL DETECTOR 

8. With the test equipment set up as in Step 7, alter-
nately adjust the 2nd IF, 3rd IF, 1st IF and the conver-
ter plate coil until an overall response curve similar 
to Fig.18 is obtained. Do not adjust the 4th IF in this 
step. It will be found that the 2nd IF affects the low 
side (42.75 Mc) and the 3rd IF the high side of the 
response curve. 

Th7945 .4C 
42 75MC 45MC 

Fig. 18 Overall IF Response. 

TURRET TUNER ALIGNMENT 

The RF chassis adjustments have been made at the 
factory and normally do not require readjustment in 
the field unless tampered with. If adjustment becomes 
necessary check the overall IF response and proceed 
as follows: 

1. Temporarily ground the turret AGC by connecting 
a jumper between the AGC bus (yellow lead) and 
chassis. (If sufficient output from the signal genera-
tor is available moderately better results may be ob-
tained with 2 volts of bias.) 

VHF TUNER 
DRIVE PULLEY 

47.25 MC TRAP 

• 
39.75 MC TRAP 

Ti 1st IF TRANSFORMER 
BOTTOM SLUG AND 41.25 MC 

SOUND TRAP TOP SLUG O 

alF 

• 

• 

Fig. 15 Front and Rear views of S21845 VHF-UHF 
Tuners Used in " U" Models 

2. Connect the calibrated oscilloscope to the feed 
through terminal "H" (Fig. 4 ) through a 10K isolation 
resistor. This terminal is the screen of the 6U8 
mixer. 

3. Use a 50 to 300 ohm matching transformer 
(Fig. 14) and feed the output from the sweep gen-
erator to the antenna terminals of the receiver. 

4. Turn the channel selector to Channel 4 and adjust 
the sweep generator until a response curve somewhat 
similar to Fig. 19 is obtained. 

Fig. 19 Channel 4 RF Response. 

5. Study Fig. 4 and adjust the converter grid capaci-
tor (C9), the RF plate capacitor (C8) and the RF grid 

capacitor (C5) until a response curve similar to 
Fig. 19 is obtained. 

6. Turn the channel selector to Channel 11 and adjust 
lhe sweep generator until a response somewhat 
similar to Fig. 20 is obtained. Adjust L5 and L6 to 
obtain symmetry. If the band pass is too great or too 
narrow also adjust L7. 

Fig. 20 Channel 11 RF Response. 

7. Repeat steps 5 and 6 until the best overall sym-
metry is obtained. REMOVE AGC JUMPER. 

MASTER OSCILLATOR ALIGNMENT 

The master oscillator adjustment is to be made only 
if resonance cannot be obtained with the strip oscilla-
tor adjustment wrench with the fine tuning control in 
its center position, and after it has been determined 
that the channel strip itself is not at fault. 

If channels 2 through 6 can be made to resonate with 
the bull's-eye adjustment at the rear of the turret and 
the high channels do not resonate, a slight readjust-
ment of the oscillator inductance L10 (See Fig. 4 ) 
may be necessary to affect resonance on the high 
channels. 

S21700 UHF 

TUNER ALIGNMENT PROCEDURE 

The Zenith continuous tuner has been aligned at the 
factory with precision test equipment. Adjustments 
should not be attempted in the field unless adequate 
test equipment is available. It must be remembered 
that any attempt to peak any one particular channel 
will usually cause serious degradation of the other 
channels. If alignment becomes necessary, use a 
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sweep generator, marker and oscilloscope and pro-
ceed as follows: 

1. Switch the receiver to the UHF position. In this 
position the UHF pilot light will light up. 
2. Through the matching network illustrated in 
Fig..21 feed the sweep generator to the UHF antenna 
terminals. 
3. Set the UHF tuning knob to channel 54. When this 
is done, the rocker arm on the tuner should be in the 
horizontal position. If the rocker arm is not in this 
position loosen the set screw on the drive pulley and 
turn the tuner shaft independently of the pulley until 
the arm is in the horizontal position with the channel 
indicator on channel 54. Tighten the set screw. 

Fig. 23 S21864 UHF Tuner Removed for Servicing. 

4. Use a marker generator and check calibration 
on channels 14, 54 and 83. Do not adjust the oscilla-
tor unless the calibration is off more than 3 channels. 
If the calibration is incorrect, the following steps are 
necessary. 

5. Connect an oscilloscope to terminal "D" and 2 
volts bias to terminal " E" (Fig. 27 ). Feed a FM 
signal to the UHF tuner and adjust sweep to obtain a 
band pass on channel 54 similar to Fig. 22. Set the 
positioning adjustments (Fig. 23) so that the channel 
54 video marker (711.25 Mc) falls at the 50% point on 

PICTURE CENTERING 

ADJUSTMENTS 

i llí WIDTH CONTROL 

SLEEVE 

4 0 111# 

BEAM BENDER 

TRAVEL ADJUSTMENTS 

SET AT CHANNEL 14 

O 

/ 

C94 OSC. TRIMMER 
SET AT crudites 83 

C92 MIXER TRIMMER 
PEAK AT CHANNEL 83 

C89 ANT. TRIMMER 
PEAK AT CHANNEL 83 

UHF TUNER 
ANTENNA LEAD 

POSITIONING 
ADJUSTMENTS SET 
TO CHANNEL 54 
WITH ROCKER ARM 
IN HORIZONTAL 
POSITION 

IWENNATEOMMLS 

.W.N11.1110.1e.1. 

¿PAL C01.0011 

Fig. 21 Matching Network Required 
for UHF alignment. 

the response curve. When adjusting the oscillator, 
the image (weaker response) and the fundamental will 
appear. The proper response is towards the counter-
clockwise position of the oscillator positioning adjust-
ment. Use just enough signal from the sweep gener-
ator to obtain 3 volts peak detector output. 

6. Turn the UHF tuning indicator to channel 14. 
Adjust sweep to obtain response as in step 5 and 
check calibration. If the oscillator is off more than 
3 channels, use a pair of slip joint pliers and adjust 

Fig. 22 UHF Response Curve. 

the oscillator travel adjustments to scale. When ad-
justing the travel adjustments, it is possible to move 
the rocker arm out of its bearing and get an incorrect 
setting. Check to see that the rocker arm remains 
seated at all times. After the oscillator is adjusted, UHF 
set the mixer and antenna travel adTjousutmHeFnts for 
maximum response. 

ANTENNA 

WATER SEAL 
(SEE TEXT) 

Fig. 24 S-19674 Zenith Diplexer. 

Fig. 25 S-17203 Zenith Step Attenuator. 

7. Turn the UHF tuning indicator to channel 83 and 
check for calibration as on channels 54 and 14. Set 
C94 to scale and adjust C92 and C89 for maximum 
response. 

8. Check calibration on channels 14, 54 and 83. It 
may be necessary to repeat the above steps to obtain 
best overall performance. 

NOTE: If a high output sweep generator is available, 
it is unnecessary to go through the IF when aligning 
the UHF tuner. The output can be viewed at terminal 
"F" (Fig. 33) by use of an oscilloscope demodulator 
probe. The adjustments are then made so that the 
sound and picture carriers appear symmetrical (as 
in Fig.20 ). 

SPECIAL TEST EQUIPMENT FOR TV 

11-118 
68-13 
68-14 
68-19 
68-20 
68-21 

9ft. AC Test Cord 
Alignment Tool 
Tuning Wand 
Nylon Alignment Wrench 
Nylon Alignment Wrench 
Nylon Alignment Wrench 

SCHEMATIC DIAGRAMS AND PARTS LISTS FOR 
RADIO CHASSIS USED IN TV COMBINATIONS ARE 
SEPARATE ITEMS WHICH CAN BE OBTAINED FROM 
YOUR ZENITH DISTRIBUTOR. 

OUTPUT 

VHF 

TO A VHF ANTENNA 
(W TWO VHF ANTENNAS ARE 
TO BE CONNECTED HERE, THEY 

MUST FIRST BE ISOLATED 
AND MATCHED TO A SINGLE 
300 OHM LINE WITH A VHF 
DIPLEXER WHICH IS AVAIL-
ABLE THROUGH SOME 
ANTENNA MANUFACTURERS) 

N I: 111 \.1.-

4/ • , 

1 

TO RECEIVER 
ANTENNA TERMINALS 
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