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Sylvania Technical Manual

Introduction

The 14th Edition Sylvania Technical Manual is
completely revised and updated. A replacement
guide for Semiconductors has been added, as
well as technical data on the latest receiving and
television picture tubes. The semiconductor
guide provides replacement information for more
than 28,000 types.

Industry—wide in scope, the manual is prepared
primarily for the service technician engaged in
the trouble-shooting and repair of home enter-
tainment equipment. The engineer, industrial
technician, student of electronics and home
experimenter will also find it a valuable addition
to their technical library.
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Type Page Type Page Type

OA2 ............ 434 IDNS ........... 435 2BU2/2AS2A

GB-OA2WA .... 434 1DY4A ......... 435 2C21 ........... 436

OA3 ............ 438 1G3GT ......... 23 2€22 ...........

OA3A .......... 434 1G3GT/1B3GT ... 23 2C50 ...........

OAdG............ 434 IH2 ...l 435 2C51 ...........

OA5 ......ccenn. 434 1HSGT........... 435 2C52 ........... 436

OB2 ............ 434 I3 .. 435 2CN3B .......... 34

GB-OB2WA 434 1J3A ........... 435 2CwW4 .......... 149

OB3 ............ 434 1K3.......oieee 23 2CYS ... ...l 152 ciee
OB3A............ 434 1K3/1J3 ......... 23 2021............. 436 3BE6............ 91
oC2 ............ 434 g ...l 435 2DF4 ............ 437

0C3 ............ 434 L6 .....oovnenn. 435 2DS4 ............ 166

OC3A .......... 434 LAY ..,......... 435 2DV4 ............ 169

oD3 ............ 434 1LA6 ............ 435 2DX4 ........... 437

OD3A............ 434 1LB4 ............ 435 2DY4 ............ 437

oY4 ............. 434 IG5 .....evees 435 2DZ4 ............ 172 3BN6 ........... 107

3CS6

1AGS ........... 434 185 ............ 436 2GKS............ 215 3CU3A........... 34
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Type Page Type Page Type Page Type Page
3EH7/XF183 ..... 179 4CX7 ............ 438 S5AW4 .......... 439 ST8 ............ 347
3BJ7........c.t 181 4CYS5 ............ 152 S5AX4GT ......... 439 STP4 ... «... 508
3EJ7/XF184 ..... 181 4DE6 ............ 157 S5AXPA ......... 532 SU4AG ........... 440
3ERS ............ 185 4DK6............ 160 S5AZ23............ 439 SU4GA .......... 440
3ES5 .......0nnue 186 4DT6 ............ 438 S5AZ4 ............ 439 SU4GB .......... 42
4ADT6A ......... 168 SBS.............. 5U4WG . el 440
58C3
SBC3A
SBES8
SBK7A
3FXT ooivvennnn 438 4GJ7 ............ 214 SBQ7A .......... 112
4GK5 ........... 215
4GM6............ 220
4GS7 ............ 438
4GS8 ............ 223
3GS8/3BUS ...... 223 4GS8/4BUS...... 223 5827 ............ 112 SY3GT .......... 45
3GUS ........... 225 AGWS............ 438 5CG4 ........... 439 SY3GA ......... 440
3GWS............ 438 4GX7 ........... 230 5CG8 ........... 135 GB-SY3WGTA.... 440
3HAS ............ 234 AGZ25............ 233 5CL8A........... 139 SY4GA ......... 46
3HAS/3HMS ... 234 BHAS............ 234 5CM6 .......... 140
3HKS ........... 248  4HAS5/PCY900 234 5CM8 .......... 142
3HMS ........... 234 HA7 ............ SCQ8............ 144
3HM6 ........... 250 4HA7/4HCT7 ..... 438 SCR8............ 439
3HQS ........... 250 A4HC7............ 438 SCU4............ 439
3HS8 ........... 255 4HGS8 ........... 245 SCZS............ 154
3HT6 ........... 257 QHKS ........... 248  5DHS8 ........... 439
3JC6 ............ 267 4HMS ........... 234 SDJA............ 41
3JC6A ........... 268 4HM6 ........... 250 SEA8............ 175
3JD6 .......nnnnn 270 4HQS .......... 250 S5EH8 ........... 439

3KF8 ............ 438 4HRS............ 438 5ES8 ............ 186 6ABY ........... 440

4BQJA .......... 112 SAF4A........... 439 5JK6 ............ 276 6AHY............ 55
4BQ7A/4BZ7..... 112 5AMS8 .......... 59 5JL6 ........... 278 6AJ4 ............ 440
4BS8 ............ 116 SANS............ 62 S5KDS8............ 349 6AJ5 ............ 440
4BUS ........... 223 S5AQS............ 63 SKE8............ 299 GAKA ........... 440
4BX8 ........... 438 S5AR4 ............ 37 SKZ8............ 313 6AKS ........... 56
4BZ6 ............ 124 5AR4/GZ34 ...... 37 SLJ8 ........... 324 G6AKS/EF9S....... 56
4B27 ............ 112 SAS4A .......... 38 S5MBS............ 333 6AK6 ........... 441
4BZ8 ..... Sadanan 125 5ASS8 .. 6AKS ........... 441
4CB6 ........... 131 5AT4 . 6AK8/EABCS0 ... 441
4CES ............ 438 5ATS .. AKS ........... 441
4CM4  .......... 438 5AU4 .. 6AK10 .......... 56
4CS6 ............ 145 SAV8 6AL3 ............ 57
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6AL3/EY88 ..... 57
6ALS ....ieninnne 57
6ALTGT. ... 441
6ALY ..... 58
6ALLL ........... 441
6AMA .......... 441
6AMSBA .......... 59
6ANA ............ 60
6AN5 ............ 61
6AN6............ 441
6ANSBA........... 62
6AQSA........... 63
6AQ6 ............ 64
6AQ7GT ........ 441
6AQB............ 65
6AQ8/ECCS85 65
6ARS ............ 441
6AR1l ........... 65
6AS5 ........0vue 66
6AS6 ............ 441
6AS7GYB

6ASS ..... .

6AS11 ....

6AT6 ...........
6AT8A ..........
6AUAGTA ...... 72
6AUSGT ........ 441
6AUGA........... 72
GB-6AU6WB. .... 441
6AUBA........... 73
6AV5GA ......... 74
6AV6 ....... ceens 15
6AVIL ........... 76
6AWSA .......... 76
6AX3 ............ 77
6AX4GTB ....... 78
6AXSGT ......... 79
6AX7 .....ovnntn 384
6AX8 ............ 441
BAY3 ............ 79
6AY3A .......... 80
6AY3B ......... 80
6AY11 ........... 81
6AZ5 ............ 441
6AZ8 ............ 81
6B3.............. 441
6B4G
6B8..............
6B10

6BA3

6BAS

6BA6

6BAG/EF93. .

6BA7

6BABA

6BA1l

6BC4

6BC5

6BC5/6CES

6BC7

6BE6 ............ 91
6BESA .......... 441
6BF5 ............ 441
6BF6 ............ 442
6BFTW .......... 442
6BF8 ............ 442
6BF11 ........... 92
6BGEGA ......... 442
6BH3 ........... 9
6BH3A .......... 94
6BHG ........... 95
6BHS ........... 95
6BHIL .......... %
6BJ3 ..........ns 97

6BLA ............ 442
6BLIGTA ........ 103
6BL8 ............ 104
6BL8/ECFB0 ..... 104
6BMS............ 105
6BMB/ECLS2 .... 105
6BNAA .......... 106
6BN6 ........... 107
6BN6/6KS6...... 107

8 .vrernnnn 108
6BN1l .......... 109
6BQ5 ........... 110
6BQS/EL8A ...... 110
6BQ6GTB ....... 11

6BQ6GTB/6CU6 . 111

6BQ7A .......... 112

6BX7GT

6CA7/EL34 ..... 127
6CALL ........... 1
6CBSA ... .
6CBGA ...
6CD3 ...........
6CDGGA ........ 132
E3.....cccnn.. 33
6CE3/6CD3 ...... 133
6CE5 ............ 441
6CF6 ....oouennn. 442
6CG3 ........... 133
6CG7 ........... 134
6CGT/6FQ7 ...... 134
6CGSA .......... 135
6CH3............ 136
6CHT ............ 443
6CHB............ 443
6CJ3 .onvnnennn.. 443
6CK3 ........... 137
6CKA ........... 443
6CL3 ............ 137

6DA4A

6DES ..

6DX8/ECL84 .... 171
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6DY4A .......... 444 6FQSA .......... 215 6GY8............ 233 6JE6C/6LQ6 ..... 271
6DYS ... ... 444 G6FQ7............ 134 6GZS ............ 233 6GJESB............. 272
6DZ4 ............ 172 6FR7 ............ 445 6H6 ............. 445 6JF6 .. ves
6DZ4/6AF3A .... 172 6FS5............. 202 6H6GT........... 445 6JG6....

6DZ7 ............ 444 GFV6............. 202 6HAS............ 234 G6JGG6A

6EAS ............ 175 6FX7/6DHH13.... 445 6HCS............ 445
6EA8/6GHBA .... 175 6FYS5............. 204 6HDS ........... 445
6EBS ............ 444 6FY7............. 205 6HD7 ........... 238
6EBS ............ 177 6Gll............. 206 G6HES ........... 239
6EF4............. 178  6GA7 ........... 445 6HE7 ........... 241
6EHA ........... 444 6GBS............ 207 GHFS............ 242
6EHS ........... 178  6GBS/ELS00 ..... 207 G6HF8 ............ 243
6EH7 ........... 179 6GCS ........... 208 6HGS ........... 244
6EH7/EF183...... 179 6GC6 ........... 445 6HG8 ........... 245
6EH8 ........... 434 6GD7............ 445 6HGB/ECF86 .... 245

6EVS ............ 190 6GL7 ............ 218 G6HUG ........... 445 6K11/6Q11 ...... 295
6EV7 ............ 444 6GMS............ 219 ..
6EW6 ........... 190 6GM6............ 220
6EW? ........... 191 6GMS............ 445
6EX6 ............ 444  6GN6 ........... 445
6EY6 ............ 444 6GNS8 ........... 221
6EZS ............ 192 6GQ7 ........... 222
6EZ8 ............ 193 6GS7 ............ 445
6F5 ............. 444 6GS8............ 223
6F5GT ........... 444 6GTS ............ 224
6F6GT ........... 444 6GT5A .......... 225
6FA7 ............ 444 6GUS ........... 225
6FC7 ............ 444 6GUT7 ........... 226
6FD6 ............ 444  6GVS ............ 226
6FD7 ............ 194 6GV7............ 445
6GVS ............ 227
6GWS............ 445
6GW6............ 163
6GWS............ 229
6FG7 ............ 195 6GWS/ECLSSG..... 229

.. 232
... 230
... 231
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6KY8A .......... 313 6SF7............. 447

6KZ8 ....ovvnnnn 313 6SG7............ 447

6L6GC .......... 315 6SH7 ........... 447

(1 1 A 446 6SJIGT ......... 342

6LB6 ............ 317  6SJIWGT ....... 447

6LB8 ............ 318 6SKIGT ......... 343 7DP4 ........... 508 8GJ7............ 214
6LCE ............ 319 6SL7GT ......... 343 7ESS ......... ... 849
6LC8 ...... ...l 320 GBG6SJIWGT..... 447  TEY6 ............ 449
6LES............. 321 GBESLIWGT..... 448  IF7 ............. 449
6LF6 ............ 322 6SN7GTB ....... 384 7F8 ............. 449

THT ooienneel., 449
THGS ........... 245
THGS

7

6LYS...oeuunrnnns 331 6WAGT .......... 355 VT oo, 450 8XPA ............ 532
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9SP4 ............ 508 11BMS........... 397 12AUTA/ECCS2 .. 382 12BZ6........... 124
TP ............ 508 11BP§ .......... 508
SUBA............ 349 118Ql1 ......... 365
SUP4............ 508 1l1BTI1l.......... 451
VP ............ 508 11C5 ............ 418
SWP4 ........... 508 11CAll.......... 129
SYP4 ............ 508 11CF11 .......... 451
9X8 ............n 359 11CP4........... 508
10ABP4 ......... 508 11CY7 ........... 153
10ABP4A ........ 508 11DP4 .......... 508
10ABPAB 12AY3A ......... 80 12CFPA.......... 510
10ABPAC 12AY7 ........... 452 12CHP4.......... 510
10ADP4 12AYPS ......... 508 12CK3 .......... 137
10AEP4 12AZ7A ......... 385 12CL3 ........... 137
10AF11 12AZPs ......... 508 12CM6 .......... 140
10AL11 12B3............. 12CNS ... ... 852
10ARP4 ... 12B4A . 12DCP22 .. 504
10BP4 .... 12BA6 .. 12CNP4. .. .. 510
10BP4A 12BA7 12CNP4A .. 510

10BP4C 12BAP4

12A8GT ......... 451 12BMP4 ........ 508 12DCP22 ........ 504

12ABS ... 377 12BN6 .......... 107 12DES8........... 452
12AC6 ........... 451 12BNP4 ......... 508 12DEP4 ......... 510
12ADS .......... 451 12BNP4A........ 508 12DFS........... 452
12AD6 .......... 378 12BQP4 ........ 508 12DF7 ........... 452

12BQ6GTB 111 12DHP4
12BQ6GTB/12CU6 111 12DJS ....
.. 45

10LES............ 321
10LYS............ 331
10LWS .......... 374
0L28............ 375
10MP4 .......... 508
10MP4A ...... ... 508
10RP4 ........... 508
10210 ........... 363
11AP4 ........... 508




Master Index

Type Page
12D0U7 ...oviines 453
12DV7 .ooeiinnn 453
12DV8 .. .c.ienenn 453
12DWAA ........ 170
12DWS5........ott 453
12DW7......ovone 453
12DWB.........-. 453
12DV8 .. ..oienn 453

12GES ........... 208
12GN6 .......... 454
12GN7A ......... 391

12GN7A/12HG7 .. 391

12GJ5 ........... 212
12GJ5A ......... 214
12GTS ........... 224
12GTSA . .. 225
12GW6. ... 163
12H6 ............ 454

12HUS8/PLL8O ... 258

12J5GT .. . 454
12J7GT 454
12J8 ............ 454

Type Page Type Page
12JB6A ......... 267 13GBS........... 207
12JN6 ........... 281  13GBS5/XLS500 .... 207
12JN6A ......... 282 13GF7............ 210
12JNS8 ........... 283 13GF7A ......... 212
12JQ6 ........... 454 13J10 ........... 262
12JS6............ 284 13JZ8............ 2
12JT6.......een 285  13J10/13210...... 262
12JT6A ......... 286 13GP22 ......... 504

12R5 ............ 455 14AVPA ......... 510
12RK19 ......... 455 14AWP4 ......... 510
12RK19/12BR3 .. 455 14B6............. 455
12SA7GT ........ 341 14BCP22 ........ 504
128C7 ........... 455 14BPA .......... 510
12SF5GT ........ 455 14BP4A ......... 510
12SF7.....onenene 455 14BAP4 ......... 510
128G7 ........... 455 14BDP4.......... 510
12SH7 .......... 455 14BL11 .......... 394
128J7...coieinnnn 455 14BRI11 ......... 395
12SJ7GT ........ 342 14C5 ............ 455
12SK7 ........... 455 14C7 ............ 455
12SK7GT ........ 343 14CP4........... 510
12SL7GT ........ 343  14CP4A ......... 510

12ZP4A
13AP4
13CWa

Type Page
15AF11 .......... 51
15BDI11 ..... .. 89
1SBD11A......... 89
15CW5 .......... 150
15CW5/PL84 ... .. 150

15FY7............ 205

15HB6

15JP4 ,.......... 512

ASLES............ 321

15LP22 .......... 504
15MF8 .
15MP22 ....

15NP22 .
15RP22 .......... 504

15SP22 .......... 504
15WP22 ........

16A8 .......
16A8/PCLS2......
16AP4 ........... 512

16AP4A
16ABP4 ....
16ACP4 ....
16AEPY ....
16AK9

16ANPA.......... 512
16AQ3........... 399
16AQ3/XY88 . ....
16AQPA. ......... 512
16ASP4

16ASPAA ........
16ATP4 ........

16AWPY . ...

16AXP4 .........
16AYP4 .........
16AZPS ...
16BAPY ... :
16BDP4..........

16BEP4 .........
16BFP4
16BGP4. ..
16BMP4 . .
16BNP4 .........

16BRP4 .........
16BSP3 .. .
16BUPS .. :
16BVP4 .........
16BWP4
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Type Page
16BXP4 ......... 512
16BX11 ......... 455
16BYP4 ......... 512
16CP4 ........... 512
16CAP4 ......... 512
16CDP22 ........ 504
16CEP4 ......... 512
16CFPA .......... 512
16CHPA.......... 512
16CHPAA ....... 512
16CKPS ......... 512
16CMP4 ......... 512
16CMP4A ....... 512

16CYP22 ........ 504
16DCP4 ......... 512
16DCP4A ........ 512
16DP4 .......... 512
16DP4A ......... 512
16DAP22 ........ 504
16EP4 ...........
16EP4A .. ..
16EP4B . .
16FP4 ...........

16JP4A

16KA6
16KP4 ...
16KP4A

16LP4 ...........
16LP4A

16TP4 ........... 514
16UP4........... 514
16VP4 ........... 514
16WP4 .......... 514
16WPAA ......... 514
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Type Type

17CK3 171GT5

17CKP4 17GTSA

17CL3 ....... 17GV5

17CLP4 17GW6

17CMP4 17H3
17CNPA4.......... 514 17HB25

17CP4 ....... .. 17HCS...........
17CP4A .. 17HPA .

17CRPA ... 17HP4A.

17CSP4 17HP4B

17CT3 ...l 147 17HPAC.......... 516
17CTPA .. 514 17JB6 ... ... 266
17CUS . ...... . 148 17JBGA . ... 267
17CUP4 .. 514 11JG6 ........... 456
17CVP4 514 17JG6A ......... 274
17CWP4 ......... 514 17JKB ...........
17CXP4
17CYPA ...

17CzZP4 ...

17D4A

17DAPA

17DBP4

17DCP4

17DE4 ...........

17DEP4

17DHP4

17DJP4 ...

17DKPA. .

17DLP4

17DM4A

170Q4 .......... 162 17L6GT..........
17DQ6B ......... 163 17\D8 ..... .
17DQ6B/17GW6 . 163 17LP4 ...........
17DQP4 ......... 516 17LP4A..........
17DRP4 ........ 516 17LP4B .........
17DSP4 17QP4 ........... 516
17DTP4 . 17QP4A. ......... 516
17DW4A 17QP4B ......... 516
17DWP4 17RS ............ 456
17DXP4 17RK19 ......... 456
17DZP4

17EAPS ..

17EBP4 ..

17EFP4 ..

17EHP4

17EJP22 504 17VPA ........... 516
17EKP4 .. 516 17VP4B ......... 516
17ELP4 ......... 516 1JW6GT ......... 356
17EMP4 ......... 516 17X10 ........... 402
17ENP22 504 17YPA ........... 516
17EQP4

17ESP4

17EWS

17EWB/HCCSS ... 456 18AJ10 .......... 456
17FP4 ........... 516 18DZ8........... 456
17FPAA .......... 516 18FW6A

17GES ........... 208 18FX6A

17GJ5 ........... 212 18FYGA

17GJSA ......... 214 18GBS...........
17GP4 .......... 516 18GD6A
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18GE6A 19CUP4

18GV8 19CVP4

18HB38 195CXP4 .

18RALL ... 19CYP4 .

19ABP4 19CzZP4

1SACP4 516 19DAP4

19AEP4 ......... 516 19DBP4

19AFP4 ... .. 516 19DCP4 .
19AHP4. .. . 516 19DE3 ...
19AJP4 516 19DE7 ...........

19ALP4.......... 516 19DEP4
19ANPA4. .ee 19DFP4 ..

19AP4 .. 19DHP4 .

195AP4A 19D0JP4

19AP4B ......... 516 19DKP4

19AP4C 19DLP4 19GJPAA

19APAD .. 19DNP4 | 19GKPA. .........
19AQ5 .. . 19DP4 ... 19GMPA

19AQPA. ......... 19DP4A 19GQ7 ..........
19ARP4 19DQP4 19GSP22

19ASP4 19DRP4 19GVP22

19ATP4 19DSP4 .. 19GWP22 .
19AU4GTA 19DUP4 .. 19GYP22

19AUP4 19DVP4° 19HBP22

19AVP4 19DWP4 19HCPZ2.........

19AXP4 19DYP4 13HNP22

19AYP3 .. 19DZP4 . - 19HQP22 .. .. 21ALPA.......... 522
19BAP4 19EA8 ........... 19HAPA.......... 520 21ALP4A......... 522
19BCP3 .. 19EAP4 19HGPS ......... 520 2l1ALP4B ........ 522
19BDP4 19EBP4 19HR6 ........... 253 21AMP4 ......... 522
19BEP4 ......... 518 19ECP4 . 19HS6 .......... 254 21AMP4A ....... 522
19BFP4 .. .. 518 19EDP4 . 19HVE .......... 406 21AMP4B ....... 522
19BG6GA . ... 456  19EFP4 19HRP22......... 504 21ANP4.......... 522
19BHP4 ......... 518 19EGP4 19HXP22. ........ 504 21ANPAA ....... 522
19BLPS ......... 518 19EHP4 19HYP22 ........ 504 21AQP4.......... 522
13BMP4 . ... 518 19EHP4A ........ 520 19J6 ............ 261 21AQPAA ....... 522
19BNP4 .. . 518 19EJP4 19JN8 ........... 283 21ARPA ......... 522
198QP4 .. ... 518 19EKP4 19KGS8 ........... 407 21ARP4A ........ 522
19BRP4 .. . 518 19ELP4 19Q9 ............ 408 21ASPA4 ......... 522
19BSP4 518 19ENP4 19T8 ...l 347 21ATP4 ......... 522
19BTP4 ......... 518

19BUPS ......... 518

19BVP4 ......... 518

19BWP4 ........ 518

13C8 ............ 457

13CAP4 21AUP4C ....... 622
13CDP4 ... 21AVP4 . ........ 522
19CEP4 . ... 21AVPAA ........ 522
13CFP4 21AVP4B ........ 622
19CG3 21AVP4AC ........ 522
15CGP4 21AWPY ......... 522
19CHP4 21AWPAA . ...... 522
13CJP4 21AXP22 ........ 504
19CKP4 21AXP22A ....... 504
19CL8A 21AYP4 ......... 522
13CLP4 21BAPS ...... ... 522
13CMP4 ......... 518 19FHP4 ........ 520 20DP4A ......... 520 21BCP4 ......... 522
19CMP4A ....... 518 19FJP4 .......... 520 20DP4B.......... 520 21BDP4.......... 522
19CQP4.......... 518 19FJP4A ........ 520 20DP4AC ......... 520 21BNP4 ......... 522

1CRP3 ......... 518 19FKP4 ......... 520 20DP4D.......... 520 21BSP4 ......... 522
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21BTP4 .........
21CBP4 ...
2ICBP4A ...
21CBP4B .......
21CDP4 .........

21CDPAA
21CEP4

21CEPAA .
21CGP4 .........
21CHPS..........

21CQPA........... 524

21CZPA ......... 524
210P4 .......... 524
21DAPY ......... 524
21DEP4 ......... 524
21DEPAA ........ 524
210FP4 ......... 524
21DHPA ......... 524
2IDJP4 ......... 524
21DKP4.......... 524
21DKPAA ....... 524
21IDLP4 ......... 524
21DMP4 ........ 524
21DNP4 ......... 524
210QP4 ......... 524
21DRP4 ......... 524
21DSP4 ......... 524
21IDVPA ......... 524
21DWPS ........ 524
21EAP4 ......... 524
21ELPA ......... 524
21EMPA ......... 524
21ENPS ......... 524
21EPS ........... 524
21EP4A ......... 524
21EP4B ......... 524
21EPAC ......... 524
21EQPA ......... 524
21ERPA ......... 524
21ESPA .......... 524
2EVPA .......... 524
21EWPS ........ 524
21EX6 ...........
21EXPA .........
21EYPA ..........
21EZP4 ..........
21FAPA ..........
21FBP22 .......
21FBP22A ..

21FCP4..........

Type

21FDP4
21FJP22 ...
21FJP22A
21FKP22

21FLP4 ..........

21FMP4 .
21FP4 ...
21FPAA . ...
21FPAC .. ..
21FPAD

21FUP4 ...
21FVPA ...
21FWP4 ...
21FXP4
21FYP4

21FZP4
21GAP4
21GAP4A

21GYP22
21HB5 ..........
21HBS5A ..
21HDS

21KP4A
21KQ6 ..
21LG6 ...
21LRS ...........

21XP4A
21XP4B ...
21YP4 .....
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22BH3A

22BW3

22DE4

22EP22

22JF6

22)G6 . 457
22JG6A 274
22)P22 504
22JR6 . 457
22J)U6 288
22KM6. ..... .. 300
22KP22 .. .. 504
22KV6A .. 310
22LP22 .......... 504
22QP22.......... 504
22RP22 ... . 504
225P22 ... 504
22TP4 ... 526
22UP22........... 504
227P4 ........... 526
23ACP4

23AFP4...

23AHPA. ..

23AKP4 ..

23ALP4

23AMP4 526
23ANP3 526
23AQP3 526
23ARP4 .. 526
23ASP4 526
23ATPS 526
23AUP4. .. 526
23AVPS .. 526
23AWP4 526
23AXP4 526
23AYP4 ......... 526
23AZP4 ......... 526
23BP4 ... ... 526
23BAPS ......... 526
23BCP4 ......... 526
23BDP4.......... 526
23BEP4 ......... 526
23BEP4A . ... 526
23BGP4.......... 526
23BHP4 ......... 526
23BJP4 526
23BKPA... ... 526
23BLP4 .. . 526
23BMP4 526
23BNP4 526
23BQP4A ......... 526
23BRP4 .........
23BSPS ...

23BTP4 .........
23BVP4 ......... 526
23BXP4 ......... 526
23BYPY4 ........
23BzP4 .... .
23CP4 ...........
23CP4A

Type

Page

23CMP4 .........
23CQPA..

23CSP4 .........
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FULL WAVE GAS RECTIFIER 024
0Z4A, 0Z4G

Cold Cathode Diode
construction

0Z4,0Z8A....ccoiivineinnnnnns Metal MT8

0Z4G Glass T-7
BASE..rcesrrocssoronsscetstasasnnanns Octal
BASINE cevreeeesrionnssrressrennnnnnnseas 4R
Outline

Maximum Diameter ............ 1.031 In.

Maximum Seated Height ....... 2.063 In.

Maximum Overall Height ...... 2.625 in.

ELECTRICAL DATA
HEATER OPERATION
Heater VOl age ...uiiiiiiiiiirienieioiiiesoeensnsevsosssesacassassscsasanss None Required
RATINGS (Design Center Rating System)
0Z4, 0Z4G 0Z4A

Peak Starting Plate Supply Voltage (Min.) ......coivivveniinnnnns 300 300 Volts
Peak Inverse Plate Voltage 880 880 Volts
Peak Plate Current ..........cceievinenens 270 330 Ma
DC Output Current (Max.) ... 90 110 Ma
DC Output Current (Min. 30 30 Ma

)
CHARACTERISTICS AND TYPICAL OPERATION
. 0Z4, 024G 0Z4A

Peak Plate Voltage (Per Plate) 80 440 Volits
Filter Input Condenser......v.iiiiiriiennnenisterorceeeanssnannanas 8 uf
Total Effective Plate Supply Impedance (Per Plate) . 800 600 Ohms
Voltage Drop for ib = 110 Ma (Per Plate) ............ — 24 Voits
Voltage Drop for |b = 90 Ma (Per Plate) .. 24 — Volts
DCOutput Current...........ccivvvinnnn.. 65 110 Ma
DCOutput Voltage ......ccoviiiiiiiiiiiiinriiieiiineraniesnnnss 275 310 Volts
Color Television Type
HIGH VOLTAGE RECTIFIER ] An 2

Filamentary Diode ]

Construction ............ Compactron T-9 —

Base ...ciovveiiiiinnn Button 12 Pin, E12-70

TOp Cap.veveiiiernrneennnnnns Smalt, C1-34

Basing® . iveiiririreeieionannrannions 12GV

OULHING oovivnnnrneeeeienanernnennnsas 9-98 9
Maximum Diameter ........... 1.188 In.
Maximum Seated Height....... 2.750 In.
Maximum Overall Height....... 3.125 In.

ELECTRICAL DATA IS
FILAMENT OPERATION
Filament Voltage® vees 1.25 Volts
Filament Current .....iititiiiiiiiiiiiiiiiiniiiieieiareteetenassessenanronns 200 Ma
DIRECT INTERELECTRODE CAPACITANCES
Plate to Filament c..eeiineiiiiiiiiierireeeiieeiareiassistenensnntssstrasassanns 1.6 Pf

RATINGS (Design Maximum Rating System)
Pulse Rectifier Service@

Peak lnverse Plate Voltage (Max.) 26,000 Volts
50

Peak Plate Current (Max.) .... .. Ma

Average Plate Current (Max.)...ovoiiinnnnnnnn 0.5 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Volitage Drop for Ib = 7.0 Ma.....ccveiiiinineriioriinnrsseresssonanceonss 225 Volts
NOTES:

(1) Under no circumstance should voltage fall below 1.05 volts or exceed 1.45 voits.

(2) For operation in a 525 line, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
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(3) Terminals 4 and 10 may be used as tie points for components at or near filament potential.

X-RADIATION WARNING: The high voltages associated with this tube type resuit in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

1AY2 HIGH VOLTAGE RECTIFIER

Filamentary Diode

P

Construction ......... Cereerierssenens T-9
Base .....o.e.. ....Button 2 Pin, E2 92
TOP Cap vevvevevinnnnnnn. ....Small, C1-34 F f
Basing...ooviiiiiiinenennnnns Special 2 Pin
Qutline

Maximum Diameter ............ 1.188 In.

Maximum Seated Height ....... 2.680 In.

Maximum Overall Height ...... 3.060 In. 1AY2

ELECTRICAL DATA
FILAMENT OPERATION
Filament Voltage®)
Filament Current .
DIRECT INTERELECTRODE CAPACITANCES
Plate to Filament ... ittt ittt iieieinenrerononnnnannnnasnees 1.4 Pf
RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®

1.25 Volts
200 Ma

Peak Inverse Plate Voltage (Max.) 26,000 Volts
Peak Plate Current (Max.) .......... . . 50 Ma
Average Plate Current (MaxX.)....ooiiiiiiiiiiiiiirerseiiaiinieeessnserrnnnannns 0.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib =7 Ma ....viiieiiiiinnerereocinnntorsrissesesosnnnns 75 Volts

NOTES:
(1) Under no circumstances should voltage fall below 1.05 volts or exceed 1.45 volts.
(2) For operation in a 525 line, 30 frame system as described in '‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range uniess the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

1BG2 HIGH VOLTAGE RECTIFIER

Filamentary Diode

Construction ............. Miniature T-6%2
Base ....... .Small Button 9 Pin, ES-1
Top Cap ersseisisseinatescsaaaeanane C1-45
Basing® ...iiiiiiiriiiiiiiiiienne....9RG

Outline ...oivvveiiiniieniieeineaanns 6-18

Maximum Diameter ............0.
Maximum Seated Height .
Maximum Overall Height .....

-2.531 In.
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ELECTRICAL DATA
FILAMENT OPERATION

FnlamentVoltaged)........“ ...... Ceereeireaeeii i, i, 1.25 Volts
Filament Current ..... T N 200 Ma
DIRECT INTERELECTRODE ‘CAPACITANCES

Plate to Filament .......ccoiiiaeiiniiieanenana., e tteicrassesaianananns 1.0 Pf

RATINGS (Design Maxnmum Rating Sysg.m)
Pulse Rectifier Service®

Peak Inverse Plate Voltage (Max.) ....... e iereietiteeeaas Crbeteceratieanas 15,000 Volits

Peak Plate Current (Max.) «...o.uieerniiieiiniuneninerirnsecnecnrneeenorsranens 45 Ma

Average Plate Current (Max.) .......ccovvvnvinnnn, Cereereseeetienaasanay 0.5 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Dropfortb=7Ma .......coieveiiirinennnnnn. 80 Volits
NOTES:

(1) Under no circumstances should voltage fall below 1.05 volts or exceed 1.45 volts.

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle

(3) Pin No. 7 may be used as tie-point for filament resistor or tied directly to filament. Do
not connect to any other circuit.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

HIGH VOLTAGE RECTIFIER IBHZ

Filamentary Diode

Construction .............Miniature T-6\;
Base .....c00vnne Small Button 9 Pin, E9-99
Wlth Solders Lugs on Pins 1 and 5

Top Cap ..... besasancanes

Basing ......... .

Outline
Maximum Diameter ..... eeaeas 0.875 In.
Maximum Seated Height ...... 2,250 In.
Maximum Overall Height ...... 2.716 in.

ELECTRICAL DATA
FILAMENT OPERATION

Filament Voltage M. .. .. iiiiiriiiiiiiiieieeinennnnns Cereieeaas ereaeae. .. 1.25 Volts
Filament Current ... .. ... iiiiiiiiirii it ititnreeirieieneenssensaseeensnrnns 200 Ma
DIRECT INTERELECTRODE CAPACITANCES

Plate to Filament ...t i it i it ettt et e ane e 1.0 Pf

RATINGS (Design Maximum Rating System)
Pulse Rectifier Service@

Peak Inverse Plate Voltage (Max.) ......ccoviuiiiieniraneannone. Cereeeeiaaa, 18,000 Volts

Peak Plate Current (Max.) ....... e 45 Ma

Average Plate Current (Max.) ....... 0.5 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for 1b = 7 M v.vviittiiieeniiiiereanrriieeennssoentoeannens 80 Volts
NOTES:

(1) Under no circumstances should voltage fail below 1.05 volts or exceed 1.45 volts.

(2) For operation in a 525-line, 30-frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to thenr intended
positions before the equipment is operated.
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Color Television Type
IBYZ HIGH VOLTAGE RYECTIFlER

Construction

Filamentary Diode

Base ........

TopCap .vvivirrenninnannnns Cl-1or C1-34

Basing®) ... .iiiiiiiiiiiiiiiieeeel 12HZ

Outline  ...i.iiiiiiiiiiiaiiiiiinaannn 9-98
Maximum Diameter ............ 1.188 in.
Maximum Seated Height ....... 2.750 In.
Maximum Overall Height .......3.125 In.

ELECTRICAL DATA
FILAMENT OPERATION

Fitament Voltage®............
Filament Current ....... e ieteeee ettt ees e e

1.25 Volts
200 Ma

DIRECT INTERELECTRODE CAPACITANCES
Without Shield
Plate to Filament and Internal Shield.........cciiiiiiiiiiiiiiiiiieineieenenn. 1.6 pf

RATINGS (Design Maximum Rating System)
Pulse Rectifier Service@)
Peak Inverse Plate Voltage

Total DC and Peak (Absolute Max.)...c.ceiriiiirerininnnnenenenenenns veee.. 26,000 Volts
DC Component (Absolute Max.) .......covvvvenennannn 22,000 Volts
Steady State Peak Plate Current (Design Max.)....... 50 Ma
Average Plate Current (DC Output) (Design Max.) .....ccecvvvunnnnn. Ceraee 0.5 Ma
AVERAGE CHARACTERISTICS
Instantaneous Tube Drop (Approx.}forlb =7.0Ma .....cciiiiiirirnnnnnnnn. 225 Volts

X-RADIATION CHARACTERISTICS

Maximum X-Radiation ......ceiiiriiiiiiiiiiiiiiiiirieeseninnereearnnreenenan 25.0 mR/h
X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,’” dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, ‘'Recommended Practice
for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator
Receiving Tubes."”

Lot acceptance sampling procedures for the manufacturer's initial and life tests for X-
Radiation are based upon MIL-STD-105, ‘*Military Standard Sampling Procedures and Tables
for Inspection by Attributes.”” Lot acceptance and life control limits are established sub-
stantially below the X-Radiation Characteristic Maximum.

NOTES:

(1) Under no circumstances should voitage fall below 1.05 volts or exceed 1.45 volts.

(2) For operation in a 525 line, 30-frame system as described in ‘‘Standards of Good Engi-
neering Practice for Television Broadcast Stations; Federal Communications Commis-
sion;’’ the duty cycle of the voitage pulse must not exceed 15% of one horizontal scanning
cycle.

(3) Only pins 4 and 10 may be used as tie points at or near filament potential. Pins3,7and 9
are not to be used as tie points for external components. Pins 1and 2 are to be utilized
as the high voltage output filament terminal. Pins 8or 12 arg to be utilized as the low side
filament terminal. Good high voltage practice dictates that a minimum of one half inch
be maintained between the tube envelope and the filament and/or DC output leads.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended

positions before the equipment is operated.
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Color Television Type
HIGH VOLTAGE R:CTIFIER ]G3GT"B3GT

Filamentary Diode
Construction ......c...een......Octal T-9

BaseM. vvvrronnn B5-82, B6-8, B6-60, B6-144
B7-166, B7-211, B8-6 or B8-58

TOPp CapP.encereenroseens ......Small, C1-34
Basing® «.iveiieiinenns T T .3C
OULIINE covveerrerronaneannes ...9-61 or 9-52
Maximum Dlameter ....... ....1.188 In.
Maximum Seated Height.. ..3.312 In.
Maximum Overall Height....... 4.062 In.

ELECTRICAL DATA
FILAMENT OPERATION

Filament Voltage®,............. e eteeeee e et eanateeeereteanananeene. P 1.25 Volts
Filament CUrrent ..o oiiiitreeniiiiiitieieteeeionesrssoseenesnnsnsassanannan 200 Ma
DIRECT INTERELECTRODE CAPACITANCES

Plate to Filament and Internal Shield.................... Ceeereieeiienas . 1.3 Pf

RATINGS (Design Maximum Rating System)
Pulse Rectifier Service“)
Peak Inverse Plate Voltage

Total DCand Peak (MaX.) c.vvvvvinnnnnnnsrrreneennannnnas Cetresetttreareaaae 26,000 Volts
DC (MaX.).ovverreonnrennneanss . 22,000 Volts
Peak Plate Current (Max.) ..... . RN 50 Ma
Average Plate Current (Max.).............. v irerereeeraea Cereeeereiiasiaane 0.5 Ma
RF Voltage Rectifier
Peak Inverse Plate Voltage (MaX.) ...coiiiiuitirierernneiinerersennnnas v.... 33,000 Volts
Peak Plate Current (Max.) ............ . 35 Ma
Average Plate Current (Max.).......... .. 1.1 Ma
Frequency of Supply Voltage (Max ) .. 100 KHz
in.) 1.5 KHz
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for 1b = 7.0 Ma (Approx.) ......... vensuesacsssssereaaves ves 100 Volts

NOTES:

(1) On the 5 pin bases, Pins 1, 4, and 6 are omitted. On the 6 pin bases, Pins 4 and 6 are
omitted. On 7 pin bases, Pin 4 is omitted.

(2) Socket terminals 1, 3, 4, 5, 6, and 8 may be connected to terminal 7 or to a corona shield
which connects to terminal 7. Terminals 4and 6 may be used as tie points for components
at or near filament potential.

(3) Under no circumstances should the filament voltage be less than 1.05 volts or more
than 1.45 volts.

(4) For operation in a 525-line, 30-frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,'’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

HIGH VOLTAGE RECTIFIER 1K3/1)3

Filamentary Diode

Construction .......ceeviininnn. Octal T-9
Base® ..... B6-8 or B6-60
Top Cap Small, C1-34
Basing@ , .. T 3C
Outlmem ..................... 9-53 or 9-54

Maximum Diameter ............ 1.188 In.

Maximum Seated Height .......3.000 In.

Maximum Overall Height ...... 3.562 In.
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ELECTRICAL DATA
FILAMENT OPERATION

Filament Voltage®“)... 1.25 Volts
FHament CUrrent ... .ottt ittt iiitiseiitsraereaesaneseronesonnnennas 200 Ma
DIRECT INTERELECTRODE CAPACITANCES
Plate to Filament and Internal Shield (ApPpProx.) «..vviiiiiininneninnnnnnnnnn. 1.6 Pf
RATINGS (Design Maximum Rating System)
Pulse Rectifier Service)
Peak Inverse Plate Voltage
Total DC and Peak (MaX.) vvvvvreriinerninnnnennreennnnns s . 26,000 Volts
DC (Max.).vvvviviinninioeennns e ... 22,000 Volts
Peak Plate Current (Max.) ............ 50 Ma
Average Plate Current (Max.) 0.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voitage Drop for Ib =7 Ma (APProX.) c.veieunrrieriieineiniannniennnnnn 225 Volts

NOTES:

(1) Bases B6-8 and B6-60, Pins 4 and 6 removed.

(2) Socket terminalis 1, 3, 4, 5, 6, and 8 may be connected to terminal 7 or to a corona shield
which connects to terminal 7. Terminals 4 and 6 may be used as tie points for components
at or near filament potential.

(3) Outline 9-53 applies with Short Intermediate Shell Octal Base (B6-60). Outline 9-54 applies
with Intermediate Shell Octal Base (B86-8).

(4) Under no circumstances should the filament voltage be less than 1.05 volts or more
than 1.45 volts.

(5) For operation in a525-line, 30-frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range uniess the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that atl shielding components are replaced to their intended
positions before the equipment is operated.

Color Television Type

]vz HIGH VOLTAGE RECTIFIER
(Focus Rectifier)

Filamentary Diode

Construction
Base .............

Basing® ......

Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.

Maximum Overall Height ......2.187 In.

ELECTRICAL DATA
FILAMENT OPERATION

Juu

Filament Voitage@ P 0.625 Volts
Filament Current .. ..o i ittt it et ettt eer i raneenns 300 Ma
DIRECT INTERELECTRODE CAPACITANCES
Plate to Filament (APProX.) .ueiiiiiiiiiiine it trennsereaaaaaeoseenenseasonnnnn 0.8 Pf
RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®)
Peak Inverse Plate Voltage
Total DC and Peak (MaX.) vuviiiietiieertirinienneesessnnsnsssseeosnarsnenes 8250 Volts
DC (MaX.)eeevrinerinniiannnnas 7000 Volts
Peak Piate Current (Max.) ..... 11 Ma
Average Plate Current (MaX. ). oo oo et iiiiieiiinetetnnnnennsenereasnanssaeennnnn 0.6 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for b =7 Ma (APPFrOX.) cuveriieerieeneieoeeeoenenonannnas 135 Volts
NOTES:

(1) Socket terminals 2, 3, 7, and 8 shall not be used. Terminal 6 may be used as a tie point
for components at or near filament potential.

(2) Under no circumstances should the filament voltage be less than 0.525 volts or more
than 0.725 volts.

(3) For operation in a 525-tine, 30-frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage puise must not exceed 15% of one horizontal scanning cycle.
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Color Television Type
HIGH VOLTAGE RZCTIFIER IXZB

Filamentary Diode

construction ............. Miniature T-6V2
BASE cevenvrrirrrrsinan Button 9 Pin, E9-1
Top Cap ..Skirted Miniature C1-2 or C1-33
BasiNngM) . . iiiiiiiirereeanrocvarnannnnns 9y
OQutline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height .
Maximum Overall He:ght ...... 2 844 In.

ELECTRICAL DATA
FILAMENT OPERATION
Filament Voltage. . .ouuiiireiiiiiiiniiietieiieiiinerinseisneisissesnnsonaneenns 1.25 Volts
Filament Current ... .. i iiiiiiiiiiiiiiniiteeeiarnarsaserrserasssssssssacenns 200 Ma
DIRECT INTERELECTRODE CAPACITANCES
Plate to Filament and Internal Shield.......c.oiuiiiiiiiiiiiiiiiiiiiiiininnnes 1.0 Pf
RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®
Peak Inverse Plate Voltage
Total DC and Peak (Max.) 22,000 Volts
DC (MaX.)eureiiieionneannns 18,000 Volts
4

T6%

Peak Plate Current (Max.) .. 5 Ma
Average Plate Current (Max.) 0.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Positive Peak Plate Voltage.... 18,000 Volts
Negative Peak Plate Voltage... 2000 Volts
DC Output Voltage (Approx.)... 18,000 Volts
DC Output Current (Approx.) .. e 100 pa
Peak Plate Current ........cooiiiiiiiiiiiiiiiiiinieeens veas 35 Ma
Tube Voltage Drop With |Ib = 7 Ma (Approx.) 100 Volts

NOTES:
(1) Pins 3and 7 can be used as a tie point for the filament dropping resistor and high voltage

resistor. Do not connect to the low voltage circuits.

(2) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

HIGH VOLTAGE RECTIFIER 2AH?

Heater-Cathode Diode

Construction.............. Compactron T-9
Base ....... Button 12 Pin, E12-70
TopCap ..ovvveierannannicaans Small, C1-34
Basing(r2) |, . .. iiiiiiiiiiiiiiineannn 12DG
Outline  ...iiiiiiinieieiiiiiiieennnnenns 991
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .......3.000 In.
Maximum Overall Height ...... 3.375 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage ®) . i i ittt ittt iiiiiseeeateinatanaeesnasonens 2.5 Volts
Heater Current ...oouieiirieiiiiiiiiiiiiiiiiiiiiiiiciianeritreenannnecnns P 300 Ma
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DIRECT INTERELECTRODE CAPACITANCES

Plate to Heater, Cathode, and Internal Shield (AppProx.)....c.cvviiiieiinnnennnns 1.4 Pf
RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®)

Peak Inverse Plate Voltage

Total DCand Peak (Max.) ..ttt iierecinsnteeeeeonnannnneeennns 30,000 Volts
DC (Max.).oeviriinaianans e 24,000 Volts
Peak Plate Current (Max.) .. .. 80 Ma
Average Plate Current (Max) .................................................. 1.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib = 7 Ma ...oiiiiiniiii it iiiereccnentinnnnnnns 100 Volts
NOTES:

(1) Pins designated Internal Connection (IC) may or may not have connections to internal
elements depending on manutacturer. To maintain interchangeability do not use these
pins for external connections.

(2) Pins 4 and 10 may be used as tie points for components at or near filament potential.

(3) Under no circumstances should voltage fall below 2.1 volts or exceed 2.9 volts.

(4) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

Color Television Type
2AV2 HIGH VOILTAGE RYECTIFIER

Filamentary Diode

Construction ............ .Miniature T-6¥,
Base ........... .Button 9 Pin, E9-1
Basing® .. .. i eeseeee e 10]
Outline ...eeiiiiieiiiiiiiniieiinnnnan, 6-2

Maximum Diameter ........ .0.875 In.
Maximum Seated Height .......1.938 In
Maximum Overall Height ...... 2.188 In.

ELECTRICAL DATA JuU
FILAMENT OPERATION

Filament Voage @), ... oueui ittt i ittt teeeae e nanananns 1.8 Volts
Filament CUrrent ......ueuii ittt i it ittt et naeaanns 225 Ma
DIRECT INTERELECTRODE CAPACITANCES

Plateto Filament ..ot i i ittt et annnans 0.8 Pf

RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®
Peak Inverse Plate Voltage

Total DC and Peak (Max.) ........ ettt et 8250 Volts
DC (MaAX.)eertenurerunresnossnnenaseennnnasns 7000 Volts
Peak Plate Current (Max) 50 Ma
Average Plate Current (MaX.). ...t ioie ittt inenuteniereneeeaioeensioennseannnss 0.6 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop forib=1Ma ..... Ceeerereaan et ran e asaeeiaann 20 Volts
NOTES:

(1) Socket terminals 2, 3, 7, and 8 shall not be used. Terminal 6 may be used as a tie point
for components at or near filament potential.

(2) Under no circumstances should the filament voltage be less than 1.53 volts or more
than 2.07 volts.

(3) For operation in a 525-line, 30-frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
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HIGH VOLTAGE RECTIFIER

2BU2{2AS2A

Heater-Cathode Diode

construction..............Compactron T-9
BaS€ cereeernanns ...Button 12 Pin, E12-70
Top CaP tivviviinnnninnnnnns

Basing®), @

outline ......cciiiiiaan,

Maximum Diameter .....

Maximum Seated Height .......
Maximum Overall Height ...... 3.625 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage® 2.5 Volts

Heater Current ... i ittt tetiinneeeraeereneneranceeeaaasonsneneraserans 330 Ma

DIRECT INTERELECTRODE CAPACITANCES

Plate to Heater, Cathode, and Internal Shield .............. et iiiiaaa, 1.4 P

RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®)

Peak Inverse Plate Voltage (Max.) 30,000 Volts

Peak Plate Current (Max.) .............. 90 Ma

Average Plate Current (Max. ). ..o ivriiiiiieriiiiiiiiieereiirinsnneeeceannnnns 1.7 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib =7 Ma ..... RN e e 75 Volts
X-RADIATION CHARACTERISTIC

Maximum X-Radiation .......iiiriiiiiiiiieeiiiniiiiiirsieeresoetnsninnnes 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended

Practice for Measurement of X-Radiation from Receiving Tubes,’’ dated February 1968 and

quality controlled in accordance with JEDEC Publication No. 73, ‘‘Recommended Practice

for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator

Receiving Tubes.”

Lot acceptance sampling procedures for the manufacturer’s initial and life tests for X-

Radiation are based on MIL-STD-105, **Military Standard Sampling Procedures and Tables

for Inspection by Attributes.’” Lot acceptance and life control limits are established sub-

stantially below the X-Radiation Characteristic Maximum.

NOTES:

(1) Pins designated Internal Connection (IC) may or may not have connections to internal
elements depending on manufacturer. To maintain interchangeability do not use these
pins for external connections.

(2) Under no circumstances should voltage fall below 2.1 voits or exceed 2.9 volts.

(3) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,'’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(4) Pins 4, 7 and 10 may be used as tie points for components at or near heater potential.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-

duction of X-radiation which may constitute a health hazard on prolonged exposure at close

range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

Color Television Type
HIGH VOLTAGE RECTIFIER 3A2

Heater-Cathode Diode

Construction ............. Miniature T-6'4
Base ...iiiiiieceneiians Button 9 Pin, E9-1
Top Cap .Skirted Miniature C1-2
Basing ....
Outline .......ccvvnetn

Maximum Diameter ............ 0.875 In.

Maximum Seated Height .......2.437 In.
Maximum Overall Height ...... 2.844 In.
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ELECTRICAL DATA
HEATER OPERATION

Heater Voltage ). ...ttt iiiiiinsionninnnnnnnnns Ciereaeaeaes P 3.15 Volts
Heater Current ... .. iiiiiiiiiiiiiiiiieiiiiiiiirerarannnssssssosnenannansssas 220 Ma
DIRECT INTERELECTRODE CAPACITANCES

Plate to Heater, Cathode, and Internal Shield .......c.ciiiiiiiiiiiiiiiinnnn, 1.0 Pf

RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®

Peak Inverse Plate Voltage (Max.) ....coiuieiiiiiiiiinriiniennrrinneissnssonns

Peak Plate Current (Max.) ..........ccovvvenss

Average Plate Current (Max.)......... 1.5 Ma

NOTES:

(1) Under no circumstance should voltage fall below 2.65 volts or exceed 3.65 volts.

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

3A3B HIGH VC;:'IT'ZZSEHI;ZZITI FIER

Heater-Cathode Diode

Construction .......ciiiiiiiiinn Octal T-9
Base......... ....0Octal 6 Pin, B6-8 or B6-60
TopCap....evenenn ....Small, Cl-1 or C1-34
Basing ...civvininnnnnn Ceeresrirareeeae 8EZ
Outline
Maximum Diameter ............ 1.281 in.
Maximum Seated Height ....... 3.250 In.
Maximum Overall Height ...... 3.812 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage (). .. ..ttt ittt iiiet it iteitranieanaeaasssnasnssnnnannn 3.15 Volts

Heater Current ........c.oiiiiiiiiiiiiiinniennnnns Cereeireraraeseas . 220 Ma

DIRECT INTERELECTRODE CAPACITANCES

Plate to Heater, Cathode, and Internal Shield...........covviriieinreneinnenns 1.5 Pf

RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®

Peak Inverse Plate Voltage (MaX.) ...ceererreririeninnoeeerrrenaannneennnnsens 30,000 Voits

Peak Plate Current (Max.) .......ccovvveeean.. . 100 Ma

Average Plate Current (Max.).........ccuuu.. 2 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib = 7 Ma ..ciiiitiiiiiiineiioreeenenncnsenssnncsnaranens 100 Volts
X-RADIATION CHARACTERISTIC

Maximum X-Radiation .......cciiiiiiiiiiiiiiiiiiiii it i 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,” dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, ‘'Recommended Practice
for Quality Control of X-Radiation Emitted from High Voitage Rectifier and Shunt Regulator
Receiving Tubes.”

Lot acceptance sampling procedures for the manufacturer's initial and life tests for X-
Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables
for Inspection by Attributes.'” Lot acceptance and life control limits are established sub-
stantially below the X-Radiation Characteristic Maximum.

NOTES:

(1) Under no circumstance should voltage fall below 2.65 volts or exceed 3.65 volts.

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standard of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type resuit in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.
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Color Television Type

HIGH VOLTAGE RECTIFIER

Heater-Cathode Diode

Construction..............Compactron T-9
...... Button 12 Pin, E12-70
..Small, C1-34

Maximum Dlameter .
Maximum Seated Height ....... 3.250 In.
Maximum Overall Height ...... 3.625 In.
ELECTRICAL DATA

HEATER OPERATION

Heater Voltage®M.................. . . 3.15 Volts
Heater Current ... ... iiiiiiiiiiiiiiiiieraiiisiiieterosenessnsaassscanns .. 220 Ma
DIRECT INTERELECTRODE CAPACITANCES

Plate to Heater, Cathode, and Internal Shield.......... PR 1.5 Pf

RATINGS (Design Maximum Rating System)
Pulse Rectifier Service@

Peak Inverse Plate Voltage (Max.) ....cciireiinniiiiiiiinaransiernnsenens +.... 30,000 Volts

Peak Plate Current (Max.) v v 88 Ma

Average Plate Current (Max.).....ccovunnn N evreeienees . 1.7 Ma
X-RADIATION CHARACTERISTIC

Maximum X-Radiation ........iccovuennnn e 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publlcatlon No. 67, ‘‘Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,’’ dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, ‘‘Recommended Practice
for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator
Receiving Tubes."

Lot acceptance sampling procedures for the manufacturer’s initial and life tests for X-
Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables
for Inspection by Attributes.”” Lot acceptance and life control limits are established sub-
stantially below the X-Radiation Characteristic Maximum.

NOTES:
(1) Under no circumstance should voltage fall below 2.65 volts or exceed 3.65 volts.
(2) For operation in a 525 line, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not’exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type resuit in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

Color Television Type
HIGH VOLTAGE R}ECTlFlER 3Aw2A

Heater-Cathode Diode

Construction............ ..Compactron T-9
Base .... ....Button 12 Pin, E12-70
Top Cap .. Small, C1-34
Basing .......
Outline ...
Maximum Dlameter .
Maximum Seated Height .......3.
Maximum Overall Height ...... 3.625 In.

ELECTRICAL DATA
HEATER OPERATION
Heater VoltageM.......civvnveenns [ eeiaaes Cereeensaae. e . 3.15 Volts
Heater Current ......... e teaeeiar et ettt tereenn [P eraee 350 Ma




30 Sylvania Technical Manual

DIRECT INTERELECTRODE CAPACITANCES

Plate to Heater, Cathode, and Internal Shield...........coviiiiiiiieiiinnennn. 1.6 Pf
RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®

Peak Inverse Plate Voltage

Total DC and Peak (MaX.) tvieuierresrrreennnnnrunnsoessoeansssassacaerannan 38,000 Voits
DC (Max.)eeeevireinennnnnnns 30,000 Volts
Peak Plate Current (Max.) ...... .o 110 Ma
Average Plate Current (Max.) 2.2 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib = 7 Ma ...oiiiiiiiiireiiiereeennnaseeenseesnsanannnes 60 Volts
X-RADIATION CHARACTERISTIC
Maximum X-Radiation ....cviieiiiiiiiiiii ittt iiiiiineierireiarennnnennns 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended

Practice for Measurement of X-Radiation from Receiving Tubes,’ dated February 1968 and

quality controlled in accordance with JEDEC Publication No. 73, ‘‘Recommended Practice

for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator

Receiving Tubes.”

Lot acceptance sampling procedures for the manufacturer's initial and life tests for X-

Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables

for Inspection by Attributes.” Lot acceptance and life control limits are established sub-

stantially below the X-Radiation Characteristic Maximum.
NOTES:

(1) Under no circumstance should voltage fall below 2.65 volts or exceed 3.65 volts.

(2) For operation in a 525 line, 30 frame system as described in *'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

Color Television Type

HIGH VOLTAGE RECTIFIER
3BI'2A POSTED FILAMENT DESIGN

Filamentary Diode

Construction....... PP Compactron T-9

Base .......... .. Button 12 Pin, E12-70
Top Cap ....... Small, C1-34
Basing(1:2:3:4) 12HK
Qutline .......ccocivuiien. .9-100
Maximum Diameter ............ 1 188 In.
Maximum Seated Height ....... 3.250 in.
Maximum Overall Height ...... 3.625 In.

ELECTRICAL DATA
FILAMENT OPERATION
Filament Voltage®
Filament Current ....

DIRECT INTERELECTRODE CAPACITANCES
Plate to Filament and Internal Shieid.......... e resseeeet et e 15 Pt
RATINGS (Design Maximum Rating System)

Pulse Rectifier Service®)

3.3 Volts
285 Ma

Peak Inverse Plate Voltage (Max.) ................ P 33,000 Volts

Peak Plate Current (Max.) .............. .. 100 Ma

Average Plate Current (MaX.)..i.uou i iiiineieniieeiistrnneeaeeeaneesencssnnns 2.0 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Dropfor lb=7Ma ................. PN Ceveaeens 50 Volts
X-RADIATION CHARACTERISTIC

Maximum X-Radiation ........coieiiiiiiiiiiiiii ittt i i 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘*Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,” dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, ‘‘Recommended Practice
for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator
Receiving Tubes.”

Lot acceptance sampling procedures for the manufacturer’s initial and life tests for X-
Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables
for Inspection by Attributes.”” Let acceptance and life control limits are established sub-
stantially below the X-Radiation Characteristic Maximum.
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ES:

g‘)r Pins designated Internal Connection (IC) may or may not have connections to internal
elements depending on the manufacturer. To maintain interchangeability do not use
these pins for external connection.

(2) Use Pin No. 4 as tie point for series resistor in 2nd anode lead for the picture tube.

(3) Use Pin No. 10 as tie point for series filament resistor.

(4) Either Pins 1, 2, 5, 6, or 9—use as high voltage output connection.

(6) Under no circumstance should voitage fall below 3.02 or exceed 4.18 volts.

(6) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

Color Television Type

HIGH VOLTAGE RECTIFIER
POSTED FILAMENT DESIGN JBM2A

Filamentary Diode

Construction.............. Compactron 7-9
Base ...............Button 12-Pin, E12-70
TopCap «vvvevenenrronnnnnans Small, C1-34
Basing®adhd) ...l 12HK
Outline ...... tereriaee eeeeeas Ceeane 9-100
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 3.250 In.
Maximum Overall Height ...... 3.625 In.

ELECTRICAL DATA
FILAMENT OPERATION

Filament Voltage®........... evereaes thabennesessasessesscsenss 3.0 Volts
Filament Current ... ... . i iiiiiiiiiiiiiiiiiciiiiiiiiinrenenenanennns e 300 Ma
DIRECT INTERELECTRODE CAPACITANCES

Plate to Filament and Internal Shield................. evenrreer ey AN 1.5 Pf

RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®

Peak Inverse Plate Voltage (Max.) ..... 33,000 Volts

Peak Plate Current (Max.) .... . 100 Ma

Average Plate Current (Max.)........... e ereceeiecreeennn Ceeerrareenaaes 2.0 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for 1D == 7 Ma ....ouviiiiiiininierneireennresneeennseesnenn . 50 Volts
X-RADIATION CHARACTERISTIC

Maximum X-Radiation ........... it 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended

Practice for Measurement of X-Radiation from Receiving Tubes,” dated February 1968 and

quality controlled in accordance with JEDEC Publication No. 73, ‘‘Recommended Practice

for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator

Receiving Tubes.””

Lot acceptance sampling procedures for the manufacturer’s initial and life tests for X-

Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables

for Inspection by Attributes.” Lot acceptance and life control limits are established sub-

stantially below the X-Radiation Characteristic Maximum.
NOTES:

(1) Pins designated Internal Connection (IC) may or may not have connections to internal
elements depending on the manufacturer. To maintain interchangeability do not use
these pins for external connection.

(2) Use Pin No. 4 as tie point for series resistor in 2nd anode lead for the picture tube.

(3) Use Pin No. 10 as tie point for series filament resistor.

(4) Either Pins 1, 2, 5, 6, or 9—use as high voltage output connection.

(5) Under no circumstance should voltage fall below 2.5 or exceed 3.5 volts.

(6) For operation in a 525 line, 30 frame system as described in '‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.
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Color Television Type
3BN2A HIGH VOLTAGE RyEpCTIFIER

Heater-Cathode Diode

Construction.............. Compactron T-9
Base ........c..00ln Button 12 Pin, E12-70
TopCap ceveriiinieinnninnnn. Small, C1-34

Basing c..veiiiiieriiiinirinaaaeenn, 12FV
Outline ..ottty 9-100
Maximum Diameter ......
Maximum Seated Height .......
Maximum Overall Height ...... 3.625 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Volage (). ittt ittt iietiterttaeeeneneansssnsernneerneconeonnnns 3.15 Volts
Heater Current ................ ’ .. 300 Ma
Operational Warm-up Time 4 Sec.
DIRECT INTERELECTRODE CAPACITANCES
Plate to Heater, Cathode, and Internal Shield ..........cc.ociiiiiiiiiiennan. 1.5 Pf
RATINGS (Design Maximum Rating System)

Pulse Rectifier Service@
Peak Inverse Plate Voltage

Total DC and Peak (Max.) ............ 30,000 Voits
DC(Max).veeviiiiiiinenneennn 27,000 Volts
Peak Plate Current (Max.) ............. .. 8 Ma
Average Plate Current (MaX.). oo iiiiiiiiiiiernennnonnnanssnennsennns 1.7 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for 1b =7 Ma . tcitiiinirtirersianiiooereesnneiieneeoeenannn 150 Volts
X-RADIATION CHARACTERISTIC
Maximum X-Radiation ....ueeuiieiiiiiireeserensnienessnnanosernnsnnsnssens 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Pubiication No. 67, *‘Recommended

Practice for Measurement of X-Radiation from Receiving Tubes,' dated February 1968 and

quality controlled in accordance with JEDEC Publication No. 73, ‘‘Recommended Practice

for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator

Receiving Tubes.'’

Lot acceptance sampling procedures for the manufacturer’s initial and life tests for X-

Radiation are based on MIL-STD-105, *‘Military Standard Sampling Procedures and Tables

for Inspection by Attributes.”” Lot acceptance and life control limits are established sub-

stantially below the X-Radiation Characteristic Maximum.
NOTES:

(1) Under no circumstance should voitage fall below 2.65 or exceed 3.65 volts.

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

3BS2A HIGH VOLTAGE RECTIFIER

Heater-Cathode Diode

Construction.............. Compactron T-9
Base ......ciiiiieiiiiiiiiiiiieiiiens E12-70
Top Cap ........ ...Small C1-34
Basing@ ............. vereer 12HY

Outline ............. Cereieasaesnaaeen 9-100
Maximum Diameter ...... ..1.188 In.
Maximum Seated Height .......3.250 In.
Maximum Overall Height ......3.625 In.
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TRICAL DATA
EIhEEcATER OPERATION

Heater VOItage. . oo vttt it i ii e eveenes 3.15 Volts
Heater Current ........oeiiieiivnns . N 480 Ma
Heater Warm-up Time .............. 4 Seconds

DIRECT INTERELECTRODE CAPAClTANCES
Without Shield

Plate to Heater, Cathode and Internal Shield ................ccooiiiiiae, 1.6 pf
RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®)

Peak Inverse Plate Voltage
Total DC and Peak (Absolute Max.).............coeivnn. N RO 38,000 Volts

DC Component (Absolute Max.) .. ... 30,000 Volits
Steady State Peak Plate Current (Design Max.)...... ven 110 Ma
Average Plate Current (DC Output) (Design Max.) ................. R 2.2 Ma
AVERAGE CHARACTERISTICS
Instantaneous Tube Drop (Approx.)for Ib=7.0Ma .......ccoiuirennuvnanas 60 Volts
NOTES:

(1) For operation as a pulsed rectifier in a 525 line, 30 frame system as described in ‘*Stand-
ards of Good Engineering Practice for Television Broadcast Stations; Federal Communi-
cations Commission,’’ the duty cycle of the voltage pulse must not exceed 15% of one
horizontal scanning cycle.

(2) Pins 4, 7, and 10 may be used as tie points for components at or near heater potential.
X-RADIATION WARNING: The high voitages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are repiaced to their intended
positions before the equipment is operated.

Color Television Type
HIGH VOLTAGE RyECTIFIER 3[:A3

Heater-Cathode Diode lC

Construction .......c.civvvnnnn. Octal T-9

Base............ Octal 6 Pin, B6-8 or B6-60 LC G)

Top Cap .. Small, C1-34

Basing® ..ooiiiiiiiiiii i 8MH (2)

Outline H wo 'g(
Maximum Diameter ............ 1.188 In. (1) (8)
Maximum Seated Height ....... 3.500 In. Le 1

Maximum Overall Height ...... 4.063 In. SMH

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage®...............
Heater Current
DIRECT INTERELECTRODE CAPACITANCES
Plate Heater, Cathode, and Internal Shield ........cooiiiieiiiiiieniinnnnnnnn. 1.6 Pf
RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®

3.6 Volts
225 Ma

Peak Inverse Plate Voltage (Max.) .... .. 30,000 Volts

Peak Plate Current (Max.) ............ 100 Ma

Average Plate Current (Max.). ..o iiieeeiieenreenerorenonineeseseennonananes 2 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Dropfortb =11 Ma .......ccceen.. b estaeseeait e, 100 Volts
NOTES:

(1) Socket Pins No. 1, 3, 4, 5, 6, and 8 may be connected to Pin No. 7 or a corona shield which
connects to Pin 7. Pins 4 and 6 may be used as tie points at or near cathode potential,
otherwise do not use.

(2) Under no circumstances should voltage fall below 3.02 or exceed 4.18 volts.

(3) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.
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Color Television Type
JON3A HIGH VOLTAGE RyIfZ)CTIFIER

2CN3B
Heater-Cathode Diode
Construction ........ veiriv.n...Octal T-9 N m I
Base ....... Octal 8 Pin, B8-6, B8-42, B8-58
or B8-251 |c NC
TopCap..covvveiannnn, Small, C1-1 or C1-34
BasingM ... iiiiiiiieiiiaaaniiiinnnan MU "K
Outline “,s
Maximum Diameter ............ 1.281 In.
Maximum Seated Height .......3.250 In. ROLLON
Maximum Overall Height ...... 3.812 In.
ELECTRICAL DATA LLL
HEATER OPERATION 2CN3B 3CN3A
Heater Vol age ) . ittt iiiitiettertettneeeecesesnnnnnneens 1.8 3.15 Volts
Heater Current ... . ittt iiineiiieereeennnnnans 900 480 Ma
DIRECT INTERELECTRODE CAPACITANCES
Plate to Heater, Cathode, and Internal Shield..........c.c.cciiiiiiiiiiinnnn... 1.6 Pf

RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®
Peak Inverse Plate Voltage

Total DC and Peak (AbS. MaX.) «..uuitiiieteiteeiiiieieeerreeeasennnnnnnenes 38,000 Volts
DC (AbS. MaX.) vuviiinnviiiiiiearennennneinnnen e 30,000 Volts
Peak Plate Current (Design Max.) .. 110 Ma
Average Plate Current (Design Max.) 2.2 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for 1b =7 Ma . ..uiiitiiiiiitiiiiineiaaniniearneennnnnn 60 Volts
2CN3B Only
X-RADIATION CHARACTERISTIC
Maximum X-Radiation .....c.oiiiiiiiiiiiiii i i i e 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,’”" dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, ‘‘Recommended Practice
for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator
Receiving Tubes."”
Lot acceptance sampling procedures for the manufacturer's initial and life tests for X-
Radiation are based on MIL-STD-105, ‘*Military Standard Sampling Procedures and Tables
for Inspection by Attributes.” Lot acceptance and life control limits are established sub-
stantially below the X-Radiation Characteristic Maximum.
NOTES:
(1) Socket Pins No. 1, 3, 5, and 8 may be connected to Pin No. 7 or a corona shield which
connects to Pin No. 7, otherwise do not use.
(2) Under no circumstances should voltage fall below 2.65 or exceed 3.65 volts (3CN3A only).
(3) Foroperation in a 525 line, 30 frame system as described in '*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

3CU3A HIGH \;;:;Zeé?ngéz:nn ER

Filamentary Diode 11 [

Construction ....... ... ... ... Octai T-9 (5)

Base.... B6-8, B6-48, B6-60, B8-251 or B6-253 'c

TopCap  tivvevenniiiinnnnn. C1-34 or C1-50

BasingM,@,3) .. iiiiiiiiiinnnns eeeees 8MK

Outline 0*0
Maximum Diameter ............ 1.281 In. F 1§
Maximum Seated Height ....... 3.250 In. OLIO

Maximum Overall Height....... 3.812 In. T o
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gLECTRICAL DATA

FILAMENT OPERATION

Filament VOIBEe. .oovnii it e 3.15 Volts
Filament CUITENt ... o it 280 Ma

DIRECT INTERELECTRODE CAPACITANCES
Without Shield
plate to Filament and Internal Shield.............c.ocoiviiiiiiiiiiaii, 1.5 pf
RATINGS (Design Maximum Rating System)
Pulse Rectifier Service«
peak Inverse Plate Voltage
Total DC and Peak (Absolute Max.).....coviiiiiiinieeiereniinreneanananss 38,000 Volts

DC Component (Absolute Max.) 30,000 Volts
Steady State Peak Plate Current (Design Max.).............. 100 Ma
Average Plate Current (DC Output) (Design Max.) 2.0 Ma
AVERAGE CHARACTERISTICS
Instantaneous Tube Drop (Approx.)forlb=70Ma ........ccviviiniiinnn, 50 Volts
X-RADIATION CHARACTERISTIC
Maximum X-Radiation ...ttt ittt 25.0 mR/h

X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,’’ dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, ‘‘Recommended Practice
for Quality Contro! of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator
Receiving Tubes.”

Lot acceptance sampling procedures for the manufacturer's initial and life tests for X-
Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables

for Inspection by Attributes.”” Lot acceptance and life control limits are established sub-

stantially below the X-Radiation Characteristic Maximum.

NOTES: .

(1) Pins designated Internal Connection (IC) may or may not have connections to internal
elements depending on manufacturer. To maintain interchangeability do not use these

pins for external socket connections.
(2) Pin connections 4 and 6 may be used as tie points.
(3) Use Pin 7 as high voitage output connection.

(4) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engi-
neering Practice for Television Broadcast Stations; Federal Communications Commis-
sion,"” the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning

cycle.

(5) Good high voitage practice dictates that a minimum of 4 inch be maintained between

the tube envelope and the filament and/or DC output leads.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended

positions before the equipment is operated.

Color Television Type
HIGH VOLTAGE RyECTIFIER 3“03

Filamentary Diode

Construction ........... ... ... Octal T-9
Base........... .B8-6, B8-58, B8-142, B8-251
Basing®,® ..,..... e eebenae e Mz
Outline
Maximum Diameter ............ 1.281 In.
Maximum Seated Height ....... 3.250 in.
Maximum Overall Height ....... 3.812 In.

ELECTRICAL DATA
FILAMENT OPERATION

Filament Voltage. ..o ovnii i ittt it i iresae i ainanaanns

Filament Current ... o i it i ittt it eeaaas

DIRECT INTERELECTRODE CAPACITANCES

Plate to Filament and Internal Shield..........cciviiiiiiiiiineeennnannnaes

3.15 Volts
280 Ma

Without Shield
1.5 pf
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RATINGS (Design Maximum Rating System)
Pulse Rectifier Service®)
Peak Inverse Plate Voltage
Total DC and Peak (Absolute Max.).....coiiiiiiiiiiiiiiieeniiisnsnensnasnn 38,000 Volts

DC Component (Absolute Max.) 30,000 Volts
Steady State Peak Plate Current (Design Max.)....... 110 Ma
Average Plate Current (DC Output) (Design Max.) ..ovvvreiineiieinennnnes 2.2 Ma
AVERAGE CHARACTERISTICS
Instantaneous Tube Drop (Approx.)forib=70Ma. .....ciiiriiriiinienrnnns 50 Volts
X-RADIATION CHARACTERISTIC
Maximum X-Radiation ..... i eteteiaan e e 25.0 mR/h

X-Radiation is measured in accordance W|th JEDEC Publlcatlon No 67 ‘*‘Recommended

Practice for Measurement of X-Radiation from Receiving Tubes,' dated February 1968 and

quality controlled in accordance with JEDEC Publication No. 73, ‘‘Recommended Practice

for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator

Receiving Tubes.”

Lot acceptance sampling procedures for the manufacturer's initial and life tests for X-

Radiation are based upon MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables

for Inspection by Attributes.’”” Lot acceptance and life control limits are established sub-

stantially below the X-Radiation Characteristic Maximum.
NOTES:

(1) Good high voltage practice dictates that a minimum of 15 inch be maintained between
the tube envelope and the filament and/or DC output leads.

(2) Socket connections 4, 6 and 8 may be used as tie points.

(3) Use Pin 7 as high voltage output connection.

(4) For operation as a pulsed rectifier in a 525 line, 30 frame system as described in ‘‘Stand-
ards of Good Engineering Practice for Television Broadcast Stations; Federal Communi-
cations Commission," the duty cycle of the voltage pulse must not exceed 15% of one
horizontal scanning cycle.

X-RADIATION WARNING: The high voltages associated with this tube type result in the pro-
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are reptaced to their intended
positions before the equipment is operated.

Color Television Type
3“84 FULL-WAVE POWER”;'\'ECTIFIER

Filamentary Twin Diode

Construction .........oiiviinnn Octal T-12
Base .....iiiiiiiiiiiiiiiiaae Octal 5 Pin TR
Basing .. 5DE
Outline .......ouaie. eee..12-16
Maximum Diameter ....... ..1.563 In.
Maximum Seated Height ....... 4.063 in.
Maximum Overall Height ......4.625 in.

S0E T
ELECTRICAL DATA
FILAMENT OPERATION
Filament Volage. ..o iviiiiii i iitiiieeee s irensreeseeeeeenananansseseaneens 3.3 Volts
Filament Current ... ...ttt i it iia e aaenesneoneranannans . 3800 Ma
RATINGS (Design Maxlmum Rating System)
Rectifier Service®

Peak Inverse Plate Voltage (MaxX.) ....viiiiuiieietinnennnnerenroeenssasnnsnnnn 1050 Volts
AC Plate Supply Voltage (Each Plate, RMS) (Max.) .....cvviiiininninnnnnns 375 Volts
DC Output Current (Max.) vovevieriunnanannanns PO N 400 Ma
Steady State Peak Plate Current (Each Plate) (Max.) ....ccveuvunenn. RN 1200 Ma
Transient Peak Plate Current (Each Plate) (Max.) .. 6500 Ma

Bulb Temperature at Hottest POint (Max.). ... cvuvuerrrenenenrnrenanrnennnnns 200 °C
CHARACTERISTICS AND TYPICAL OPERATION
Full Wave Rectifier—Capacitor Input Filter

AC Plate Supply Voltage (Each Plate, RMS)2) ... . iiiiiiiiiiinninnenennenns 275 Volts

Filter Input Capacitor.......ccooveeeiienaninnnnnn, .. . 40 puf

Effective Plate-Supply Resistance (Each Plate) . .. 32 Ohms

DCOutput Current........iiiiiiiiiiiiiiiii i iiieniiaeeaans 350 Ma

DC Output Voitage at Filter Input ..... i ererereeseenaannen 300 Volts

Tube Voltage Drop for Ib = 350 Ma (Each Plate) ............... 25 Volts
NOTES:

(1) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(2) AC plate voltage is measured without load.
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RATING CHART (3DG4)
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Heater-Cathode Twin Diode

Construction ....... ereeeaians Octal T-11
Base Octal 5 Pin
BaASINE +evvienenrnsaccacorcnnannnanson 5DA TI
Outline
Maximum Diameter ............ 1.313 In.
Maximum Seated Height ....... 2.875 In. -
Maximum Overall Height ...... 3.438 In. T
ELECTRICAL DATA -
HEATER OPERATION
Heater Voltage....coovvvnneeennes teeesseerssrrseressnarns 5.0 Volts
Heater Current 1900 Ma
RATINGS (Design Center Rating System)
Rectifier Service®)
Peak Inverse Plate Voltage (MaxX.) +iieeeirrireeeereranssenenetoscsosaanasannns 1500 Volts
Peak Plate Current (Max.) ...vivereseesrerenneeseseaasssensnccssanonnne vee. 750 Ma
AC Plate Supply Voitage (Each Plate, RMS) (Max.) .......cccovienenanns .... 550 Volts
Steady State DC Output Current (Max.).......covveenn ve.. 250 Ma
Condenser Input to Filter (MaxX.).....iueiuenieneinrnaiineineieciecnonennaonaanns 60 uf
CHARACTERISTICS AND TYPICAL OPERATION
Full-Wave Rectifier—Capacitor Input Filter
AC Plate Supply Voitage
(Each Plate, RMS)®) ... .ciiiiiiiniennnnns 300 350 400 450 500 550 Volts
DC Output Current........... 250 250 250 250 200 160 Ma
DC Output Voltage .......... 330 380 430 480 560 640 Volts

75 100 125 150 175 200 Ohms

Limiting Resistor (Per Plate)
Full-Wave Rectifier—Choke input Filter
AC Plate Supply Voltage

(Each Plate, RMS)@ ,......cvvivevnnannnns 300 350 400 450 500 550 Volts
DC Output Current........... 250 250 250 250 250 225 Ma
DC Output Voltage ........ovvvnivneeenanennns 250 290 330 375 420 465 Volts
Limiting Resistor (Per Plate) . 0 0 0 0 0 00hm
Filter INPUt ChOKE ...evvireriannianecnaneanes 10 10 10 10 10 10 Henrys

NOTES:
(1) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(2) AC plate voltage is measured without load.
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BAS4A FULL-WAVE POWER RECTIFIER

Filamentary Twin Diode

Construction ..
Base ..........

€ TI2
Basing®.... e
QOutline .....coioviiinn

Maximum Diameter ............ 1.563 In

Maximum Seated Height

Maximum Overall Height ...... 4.250 In. -

ELECTRICAL DATA
FILAMENT OPERATION

Filament Voltage 5.0 Volts
Filament Current 3000 Ma
RATINGS (Design Center Rating System)

Rectifier Service@

Peak Inverse Plate Voltage (Max.) .......cvveeivevevinnnnnn. 1550 Volts
AC Plate Supply Voltage (Each Plate, RMS) (Max.) 550 Volts
DC Output Current (Each Plate) (Max.) .......c........ een 87.5 Ma
Steady State Peak Plate Current (Each Plate) (Max.) ........ 1000 Ma
Transient Peak Plate Current (Each Plate) (Max.) ..........ooiiiiiiiiiiine, 4600 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Full-Wave Rectifier—Capacitor Input Filter

AC Plate Supply Voltage (Each Plate, RMS)® ... iiiiiiiiiiiiinnnnn, 300 450 Volts
Filter Input Capacitor .........cciiiiiieniiinnnnnns 40 40 uf
Effective Plate-Supply Resistance (Each Plate) . 21 67 Ohms
DCOutput Current.......ciiiiiienirreaieraaaanenans .... 300 275 Ma

DC Output Voltage at Filter Input 290 460 Volts
Full-Wave Rectifier—Choke Input Filter

AC Plate Supply Voitage (Each Plate, RMS)®) . i ittt 550 Volts

Filter Input Choke ... 10 Henrys

DC Output Current 275 Ma

DC Output Voltage at Filter Input ............... 420 Volts

Tube Voltage Drop for Ib = 275 Ma (Each Plate) .... 50 Volts
300 Ma (Each Plate) 54 Volts

NOTES:
(1) Horizontal Operation is permitted if Pins 1 and 4 are in a vertical plane.
(2) For use with Sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(3) AC plate voitage is measured without load.

5A“4 FULL-WAVE POWER RECTIFIER

Filamentary Twin Diode

Construction
Base .........cciiiiiiien, - - () TI2
Basing)... 5T
Outline
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 4.063 In. oM O
Maximum Overall Height ...... 4.625 In. l%
51 U

ELECTRICAL DATA
FILAMENT OPERATION
Filament Voltage. ... ..ot ittt i i iii ittt ssatannns 5.0 Volts
Filament Current ...............oiuvinne, e rereee s e 3750 Ma
RATINGS (Design Center Rating System)

Rectifier Service®
Peak Inverse Plate Voltage (Max.) ....civeveieneninnns e 1400 Volts
AC Plate Supply Voitage (Each Plate, RMS) (Max.) 500 Volts
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DC Output Current (Each Plate) (Max.) ....veiiiiiiinniisererseanasssenssass 105 Ma
Steady State Peak Plate Current (Each Plate) (Max.) . 1075 Ma
Transient Peak Plate Current (Each Plate) (Max.)® 525 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Full-Wave Rectifier—Capacitor Input Filter

AC Plate Supply Volitage (Each Plate, RMS)#) ... ....c.oiiiinviiiian, 300 400 Volts
Filter Input Capacitor .....cccvviiiiiiiieeniinnnns .. 40 40 uf
Effective Plate Supply Resistance (Each Plate) . 30 50 Ohms
DCOUtpUt Current. .. i i iraiii e rereiierantirasasanonannnns 350 325 Ma
DC Output Voltage at Filter Input ... ..ciiiiiiiiiiiniiiiiiiineienns 275 395 Volts
Full-Wave Rectifier—Choke Input Filter

AC Plate Supply Voltage (Each Plate, RMS)4) ... .. viiiiiiiiiiiiiiineeane, 500 Volts
Filter INpUt ChoKe . o.viiiiiii ittt et eeiesinees 10 Henrys
DC Output Current..........oiiiennnn. 325 Ma
DC Output Voltage at Filter Input 395 Volts
Tube Voltage Drop for Ib = 350 Ma Each Plate 50 Volts

NOTES:
(1) Horizontal operation is permitted if Pins 2 and 4 are in a vertical plane.
(2) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(3) Maximum duration 0.2 second.
(4) AC plate voltage is measured without load.

Color Television Type

IF/VIDEO/AGC AMP (Triode) 5AV8
0SC/SYNC SEP. (Pentode)

Medium Mu Triode and
Sharp Cutoff Pentode

Construction ............. Miniature T-6%2
Base .....iiiiiiiiiiiiiniiens Button 9 Pin
BaSiNg .ivveiiiiriiiiiieiiiiinneiinnns 9Dz
Outline ... ittt iiieienes 6-2

Maximum Diameter ....... .
Maximum Seated Height .......1. .
Maximum Overall Height ...... 2.187 In.

ELECTRICAL DATA
HEATER OPERATION

JUU L

Heater Voltage........... 4.7 Volts
Heater Current .......... 600 Ma
Heater Warm-up Time 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and Peak....ouvvieiiiiiiiiiiiiiniiinniiiiiiiieiiiinenenens 200 Volts
Heater Positive With Respect to Cathode
5 LN 100 Volts
Total DC and Peak 200 Voits
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section
Gridto Plate .. ... i i i i i e et 1.5 Pf
Input: g to (h+ k) 2.0 Pf
Output: p to (h + k) 0.34 Pf
Pentode Section
Grid NO. 1 to Plate (Max.) . voieiiiiieneeerareniraniirronecesssnesasnsnsas 0.04 Pt
Input: gl to (h + k + g2 + g3 + 1.5.) 7.0 Pf
Output: pto (h + k + g2 + g3 + 1.S.) 3.0 Pf
Coupling
Triode Grid to Pentode Plate (Max.) .....cciiiueiiiiiiiiniiiiineniieanes 0.02 Pf
Pentode Grid No. 1 to Triode Plate (Max.) .....ceviiiiiiioernsiaconncens 0.02 Pf
Pentode Plate to Triode Plate (Max.) ...c.oviiiiiiiiiinreiiineeneinannnns 0.15 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section
Plate Voltage (MaX.) ...iuvueuininenresnineirninionrneeenns 330 330 Volts
Grid No. 2 Supply Voltage (Max.) ..covurininrrnnsconnnaeans — 330 Volts
Grid No.2Voltage ......ovviiviiivrennranenenans See Rating Chart (Gen. Info. Sec.)
Grid No. 1 Voltage *
Positive Bias Value (MaX.)...venvreunerernenennenenennens 0 0 Volt

Plate Dissipation (Max.) ...iiiiiiinriercecnioannvonanaenss 2.8 2.3 Watts
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Grid NO. 2 INpUt (MaX.) tvtiviiiiiiiieeit e iiinrennrannnens —_ 0.55 Watts
Grid No. 1 Circuit Resistance)
Fixed Bias (Max.) ......... 0.5 0.25 Megohms
Cathode Bias (Max.) 1.0 1.0 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Section Section
Plate Supply VORage. ... iiiti ittt it rnnaenns 150 125 Volts
Grid No. 2 Supply Voltage... . —_ 125 Volts
Grid No. 1 Voltage .......... -3 — Volts
Cathode Bias Resistor cee — 56 Ohms
Plate Current ............c.ccvon.nn 15 12 Ma
Grid No. 2 Current ................ — 3.8 Ma
Transconductance ................ 4500 7800 umhos
Amplification Factor .............. .. 21 —
Plate Resistance (Approx.) 4700 170,000 Ohms
Ecl for Ib = 20 ya (Approx......... -17 -6 Volts
Ib with Ecl = -3 Volts, RK =0 — 1.6 Ma
NOTE:

(1) If either section is operating at maximum rated conditions, the grid No. 1 circuit re-
sistance for both sections should not exceed the stated values.

5Bc3 FULL-WAVE POWER RECTIFIER

Filamentary Twin Diode

Construction .................. Novar T-12
Base ............ Large Button 9-Pin, ES-76
BasingU:) .. ..t i, 9QJ
Outline
Maximum Diameter ............ 1.563 In.
Maximum Seated Height .......3.780 In.
Maximum Overall Height ...... 4.160 In.

ELECTRICAL DATA
FILAMENT OPERATION
Filament Voltage. . ...voit it it ittt ieieseranenaaaenn 5.0 Volts
Filament CUrrent ... ... i it e et e e et e i 3000 Ma
RATINGS (Design Maximum Rating System)

Rectifier Service®

Peak Inverse Plate Voltage (MaxX.) ...c.uiiiiiiiiiiiiiiiirinaneneneanonnsnenns 1700 Volts
AC Plate Supply Voltage (Each Plate, RMS) (Max.) 600 Volts
Steady State Peak Plate Current (Each Plate) (Max.) 1000 Ma
Transient Peak Plate Current (Each Plate) (Max.) .....cccciiiniienennnnnennn 5000 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Full-Wave Rectifier—Capacitor Input Filter

AC Plate Supply Voltage

(Each Plate, RMS)@®) 300 450 550 Volts
Filter Input Capacitor.......c.oevvvrnivinnnnan., 40 40 40 uf
Effective Plate Supply Resistance

(Each Plate) .............oiiiiieniinn, 21 67 97 Ohms
DC Output Current........ PP .11 21 (11 137.5-275 81-162 Ma
DC Output Voltage at Filter Input.............. 335-290 520-460 680-630 Volts
Full-Wave Rectifier—Choke Input Filter
AC Plate Supply Voltage

(Each Plate, RMS)®) ... . . i iiiaianes 450 550 Volts
Filter Input Choke...........ccovvvveennnnn.. 10 10 Henrys
DC Output Current .........covviiveenennn.. 174-348 137.5-275 Ma
DC Output Voltage at Filter input ........... 355-340 455440 Volts
Tube Voltage Drop for Ib =275 Ma.......ccovvviniiannnnn. — 47 Volts

NOTES:

(1) Horizontal operation is permitted if Pins 2 and 7 are in a vertical plane.

(2) Pins 4 and 7 may be used as tie points for AC line providing peak value does not exceed
200 volts.

(3) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 hertz.

(4) AC plate voltage is measured without load.
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RATING CHART (5BC3)
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FULL-WAVE POWER RECTIFIER 5BC3A

Filamentary Twin Diode

Construction ........ Ceraseenes Novar T-12

Base .....vvenenn Large Button 9 Pin, E9-88

(Exhaust Tip on Base)
9

Basing T2
Outline .

Maximum Diameter ............ 1.563 In.

Maximum Seated Height ....... 3.500 In.

Maximum Overall Height ...... 3.880 In.

The 5BC3A is identical to the 5BC3 except
for base with exhaust tip at bottom and shorter bulb.

[TPUl

FULL-WAVE POWER RECTIFIER 5DJ4

Filamentary Twin Diode

T2
Basing® ..
Outline
Maximum Diameter ............ 1.563 in.
Maximum Seated Height ....... 4.063 In.
Maximum Overall Height ...... 4.625 In.

I
ELECTRICAL DATA ) M
FILAMENT OPERATION
Filament Voltage...... P 5.0 Volts
Filament Current ..... et iteteeesinaacstasentntrseseriocaatnrenarraonaees . 3000 Ma
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RATINGS (Design Maximum Rating System)

Rectifier Service®

Peak Inverse Plate Voltage (Max.) .....cvvevirivernreniennenernroneennennnn 1700 Volts
AC Plate Supply Voltage (Each Plate, RMS) (Max.) 600 Volts
Steady State Peak Plate Current (Each Plate) (Max.) oo 1000 Ma
Transient Peak Plate Current (Each Plate) (Max.) .....ccoiviiiiiivinannns 5000 Ma

CHARACTERISTICS AND TYPICAL OPERATION
Full-Wave Rectifier—Capacitor Input Filter

AC Plate Supply Voltage (Each Plate, RMS)® ... ...cociiiinineen. 300 450 Volts
Filter Input Capacitor.....ovvieieneninennnnnennnns Ve 40 40 uf
Effective Plate-Supply Resistance (Each Plate) . eee 21 67 Ohms
DC Output Current......ccviiiniiiinenninnnnnn.n 300 275 Ma
DC Output Voltage at Filter Input ............. 290 460 Volits
Full-Wave Rectifier—Choke Input Filter
AC Plate Supply Voltage (Each Plate, RMS)®) ... ..iiiiiiiniiinrininnnn. 550 Volts
Filter Input Choke .......cciiiiiviniinennnennn, 10 Henrys
DC Output Current............. 275 Ma
DC Output Voltage at Filter Input 420 Volts
Tube Voltage Drop for Ib = 225 Ma (Each Plate) 44 Volts
275 Ma (Each Plate) ............... Ceeaineaas 50 Volts
300 Ma (Each Plate) .....cceveiuivnvnnnn. 54 Volts

NOTES:
(1) Horizontal operation is permitted if Pins 2 and 4 are in a vertical plane.
(2) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(3) AC plate voltage is measured without load.

Color Television Type
5U4GB FULL-WAVE POWERprECTIFIER

Filamentary Twin Diode

Construction ..........00vee. Octal T-12
Base .......c.ouunn B5-121, B5-127 or B8-118
Basing). .o iiiiiiiiiiiiiiiiiiiiienenaa BT
ee..12-16

T2

Maximum Diameter ............ 1.563 In.

Maximum Seated Height ....... 4.063 In.

Maximum Overall Height ...... 4.625 In. -
ELECTRICAL DATA U0

FILAMENT OPERATION

Filament Voltage...oouiiiii ittt it iiiiiitiettatetenaniennnnenennas 5.0 Volts

Filament Current ... . it i it e it e, 3000 Ma

RATINGS (Design Center Rating System)
Rectifier Service®

Peak Inverse Plate Voltage (MaxX.) ...veeeiiiereiieniiinniereenneninnnnnns 1550 Volts
AC Plate Supply Voltage (Each Plate, RMS) (Max.) .......c.eeenvnn.. 550 Volts
Steady State Peak Plate Current (Each Plate) (Max.) v 1.0 Amperes
Transient Peak Plate Current (Each Plate) (Max.) .......civiiiiiriuinnnnnn. 4.6 Amperes
CHARACTERISTICS AND TYPICAL OPERATION
Full-Wave Rectifier—Capacitor Input Filter
AC Plate Supply Voltage (Each Plate, RMS)® .. ......covviiiinnnnn.. 300 450 Volts
Filter Input Capacitor......ovvviiieiiiiiiiioinnnnnas 40 40 uf
Effective Plate-Supply Resistance (Each Plate) ........ccovevivnnnnn 21 67 Ohms
DC Output CUrrent. ...ttt ittt iaiiriereranseennseasssnennans 300 275 Ma
DC Output Voltage at Filter Input....... P 290 460 Volts
Full-Wave Rectifier—Choke Input Filter
AC Plate Supply Voltage (Each Plate, RMS)®) ... . iiiiiiiiiiiiiinnnnnnnn 550 Volts
Filter Input Choke ......covviiiiiiiiiiiiiiiiiaannana, 10 Henrys
DC Output Current.........cccenn.... 275 Ma
DC Output Voltage at Filter Input 420 Volts
Tube Voltage Drop for Ib = 225 Ma (Each Plate) 44 Volts

275 Ma (Each Plate) . 50 Volts

300 Ma (Each Plate) .......covviinnennnn. 54 Volts

NOTES:
(1) Horizontal operation is permitted if Pins 1 and 4 are in a vertical plane.
(2) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(3) AC piate voltage is measured without load.
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RATING CHART (5U4GB)
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Color Television Type
FULL-WAVE POWERprECTIFIER 5V3A

Filamentary Twin Diode

Construction ...........c...... Octal T-12
Base BS 110, B5-121 or B8-118
Basing®.. 5T
OQutline
Maximum Diameter ............ 1.563 In.
Maximum Seated Height .......4.063 in.
Maximum Overall Height ...... 4.625 in.
ELECTRICAL DATA
FILAMENT OPERATION
Filament Volage. ... oii it ittt tiiiee i ciiiiniiesssanansseeansssnnans 5.0 Volts
Filament Current ... ..coiiiiiiiiiiiiiiirriieiianennns e evreeeaae erees 3000 Ma

RATINGS (Design Maximum Rating System)
Rectifier Service @)

Peak Inverse Plate Voltage (MaX.) c..veiiiiiiiiiiiiiinniiereanessnnnrionenans 1550 Volts
AC Plate Supply Voltage (Each Plate RMS) (Max.) ........ 550 Volts
DC Output Current (Condenser Input) (Max.) ......cccounne 415 Ma
Steady State Peak Plate Current (Each Plate) (Max.) 1400 Ma
Transient Peak Plate Current (Each Plate) (Max.} ......... 6600 Ma
Bulb Temperature at Hottest Point ... o ittt 240 °C
CHARACTERISTICS AND TYPICAL OPERATION

Full-Wave Rectifier—Capacitor Input Filter

AC Plate Supply Voltage (Each Plate RMS)®) ... ........vvveenne... 300 425 Volts
Filter INput Capacitor. . oottt iiniiiareretesseanosirnnnsesseconoon 40 40 uf
Effective Plate Supply Resistance (Each Plate) .................o00. 20 50 Ohms
DCOutput Current. ... v i iiiiiieie i irenisiienaeanananeennsans 380 350 Ma
DC Output Voltage at Filter input 300 440 Volts
Full-Wave Rectifier—Choke Input Filter

AC Plate Supply Voitage (Each Plate RMS)®) ... iiiiiiiiiiiiiiiiinneannnns 500 Volts
Filter Input ChoKe ...iviinuriiiiiiiiiiiiieiiiiinesonnnannns 10 Henrys
DC Output Current........covvnnvnen, 350 Ma
DC Output Voltage at Filter input 390 Volts
Tube Voltage Drop for ib = 350 Ma (Each Ptate) .......... 42 Volts

NOTES: .
(1) Horizontal operation is permitted if Pins 2 and 4 are in a vertical plane
(2) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(3) AC plate voltage is measured without load.
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RATING CHART (5V3A)
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EACH PLATE (WITHOUT LOAD)

5VAGA FULL-WAVE POWER RECTIFIER

Heater-Cathode Twin Diode

Construction
Base ...........
Basing ........
Outline ..... Ceneeeansrsasireeneeanns

T2

Maximum Diameter ....... 1.563 In.
Maximum Seated Height .......3.313 In. -
Maximum Overall Height ...... 3.875 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage 5.0 Volts
Heater Current 2000 Ma
RATINGS (Design Maximum Rating System)

Rectifier Service®

Peak Inverse Plate Voltage (Max.) ....ccviiiiiiiiiiiiiiiiiininenreereaanaaes 1400 Volts
Steady State Peak Plate Current (Each Plate) (Max.) ceee 525 Ma
Transient Peak Plate Current (Each Plate) (Max.) ...c.cciviiinriinnninivenns 3500 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Full-Wave Rectifier—Capacitor Input Filter

AC Plate Supply Voltage (Each Plate RMS)®) .. . iiiiiiiiiiiiiiirnnnnnnans 375 Volts
Filter Input Capacitor. .. .vveeeeeenennneeeereeasessossssonenannnssnes 10 uf
Effective Plate Supply Resistance (Each Plate) 100 Ohms
DC Output Current........covvvvnnen. 175 Ma
DC Output Voltage at Filter Input 410 Volts
Full-Wave Rectifier—Choke Input Filter

AC Plate Supply Voltage (Each Plate RMS)®) . . .iiiiiiiiiiiiiiiininiannnnns 500 Volits
Filter Input Choke (Min.) vuoiuiiiieiiiinreiioiesnareneeeennenanennas 4 Henrys
DC Output Current.......... 175 Ma
DC Output Voltage at Filter tnput ....... 410 Volts
Tube Voltage Drop for Ib = 175 Ma (Each Plate) 25 Volts

NOTES:
(1) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.
(2) AC plate voltage is measured without load.
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Color Television Type
FULL-WAVE POWER RECTIFIER

Filamentary Twin Diode

construction  .....ioiiiiieiiia., Octal T-9

Bas€..... Cheeeees 5 Pln, B5-10 or B85-62

Basing®.. e tesecessseteanianns vee. BT

outline  ...iiiivinnnnnnesnnass 9-13 or 9-42 f
Maximum Dlameter ......... ...1.188 In.
Maximum Seated Height ....... 2.813 In.
Maximum Overall Height ...... 3.375 In.

ELECTRICAL DATA
FILAMENT OPERATION
Filament Voltage...coiuviiiniiiiiiiiiinianireriiniorensinseeeesssesanssansas 5.0 Volts
Filament CUrrent ... oiiiiiiiiiiieeiiinreeireiaisseirnareeisssrsnnsesnnnaons 2000 Ma
RATINGS (Design Maximum Rating System)
Rectifier Service@
Peak Inverse Plate Voltage (Max.) .......cvviuivieccennenns Ceeeerecaeeeaaaes 1400 Volts
AC Plate Supply Voltage (Each Plate) (Max 1 500 Volts
DC Output Current (Each Plate) (Condenser Input) (Max.) ........ocvvenen 42 Ma
Steady State Peak Plate Current (Each Plate) (Max.) .........cevuen A 400 Ma
Transient Peak Plate Current (Each Plate) (Max.) . .. 2.2 Amperes
Tube Voltage Drop for Ib = 125 Ma (Each Plate) .........c.oiiiiiiiinnnnes 60 Volts
CHARACTERISTICS AND TYPICAL OPERATION
Full-Wave Rectifier Service—Capacitor input Filter
AC Plate Supply Voltage (Each Plate RMS)® 350 Volts
Input Capacitor ....ciiiiiiiiiiiiiiiiiii e e, 10 uf
Effective Plate Supply Impedance (Each Plate) 50 Ohms
DCOutput Current.....cocovvvnnenens R 125 Ma
DCOutput Voltage ......c.oiviiiiiiiiiiiniiiiiiiiennenes eerereianaianees 350 Volts
Full-Wave Rectifier Service—Choke input Filter
AC Plate Supply Voltage (Each Plate RMS)®) 500 Volts
Input Choke ......covniuunns, et tetersreteean et iesaenes 10 Henrys
DC Output Current..... eee . .. 125 Ma
DCOUtpUt VOIAZe tivvnriniii it iiitinrtiiieiaransiinrnseseenasusonnen 390 Volts

NOTES:

(1) Horizontal operation permitted if Pins 2 and 4 are in a vertical plane.

(2) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 Hertz.

(3) AC plate voltage is measured without load.
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Positive Grid No. 1 Voltage (Max.) 0 VoIt
Plate Dissipation (Max.) ....cvivvevevenccnans 2.5 Watts
Grid No. 2 Dissipation (Max.) ....eeeeeieeriiiniierecessnnsssscecsoaceanss 0.55 watt
Grid No. 1 Circuit Resistance
Self Bias (MaX.) toiireriiiiiiiirerernninescosioceesnonsnscerscscsosnnanans 1.0 Megohm
Fixed Bias (MaX.) tiiieiiuriiurieieniiinieiisssiorenarasscsansaaanansnssss 0.25 Megohm
Diode Section (Each Diode)
Continuous Diode Current (MaxX.)...oovvniinnenerrsesessneossissossssnnnnas 5.0 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Pentode Section

Plate VoItage ...vvviiiiieitiereiennenseseceereenenonnesessassasnnnsanasnans 125 Volts
Grid No. 2 Voltage .. 125 Volts

Grid No. 1 Voltage .. -1 Volt
Plate Current ........ 12 Ma
Grid No. 2 Current 4.5 Ma
Transconductance 10,000 umhos

Plate Resistance (Approx.) 150,000 Ohms
Grid No. 1 Voitage for Ib = 20 ya (APProX.) «cieueiieeennrenoneressasononnan -7 Volts
Diode Section (Each Diode)

Tube Voltage Drop for Ib = 50 Ma ......iiiiiiiiinririnneniiienenearone 10 Volts

AVERAGE PLATE CHARACTERISTICS
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BAEIU Color Television Type
s COLOR MATRIX AMPLIFIER

Medium Mu Triple Triode

Construction.............. Compactron T-9
Base
Basing T9
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ....... 2.375 In. gy, (]
ELECTRICAL DATA UTRATD
8AC10 6AC10 6AC10
HEATER OPERATION Series Parallel Series
Heater Voltage 8.4 6.3 + 0.6 6.3 Volts
Heater Current 450 0.6 600 Ma

Heater Warm-up Time .....o.oviniiiiiiiiiieinnnennnnn, 11 — 11 Seconds
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DCand Peak ... ..veiiiinriiiiiiiniiiiiiiineriernasnennsancnns 200 Volts
Heater Positive with Respect to Cathode

D voesrsnonnennenaesasstosersnasoassssssssssnsuansorsassssssnnnusns 100 Volts

Total DCand Peak ....iiiiurininiieeeeriieerreienseseacaccsannnans 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section No. 1  Section No. 2 Section No. 3

Grid to Plate 1.3 1.2 1.2 Pt
INPUL cevveenenensnnens 2.4 2.6 2.6 Pf
OULPUL v eveiiiiani ettt aanns 22 0.30 0.44 Pf
RATINGS (Design Maximum Rating System) (Each Section)

Plate Voltage (Max.) ..iivviiiiiiinnrenenneonnns 330 Volts
Plate Dissipation (Max.) 2.0 Watts
Grid Circuit Resistance (MaX. ). iiiiiiiiiieiiieerereeeeeennnsnennneennn 0.5 Megohms
CHARACTERISTICS AND TYPICAL OPERATION

Plate VOB vt it i it ititteeeeceannenaraneenennsnanens 200 Volts
Cathode-Bias Resistor ............ 150 Ohms
Amplification Factor .............. 62

Plate Resistance (Approx.) .... 10,700 Ohms
Transconductance ... .. 5800 umhos
Plate Current ... ...ciieiiiiinireanioiiiananannns 9.0 Ma
Grid Voltage for Ib = 100 pa -5 Volits

Color Television Type

AUDIO POWER AMPLIFI
FM DETE(?TMORL FIER BAD"]

Beam Pentode and Sharp Cutoff Pentode

Construction.............. Compactron T-9
Base ... .Button 12 Pin, E12-70
Basing .. ...12EZ T9
Outiine  ..viveererinrererienrrnnnnenns 9-59
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2,000 in.
Maximum Overall Height ....., 2.375 In.
y
ELECTRICAL DATA LRl
HEATER OPERATION
Heater VoItage. ...ovuiiiiiiiirereneieseserinsesinieressocsianensscannensas 6.3 Volts
Heater Current ... ..viiireiiiiiiiiiiiiiiiiiiieiintiiiiietseeteneennnaesns 1050 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak...vveveiineerereonnennnaerorerarsensssssesonseensons 200 Volts
Heater Positive with Respect to Cathode
DC tiiiiiiiiiinnenannesns edednanaanaa . e seacanEannE A e 100 Volts
Total DC and Peak. ....vvieiiiinreeieeenaiosertiioiorreesscancasensenns 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Section No. 1 (Power Amplifier)

GridtoPlate .....covvviiiiiiiiiiiiiniiinenann, 0.26 Pf
Input: gto(h+ 1k 4 1g2 + 1g3 + IS) . 11.0 Pt

Output: pto (h + 1k + 182 + 1g3 + IS) 11.0 Pf
Section No. 2 (FM Detector)

Grid NO. 110 Plate (Max.). .. veurueinrineenseniensiiisnerssenecnsessenscaees 0.024 Pf
Grid No.3toPlate .....ciiiiiiiiiiiiiiiierenierennnnennns 3.4 Pf
Grid No. 1to (h + 2k + 2g2 + 2g3 + IS) 8.0 Pf
Grid No. 3 to (h + 2k + 2gl + 2g2 + 2p + iS) 9.5 Pf
Grid No. 1to Grid No. 3 0.12 Pf
Plate No. 1 to Plate No. 2 0.34 Pf
RATINGS (Design Maximum Rating System)

Section No. 1 (Power Amplifier)

Plate VOIage . o.ouviiriniiiiiniiiiereteeneetesaaioronnieseronneoannnees 275 Volts
Screen Voltage...... . 275 Volts_
Plate Dissipation ... 10 wWatts
Screen Dissipation 2.0 Watts

Grid No. 1 Circuit Resistance
Fixed Bias ...... 0.25 Megohm
Cathode Bias ...uvveurieneneneissesesosnseosoeertosssescasecsscasasssnnas ! 0.5 Megohm
Section No. 2 (FM Detector)
Plate VOIage «.ieiiiiiiieiiiiieiiineaiitiieesetraiiersnassnnensnnnnnnes 300 Volts
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Suppressor Voltage ........coeveuu.n . ....-100 to 425 Volts
Screen Supply Voltage........ 300 Volts
Positive DC Grid Voltage...... e . 0 Volt
Plate Dissipation ............. . .. 1.7 Watts
Screen Dissipation cees e A 1.0 watt
Grid No. 3 Dissipation .......... eeeee 0.1 watt
Grid No. 3 Circuit Resistance 0.68 Megohm

Grid No. 1 Circuit Resistance
Fixed Bias ..ot ittt ittt i e et e 0.22 Megohm

Cathode Bias .. 0.47 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Section No. 1 (Power Amplifier)
Class Al Amplifier
Plate VOItage ....ooviiiiiiiiiiiiiiiiiiiiiiiiiinnenn e enresenraaeee s 250 Volts
Screen Voltage.......ccviiviiiiiiineninnnnnn. 250 Volts
Grid No. 1 Voltage ..... -8.0 Volis
Peak AF Grid Voltage 8.0 Volts
Plate Resistance (Approx ) .. 100,000 Ohms
Transconductance ........... coes 6500 ymhos
Zero Signal Plate Current......cooviiiineniinnrenennns 35 Ma
Maximum Signal Plate Current ................... 39 Ma
Zero Signal Screen Current ..... ettt 2.5 Ma
Maximum Signal Screen Current ..... 7.0 Ma
Load Resistance .................o.... 5000 Ohms
Total Harmonic Distortion (Approx.)... 10 Percent
Maximum Signal Power Output. ... ...cooiitiiiiii ittt iieieieeeerannes 4.2 Watts
Section No. 2 (FM Detector)
Plate VoOaBe «.eeiitiiii ittt ittt ittt ettt e eeneeannseenanaann 150 Volits
Suppressor Voltage ceen 0 Volt
Screen Voltage...ocoviiiiiiiinnniiiieeerennnnns . 100 Volts
Cathode Resistor ........ccocoviivvinnn. 180 Ohms

Plate Resistance (Approx.) .... 110,000 Ohms

Transconductance (Gl) 3400 umhos
Transconductance (G3) 600 umhos
Plate Current .. 2.8 Ma
Screen Current ........ 3.4 Ma
Ecl for Ib=20pa ..... ceen -4.5 Volts
[ I o T g o T 1 7S T -7 Volts
BAF3 DAMPER
12AF3
Heater-Cathode Diode [
Construction ............. Miniature T-61»
Base .............n .Button 9 Pin, ES-1
Top Cap ......... e Cl-1 T6%
Basing
Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 3.000 In.
Maximum Overall Height ...... 3.281 In. T

ELECTRICAL DATA
HEATER OPERATION
12AF3 6AF3
Series  Parallel

Heater Voltage. oo iir ittt it ettt eeeeeeeeeeennnnnns 12.6 6.3 Volts
Heater Current ................... 600 1200 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
LA PN 1000 Volts
Total DC and Peak ....i.iieiieiirr i rerenertaneeaeenanuoannennennnn 4500 Volts
Heater Positive with Respect to Cathode
L 100 Volts

Total DC and Peak ... 300 Volts
DIRECT INTERELECTRODE CAPACITANCES
Heater to Cathode ... ... . ittt i i et 2.8 Pf
Plate to Cathode and Heater.. 6.0 Pf

Cathode to Plate and Heater 9.0 Pf
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RATINGS (Design Maximum Rating System)
pamper Service

peak Inverse Plate Voltage (Max.)®
piate Dissipation (Max.)
Steady State Peak Current (Max.)
DC Plate Current (Max.)

Bulb Temperature (Max.). . ..eoerereraransrorsitirinatensateaceroronansens

CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib = 350 Ma

NOTE:

4500 Volts
6.0 Watts
750 Ma
185 Ma

. 220°C

. 25 Volts

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

AGC KEYER, SYNC SEPARATOR
AND VIDEO AMPLIFIER

GAF11

10AF11, 12AF11, 15AF11

Hi Mu Triode, Medium Mu Triode
and Sharp Cutoff Pentode

Construction.............. Compactron T7-9
Base ........ ....Button 12 Pin, E12-70
BaSiNg +.vvvvirvviieernananasnnerrnes 12DP
Outling  ..iiiiiiiiiniiiiineniatonnnnes 9-58
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.250 In.
Maximum Overall Height ...... 2.625 in.

ELECTRICAL DATA
HEATER OPERATION

15AF11 12AF11  10AF11

Series Series Series
Heater Voltage..........coiiiiiiiiniiiinnns 14.7 12.6 9.8
Heater Current .......... 450 450 600
Heater Warm-up Time 11 11 11

Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and Peak
Heater Positive With Respect to Cathode
DC
Total DC and Peak
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode No. 1
Gridto Plate ....iiiiiiiiiinnererireinennnnnnsaserarosersnanscsens
Input: 1Tgl to (1Tk 4 2Tk
Output: 1Tp to (1Tk + 2Tk
Triode No. 2
Grid to Plate
Input: 2Tgl to 2Tk +
Qutput: 2Tp to 2Tk 4+
Pentode
Grid to Plate
input: Pglto 2Tk + Pk + Pg2 4+ Pg3 + h 4+ IS) ..
Output: Pp to 2Tk + Pk + Pg2 + Pg3 + h + 1S)
Coupling
Pentode Plate to Triode No. 2 Plate (Max.) ...vvviiniiiinienereannnnannnenss
Triode No. 1 Plate to Triode No. 2 Plate (Max.) .c.vvireiiiinrennneinacrianns
RATINGS (Desigh Maximum Rating System)
Triode No. 1
Plate Voltage (Max.)
Positive DC Grid Voltage (Max.)
Plate Dissipation (Max.)
Grid Circuit Resistance
Fixed Bias (Max.)
Cathode BiasS (MaX.) cueeeeeieineroneeearaciasnenasssssasacassssasaases vee
Triode No. 2
Plate Voltage (Max.)
Positive DC Grid Voltage (Max.) ..
Plate Dissipation (Max.)

......... Pk e
Pk

[TTATT

6AF11
Parallel
6.3 Volts
1050 Ma
— Seconds

200 Volts

100 Voits
200 Volits

nNO W

VYUY TVUD TVTIUVD
-+ = =

w N W nNwe
. ———

- -

330 Volts
0 Volt
1.1 Watts ~

0.5 Megohm
1.0 Megohm

330 Volts
0 Volt
2.0 Watts
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Grid Circuit Resistance

Fixed Bias (MaX.) +vvivivrrrinnensaccanrrsnsononnnnnns erreeeeenaas [ 0.5 Megohm

Cathode Bias (Max.) ........... et eetseeieet it sttt e 1.0 Megohm
Pentode
Plate Voltage (Max.) ...ccovviviininininnnnn. Ceeeesesateatcecaacastartnassoann 330 Volts
Screen Supply Voltage (Max.) «.oueeeiiiriiriiiiiniinrrrrririiinsnaannnnss 330 Volts
Screen Voltage ............co0nes See Rating Chart (Gen. Info. Sec.)
Positive DC Grid No. 1 Voltage 0 Volt
Plate Dissipation ......... e .. 5.0 Watts
Screen Dissipation... . . 1.25 Watts
Grid No. 1 Circuit Resnstance

FiXe@d Bi@S tvvenennnnnerererenerronsscasseoceoscsssasearsssososasssnnnnnnns 0.25 Megohm

CathOde BidS v.vvrrvreieerrorreeeenenenrnnasssssonnasscsssssescannsnsssens 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode No. 1
Plate Voltage «.oivuineriiiieiininanecceaeeeesosnniesnnserosecesonsonnsnnnnns 200 Volts
Grid Voltage ........... .. s ceevennes 2.0 Volts
Amplification Factor . . 68
Plate Resistance (Approx.) ... . 12,400 Ohms
Transconductance ..... senene 5500 umhos
Plate Current ....c.iiiniiiiniiiiieeeenniiinierenanann . 7.0 Ma
Grid Voltage (Approx.)

Ib =10 ua...... erreeeieeneaas e et eet it te e ettt aeasataen -5.5 Volts
Triode No. 2
Plate Voltage .......... et isesesesennssasasatttitocasstantanncassesasatinans 200 Volts
Cathode-Bias Resistor ................ . 220 Ohms
Amplification Factor .................. eee 41
Plate Resistance (Approx.) ... 9400 Ohms
Transconductance ....... 4400 ymhos
Plate Current .......... 9.2 Ma
Grid Voltage (Approx.)

Ib=10ga......... Y -6.5 Volts
Pentode Section
Plate Voltage «........ovvenunen e et 50 200 Volts
Screen Voltage...ccooviiiiiiieiiiiiiiieesniiiiiennnaens cees 150 150 Volts
Grid No. 1 Voltage ............... e eerseasseicaanaara, e 0 — Volts
Cathode-Bias Resistor ...... e areeenenieeiana e — 100 Ohms
Plate Resistance (Approx.) ............ — 68,000 Ohms
Transconductance — 11,000 gmhos
Plate Current ..... .. 55 24 Ma
ScreenCurrent................................................. 18 4.8 Ma
Grid No. 1 Voitage (Approx.)

Ib=100 p4a..c0c0virrerierennnnan e rbebeesierenaaaa Cereeraaees — -10 Volts

Color Television Type

GC A IFIER
BAGg ANI;\ VIDEOWI l;)AIiVI';’LIFIER

Triode and Frame Grid Pentode

Construction.............. Compactron T-9
Base ... .....Button 12 Pin, E12-70
Basing .... ..
Outline ..........ccoeiiut eererenn 9-59

Maximum Seated Height .
Maximum Overall Height ..

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage.............cccevvuns e eeens ettt e ar et ee sttt asnanan 6.3 Volts
Heater Current ... ... . iiiiii ittt ittt tieetiereetentennriisenes 820 Ma
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode
Total DCand Peak ... ..civiniiiiiiiiiiiiiiniieiiesnncnennenninianns 200 Volts
Heater Positive with Respect to Cathode
D

uguT

O 100 Volts
Total DCand Peak .....c..ocvviiiiiiiiniieninnes ferervees vevee.. 200 Volts
DIRECT INTERELECTRODE cAPACITANCES (Unshlelded)
Triode
GridtoPlate .....cooviiiiiiiienneinne, et ie e, 2.8 Pf
Input: Tgto (h 4 Tk 3.6 Pf
Qutput: Tpto (h + Tk 2.2 Pt
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pentode
Grid No. 1to Plate ..o.iuiiiiiiiiiii ittt eerareaciaaeencaaanns
input: Pgl to (h + Pk 4+ Pg2 + Pg3 + IS)
output: Ppto (h + Pk + Pg2 + Pg3 + IS)

RATINGS (Design Maximum Rating System)

Pentode Triode
Section Section
Plate Voltage (MaX.) ..iiiiiinrnireerieennnssnnrsacansssssnnns 330 330 Volts
Screen Voltage (Max.) .ooviireiriiiiiiiniiiriioniiesennaaneesnns 200 — Volts
Positive DC Grid No. 1 Voltage (Max.) .cocvivviiiuiinirinennnan 0 0 Volt
Plate Dissipation (Max.) ......... . 10 1.1 Watts
Screen Dissipation (Max.) c.vviiiiiiiinineirininenneeiescsanees 1.5 — Watts
Grid No. 1 Circuit Resistance
With Fixed Bias (Max.) ...vvviinniiiineneneneiiiiinnnnnncenns 0.1 0.5 Megohm
With Cathode Bias (Max.) ..vvveiinniiiiieennensnnneinnnnnas 0.25 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Pentode Triode
Section Section
Plate VOItAZe t.vvivieiiiniiinrennneeiinssinsaninnioineoenns 55 250 150 Volts
Screen Voltage....... e oo 125 150 — Volts
Grid No. 1 Voltage 0 — — Volt
Cathode-Bias Resistor — 56 350 Ohms
Amptlification Factor .........ccooiiiiiiiiiiiiiiiiiiiii — — 39
Plate Resistance (APProx.) cvcvveiiirririeessivienriinneeans — 40,000 8500 Ohms
TranscondUCEANCE .. .uvuuireereiarennnancssctroronsnccsssans — 30,000 4600 xmhos
Plate Current 56 28 6.2 Ma
Screen Current ...oeeiiiiiiiiiiiiiiiiiiiiir e it e s 21 5.6 — Ma
Grid No. 1 Voltage (Approx.)
1D =20 BA. s eeeiivniririnneliressssnnnensoesosessssnnnnsones — — ~7 Volts
Grid No. 1 Voitage (Approx.)
ID == 100 A, . cuteeiunrornssonneronetsssecsnsssnnssonnnsoane — -5.4 — Volts
FM STEREO MULTIPLEXER BAG"
30AG11

Double Diode, Twin Triode

Construction.............. Compactron T-9
Base Button 12 Pin, E12-70
BasSinNg tiviiieiaiirrrrrrttciinnnninns 12DA T9
Outline ..oiiiiiiiiiiiiiiiiiierennnnns 9-56
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 1.500 in.
Maximum Overall Height ...... 1.875 In.

[T
ELECTRICAL DATA

HEATER OPERATION
30AG11 6AG11

Series Parallel
Heater Voltage. . .vviiiiriiireiiiiiirinneninienesnsnnineennnnens 30 6.3 Volts
Heater Current ...ttt iviiiienieees 150 750 Ma
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and Peak ..ivivtiiiiiiiinieiineiinneiieteeiiecnasesensnesnsenns 200 Volts
Heater Positive With Respect to Cathode
DC «iiviiiiininnn. Y 100 Volts
Total DCand Peak ....civviiiiiiiirriieienraianitirsennenennnnnsseeanen 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode (Each Section)

GridtoPlate ...........coovivinnn 1.8 Pf
Input: gto (h + k) 3.8 Pf
Output: pto (h 4+ k) 0.24 Pf
Diode (Each Section)

Plate to Cathode and Heater........cvviiniiiiiiiiiienninniiineenessennianaseens 2.2 Pt
Cathode to Plate and Heater......cooviveiiiiinrneienarariissnnnnsesceensnssnne 5.5 Pf
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Coupling

Triode Grid to Diode Plate (MaX.)...ovviviivrinnnnnnn e teeeeeeatareeeeraaan 0.1 Pf
No. 1 Triode Grid to No. 2 Triode Grid (Max.) e 0.01 Pf
No. 1 Triode Plate to No. 2 Triode Plate.......covviiiiirernninininnnnnes Cereene 0.5 Pf

RATINGS (Design Maximum Rating System)

Triode (Each Section)

Plate Voltage (Max.) ....covviiiiiiniinnnnnnnns 330 Volts
Plate Dissipation (Max.) 2.0 Watts

Diode (Each Section)
Diode Current (Continuous Operation) (Max.) ....ovvviriinnrernnenersroneenes 5.0 Ma

CHARACTERISTICS AND TYPICAL OPERATION
Triode (Each Section)

Plate Voltage .....covvvivniiniiiiiiiiianneiennes 125 Volts
Grid Voltage ........ -1.0 Volt
Amplification Factor . 66
Plate Resistance...... .... 85000hms
Transconductance 7800 umhos
Plate Current .......oiiiiiiiiiiiiiiiinnnenes 7.5 Ma
Grid Voltage for Ib =30 ua .. . -5 Volts
Diode (Each Section)
Average Diode Current for Eb = 5 Voits ...... v eeeeeeetat e e e 18 Ma
6 AHB Color Television Type
RF/IF/AMPLIFIER
Sharp Cutoff Pentode
Construction ..... [ Miniature T-5%,
Base ......... ....Button 7 Pin, E7-1
Basing
Outline
Maximum Dlameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 in.
Maximum Overall Height ......2.125 In.
|
ELECTRICAL DATA " '
HEATER OPERATION
Heater VOlage. oottt it et ettt et r et eanrneennennannes 6.3 Volts
Heater Current ... .. i i it i iineaneteenteanntnnanenaans 450 Ma
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and Peak....oiveiiieerinriiiinrietioeeneraresenerinnsesonnennn 100 Volts
Heater Positive With Respect to Cathode
Total DCand Peak.....v.viviiiiiiiinriiriiiiieiaennnenns 100 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shlelded)
Grid NO. 110 Plate (Max.)eeee e iiiiieinieeineiiieeiineanersoseroseesennnennnns 0.02 Pf
Input: glto(h+ k 4 g2 + g3) 10 Pf
Output: pto(h+ k+ g2+ g3) 3.6 Pf
RATINGS (Design Center Rating System)
Plate Voltage (Max.) ...c.iiiiiiiiniiiiiiirnnnioneisnaccansssnssaannrosonnns 300 Volts
Grid No. 2 Supply Voltage (Max.) v .uuiiiireieitiinerennsoaseennncnensoenoannn 300 Volts
Grid No. 2 Voltage ............. Citisessrsnns ..See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.) ..iviiiriieeiiiiertrireennnnnersrenessnanersesssenss 3.2 Watts
Grid No. 2 Dissipation (Max.) Cirreeeseneaeaen 0.4 Watt
Cathode Current (MaxX.)...vveviinnannnnnnnns e eteeeeeerrr ettt e 13 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Conn., Conn.
Plate Voltage ........co ittt e ieininnnns 150 300 Volts
Grid No. 3 Voltage .. Connected to Cathode at Socket
Grid No. 2 Voltage vee —_ 150 Volts
Cathode Bias Resistor ...................... ces 160 160 Ohms
Plate Current ......cciiiiiiiiiiiiiininienes . 12.5 10 Ma
Grid No. 2 Current ............... e — 2.5 Ma
Transconductance ..........ccceiieiinnnnenes eee 11,000 9000 umhos
Amplification Factor 40 —_
Plate Resistance (Approx.) .. 3600 500K Ohms

Ecl for Ib = 10 ua (APPFOX.).s.vmomemomooniins v -7
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Color Television Type
VIDEO AMPLIFIER 6AH9
AND COLOR BLANKER 9AH9

Medium Mu Triode and
Sharp Cutoff Frame Grid Pentode
Construction Compactron T-9

BASE teeiiiiarieiiieniiiiiiiaiaaaas E12-70 T9
BaSIiNE «iveeiuninnerresnaasasenrennns 12H)
Outline .. oot 9-58
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overail Height ...... 2.375 In. s
ELECTRICAL DATA
HEATER OPERATION 9AH9 6AHY
Heater Voltage . ..t i it ettt et ettt e ananann 8.8 6.3 Volts
Heater Current .......... 600 900 Ma
Heater Warm-up Time — 11 Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK......coviniitiit ittt ittt et eiteeaninntaaneres 200 Volts
Heater Positive with Respect to Cathode
D ot e i e et 100 Volts
Total DC and Peak......uiiiiiiiiiiiiie ittt iiaanirnnnans 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Without Shield)
Pentode Section

Grid 1 to Plate: (gl to P)
Input: glto(h+ k + g
Output: pto(h + k 4 g2
Triode Sectlon

Grid 10 Plate: (B 10 P) vttt ittt e et tter e ciaanaraaaas
Input: gto(h+ k)
Qutput: p to (h + k)

RATINGS (Design Maximum Rating System)

Triode Pentode
Section Section
DC Plate Voltage (Max.) «.coovviiriiiiiiiiiiineneniinnnnenns 330 400 Volts
Positive DC Grid 3 Voltage (Max.)....cooviiiiiiiiiiiinn., —_ 0 Volts
Grid No. 2 Supply Voltage (Max.) ...voiviiiiineiiiinn e 330 Volts
Grid No. 2 Voltage.......coiivviiiiiiiiiiinnn,, . info. Sec.)
Positive DC Grid No. 1 Voltage (Max.) 0 0 Volt
Plate Dissipation (Max.) ....vciivereniinnnennnnnn . 10.0 Watts
Grid No. 2 Dissipation (Max.) ....voiviiiiiiienianns 1.0 Watt
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) ..... R Ceveaaes Ceenaes e 1.0 0.1 Megohm
Self Bias (MaAX.) tuvtttiiiiiiininerieeeeennnnananionecsvenn — 0.25 Megohm

Note: Control grid to cathode spacing on the pentode section of this type is of such low
order of magnitude as to preclude the use of voltage between these elements of more than
50 volts dc or peak ac in commercial tube checkers and shorts indicating devices, particularly
where mechanical excitation of the tube is employed.

CHARACTERISTICS AND TYPICAL OPERATION

Triode Pentode

Section Section
Plate Supply Voltage............ vty 250 250 50 Voits
Grid No. 2 Supply Voltage e — 150 125 Volts
Grid NO, 1 VoHage ...ovviiiiiiiiinniiiiie e -9 0 0 Voits
Grid No. 3 Voltage (Referred to Negative end of Rk). — 0 0 Volt
Cathode Resistor (Bypassed) ......ccocvviiiniinnen. — 122 0 Ohms
Plate Current ... . it i, 8 25 76 Ma
Grid No. 2 Current .....oviiiiniiiiinniiiinenninanns — 6 320) Ma
Transconductance (Grid No, 1to Plate) ............ 2750 21,000 — pmhos
Plate Resistance (Approx.) 7300 55,000 — Ohms
Amplification Factor ........... 20 — —
Grid No. 1 Voltage, Approx. for |Ib = 100 ua

(G 1) TS -18 -7.2 — Volts
NOTE:

(1) Current drawn only for short intervals so as not to damage the tube.
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GAK5/EF95 RF AMPLIFIER

Sharp Cutoff Pentode

Construction ............. Miniature T-5%
Base ........ .. ...Button 7 Pin
Basing ...7BD
Outline  ..iiiiiiiiiii i iniiiienean, 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.500 in.
Maximum Overall Height ...... 1.750 In.
ELECTRICAL DATA
HEATER OPERATION
Heater Voltage. .. .o.vu i i i e e ettt aees 6.3 Volts
Heater Current .. ... i i i i it 175 Ma
Maximum Heater-Cathode Voltage 90 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded ™ Unshielded
Grid to Plate 0.02 0.03 Pf
Input ... .. .ol .. 4.0 4.0 Pf
OUtPUL o i et i i i 2.8 2.1 Pf
RATINGS (Design Center Rating System)
Plate Voltage (Max.) ...oivirriiiiiiiiii it iiiii e eraenanannannens 180 Volts
Plate Dissipation (Max.) ....ciiiiiieinniiiiiinanas 1.7 Watts
Screen Voltage (Max.) .....coviiiiiiiiiiiniiniennns 140 Volts
Screen Dissipation (Max.) ..... 0.5 Watt
Screen Supply Voitage (Max.) ....... 180 Volts
Positive Control Grid Voltage (Max.). 0 Voit
Cathode Current (MaxX.). .. i iiriiiiiiiiiiiii i iaantiiiraersnrennnn 18 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage ...ooiiiiiiiii it ei it iaieenas 120 180 Volts
Screen Voltage.............. - . 120 120 Volts
Cathode Bias Resistor@ ... RN .. 180 180 Ohms
Plate Current .............. . 7.5 7.7 Ma
Screen Current ....ooiiiiiiiiiiiiiea. 2.5 2.4 Ma
Transconductance ..........ccviiiiiiiiiiieiiniininan 5000 5100 umhos
Plate Resistance (Approx.) 0.30 0.50 Megohm
NOTES:
(1) Shield No. 316 connected to cathode.
(2) Fixed bias operation is not recommended.
GAKIG Color Television Type
COLOR DIFFERENCE AMPLIFIER
9AK10
Triple Triode
Compactron T-9
E12-70
12FE T9
....... 9-59
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.250 In.
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA LRl
HEATER OPERATION
9AK10 6AK10
Heater Voltage. ..ooiu it ittt e e e e ianannnes 9.5 6.3 Volts
Heater Current .............cviiiaien 600 900 Ma
Heater Warm-up Time 11 — Seconds

Maximum Heater Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK ....iiieeieinenniieeriseeenneaneeeseseonnnesnoannns 200 Volts

O S 160 Volts
Total DC and Peak ....vvieineiiiirit it iieee it iinaeeanannens 200 Volts
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pIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section1l Section2 Section3

GridtoPlate .......ociiiiiiiiiiiiiiiiiiiiien 3.2 3.0 3.0 pf
jnput: (G to K and H) 4.2 4.2 4.2 pf
Output: (P to K and H) 0.3 0.4 0.54 pf

RATINGS (Design Maximum Rating System) (Each Section)

Plate VoItage .. .ivitiiiiiitinniiaesraratonenussosesusnncnaasscocssaancanns 330 Volts
Grid Voltage

Positive BiaS Valu@ ....i.iiiiiniiiiiiniiiiiiiiiiiniiiiseeeeerosancearsonns 0 Volt
Plate DiSSipation .. ..iiiieiniiiii ittt it et e 2 Watts
Grid Circuit Resistance

FiX@A BiaS v oiittnniiieetruannnanisssenessneneessosnacsssonosossanassssnssns 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Plate VO AEE . .vvt it iiiaeetaeeeesonaaessseearrnseaansssescccasnnasoanes 200 Volts

Plate Current .............. .00l 10 Ma

Amplification Factor 53

Plate Resistance (Approx.) 7500 Ohms
Transconductance ............... 7000 umhos
ECLforib =100 p@ ...uriitteiittiiiniiiiieeenrerenitoinareennnecasonnason -7 Volts

GAL3JEYSS

Heater-Cathode Diode

Ll
Construction .............
Base .....cciiiiiiinnn
TOP CaAP tvveerrrneeenenenenacnonenn T}
BasSinNg «vvvriiiinrriiiitneceiannnnane
Outline  ...iveriiieriiniriniiinnnae,
Maximum Diameter ...
Maximum Seated Height . .
Maximum Overall Height ...... 3.500 In. T 1
ELECTRICAL DATA WIK
HEATER OPERATION
Heater VoItage. ..o vviiiiiiieteesinneetteeeeconnacersrssnosnnnsseceeasnsnnnnnons 6.3 Volts
Heater Current .....ooviiiuiiiiiiiiiinieeiiueneisinenionnscnnns .. 1550 Ma
Maximum Heater-Cathode Voltage 6600 Volts
DIRECT INTERELECTRODE CAPACITANCES
Plate to All Other Elements. . ...ttt ittt iieanenes 8.6 Pf
Cathode to Heater ....ciuuuiiiiiiiiiiii ittt e erniaaarasneres 2.0 P
RATINGS (Design Center Rating System)
Damper Service®)
Peak Inverse Plate Voltage (Absolute Max.) .....coiiiiiiiiiiiieieininnnneenes 7500 Volts
Peak Plate CUrrent ... cuiireeiiiiiiiiientiiiitieeennersisrenereeraeroianannns 550 Ma
DC Piate Current .. 220 Ma
Plate Dissipation .o iiiiiiii ittt eiiiiiareiiiii ettt 5 Watts

NOTE:
(1) For operation in a 525-line, 30-frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission.’’

The duty cycle of the voltage pulse not to exceed 15% of a horizontal scanning cycle.

Color Television Type
FM or TV DETEPCTOR BAI-5

3ALS5, 12AL5

High Perveance Twin Diode

[}

Construction ........ .Miniature T-52 1) () ()
Base ............ ...Button 7 Pin
BaSiNg ..vveerierrrronnncccnenrasanann 6BT
OULINE  vneensemsssmsessssmesnnseneen 5.1 yo OL

Maximum Diameter ............ 0.750 In.

Maximum Seated Height ....... 1.500 In. Q) De

687

Maximum Overal! Height ...... 1.750 In.
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ELECTRICAL DATA
HEATER OPERATION

3ALS 6ALS 12AL5

Heater Voltage........coiiiiiiiiiiiiiiiiiiianns 3.15 6.3 12.6 Volts
Heater Current .............. 600 300 150 Ma
Heater Warm-up Time 11 — — Seconds
Maximum Heater-Cathode Voltage ............ 200 330 330 Volts
DIRECT INTERELECTRODE CAPACITANCES

Shielded ) Unshielded
Plate Input (Each Section)........ et 3.2 2.5 Pf
Plate to Plate .......ciiiiiiiiiiiiiiiiiii ittt iiiiinnenn 0.026 0.068 Pf
Cathode Input (Each Section)......c..oiiiivenriiirinnnnanns 3.6 3.4 Pf
RATINGS (Design Maximum Rating System)
Peak Inverse Plate Voltage (Max.) 330 Volts

Peak Plate Current Each Plate (Max.) .. 54 Ma
DC Output Current Each Plate (Max.).....viiiiiiir i eiiriiieinannnnn 9.0 Ma
AC Piate Voltage (Per Plate) (MaX.)....oiiiniiiiiii it nnneennnn, 117 Volts
Effective Plate Supply Impedance (Each Plate) (Min)........oovviiunenn.. 300 Ohms
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib =60 Ma ......... TSN 10 Volts
NOTE:
(1) Shield No. 316 connected to Pin No. 6.
BAlg Color Television Type
HGEN ERAL PURPOSE AMPLIFIER (T)
8AL9 VIDEO AMPLIFIER (P)

High Mu Triode and
Sharp Cutoff Pentode

E12-70 TS
. 12HE
......... 9-59
..1.188 In.
...2.250 In.
Maximum Overall Height....... 2.625 In. T
ELECTRICAL DATA
HEATER OPERATION
6ALY9 8ALS
Heater Voltage. ...t et nananans 6.3 8.6 Volts
Heater Current ......... 820 600 Ma
Heater Warm-up Time — 11 Seconds
Maximum Heater-Cathode Voitage
Heater Negative with Respect to Cathode
Total DC and Peak 200 Volts

DC ..o 100 Volts
200 Voits

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section

Grid 1o Plate ... .. i i e i i e 2.8 pf
Input: gto(h+ Tk 4 Pk, 83, 1.S.) iiiiiiiiiiiiiiiiienenannnnnns 3.6 pf
Output: pto(th+ Tk+ Pk, g3, LS.) vovvvivinnnnn.. e RN 2.2 pf
Pentode Section

Grid NO. 110 Plate (MaX.) .vuvivnenenininnenenenenrnrnereaseraeenansnnnnns 0.16 pf
Input: gl to (h + Pk, g3, I.S. + g2) 17 pf
Output: p to (h + Pk, g3, I.S. 4+ g2) 6.4 pf

RATINGS (Design Maximum Values)
Triode Pentode
Section Section

Plate Voltage ...ttt it enieneeas 330 330 Volts
Grid No. 2 Supply Voltage (Max.) .....oovviinennn . .. — 200 Volts
Positive Grid No. 1 Voltage (Max.) ................ 0 0 Volt
Grid No. 2 Dissipation (Max.) ....ooveereevrinennnn. — 1.5 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) ..vuvrrriiiniiiiierererrrennnnnnneeenas 0.5 0.1 Megohm
Cathode Bias (MaxX.) ..vveiiiriiniiiiiiieientreennannnnnns 1.0 0.25 Megohm
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CHARACTERISTICS AND TYPICAL OPERATION

Triode Pentode

Section Section
Plate VOltage . oiiiiiiiiiiinininenenecneenniinannnnnse 200 55 250 Volts
Grid No.1Voltage ........covvvviiienn — 0 — Volt
Grid No. 2 Voltage ..... — 125 150 Volts
Cathode Bias Resistor .. 270 — 56 Ohms
Plate Current ........... 7.6 56 28 Ma
Grid No. 2 Current ...... — 21 5.6 Ma
Transconductance ...... 6300 — 30,000 umhos
Amplification Factor ................. 59 — —
Piate Resistance (Approx.) ......o.vee . 9200 — 40,000 Ohms
Ecl for |b = 100 ua (Approx.) -63 —_ -5.4 Volts

VIDEO DETECTOR 6AMSA
AND IF AMPLIFIER
5AMS8

Diode and Sharp Cutoff Pentode

Construction ............. Miniature T-6Y4
Base Button 9 Pin, ES-1
BaSINE «ivvvercenarcnarrsiinncnnnennes 9
Outline
Maximum Diameter
Maximum Seated Height ..

Maximum Overall Height ... ... 2.188 In.
scy I
ELECTRICAL DATA
HEATER OPERATION
SAMS 6AMSA
Series Parallel
Heater Voltage. ...oovvviniiiiiiniiiiienenennnssscesnnnnnenes 4.7 6.3 Volts
Heater Current ............ 600 450 Ma
Heater Warm-up Time 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and PeakK.u.susreieroeeieiooeeotoeosssananasnsasoseceosnnsnins 200 Volts
Heater Positive With Respect to Cathode
5 0 PN 100 Volts
Total DC and PeaK...u.eeetiveeeeeisasnasassrrsssesesosscasscssonenanns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)™)
Pentode
Grid to Plate (MaX.)..ooviiuinnnertoastsasnonssoansoororasanosannrereransnsne 0.015 Pf
Input ..ovviiiiiiiiiiiieans .0 Pf
Output ......vvvvvveeiinnen A Pf
Diode
Input: p to (h + k) 3P
Cathode to (h + p) 0P
Coupling
Diode Plate to Pentode Plate ... ..ccviiiiiiiiiiiiiiiiiiieienennnnnaccenass

Diode Plate to Pentode Grid No. 1
Diode Cathode to Pentode Plate
RATINGS (Design Center Rating System)

Pentode
Plate Voltage (Max.) ...oiviriiiiirnnneressecsorsunorrronsecanenns 330 Volts
Plate Dissipation (Max.) . 3.2 Watts
Grid No.2Voltage ......covvvevnnneinnn ..See Rating Chart (Gen. Info. Sec.)
Grid No. 2 Supply Voltage (Max. ) ....... 330 Volts
Grid No. 2 Dissipation (Max.) .......... 0.55 Watt
Positive Grid No. 1 Voltage (Max.) ..... 0 Voit
Grid No. 3 Voltage (MaX.) ..vvviiiiinienoeeeeeessssrvnnsnssoscasnccnnonnsas 0 Voit
Grid No. 1 Circuit Resistance

Cathode Bias (MAX.) c.vviirieiinseinererrsscttecssssessnarensassasranes 1.0 Megohm

Fixed Bias (MaX.) ..veeerrriresniereussoeesesarosssnastscssoncnnannnsnssss 0.25 Megohm
Diode
Diode Current for Continuous Operation (Max.) ....ccevvviierianernneanans 5.0 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Pentode
Plate VOIAEE vvevrrneeneeiriaionsasseessessassosassnsensessnasanesnsassnes 125 Volts
Grid No. 2 Voltage .. 125 Volts

56 Ohms

Cathode Resistor
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Plate Current ......civiiiiiiiiiiiiiiinnns 12.5 Ma

Grid No. 2 Current e . 3.2 Ma

Transconductance 7800 umhos

Plate Resistance (APProx.) .c.coeveinirinvniiinnnnnens 0.3 Megohm

Grid No. 1 Voltage for Ib =20ua  ......cvvniinnennn. -6 Volts

Ibat Ecl = =3 VoS, RK = 0.ttt reieeeeieaeaaaornanannns 2.0 Ma

Diode

Diode Plate Voltage for Diode Currentof 50 Ma@.........oovvvininieinnnns 10 Voits
NOTES:

(1) Shield No. 315.
(2) Test condition only. Operating conditions must not exceed the design center rating.

6AN4 UHF MIXER OR AMPLIFIER

High Mu Triode

Construction Miniature T-5%
Base .......iiiiiiiiiiiiien. Button 7 Pin

_Basing

Outline .
MaX|mum Dlameter ............ 0 750 In.
Maximum Seated Height ....... 1.500 In.
Maximum Overall Height ...... 1.750 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage 6.3 Volts
Heater Current 225 Ma
Maximum Heater-Cathode Voltage

Heater Negative With Respect to Cathode

Total DC and Peak. ... v iriiiiiiiieiiiiiiiiriiiiti e entiinnrannnnns 200 Volts
Heater Positive With Respect to Cathode
DC ..o 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Unshielded
1.7 Pf
2.9 Pf
0.25 Pf
Heater to Cathode®@ 3.0 Pf
Grid to Cathode®@ . 2.6 Pf
Plate to Cathode® 0.1 0.20 Pf
Grounded Grid Operation
INPUE ittt it trriiiiii e 5.7 5.5 Pf
Output 3.4 1.8 Pf
RATINGS (Design Center Ratmg System)
Plate Voltage (MaxX.) ...uieiiiiiieiimneeaennniiiereeeransnnnnnnnonnnnnnns 300 Volts
Plate Dissipation (Max.) 4 Watts
Cathode Current (MaX.)..c.ovviiiinminiiiiiii it i iininanrerenennnanenaes 30 Ma
Grid Circuit Resistance
Fixed Bias (Max.) 0.1 Megohm
Cathode Bias (Max.) 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class A Amplifier
Plate Voltage .......oviiiiviiiiiiiiinii i, 200 Volts
Cathode Bias Remstor ......... 100 Ohms
Plate Current ..........ciiiiiniinens 13 Ma
Transconductance .........ccoeeevvinn N P 10,000 umhos
Amplification Factor .........ccocvnnn. 70
Grid Voltage for Ib = 20 ua -7 Volts
Mixer Service
Plate Voltage ... .ottt it ittt cesnananareaanaess 125 Volts
Cathode Bias Resistor e vees 270 Ohms
Plate Current .............cooo0e. 7 Ma
Oscillator Injection Voltage (RMS).. 1.4 Volts
Conversion Conductance .......coevevinennnnnnnn 2900 umhos
NOTES:

(1) Shield No. 316.
(2) Measured between specified elements only. When external shield is used, it shall
be grounded.
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VIDEO AMPLIFIER 6ANS
Beam Pentode
construction .............Miniature T-5%;
Base Button 7 Pin, E7-1
BaSiNE «evereasroneneanes
Outline ........cvivene.
Maximum Diameter . . .
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA Wil
HEATER OPERATION
Heater Voltage......... e eeecererraaeeeeaan e ieesir e eeeeeaan 6.3 Voits
Heater Current .......ccovviivinninnnns B 450 Ma
Maximum Heater-Cathode Voltage ........c.oiiiiiieiiiiiiiiiieieranennnns 90 Volts
DIRECT INTERELECTRODE CAPACITANCES
Grid No. 1 to Plate .. 0.075 Pf
Input .....viinnnnn. .. 9.0 Pf
Qutput 4.8 Pt
RATINGS (Design Center Rating System)
Plate Voltage (Max.) ....ciiiireriiiiiiiiiieinionnnrenennnnns 120 300 Volts
Grid No. 2 Voltage (Max.) ....... 120 300 Volts
Cathode Current (Max.)..... 50 20 Ma
Plate Dissipation (Max.) ...... 4.2 1.7 Watts
Grid No. 2 Dissipation (Max.) 1.4 0.56 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (MaAX.) .eueeuenenenrnreeranuneenrarncasasonenees 0.1 0.1 Megohm
Cathode Bias (Max.) ...vviuiiiiiiiiiiiiiiiieineiiininssens 0.1 0.1 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ......... PR o irearraseseaaeiaees 120 Volts
Grid No. 2 Voltage 120 Volts
Cathode Resistor 120 Ohms
Plate Current .........iiiiiiiiiiiiiens 35 Ma
Grid No. 2 Current .... 12 Ma
Plate Resistance.......... 12,500 Ohms
Transconductance ..... 8000 umhos
Load Resistance ....... 2500 Ohms
Power Output (ApproxX.)........ RN ceen 1.3 watts
Plate Current for Ib = 1 Ma..ciiiiiiiiiiiineriiiiinneneeeeecaarsaanncesnes -20 Volts
AVERAGE PLATE CHARACTERISTICS
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GANSA

5ANS

Color Television Type

0SC./SYNC SEP./SYNC CLIPPER(T)
IF/VIDEO/AGC AMPLIFIER (P)

Medium Mu Triode and
Sharp Cutoff Pentode

Construction

....Miniature T-64

Base Button 9 Pin, £9-1
Basing ...iiiiiiiiiiiiii e, 9DA
Outline ... ittt 6-2
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.938 in.
Maximum Overall Height ...... 2.188 In.

ELECTRICAL DATA
HEATER OPERATION

g

S5ANS 6ANSA
Series Series
Heater Voltage. ..ottt i i e v e nens 4.7 6.3 Volts
Heater Current .................... . 600 450 Ma
Heater Warm-up Time 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and Peak......iuiiuiiiiii it iieaienaiaiiaieeas 200 Volts
Heater Positive With Respect to Cathode
.................................................................. 100 Volts
Total DC and Peak. ....uuuiiiteneiiirnraniaiteeaieenareaansnnns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Triode Section
Grid o Plate ... i e e e e 1.5 Pf
input: gto (h + k) 2.0 Pt
Output: pto (h + k) 0.26 Pf
Pentode Section
Grid NO. 110 Plate (MaX.) .t uiitiiiiiii ettt it eiinneeeeenannnnannnes 0.04 Pf
Input: glto(h+ k+ g2+ g3+ IS) . 7.0 P
Output: pto(h+ k+ g2+ g3+ 1S) 2.4 Pt
Coupling
Triode Grid to Pentode Plate (Max.) ...iiiiiiiiiieinieenieaiieananannnn 0.02 Pf
Pentode Grid No. 1 to Triode Plate (Max.) 0.02 Pt
Pentode Plate to Triode Plate (Max.) .o.uuuiiiiiirriniiiiiirrennnnnnn 0.15 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section
Plate Voltage (Max.) ..iiiiiiiiiiniieeaenrrnennnnnnennes 330 330 Volts
Grid No. 2 Supply Voltage (Max.) «.covviiiiniiiiiiinnennns — 330 Volts
Grid No. 2 Voltage ........... tierieeressasas. .. See Rating Chart (Gen. Info. Sec.)
Grid No. 1 Voltage
Positive Bias Value (MaX.)....coovveiniunineieniinnninenn. 0 0 Volt
Plate Dissipation (Max.) ............ 2.8 2.3 Watts
Grid No. 2 Input (Max.) ..iuiiiininiriaeeiieeannennnenenns — 0.55 Watt
Grid No. 1 Circuit Resistance®)
Fixed Bias (MaAX.) tuuiiuiiiiinriinrinneneesnseonoasronannn 0.5 0.25 Megohm
Cathode Bias (MaX.) ...vivvririreninnnnenroanerrnennnnns 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Section Section
Plate SUpPply Voltage. ..o viiiiiiiieiiiee it nnnrennnnens 150 125 Volts
Grid No. 2 Supply Voltage........ooevveennnn.. P — 125 Volts
Grid No.1Voltage .......ccieviiiiniinnnannns -3 — Volts
Cathode Bias Resistor ....... — 56 Ohms
Plate Current .......... 15 12 Ma
Grid No. 2 Current — 3.8 Ma
Transconductance 4500 7800 umhos
Amplification Factor ......... 21 —
Plate Resistance (Approx.) ... 4700 170,000 Ohms
Ecl for |b = 20 ya (ApPpProx.).....c.c... -17 -6 Volts
Ib with Ecl = -3 Volts, RK =0 ......vvviiiinnenrnrnnnennnns —_ 1.6 Ma
NOTE:

(1) If either section is operating at maximum rated conditions, the Grid No. 1 circuit re-

sistance for both sections should not exceed the stated values.
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AVERAGE PLATE CHARACTERISTICS
(Triode Section)
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PLATE VOLTAGE
Color Television Type 6Au5A
or VERTICAL DEFLECTION AMP. 5AQS5, 12AQ5, 19AQ5
Beam Power Pentode
Construction ......... ....Miniature T-5%
Base Button 7 Pin, E7-1
Basing ... eesesarasccseeeaananns iBZ
Outline ..iiiiiiiiiiiiiiiiiiiiiiiines 5-3
Maximum Diameter ............ 0.750 in.
Maximum Seated Height .......2.375 In.
Maximum Overall Height ...... 2.625 In.
7 HE
ELECTRICAL DATA o il
HEATER OPERATION
19AQ5 12AQ5 5AQ5 6AQ5A
Heater Voltage.......ccoevvinnianens 18.9 12.6 4.7 6.3 Volts
Heater Current ......... RN 150 225 600 450 Ma
— — 11 11 Seconds

Heater Warm-up Time
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK....veeeriaeererananeroseisssnssssnsnnnacsscsssonsas 200 Volts
Heater Positive with Respect to Cathode

DC Seeeesisssttserreennnnss Ceeerenecensns Ceseaasanens e 100 Volts
Total DCandPeak ....................... e 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
GridtoPlate .......coviiiiiinnnnnns 0.4 Pf
Input: gl to(h+ k+ g2+ g3) 8.0 Pf
Output: pto (h + k + g2 + g3) 8.5 Pf
RATINGS (Design Maximum Rating System)
Ciass Al Amplifier
Plate Voltage (Max.) ......... 275 Volts
Grid No. 2 Voltage (Max.) ..... ceee .. .. 275 Volts
Plate Dissipation (Max.) ...c.vieivinrennneenaeeianseies ceee 12 watts
Grid No. 2 Dissipation (Max.) ...ivieieureniienersrisnereracescsaseacnes 2 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) ....... et ettt eie et eaeear ety 0.1 Megohm
Cathode Bias (Max.) .....ccevuveeeenns 0.5 Megohm
250 °C

Bulb Temperature (At Any Point) (Max.) «....ccivvinnvees
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Vertical Deflection Amplifier()—Triode Connected 2}

Plate Voltage (Max.) ......ccoovviinnviinnnnnne. e rererieee e 275 Volts
Peak Positive Plate Voltage (Abs. Max.) ...........ovenn.. 1100 Volts
Plate Dissipation (Max.)®) .. ...iiiiiiiiiiiiiieennneannnnnn 10 Watts
Peak Negative Grid No. 1 Voltage (Max.) .................. 275 Volts
Average Cathode Current (Max.}......cooeiuiinrannnnennnn. Ceeeenean 40 Ma
Peak Cathode Current (Max.) ......iieiiiiieiiniieenennrennenrensennens 115 Ma
Grid No. 1 Circuit Resistance
Cathode Bias (MaX.) ..iiiuuiiiinrareneeeensreiaeesnnerasnsnnnnseennens 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Conn. Conn.
Class Al Amplifier
Plate Voltage ........ccoeiiiiiiiiiiniiiiinenenn, . 250 180 250 Volts
Grid No. 2 Voltage .. e — 180 250 Volts
Grid No.1Voltage ..........cc..u... eeieaas -12.5 -8.5 -12.5 Volts
Peak AF Grid No. 1 Voltage ....... — 8.5 12.5 Volts
Zero-Signal Plate Current......... 49.5 29 45 Ma
Maximum Signal Plate Current .... e — 30 47 Ma
Zero-Signal Grid No.2 Current..........cocvunu.. — 3 4.5 Ma
Maximum Signal Grid No. 2 Current ............ — 4 7.0 Ma
Plate Resistance (Approx.) «....vvvvevennnnnn . 1970 58,000 52,000 Ohms
Transconductance .......... 4800 3700 4100 yumhos
Load Resistance ............... . — 5500 5000 Ohms
Maximum Signal Power Output....... — 2.0 4.5 Watts
Total Harmonic Distortion (Approx.).. — 8 8 Percent
Ecl for Ib = 0.5 Ma (APpProxX.) «...eeeeeeeanannnns -37 — — Volts
NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) Grid No. 2 connected to plate.

(3) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-

able means is required to protect the tube in the absence of excitation.

6A(6 AF AMPLIFIER AND DETECTOR

Double Diode and High Mu Triode

Construction ............. Miniature T-5%;
Base ..Button 7 Pin, E7-1
Basing ....ciiiiiiiiiiiiiiiininas ..7BT
Outline .....iiiiiiiiiiiiiiiiieinanns 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height .......1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage
Heater Current
Maximum Heater Cathode Voltage
DIRECT INTERELECTRODE CAPACITANCES (Shielded)
Grid to Plate
Input ............

L0 oLV [
RATINGS (Design Center Rating System)

Triode

Plate Voltage (MaX.) couinutieiinieintiienneanernsensessesesosesensssnennennes

Positive Grid No. 1 Voltage (Max.)
Diode

Diode Operating Current Per Plate (Max.) ....iirivrrrieeneinrenninnennrnnss
CHARACTERISTICS_AND TYPICAL OPERATION

Class Al Amplifier
Plate Voltage ........coiiiiiiniiiiiiiiiiiiianannnn, e .. 100
Grid No. 1 Voltage® ..

Plate Resistance (Approx.) ... 61,000
Transconductance ............. 1150
Plate Current .....i.iuiiiiiiiiiiiiiiiien ittt iaaraeaeaaranaes 0.8

NOTES:
(1) Shield No. 316 connected to cathode.
(2) Diode biasing of the triode section is not recommended.

L

6.3 Volts
150 Ma
90 Voits

300 Volts
0 Volt

0.9 Ma

250 Volts
-3 Volts
58,000 Ohms
1200 ymhos
1.0 Ma
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BAQSJECCSH

RF AMPLIFIER AND MIXER

9AQ8
High Mu Twin Triode
Construction ........c...e. Miniature T-6'2
BASE cerececerosarnans Button 9 Pin, E9-1
Basing(?) 9
Qutline .........
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ...
Maximum Overall Height ...... 2.187 in.
|
ELECTRICAL DATA JIu%
HEATER OPERATION 6AQ8/ECCS85
Heater Voltage 6.3 Volits
Heater Current . 435 Ma
Maximum Heater Cathode Voltage 90 Volts
DIRECT INTERELECTRODE CAPACITANCES
Section Section
No. 1 No. 2
GridtoPlate ....ccvviiiiiiiiiiiiiiiirinniinnnnnnnns 1.5 1.5 Pf
Input: gto(k+ h+ IS) . 3.0 3.0 Pf
Output: pto (k + h + IS) 1.2 1.2 P
RATINGS (Design Center Rating System) (Each Sectlon)
Plate Voltage (Max.) ...ciiiiiiiiiisesarossnasaserssrranscesscsesnsssnnns 300 Volts
Plate Dissipation (Max.) . e 2.5 Watts
Cathode Current (Max.)............ P 15 Ma
Negative Grid Voltage (Max.) ....ciciiiaiiiiiiiiiiiiiienss . 100 Volts
Grid Circuit Resistance (Max.) ....coiiiiiiiiieieinniiiiiiiiennennns .. 1.0 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Autodyne
R-F Amp Osc/Mixer
Plate Supply Voltage. ........cooiiiiiiiiiniiniiiinees - 250 250 Volts
Plate Dropping Resistor ........... —_ 1800 12,000 Ohms
Plate Voltage .......cccovvvvininnnn e c.o.. 250 230 — Volits
Grid Voltage ......... -2.3 -2.0 — Volts
Cathode Resistor .... — 200 — Ohms
Grid Leak Resistor — —_ 1.0 Megohms
Oscillator Voltage (RMS)....... aee —_ — 3 Volts
Plate Current ............couvvnnn. 10 10 5.2 Ma
Transconductance ................ 5900 6000 — umhos
Conversion Transconductance — -—_ 2300 smhos

Amplification Factor .............. —_— —

Plate Resistance...........covuenes e e — 9700 22,000 Ohms

Input Resistance at 100 MHz . — 6000 15,000 Ohms

Equivalent Noise Resistance — 500 — Ohms
NOTES:

(1) Section No. 1 connects to Pins 6, 7, and 8.

(2) Aninternal shield is connected to Pin No. 9 to provide isolation between the two sections.

IF AMPLIFIER BAR"

8ARI1, 11AR11

Twin Pentode

Construction........... ... Compactron T-9
Base .. ....Button 12 Pin, ElZ 70
Basing ..... 120M T9
Outline ...9-58
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 in.
Maximum Overall Height ...... 2.375 In.
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ELECTRICAL DATA
HEATER OPERATION

11AR11 8ARI11 6AR11
Heater Voltage.....ooviiviiiiiiiiniininnnenns 11.2 8.4 6.3 Volts
Heater Current ........... 450 600 800 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak..........oo0vvenen Ceeteeresianrtetesaesaenensesas 200 Volts
Heater Positive with Respect to Cathode
5 0 100 Volts
Total DC and PeakK.....coviuiuriniurnenerearereeerantoanatosnesssannes 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)™
Section 1
Grid-Number 1to Plate .. ..ottt it iseeeans 0.026 Pf
Input: 1gl to (1k + 1g2 + 1g3 10 P£
Output: 1p to (1k 4+ 1g2 + 1g3 2.8 Pf
Section 2
Grid-Number 1to Plate ........... Ceen .. 0.026 Pf
Input: 2gl to (2k+2g2+2g3+1g3+h+ |S) .................. 10 Pf
Output: 2pto Ck +2g2+2g3+1g3+h+1IS) ..convnnn.. 3.0 Pf
Plate to Plate (MaxX.)..oviueriiirnnnreaeetronasnenrsocnnons e 0.016 Pf
Grid-Number 1, Section 1 to Plate, Section 2:(Max.) ........ e, 0.002 Pf
Grid-Number 1, Section 2 to Plate, Section 1: (Max.) ........ooivvenuinn 0.004 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (Max.) ......occvviueenenn 330 Volts
Suppressor Voltage (Max.)....ooviviiiieiiniinerinnaannns 0 Volt
Screen-Supply Voltage (Max.) 330 Volts
Screen Voltage......covveviiiieeneninannnes .....See Rating Chart (Gen Info. Sec.)
Positive DC Grid No. 1Vo|tage(Max)....... ......... e, 0 Volt
Plate Dissipation (Max.) 3.1 Watts
Screen Dissipation (Max.) . 0.65 Watt
CHARACTERISTICS AND TYPICAL OPERATION (Each Secuon)
Plate Voltage ...ooviiiiii i i i i ittt ceenia e 125 Volits
Suppressor .... ....Connected to Cathode at Socket
Screen Voltage................. s 125 Volts
Cathode-Bias Resistor ........ s e 56 Ohms
Plate Resistance (Approx.) .... 0.2 Megohms
Transconductance 10,500 umhos
Plate Current ..... N . 11 Ma
SCreen CUMTENT oot iiieienetitinrretsseanoneasassontsnssenarossonaarns 3.5 Ma
Grid No. 1 Voitage (Approx.)
GM = 50 UMNOS ittt ittt iiiiiecteaananri e -15 Volts
NOTE:
(1) With external shield (EIA 309) connected to cathode of section under test.
bASH AUDIO POWER AMPLIFIER
Beam Pentode
............. Miniature T-52
vvves..Button 7 Pin
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA o WU
HEATER OPERATION
Heater VoIlage. .o vviiiee ittt iiieeeeaensrororasosennsossoeasaesonnnannss 6.3 Volts
Heater Current ........ovivininnnn.. . . . 800 Ma
Maximum Heater-Cathode Voltage 100 Volts
DIRECT INTERELECTRODE CAPACITANCES
[67g To I € TN o F- =P 0.6 Pf
[ 57«17 | N 12 Pf

OUtPUL oo, RRORORIS 9.0 Pf
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RATINGS (Design Center Rating System)

Plate VOItage (MaX.) cuveivereeresasiiissseerosonsnnsnsnasassranassssnannns 150 Volts
Grid No. 2 Voltage (Max.) . e ees 117 Volts
Plate Dissipation (Max.) ..... 5.5 Watts
Grid No. 2 Dissipation (Max.) 1.0 Watt
Grid No. 1 Circuit Resistance
Fixed Bias (MaAX.) .uivuiruvrrerrrnnnnnesesseosossonananansaorosossssonnnes 0.1 Megohm
Cathode Bias (MaX.) .ouuviurnueriirrnnenassaseeoeserarsnsssssnccsesssssan 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage o vvuiiieeriiiiiiaiensiassissssertnsssseeasasansssosennosnns 150 Volts
Grid NO. 2Voltage ...viiiiiiiiiriiriiiiieiieeennnannnnns 110 Volts
Grid NO. L VOHAEE «.iiiiiiiiiiiiitreinnnanneanssocsonnnnn vee - 8.5 Volts
Peak AF Grid No. 1 Voltage .......vovienererennninnnonnns cees . 8.5 Volts
Plate Current (Zero Signal) ...iiiiiviiieninnnnninnnnns- ceee 35 Ma
Plate Current (Maximum Signal) ....ooe veveninnnnnnnens 36 Ma
Grid No. 2 Current (Zero Signal) ...ccoeiiiiiiiiinnnaian, 2 Ma
Grid No. 2 Current (Maximum Signal) ...........cc.ovene 6.5 Ma
TransconductanCe ........ciiiiiiiiiiiiiiereeeascronns 5600 ymhos
Load Resistance ............... 4500 Ohms
Total Harmonic Distortion ..... . 10 Percent
Maximum Signal Power Output 2.2 Watts
Color Television Type
AUDIO/VIDEO DETECTOR or DC 6ASS
RESTORER (D) IF/VIDEO/AGC
AMPLIFIER (P) SAS8
High Perveance Diode and
Sharp Cutoff Pentode
Construction ............. Miniature T-62
.......... ...Button 9 Pin, E9-1
Maximum Diameter ............ 0.875 In.
Maximum Seated Height .......1.937 In.
Maximum Overall Height ...... 2.187 In. NN
ELECTRICAL DATA
HEATER OPERATION
S5AS8 6AS8
Series Parallel
Heater VOItage. . coviiiiiiireniiiiiiineeieeenennnnsnnnans 4.7 6.3 Volts
Heater Current ......... 600 450 Ma
Heater Warm-up Time 11 — Seconds

Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DCand Peak....oovvvvivervnennnnnns TN 200 Volts
Heater Positive With Respect to Cathode
DC

100 Volts

Total DC and PeakK.....ovvviverirnnneeiieeosasaanarosareceneaasanesss 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Pentode Section
Grid No. 1 to Plate (Max.)......... T T T T 0.03 Pf
Input: glto(th+k+g2+g3) .cvvvevnnnn. 7.0 Pf
Output: pto(h+ K4+ 824+ 83) cevviriirinniiiiines 2.4 P
Coupling
Pentode Grid to Diode Plate (MaX.)...eiiiiienininnreneereesnaacsacnanan 0.005 Pf
Pentode Plate to Diode Cathode (Max.)........ccvvnnn e 0.15 Pf
Pentode Plate to Diode Plate (Max.) .ciiviriiniiiitierinnianeonenenes 0.10 Pf
Diode Section
Plate to Heater, Cathode and Internal Shield ..........ccveeiiiiaiens 3.0 Pf
RATINGS (Design Center Rating System)
Pentode Section
Plate Voltage (MaX.) «.iiiiiiiiiteernninneteioreennaeronesssnornnnesoonns 300 Volts
Plate Dissipation (Max.}) ....cccvviiiiiennnanns et eeieeccanans 2.5 Watts
Grid No. 2 Voltage..... e erseriiesaaes ........See Rating Chart (Gen. Info. Sec.)
Grid No. 2 Supply Voltage (Max.) .. 300 Volts
Grid No. 2 Dissipation (Max.) ....... ceee PN 0.5 Watt

Positive Grid No. 1 Voltage (Max.) ceen Ceeeenen 0 Volt
Grid NO. 3Voltage (MaAX.) veeeenrnenncnaeneneensnenssssnsnasosnncansonns 0 Volt
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Grid No. 1 Circuit Resistance

Cathode Bias (Max.) .. 1.0 Megohm

Fixed Bias (IMaX.) .iveruiieineereonnaneecoonnsosoasonncosnanesssannnass 0.25 Megohm
Diode Section
Peak Inverse Plate Voltage (Max.) ..veniiiiiiiiiiiiiiiiiiiiiiiiinnanns 330 Volts
Peak Plate Current (Max.) 50 Ma
DC Plate Current (Max.) ....iiiiriiitiiiiiiiiiiiiieaneanarennnnan 5 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate SUpPpPly VOIage. ..ot viiiiiiiiiiiiiiiiiiiiirin i ninearnnnaias 200 Volts
Grid NO. 2 SUPPIY VOIaBE .t ottt iiiieiiiiiiiii it iiannniraearaeaaaan 150 Volts
Grid No. 3 Voltage .....ccovviiiiiineninns Connected to Cathode at Socket
Cathode Resistor .......o.oiiiiiiiat, 180 Ohms
Plate Current ... ..ttt 9.5 Ma
Grid NOo. 2 Current ...t 3.0 Ma
Transconductance ... ...ttt 6200 umhos
Plate Resistance (AppProx.) c..ieeiiiiiiiiiiiiinnnnnns e 0.3 Megohm
Grid No. 1 Voltage for Ib = 10 ya (Approx.) -8 Volts

GAST Jof 2 O

VIDEO AMPLIFIER (P)

Medium Mu Triode, High Mu Triode
and Sharp Cutoff Pentode

Construction.............. Compactron T-9
Base ...Button 12 Pin, E12-70
BASINE +enureenneeennnnennneeraneans 12DP TS
Outline oottt 9-58
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In. e

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage 6.3 Volts

Heater Current 1050 Ma
Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode
Total DC and Peak....iiir ittt i et iaiiin s 200 Volts
Heater Positive With Respect to Cathode

DC ...cvvivinnnn 100 Volts

Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Triode (Section 1)
[ o I Lo TN o T 1 1.9 Pf
Input: Tlgto (Tlk + T2k + Pk + Pg3 + IC + IS) 3.0 Pf
Output: Tlpto (Tlk+ T2k + Pk + Pg3 4+ IC+ IS)c.ciiniiiiiiiiiininn, 2.2 Pf
Triode (Section 2)
LT T € T o ) €= 3.6 Pf
Input: T2g to (T2k + 2.4 Pf
Output: T2p to (T2k + 3.8 Pf
Pentode
Grid 110 Plate «.ouuinii i et i it i e 0.11 Pf
Input: Pgl to (T2k + Pk 4+ Pg2 + Pg3 4 IC + IS) 9.5 Pf
Output: Pp to (T2k + Pk + Pg2 4+ Pg3 + IC 4+ IS) 4.4 Pf

Coupling
Pentode Plate to Triode Plate (Section 2) (Max.) ...cvviiinnnniinirrrennnns 0.044 Pf

Triode Plate (Section 1) to Triode Plate (Section 2) (Max.) 0.06 Pf
RATINGS (Design Maximum Rating System)
Triode (Section 1)
Plate Voltage (Max.) ......ccvvunene. e 330 Volts
Positive DC Grid Voitage (Max.) 0 Voit
Plate Dissipation (MaX.) ...euuiiiettreeeeennnnreeereeassinnasncsesaeesann 1.5 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) cvuvttiiiniiiiiiiiiienettaiinnneceeronaeasnnnsrocseens 0.5 Megohm
Cathode Bias (Max.) ...iiiiiiiiiiin ottt aeescraaetasesonnnaranns 1.0 Megohm
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Triode (Section 2)

69

Plate Voltage (MaX.) ...i.viiieniiiirrenieernaeesnesonsunssneneens 330 Volts
Positive DC Grid Voltage (Max.) e . 0 Volt
Plate Dissipation (Max.) .....ueiiiiiiiiiiiiiiiiinriiiiiriieeenaneiananas 2.0 Watts
Grid 1 Circuit Resistance
Fixed Bias (MaX.) ..utiiniiurnnennrrneneenrentoirieeennsntonnsnasanenenen 0.5 Megohm
Cathode Bias (MaX.) ...ciiieninieeennnnroonnarrrrnennnesssssssccaannnnns 1.0 Megohm
Pentode Section
Plate Voltage (Max.) ....oiiiiiiiiniiieiiiinneannirnnarioreseronssnnnnns 330 Volts
Screen Supply Voltage (Max.) ......... 330 Volts
Screen VoOltage ....ooiiinniiiiiniinrennneennnes See Rating Chart (Gen. Info. Sec.)
Positive DC Grid Voltage (Max.) ....... 0 Volt
Piate Dissipation (Max.) ............ 5.0 Watts
Screen Dissipation (Max.) ........... 1.1 Watts
Grid 1 Circuit Resistance
Fixed Bias (MaX.) .i.iiniiieinteniincnneanueneesernrrieiasesceccensansnns 0.25 Megohm
Cathode Bias (MaAX.) evviiitierinninnnnerrnnnnanenccoanaserenensnnnsnens 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode (Section 1)
Plate Voltage .... 200 Volts
Grid Voltage .... -2.0 Volts
Plate Current ....... 7.0 Ma
Transconductance ..........c..ovvvevevnennnns 5500 umhos
Plate Resistance (Approx.) 12,400 Ohms
Amplification Factor ......... 68
Grid Voltage for Ib = 10 pa.... -5.5 Volts
Triode (Section 2)
Plate Voltage .......... e aeaaeeetaa bt eaaenaas 200 Volts
Cathode Bias Resistor ....... 220 Ohms
Plate Current ........ e . 9.2 Ma
Transconductance ........... 4400 pmhos
Plate Resistance (Approx.) ... 9400 Ohms
Amplification Factor ......... a1
Grid Voltage for ib = 100 pxa -6.5 Volts
Pentode Section
Plate Voltage ... .ot i ittt ittt teeeaecaaanenes 200 Volts
Screen Voltage................ 125 Volts
Cathode Bias Resistor 68 Ohms
Plate Current 24 Ma
Screen Current 5.2 Ma
Transconductance ..... e 10,500 pmhos
Plate Resistance (Approx.) 70,000 Ohms
Grid 1 Voltage for ib = 10 pa -8 Volts

AF AMPLIFIER AND DETECTOR

Color Television Type B ATB

12AT6
Double Diode and High Mu Triode
Construction Miniature T-5%;
Base ......... e ...Button 7 Pin
Basing ...viieiiieiniiinniieieanaannn .IBT
Outline ... iiiiiiiiiiiiiiiiiiininenes 5-2
Maximum Diameter ............0.750 In.
Maximum Seated Height .......1.875 In.
Maximum Overall Height ...... 2.125 In.
T
ELECTRICAL DATA '
HEATER OPERATION
12AT6 6ATE
Heater Voltage......... 12.6 6.3 Volts
Heater Current ........coeevevnvenennns 150 300 Ma
Maximum Heater-Cathode Voitage 90 90 Volts
DIRECT INTERELECTRODE CAPACITANCES .
Unshielded
Grid to Plate ............c.cu.nns 2.0 Pt
input: g to (h + k) 22kt
Qutput: pto(h+ k) 0.04 Pt

Diode Plate No. 2 to Grid (Max.)
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RATINGS (Design Maximum Rating System)
Triode

Plate Voltage (Max.) ....iiuieiiiieeninteiiniieresstneranessenanscecnsnsen

Plate Dissipation (Max.)
Positive-Grid Voltage (Max.)
Diode

Diode Current (Each Section) (Max.)
CHARACTERISTICS AND TYPICAL OPERATION

Class Al Amplifier

Plate VOIage .. ivviiiiiiiiiieii ittt rcetireniaansnes 100
Grid Voltage .... feveeeen -1
Plate Current ......... e 0.8
Transconductance . e Ceeeeann 1300
Amplification Factor .. 70
Plate Resistance.........c.coevvneiiinnnn, 54,000
Average Diode Currentat 10 Volts DC@.......coveivnnaiinnn 2.0

NOTES:
(1) Shield No. 316 connected to cathode.
(2) Test condition onty.

v 300 Volts

0.5 Watt
0 Volt

1.0 Ma

250 Volts
-3 Volts
1.0 Ma
1200 umhos
70
58,000 Ohms
2.0 Ma

5ATS

BATBA Color Television Type

VHF OSCILLATOR AND MIXER

Medium Mu Triode and
Sharp Cutoff Pentode

Construction ............. Miniature T-6%
Base ......Button 9 Pin, E9-1
Basing .... Cieeeaaiir e sseiaaeaen
Outline  .vieiiiiiiiiiiiiiiiiiiiieenees
Maximum Diameter ...........
Maximum Seated Height ......
Maximum Overall Height ...... 2.188 In.

ELECTRICAL DATA
HEATER OPERATION

SATS
Heater Voltage......cviiiiiiiinniiiiiennininnnnns 4.7
Heater Current ........oiviiiiiiiiiinnnniainnnnnn, 600
Heater Warm-up Time .............. e 11

Maximum Heater-Cathode Voltage
Heater Negative With Respect to Cathode

Total DC and Peak.....viiiiniiiiiiiiiiiiriennnreeeeensnnsnaneeessas

Heater Positive With Respect to Cathode
DC

Total DC and Peak
DIRECT INTERELECTRODE CAPACITANCES

Triode Section

Grid to Plate ....... . PN 1.5
Input .......oovvvnn. 2.4
[ TV ¥ o 1V 1.0
Pentode Section

Grid No. 1 to Plate (Max.}..oviiivininnrinnriienennns 0.016
Input 47
Output 1.6
Pentode Section Triode Connected

Grid No. 1 to Plate 13
Input ...l .. 3.3
Output ..... e, 2.5
Coupling

Pentode Grid No. 1 to Triode Plate (Max.) ........ 0.04
Pentode Plate to Triode Plate (Max.) 0.007

Heater 10 CAthOE «.veveenennnnenerenoiiioins 6.53)

JUU T

6ATBA

6.3 Volts
450 Ma

11 Seconds

200 Volts

100 Voits
200 Volts

Unshielded
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RATINGS (Design Center Rating System)

Triode Section Pentode Section
as Osciltator as Mixer

Converter Service
Plate Voltage (Max.) .....covvviiiiiiinnennnninnnns 250 250 Volts
Grid No. 3 Voltage (Max.) ........ — 0 Volt
Grid No. 2 Supply Voltage (Max.) ........ — 250 Volts
Grid No. 2 Voltage ...... ebera it araraeaas See Rating Chart (Gen. Info. Sec.)
Grid No. 1 Voltage

Negative Bias Value (Max.) ..........cvvnvnnnn . 40 40 Volts

Positive Bias Value (Max.).... 0 0 Volt
Plate Dissipation (Max.) 1.5 2.0 Watts
Grid No. 2 input (Max.) — 0.4 watt
Grid No. 1 Input (Max.) 0.5 — Watt
Grid No. 1 Circuit Resistance

Fixed Bias (Max.) ...cciviiiininnennnnnnneanns — 0.1 Megohm

Self Bias (Ma@X.} civvreriiiiiniinirnrevennannns — 0.5 Megohm

Pentode Section as Triode Connected Mixer@
Plate Voltage (Max.) ..ooeiiviiiiiiiiiiiieiiiiranineeinnserannenns 250 Volts

Negative Grid No. 1 Voitage (Max.) 40 Volts
Positive Grid No. 1 Voltage (Max.) vee 0 Volt
Plate Dissipation (MaX.) ...iiiiiiiiiiereeeeeiesiiinunseeenanseaes 2.4 Watts

CHARACTERISTICS AND TYPICAL OPERATION

Triode Section Pentode Section
Plate Voltage ............... Ceeeereeasaaes 100 250 Volts
Grid No. 3 Voltage ........ ...Connected to Cathode at Socket

Grid No. 2 Voltage ....... e eereneraeeaeae — 150 Volts
Cathode Bias ReSiStor .......vvevviniiiinnniennnnen 100 200 Ohms
Plate Current ...........00vien 8.5 7.7 Ma
Grid No. 2 Current ............. PN — 1.6 Ma
Transconductance ............. e eeeeaeaans 5800 4600 umhos
Amplification Factor ........... i 40

Plate Resistance (Approx.) .....ccveeiiiininiennnnnns 6900 750,000 Ohms

Ecl for Ib = 10 pa (APProX.) ....vevevnnneerennennns -10 -10 Volts
Triode Section Pentode Section
as 250 MHz as
Oscillator#) Mixer®)
Plate Voltage ......... etearieesbatieaerssseesennnn 150 150 Volts
Grid No. 3 Voltage Connected to Cathode at Socket
Grid No.2Voltage ...oiviiiiiiiiiiiiiiiiniienenenss —_ 150 Volts
Mixer Grid No. 1 Supply Voltage ............ ..., —_ -3.5 Volts
Plate Current ... .iiiiiiiiiiiiiiienininneeranennns 13 6.2 Ma
Grid No. 2 Current ... .. oiiiiiiiiiiiiinieieennnn — 1.8 Ma
Conversion Transconductance ...........ccovvues —_ 2100 xmhos
Mixer Grid No, 1 Circuit Resistance........... e — 120,000 Ohms
Oscillator Voltage at Mixer Grid No. 1 (RMS) ...... — 2.6 Volts
Oscillator Grid Resistor 2700 — Ohms
Grid No. 1 Current ....... 3.6 — Ma
Grid No. 1 Current ... ...covevivinnnnn, —_ 2.0 pa
Oscillator Power Qutput (Approx.)® 0.5 — Watt
Pentode Section as Triode Connected Mixer@
Plate Voltage ... oiiiiiiiiiiiiiiiiiiiiiiieiiiiiiieeanannanes ceane 150 Volts
Grid No. 1 Supply Voltage.......... -3.5 Volts
Plate Current ........covvviiiniinnn, . .. 7.8 Ma
Conversion Transconductance .. 2800 umhos
Oscillator Voltage at Grid No. 1 (RMS) .. 2.6 Volts
Grid No. 1 Current .......covviveinennnnn . ceee ceen 2.0 uya
Grid No. 2 Circuit Resistance .......ccceevvvvinnnnnn 120,000 Ohms
NOTES:

(1) External Shield No. 315 connected to cathode.

(2) Grid No. 3 connected to cathode; Grid No. 2 connected to plate.

(3) Shield No. 315 connected to ground.

(4) In TV or FM receivers, it is generally desirable to operate the oscillator with less power
input than shown in the tabulation data in order to avoid over excitation and excessive
oscillator radiation.

(5) With separate excitation and triode unit grounded.
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BA“4GTA Color Television Type

19AU4GTA

Heater-Cathode Diode Gy
Construction  .......viiiiiiiinn Octal T-9 '
Base() ....Octal 5 or 6 Pin, B5-85 or B6-60 T9
Basing® 4
Outline "

Maximum Diameter ............ 1.188 In. N o ' o

Maximum Seated Height ...... .3.250 In. O™,

Maximum Overall Height ...... 3.813 In. N e . W l
ELECTRICAL DATA

HEATER OPERATION
19AV4GTA 6AU4GTA

Heater Voltage. .. .oviiiiiiniiiiniiinenininiaeenannaanns 18.9 6.3 Volits
Heater Current ............... R 600 1800 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
5 L0 900 Volts
Total DCand Peak .....oeuiinieiiiintieiineiinereniseaneeinnerrinenanans 4500 Volts
Heater Positive with Respect to Cathode

DC .innnn... . . 100 Volts

Total DC and Peak 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Heater t0 Cathode ... .ivieiiiiieniiiieiiirernrearrsnnoccnsscaseonnnannns 4.0 Pf
Plate to Cathode and Heater 8.5 Pf
Cathode to Plate and Heater 11.5 Pf
RATINGS (Design Maximum Rating System)
Damper Diode@
Peak Inverse Plate Voltage (Abs. Max.).....vviiiiiiiiiiiiiiiiiiiiiinenins 4500 Volts
DC Plate Current (Max.) .oooeeeriiiieieiieninnnenennen 190 Ma
Steady State Peak Plate Current (Max.) ...... veveve.. 1150 Ma
Plate Dissipation (MaxX.) c.i..iereeeeiereerereseeeesenearonnninnsenseesens 6.0 Watts
CHARACTERISTICS AND TYPICAL OPERATION
Damper Service—930° Deflection Scan System
Peak Inverse Plate Voltage ... iiiiiiiiiiiii i iiiiiiciieiciciinees 3.65 Kv
Peak Heater-Cathode Voltage.......ccoviiiiiiiiiiiiiiiiiiiiiiiiiienneenns 3.9 Kv
Average Cathode Current ..ottt it iiitiiiceiiaennrans 120 Ma
Peak Cathode Current ...........coiiiiiii s, 500 Ma
Boosted B+ Voltage ......oviineniiiiiiiiiiiiiiine., e 640 Volts
Plate Dissipation ...ttt et i e e .. 2.8 Watts
Average Tube Voltage Drop for Ilb =350Ma ..........ccvvvennnns e 25 Volts

NOTES:

(1) May be either 5 or 6 pin. Socket terminals No. 1 (if used), 2, 4, and 6 shall not be used as
tie points. Pin No. 1 may be omitted on 5 pin base.

(2) For operation in a 525-line, 30-frame system, the duty cycle of the horizontal voltage pulse
must not exceed 159 of one horizontal scanning cycle. Power rectification service is
not recommended.

BAUBA Color Television Type

RF AMPLIFIER
3AUG, 8AUG, 12AUS

Sharp Cutoff Pentode

Construction ............. Miniature T-5%;
Base ............... ...Button 7 Pin, E7-1

Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In,

0 Wil
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ELECTRICAL DATA
HEATER OPERATION
3AU6 4AU6 12AUS6 6AUGA

Heater Voltage......ccovveiiiiinnnnnnnn. 3,15 4.2 12.6 6.3 Volts
Heater Current ........... 600 450 150 300 Ma
Heater Warm-up Time 11 11 — 11 Seconds
Maximum Heéater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak.......vvvviiinnnnrininininnnnnns Cheeeenaaas crsnen 200 Volts
Heater Positive with Respect to Cathode

DC tiivviirnnnnnnn e, 100 Volts

Total DC and Peak....ovveeeiiiiiiinieeeieeeiiasananasasssescsassnnsnss 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)
Grid to Plate (Max.)..... 0.0035 Pf
Input ..ooiiiiiiiaa. .. 5.5 Pf
[0 175 4o 11 U AP 5.0 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) ...oiiiiiiiiiiiiiiietieiiiiiiiiieeteeerenennnsnaness 330 Volts
Grid No. 2 Supply Voltage (Max.) «coviuniiiiiiiiiiiiiiiiiiiiinncninnennses 330 Volts
Grid No. 2 Voltage .......ciiiiiiiiiiiiiinnnenns i . Info. Sec.)
Plate Dissipation (Max.) .....covvvivennn. 3.5 Watts
Grid No. 2 Dissipation (MaX.) ..vveieeernereereeerrossisnsssoosssssnnnnnos 0.75 Wtats
Positive Grid No. 1 Voltage (Max.) ...ivieiiiiieieiineiiionseersnsnsassan 0 Volt
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ... ..o 100 250 250 Volts
Grid No. 3 Voltage .. e Connected to Cathode at Socket
Grid NO.2Voltage ...ovviniiiniinienirininnnnnnssnns 100 125 150 Volts
Cathode Bias Resistor . Cereeeieiiseeeeeeeneen 150 100 68 Ohms
Plate Current .......... e 5.0 7.6 10.6 Ma
Grid No.2Current ... ..ottt 2.1 3.0 4.3 Ma
Transconductance ...... 3900 4500 5200 smhos-
Plate Resistance (APProxX.) vvveveiereiersceronannnns 0.5 1.5 1.0 Megohm
Grid No. 1 Voltageforlb =10ka ........cccevvunnn -4.2 -5.5 -6.5 Volts

Color Television Type
SYNC SEPARATOR (T) BAUBA
VIDEO AMPLIFIER (P) 8AUSA

Medium Mu Triode and
Sharp Cutoff Pentode

Construction ............. Miniature T-612

Base ..Button 9 Pin, ES- 1
Basing ... 9D
Outline .

Maximum Diameter ............ 0.875 In.

Maximum Seated Height .......2.375 In.

Maximum Overall Height ..2.625 In.
ELECTRICAL DATA

HEATER OPERATION

JIU UL

6AUSBA 8AUBA
Heater Voltage 6.3 8.4 Volts
Heater Current .. . 600 450 Ma
Heater Warm-up Time ......oiiiiiriiiinnnnnnenenennnnnss 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak........ooviiiiiiiiiiiiiiiiiiiiiines 200 200 Volts
Heater Positive with Respect to Cathode

DC ......... ettt e e ey 100 100 Volts

Total DC and Peak 200 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section
Gridto Plate ....oiiiiiiiiiii i i i i e it e, 2.2 Pf
Input ............ 2.6 Pf
Output ... 0.34 Pf
Pentode Sectlon
Grid to Plate ... i i i i i i e e ey 0.06 Pf
12 =T S 7.5 Pt
OUtPUt Lo i e e 3.4 Pf
Coupling
Pentode Grid No. 1 to Triode Plate (Max.) 0.006 Pf
Triode Grid to Pentode Plate (Max.) .............. . e 0.022 Pf

Pentode Plate to Triode Plate (Max.) ...viviiiiiiinirireriiceninnnnerans 0.12 Pf
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RATINGS (Design Center Rating System)

Triode Pentode
Section Section
Plate Voltage (Max.) ...ciiiriireeeninsrnnnnracserenccannns 330 330 Volts
Grid No. 2 Supply Voltage (Max.) c.covvriiiiiiannneenenans 330 Volts
Grid No. 2 Voltage (Max.).vvovviennnnnennnenssnn See Rating Chart (Gen Info. Sec.)
Plate Dissipation (Max.) ...iiveriesernrnnniresecesosnnns 2.8 3.3 Watts
Grid No. 2 Dissipation (Max.) ...c.cvvviiieeiinnneennenecces — 1.0 Watt
Positive Grid No. 1 Voltage (Max.) ...covvinnininnereaancnnns 0 0 Volt
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) 0.5 0.25 Megohm
Self Bias (MAX.) iveerenerroaeciainsroncrosnsssnnnsanans 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Section Section
Class Al Amplifier
Plate VOHABe «iiiiiiiiiiiiiiiiriisinsrsasscoseceronnsnnnnes 150 200 Voits
Grid NO. 2 Voltage . .viviiiiieeerererrnieerrennonseconannns — 125 Volts
Cathode Bias Resistor ........ciiiiiiiiiiiiiiinnierenanan,s 150 82 Ohms
Plate CUIrent ...iiiiiirernrerereeeenaiissnscsssossseronens 9.5 17 Ma
Grid NO. 2 CUFFENt . uviiiitiinenniinennneraausensnsrenenns — 3.4 Ma
TransconducCtancCe .....ivuieiieiinieieneninansnnessrneennnns 5300 8000 ymhos
Amplification Factor .......iviiiiiiiiiiiiiirierenenanennees 43 —
Plate Resistance (APProX.) cveveeeeieanisiiscoceeeronononns 8100 100,000 Ohms
Grid No. 1 Voltage (Approx.)
fOr b =100 Ma ..iieiiinriiineeninarerneraneosennacannns 6.5 -7.5 Volts dc
6 AVSG A Color Television Type
HORIZONTAL DEFLECTION
12AV5GA, 17AV5GA,

Beam Power Pentode

Construction ........... Octal T-11 or T-12
Base.......... Octal 6 Pin, B6-112 or B6-120 Ti2
BaSiNg .iiieiirvrnnnrncorereransnnnnsns 6CK
Outline
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 3.688 In.
Maximum Overall Height ...... 4.250 In.

[ |
I

ELECTRICAL DATA
HEATER OPERATION

25AV5GA 17AV5GA 12AV5GA 6AV5GA
Heater Voltage........coevveenns 25 16.8 12.6 6.3 Volts
Heater Current ................. 300 450 600 1200 Ma
Heater Warm-up Time ......... — 11 11 — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and Peak...euveriiiiiiiiiinniissieesssiinsnstossasiinsnoans 200 Volts
Heater Positive with Respect to Cathode

9 2 100 Volts

Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAP
Grid to Plate 0.5 Pf
Input ..ol 14 Pf
[0 153 {0 T 7.0 Pf
RATINGS (Design Center Rating System)
Horizontal Deflection Amplifier(")
DC Plate Supply Voltage (Boost 4+ DC Power Supply) (Max.) ....covvuvennn 550 Volts
Peak Positive Plate Voltage (Abs. Max.) ...........covuen . 5500 Volts
Peak Negative Plate Voltage (Max.) coveverrrerrivisininnerrnnnisinenenens 1250 Volts
DC Grid No. 2 Voltage (MaxX.) vevvirreeinniiniineiiseieineonansnsnsionanens 175 Volts
Peak Negative Grid No. 1 Voltage (Max.) ...c.vvviiiiiniineiianiiiiinnnens 300 Volts
Plate Dissipation (Max.)@) ...ttt iivirierseinasaianesnans 11 Watts
Grid No. 2 Dissipation (MaxX.) ....eiiiiivininiiiiteirreeeneioinerenseeennns 2.5 Watts
Average Cathode Current (Max.).. . riiiiiiiiiininiirisneniinnnnnnnnsens 110 Ma
Peak Cathode Current (Max.) eeees . 400 Ma
Grid No. 1 Circuit Resistance (Max.) ....... . 0.47 Megohm
Bulb Temperature (At Hottest Point) (Max.) ... cceviiiiiiiinnnnennnnns 210°C

CHARACTERISTICS AND TYPICAL OPERATION
Plate VOoItage oot iiiiiiiiiiiieieeeneniaaninsatstivnsnssnssesssanssssnsnas 250 Volts
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Grid NO. 2VOIage «.viiiiieiiiiiriiniitniesneennsnsseennns Cesressesiianns 150 Volts
Grid No. 1 Voltage ...oovovviieniiinninennnnnns -22.5 Volts
Plate Current .....cceeeiviiiniiiiiiinennanan 57 Ma
Grid No.2Current .. .oiiiiiiiierenannnnnn, 2.1 Ma
Plate Resistance (ApPprox.) ....coveevvnnnnns . 14,500 Ohms
Transconductance ......cceviveeerennnnnnns . 5900 ymhos
Triode Amplification Factor®............... 4.3

Grid No. 1 Voltage (Approx.) for Ib =1 Ma —-43 Volts

INSTANTANEOUS PLATE KNEE VALUES

Eb =60V, Ec2=150V, and Ecl=0V;

Ib = 260 Ma; and Ic2 = 26 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycie.

(2) In stages operating with grid-leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(3) Triode connection (screen tied to plate) with Eb = Ec2 = 150 Volts and Ecl = -22.5 Volts.

Color Television Type B AVB

DETECTOR and AF AMPLIFIER
3AV6, 4AV6, 12AV6

Double Diode and High Mu Triode

Construction ..Miniature T-5%

Base ....vi0nn .Button 7 Pin, E7-1

BaSiNg .eevererrrovanennanarssnoarvans 7BT L

OULHING  tevrernerneennenaeeaennsnarans 5-2 To¢
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA 1]
HEATER OPERATION

3AV6 4AV6 12AV6 6AV6

Heater Voltage.........oovviviinvinnnnnnns, 3.15 4.2 12.6 6.3 Volts
Heater Current .......... vee 600 450 150 300 Ma
Heater Warm-up Time .........ovvvnnnnnns 11 11 —_ — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK...cuieuiriiereeeserernssassrossrasanannnnnnossssssnane 200 Volts
Heater Positive with Respect to Cathode

15 0 e 100 Volts

Total DC and Peak.....viviiinnerererororonenrnoannanss 200 Volts
DIRECT INTERELECTRODE CAPACITANCES

Shielded ™) Unshielded

Triode Grid to Plate 2.0 2.0 Pf
Triode Input .....cvvvivnnnnns 2.2 2.2 Pf
Triode Output...ooiiiiiiiininnrrrinnnnnsnences N 1.2 0.8 Pf
Grid to Diode No. 2 Plate @ (Max.) cvvvevvnnnnsnnnens 0.04 0.04 Pf
RATINGS (Design Maximum Rating System)
Triode
Plate Voltage (Max.) .......... 330 Volts
Plate Dissipation (Max.) ...... oo . 0.55 Watt
Positive Grid Voltage (Max.) 0 Volt
Diode
Diode Plate Current Each Diode 1.0 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Triode
Class Al Amplifier
Plate Voltage ....... 100 250 Volts
Grid Volitage ........ -1 -2 Volt
Plate Current ...... 0.5 1.2 Ma
Plate Resistance.... .. 80,000 62,500 Ohms
Transconductance .............. P 1250 1600 pmhos
Amplification Factor 100 100
Diode (Each Section)
Tube Voltage Drop for Ib = 1.2 MaA.....c.euereetniiorersescssssesensasasases 10 Volts

NOTES:
(1) Shield No. 316 connected to cathode. i
(2) Diode plate No. 2 connects to Pin No. 5. Diode plate No. 1 connects to Pin No. 6.
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Color Television Type

BAVI] AMPLIFIER, PHASE INVERTER
or OSCILLATOR

Triple Medium Mu Triode

Construction......coooiiinnne, Compactron T-9
Base ....ii.iiiieeieanen Button 12 Pin, E12-70
BasiNg .u.viveiiiniiiinnisnnarenneeananies 12BY T9
Outline .ottt 9-56
Maximum Diameter ........... ... 1.188 In.
Maximum Seated Height ........... 1.500 In.
Maximum Overall Height .......... 1.875 In.
ELECTRICAL DATA ESILIL
HEATER OPERATION
Heater Vol age. . oov it iiiiiiiiiiinnrereorseeeeernsnscsasososennnsnnnssnss 6.3 Volts
Heater CUITeNt . .....vnet ittt ietesasateensanseceasonsaneritoisonnans 600 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK...uvvtvvinrreeainsnsrrrsrrnnessassecacssssnossnonnnn 200 Volts
Heater Positive with Respect to Cathode
5T o 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 1 Section2 Section 3
Gridto Plate (Btop)....oovviiiieiinneiinneenns 1.2 1.2 1.2 Pf
Input: gtoth+ K+ 1IS) .covviiiiiiiiinns 1.9 1.9 1.9 Pf
Output: ptoth+ k=4 1S) .viviiiiiiiiinnnn 1.8 0.7 2.0 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (Max.) .......... 330 Volts
Plate Dissipation (Max.) 2.75 Watts
Total Plate Dissipation (All Plates 6.0 Watts
DC Cathode Current (MaX.) .c.eeeeueriiniiirineteoinrennronsrerensasnnnanes 20 Ma
Grid Circuit Resistance
With Fixed Bias (M@X.) toveereeaerrnioeeineenssessnssantssorcssosnnsnnns 0.25 Megohm
With Cathode Bias (MaX.) tivviieiiiiniinnsneeeeesasoncnsestoeasaronanans 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Plate VOIage tviviiiiiertrreeeanannniotonsorereroranaenassaes 100 250 Volts
Grid Voltage ....ccvvviiinnnnnnns 0 -8.5 Volts
Amplification Factor .......... 20 17
Plate Resistance (Approx.) .... 6500 7700 Ohms
Transconductance ............ 3100 2200 pumhos
Plate CUrrent ... .i.iiiiiiiiiiiinieieireretrrinnnannescenasses 11.8 10.5 Ma
Grid Voltage (Approx.)
L1 o L1 — -24 Volts
BAwaA Color Television Type
SYNC SEPARATOR (T)
SAWSA VIDEO AMPLIFIER (P)
High Mu Triode and Sharp Cutoff Pentode
Construction ............. Miniature T-61,
Base ....Button 9 Pin, E9- 1
BaASINE .tivererneniesontrsnonannnnsnes 9D
Outline ... iiiiiiiiiiiiiiieiiieenaen 6-3
Maximum Diameter ............ 0.875 In
Maximum Seated Height .. .
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA 90X 1
HEATER OPERATION
8AWSA 6AWSA
Heater Voltage. ... .oiiiiiiiiiiiiiieesnnnniononenaneees 8.4 6.3 Volts
Heater Current ....cvivviiiiiiiiiiiiiiiiirnnniiiinenens 450 600 Ma
Heater Warm-up Time .....ovivreiiiiiiininennnninonnens 11 11 Seconds

Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode
Total DC and Peak..u.eineeeeeiaiisiioieteiinorsnnraastsonnaarassees 200 Volts
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Heater Positive with Respect to Cathode
151 0 Y 100 Volts
Total DC and Peak... 200 Volts

DIRECT INTERELECTRODE CAPACITANCES

Shielded™ Unshielded
Triode
Grid to Plate: (B1OP) cvvrvrriiiiiniiiiiieennnnnnns 2.2 2.2 Pf
Input: g to(h+ k) ..oovvvennnien cee 3.4 3.2 Pf
Output: p to (h+Tk+Pk+Pg3+1S).. 3.0 1.8 Pf

Pentode
Grid to Plate: (gltop) (Max.) ..oviviiiiiiiinenenennn 0.05 0.06 Pf

tnput: glto(g+ k+ g2 + g3 + IS) 10.0 10.0 Pf
Output: pto(h + k+ g2+ g3 + IS) 4.5 3.6 Pf
Coupling
Pentode Grid No. 1 to Triode Plate (Max.) 0.005 0.008 Pf
Pentode Plate to Triode Grid .............. 0.006 0.016 Pf
Pentode Plate to Triode Plate (Max.) .................. 0.025 0.150 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode

Plate Voltage (Max.) ...ooviiniiinineninnns PN ves 330 330 Volts
Grid No. 2 Supply Voltage (Max ). . 330 Volts
Grid No. 2 Voltage .......ccvvvvvvnnnn . Info. Sec.)
Plate Dissipation (Max.} ......viiiiniannerennnniannenas 1.1 3.75 Watts
Grid No. 2 Dissipation (Max.) .....cocoviininennnns 1.1 Watt
Negative Grid No. 1 Voltage (Max.) 50 Volts
Positive Grid No. 1 Voltage (Max.) 0 Vokt
Grid No. 1 Circuit Resistance

Fixed Bias (MaX.) ..uuiiiiiiiiiiniinniiennieenninirenss 0.5 0.25 Megohm

Self Bias (MaX.) voverrirreniioiiirinrerennsnnnansones 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier

Triode Pentode

Plate VoOltage «.civiiiiiininiiiiiieeerenaianereaannnnns 200 150 Volts
Grid No. 2 Voltage ....... — 150 Volts
Grid No. 1 Voltage ....... -2 0 Volts
Cathode Bias Resistor .. — 150 Ohms
Plate Current ........... 4.0 15 Ma
Grid No. 2 Current ...... —_ 3.5 Ma
Transconductance .............. cee 4000 9500 pmhos
Amplification Factor ...........cvveinnn 70 —_
Plate Resistance (APProX.) «v.eeeeeeerernnanensnernnnns — 0.20 Megohm
Grid No. 1 Voltage (Approx.)

FOr ID =20 1A viiciiietiinnnteiietsecennanannnnnns -5 -8 Volts

INSTANTANEOUS PLATE KNEE VALUES
Eb =65V, Ec2 =150V, and Ecl1 =0V;
= 46 Ma; and Ic2 = 15 Ma

NOTE:
(1) Shield No. 315 ties to Pins 4 and 5.

DAMPER 6AX3

12AX3, 17AX3

Heater-Cathode Diode

Construction.............. Compactron T-9
Base .Button 12 Pin, E12-70
BaSiNg .uveeeeeeirrininoiierinnanns 12FX T9
Outline
Maximum Diameter ............ 1,188 In.
Maximum Seated Height ....... 2.250 In.
Maximum Overall Height ...... 2.59 In.
ELECTRICAL DATA Il
HEATER OPERATION
17AX3 12AX3 6AX3
Heater VOItage. . vveneiierenrniieetnenennansanns 16.8 12.6 6.3 Volts
Heater Current .......... .. 450 600 1200 Ma
Heater Warm-up Time 11 11 — Seconds
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GAVIT

AMPLIFIER, PHASE INVERTER

Color Television Type

or OSCILLATOR

Triple Medium Mu Triode

Construction........ooviiienan Compactron T-9
Base ..Button 12 Pin, E12-70
Basing .cuiveeiiiiiiiiiiiiiiiiaiiiaanana 12BY T9
Outline  iiiiiiiiiiiii i iiiiireeracenansns 9-56
Maximum Diameter .........c.000u. 1.188 In.
Maximum Seated Height ........... 1.500 In.
Maximum Overall Height .......... 1.875 In.
ELECTRICAL DATA TIITT
HEATER OPERATION
Heater Voltage.......cciiiiiiiiiiiiiieiiiiiiiiisisnesinneanes 6.3 Volts
Heater Current .. ... .. ittt i i i it it i anens 600 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....oviiinieeeaerronurrannesauesossocsaronsnseennsns 200 Volts
Heater Positive with Respect to Cathode
LY 100 Voits
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 1 Section 2  Section 3
Gridto Plate (EtO pP).veieiiiiiieeeiinininnnanns 1.2 1.2 1.2 Pf
Input: gto(h+ k+ IS) 1.9 1.9 1.9 Pf
Output: pto(h + k + IS) 1.8 0.7 2.0 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate VOIage (MaX.) t.uvitierriiiennnnnnserererotosaossssoseennnnussnnnans 330 Volts
Plate Dissipation (MaxX.) ..ivueeiiniiiineeerencsanreceasioaseseararainnssens 2.75 Watts
Total Plate Dissipation (All Plates) (Max.) ... 6.0 watts
DC Cathode Current (MaxX.) ....ivirereeieeininsisietannesnnnesnioesannnens 20 Ma
Grid Circuit Resistance
With Fixed Bias (MaX.) veeeererereeeeeenanananresooossnsanseocorsosnsnnnn 0.25 Megohm
With Cathode Bias (MaX.) vovinutiiiirirnnnrenieeenieearooonnneaninseonns 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Plate VoOltage t..vuiiiiiiiiiiiiiiiiirreneaeerantronscsnancanns 100 250 Voits
Grid Voltage .......c.vvvivnenennn. 0 -8.5 Volts
Amplification Factor 20 17
Plate Resistance (Approx.) 6500 7700 Ohms
Transconductance .............. 3100 2200 umhos
Plate Current ... . ..iiiuiiiineinnneinineeiaiereiiiernacanns 11.8 10.5 Ma
Grid Voltage (Approx.)
L T L 7 RN — -24 Volts
B AW8 A Color Television Type
SYNC SEPARATOR (T)
BAWSA VIDEO AMPLIFIER (P)

High Mu Triode and Sharp Cutoff Pentode

Construction ............. Miniature T-6%2
Base Button 9 Pin, E9-1
BasSiNg .ivviiiiiiiiiirriiiiiiaiananans 9DX
Outline ... .iiiiiiiiiiiiiiiiaennes 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage
Heater Current
Heater Warm-up Time
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak

901 IR
SAWSBA 6AWSA
8.4 6.3 Volts
450 600 Ma
11 11 Seconds

200 Volts
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Heater Positive with Respect to Cathode
D

oS 100 Volts
Total DC and Peak...uuuiiiieintsiiereiiiiiiniriieusererererssencaaran 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded® Unshielded
Triode
Grid to Plate: (B1OP) .tiviiiiiiiiiiiiiiiiiiiiiiiins 2.2 2.2 Pf
Input: g to(h+ k .. 3.4 3.2 Pf
Output: pto (h+Tk4+Pk+Pg3+iS)...iviiiiiainn 3.0 1.8 Pf
Pentode
Grid to Plate: (gl to p) (Max.) ........... 0.05 0.06 Pf
Input: glto(g+ k+ g2+ g3+ 1S) 10.0 10.0 Pf
Output: pto(h+ k+ g2+ g3+ 1IS) 4.5 3.6 Pf
Coupling
Pentode Grid No. 1 to Triode Plate (Max.) 0.005 0.008 Pf
Pentode Plate to Triode Grid ..........cooivails. .. 0.006 0.016 Pf
Pentode Plate to Triode Plate (Max.) 0.025 0.150 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode
Plate Voltage (Max.) ........... 330 330 Volts
Grid No. 2 Supply Voitage (Max ) 330 Volts
Grid NO. 2 VOltage .iieevriiniinnrninennnnnnnnns See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.) .............. 1.1 3.75 Watts
Grid No. 2 Dissipation (Max.) ........ . — 1.1 Watt
Negative Grid No. 1 Voltage (Max.) ... .. —_ 50 Volits
Positive Grid No. 1 Voltage (Max.) 0 0 Volt
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) .vvvveiiirnnnnrioeecneionannnnnnnss 0.5 0.25 Megohm
Self Bias (MaX.) cvvivirieiiirnrenneoioeeenanavannsanes 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Triode Pentode
Plate Voltage .............. ees e 200 150 Volts
Grid No. 2 Voltage ......... v — 150 Volts
Grid No. 1 Voltage ......... -2 0 Volts
Cathode Bias Resistor — 150 Ohms
Plate Current 4.0 15 Ma
Grid No. 2 Current — 3.5 Ma
Transconductance .........oovvvvvennn 4000 9500 gmhos
Amplification Factor .......ccooviiviiiiiiiiiiia, 70 —
Plate Resistance (ApPProxX.) cooevereeeerneninnneienennans —_ 0.20 Megohm
Grid No. 1 Voltage (Approx.)
fOr Ib = 20 48 .evvrieiiiirrrciranacecasssnncaaaasonns -5 -8 Volts

INSTANTANEOUS PLATE KNEE VALUES
Eb=165V, Ec2 =150V, and Ecl =0V;
|b = 46 Ma; and Ic2 = 15 Ma

NOTE:
(1) Shield No. 315 ties to Pins 4 and 5.

DAMPER 6AX3

12AX3, 17AX3

Heater-Cathode Diode

Construction.............. Compactron T-9
Base ...Button 12 Pin, E12-70
BaSiNE ..vviviriiniiiiinniiiiianenenns 12FX T9
Qutline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.250 In.
Maximum Overall Height ...... 2.59 In.
ELECTRICAL DATA e
HEATER OPERATION
17AX3 12AX3 6AX3
Heater Voltage.... 16.8 12.6 6.3 Volts
Heater Current 450 600 1200 Ma
Heater Warm-up Time 1 11 — Seconds
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Dl ottt ittt it s e e e e et 900 Volts
Total DC and Peak....uvtiiiiiiinnnaiesseerserssassnsesocososnsnssnannss 5000 Volts
Heater Positive with Respect to Cathode
5.0 100 Volts
Total DC and Peak..iioeiierr i iiiiiiiiiiiiietitatennnetatenninnnnnens 300 Volts
DIRECT INTERELECTRODES CAPACITANCES (Unshielded)
Cathode to Plate and Heater 7.5 Pf
Plate to Cathode and Heater Ceeeens 5.5 Pf
Heater to0 Cathode .....viiieieiiiiiaiiiiretiiieinnnrnrrsreeananansnseceesos 2.8 Pf
RATINGS (Design Maximum Rating System)
Damper Service()
Peak Inverse Plate Voltage (Max.) ....oveiiiiiiiiiiiiinerecoiiiniinnnnnnes 5000 Volts
Plate Dissipation (Max.) ................. . 5.3 Watts
Steady State Peak Plate Current (Max.) .. . 1000 Ma
DC Output Current (MaX.) vvvriinreeeeeeretririsassancessssssssssssssscsnons 165 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib =250 Ma ....vviiiiiiiiiiii it iiiiiiiiiiiiiisneas 32 Volts
NOTE:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

BAX4GTB Color Television Type

12AX4GTB, DAMPER
17AX4GTA /17DMAA
Heater-Cathode Diode
. (e
Construction 0
Base .....oovnnnn.. . in, B5- K
Basing® ... T
Outline
Maximum Diameter ............ 1.188 In. ) ﬁa
Maximum Seated Height . . . o o
Maximum Overall Height ...... 3.313 In. NC L] T
3]
ELECTRICAL DATA U
HEATER OPERATION 17AX4GTA/
17DM4A 12AX4GTB 6AXAGTB
Heater Voltage...covvviinirinerincennennnnns 16.8 12.6 6.3 Volts
Heater Current .. 450 600 1200 Ma
Heater Warm-up Time ......ccovennninneenns 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
5.1 900 Volts
Total DCand Peak.....oovvirnninnneiniiinnan, Ceeiteiasiiieaeaaas 5000 Volts
Heater Positive with Respect to Cathode
5. O 100 Volts
Total DC and Peak...uvveriiinerrieiiiniiii e eriioiinienrensonenananneans 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)
Cathode to Plate and Heater 8.5 Pf
Plate to Cathode and Heater 5.0 Pf
Heater to Cathode ...... [ 4.0 Pf

RATINGS (Design Maximum Rating System)

Damper Service @)

Peak Inverse Voltage (Max.) ..vciiiiiiiroraeiitiiiiiiirerineninnnnnsnansnss 5000 Volts
Plate Dissipation (Max.) e 5.3 Watts

DC Plate Current (Max.) 165 Ma
Steady State Peak Current (Max.) 1000 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib =250 Ma ...oviiniiiviiiiiiiiiiiiiiiiiiiiieeenaas 32 Volts

NOTES:
(1) Pins 1, 2, 4, and 6 shall not be used as tie points.
(2) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
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FULL-WAVE POWER RECTIFIER BAX5GT
Heater-Cathode Twin Diode o)
Construction ......... ceenns ....0Octal T-9
BASE  ....eereriins Octal 6 Pin Q)
BaASIiNG.eererinaerteeranenionninnenenens 6S
Outline
Maximum Diameter ............ 1.188 In. ovo
Maximum Seated Height .......2. .
Maximum Overall Height ...... 3.313 In. fc ssl
ELECTRICAL DATA
HEATER OPERATION
Heater Voltage....... PP e 6.3 Volts
Heater Current ..........cooiiiiiiiianaan, 1200 Ma
Maximum Heater- Cathode Volitage 450 Volts
RATINGS (Design Maximum Rating System)
Rectifier Service®)
Peak Inverse Plate Voltage (MaX.) ...ueeereiniiinareroneneenneennnnneeenneenn 1250 Volts
Peak Plate Current (Each Plate) (Max.) 375 Ma
AC Plate Voltage (Each Plate, RMS) (Max.) ...cviiiiiiiinniirnnenninnnnnens 450 Volts
Steady State DC Output Current (MaxX.).. .ottt et i, 75 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Full-Wave Rectifier—Choke Input to Filter
AC Plate to Plate Supply Voltage (RMS) ...... R v cevee. 700 900 Volts
Filter INput ChoKe .. it iiiiiiittteeenenaietnssaseaseeresnnnnnnsas 10 10 Henrys
DC Output Voltage at Input to Filter
At Half Load Current of 150 Ma ... 270 — Volts
At Half Load Current of 125 Ma — 365 Volts
At Full Load Current of 75 Ma 250 — Volts
At Full Load Currentof 625 Ma ........ccoviiiiiiininenan. — 350 Volts
Voltage Regulation (Half Load to Full Load) ......cvvvieiiiiininneenenns 20 15 Volts
Full-Wave Rectifier—Capacitor Input to Filter
AC Plate to Plate Supply Voltage (RMS) 700 900 Volts
Filter Input Capacitor ..........coiviiiiiiinnn, . PN 10 10 uf
Effective Plate Supply Impedance (Each Plate) 50 105 Ohms
DC Output Voitage at Input to Filter
At Half Load Current of 62.5 Ma 395 — Volts
At Half Load Current of 40 Ma .... — 540 Volts
At Full Load Current of 125 Ma 350 — Volts
At Full Load Currentof 80 Ma ............ — 490 Volts
Voitage Regulation (Half Load to Full Load) 45 50 Volts

NOTE:

(1) For use with sinusoidal supply voltages within the frequency range of 25 to 1000 hertz.

DAMPER BAY3

12AY3, 17AY3

Heater-Cathode Diode

Construction .......ccoievuvevnn. Novar T-9
Base ........... Novar Button 9 Pin, E9-75
Basing() ... it 9HP
Outline ...viiiiiieiiiiiiiiiiiiiennann 9-86
Maximum Diameter ............ 1.188 in.
Maximum Seated Height ....... 3.030 In.
Maximum Overall Height ...... 3.410 In.

ELECTRICAL DATA
HEATER OPERATION

17AY3 12AY3
Heater Voltage 16.8 12.6
Heater Current 450 600
Heater Warm-up Time 11 1

LERL

6AY3

6.3 Volts
1200 Ma

— Seconds
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

900 Volts
5000 Volts
100 Volts
300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Heater to Cathode ..........iiiiiiiiiii ittt iiieeei et 2.8 Pf
Plate to Cathode and Heater 6.5 Pf
Cathode to Plate and Heater 9.0 Pf
RATINGS (Design Maximum Rating System)
Damper Service®
Peak Inverse Plate Voltage (Max.) 5000 Volts
Plate Dissipation (Max.) ........ooieivinininnnnn 6.3 Watts
Steady State Peak Current (Max.) . .. .. . 1100 Ma
DC Plate Current (MaX.) vuueuuureeeeee et teiiiieee et ataiirsaeeeeeaananan 175 Ma

NOTES:

(1) Pins 1, 3, 6, and 8 should not be used as tie points.

(2) For operation in a 525 line, 30 frame system as described in *'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

BAY3A DAMPER

Heater-Cathode Diode

Construction
Base ...........

Basing ......ciiiiiiiiiiiii e 9 T9
Outline ................
Maximum Diameter .
Maximum Seated Height .......2.730 In.
Maximum Overall Height ...... 3.110 In.
6AY3A is identical to 6AY3 except for shorter bulb. LELL
bAY3B DAMPER
12AY3A, 17AY3A
Heater-Cathode Diode
Construction .........ovvieeiens Novar T-9
Base ........... Novar Button 9 Pin, E9-89
(Exhaust Tip on Base)
BASINE  terueerirneernineernareennnns 9HP 79
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .. ..2.625 In.
Maximum Overall Height ......3.005 In.

6AY3B, 12AY3A, 17AY3A are identical to
6AY3, 6AY3A, 12AY3, 17AY3 except for base
with exhaust tip at bottom and shorter bulb.
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Color Television Type

FM DETECTOR
AF AMPLIFIER BAY"

Double Diode and
pouble High Mu Triode

construction.........ounn Compactron T-9
BaS€ tiieiiiniiaainn Button 12 Pin, E12-70
BASINE «vrervrrnneennerneeenenenenes 12DA T
Outline  ..oiiiiiiiiieiiiii it 9-56
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 1.500 In.
Maximum Overall Height ...... 1.875 In. TTITT
ELECTRICAL DATA
HEATER OPERATION
Heater VOIAEe. v e et eia i iaresiiiiessseecesasasnissnssssossceasnasnuns 6.3 Volts
Heater CUrrent ...ttt ittt ittt ieeinenerrrronssennsssssananasns 690 Ma

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK...uueseitieresnnnanseneseeeeceroasssonsnsnsssaerananans 200 Volts
Heater Positive with Respect to Cathode

5. N 100 Volts
Total DC and PeakK...uu.iiiiitiiiieneiiiianassenasanransnansnennoaasesss 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode (Each Section)
Grid to Plate 2.2 Pf
Input ........ 2.0 Pf
Output 0.22 Pf
Diode (Each Section)
Plate to Cathode and Heater.....c.ovuniiiriiiiiiiii ittt iinannenss 2.0 Pf
Cathode to Heaterand Plate.....cvvviiiiiiiiiiniiiiiiiiiiiaiiieierssssennen 5.5 Pf
Coupling
Triode Grid to Diode Plate (Max.)...ccoeuniii it iiiiiineeiintniececenanceanns 0.08 Pf
Triode Grid (Sec. 1) to Triode Grid (Sec. 2) (Max.) 0.01 Pf
Triode Plate (Sec. 1) to Triode Plate (SeC. 2)....vviiiiiiiiiniiiiiiniineeaans 0.48 Pf

RATINGS (Design Maximum Rating System)
Triode (Each Section)
Plate VOItage (MaX.) t.iieeinnneerveeiiaarasisasecosoosassnansntnssssssssacsos 330 Volts

Positive DC Grid Voltage (Max.) 0 Volt
Negative DC Grid Voltage (Max.) 50 Volts
Plate Dissipation (Max.} ...iieviiiiiiiiisisieeeeeesorarannnenesssssoasncaces 1.0 watts
Diode (Each Section)

Diode Current for Continuous Operation........c.ciiiviiiiiereaenenneannnns 5.0 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Triode (Each Section)

Plate VO age «ivvvriiiiiiiinrerervrrsnsrsesseaaaerssosorssnnnnassacaassssnnns 250 Volts
GridVoltage ...cveeviiiiinniiiiiiiieeneenns -2.0 Volts
Amplification Factor ..........covivvnnnn 100

Plate Resistance (Approx.) 52,700 Ohms
Transconductance .........c.cvevevennns 1900 umhos
Plate CUrrent .....eeiiiiieieiiiiieserererosesnnsnassasaraneeesnnnnnsssssssss 1.2 Ma
Diode (Each Section)

Average Diode Current with 5.0 Voltage DC Applied ..,.....c.ciiineiinaaen 18 Ma

Color Television Type

SYNC SEPARATOR/CLIPPER(T) 6AZ8
IF/VIDEO/AGC AMPLIFIER (P)

Medium Mu Triode and Sharp Cutoff Pentode

Construction ............ Miniature T-6-2
Base Button 9 Pin, E9-1
BasSiNg ..ovvviiviinrnnnnnirenarsninans SED
OULHNE. . te it vrerinersnnreonsaonanrannns 6-2
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.938 In.

Maximum Overall Height ...... 2.188 In.
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Heater Voltage. . ooo ittt ittt ireieeaeaneeencennnanenens 6.3 Volts
Heater CUurrent ... ittt it ittt iiiaieactesesneennnnnnans 450 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK..c.oiuiiiiiiiiiiiiiiiesesioneesnnsneeroneeeanaannnnn 200 Volts
Heater Positive with Respect to Cathode
................................................................... 100 Volts
Total DC and Peak. .. ..viueiinetinirreiiiienininssnesesososertnanaeens 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Triode
Grid to Plate .....iiiiiiii it it it e e, 1.7 Pf
Grid to Cathode, Heater, Pentode Grid No. 3 and Internal Shield ....... 2.0 Pf
Plate to Cathode, Heater, Pentode Grid No. 3 and Internal Shield ....... 1.7 Pf
Pentode
Grid No. 1to Plate (MaX.) ..t iiiiiiiiiiiiiiiirieeereeeniineeeeeesnnnnnnnnnns 0.02 Pf
Grid No. 1 to Cathode, Heater, Grid No. 2, Grid No. 3
and Internal Shield ...... ... i i e e i 6.5 Pf
Plate to Cathode, Heater, Grid No. 2, Grid No. 3 and Internal Shield ..... 2.2 Pf
Coupling
Triode Grid to Pentode Plate (Max.) .....oviiiiiiiiiniiieireennrennnnnanns 0.027 Pf
Pentode Grid No. 1 to Triode Plate (Max.) 0.020 Pf
Pentode Plate to Triode Plate (Max.) .....ooiiiuiiiiiiiiininaneenneeann. 0.045 Pf
RATINGS (Design Center Rating System)
Pentode
Plate Voltage (Max.) ............ 300 Volts
Grid No. 2 Supply Voltage (Max.) 300 Volts
Grid No.2Voltage....ovviiiiieniinnniinnnnennn . Info. Sec.)
Grid No. 1 Voltage (Positive Bias) (Max.) ........cvovueunen. 0 Volt
Plate Dissipation (Max.) ......... et deeeiie e 2.6 2 Watts
Grid No. 2 Input
For Grid No. 2 Voltage up to 150 Volts (Max.)............. — 0.5 Watt
For Grid No. 2 Voltage Between 150
and 300 Volts ... ...oiiiiiiiiiiiiiiiiniea, See Rating Chart (Gen. Info. Sec.)
Maximum Circuit Values
Grid No. 1 Circuit Resistance
Fixed Bias «viviiiiinnieriieieiiiiiieenonrsaneeennannnn 0.5 0.25 Megohm
Cathode Bias 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Plate Supply Voltage...........vviiiienennnns Ceevrereeaes 200 200 Volts
Grid No. 2 Voltage ........ —_ 150 Volts
Grid No. 1 Voitage ........ -6 — Volts
Cathode Bias Resistor — 180 Ohms
Plate Resistance ........ . 5750 300,000 Ohms
Transconductance .................. . 3300 6000 umhos
Grid No. 1 Voltage for Ib = 10 ua -19 — Volts
Grid No. 1 Voltage for Gm = 10 umhaos . —_ -12.5 Volts
Plate Current ... ...ttt ven 13 9.5 Ma
Grid No. 2 Current — 3 Ma

6B10

8B10

HORIZONTAL PHASE DETECTOR (D)
HORIZONTAL OSCILLATOR (T)

Double Diode and Medium
Mu Twin Triode

Construction.............. Compactron T-9
Base ....iiiiieeenen Button 12 Pin, E12-70
BasSiNg ....vvvvviiiiiiiiioniiiiieaans 12BF T9
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 1.500 In.
Maximum Overall Height ...... 1.846 In. a
|
ELECTRICAL DATA uusATy
HEATER OPERATION
8810 6B10
8.5 6.3 Volts
450 600 Ma
11 11 Seconds
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak...c.viiuiiriineiieniinieaiiiieiesesanaranaaansnanas 200 Volts
Heater Positive with Respect to Cathode
DC ottt eeetctaarar e hesesatirereenn 100 Volts
Total DC and PeaK....vvivrreeerresneennnsssrarcoasoneeanonanannoenssss 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode No. 1
GridtoPlate .........coiiiiiiiiiiin,
Input: 1Tgto (h +
Qutput: 1Tp to (h +
Triode No. 2
GridtoPlate .......coviiiiiiiiinnnnn,
Input: 2Tg to (h + 2Tk + IS)
Output: 2Tp to (h + 2Tk + IS)
Diode No. 1
Plate to Cathode, Heater and Internal Shield .........coiiiieiiiaiiinnes 1.9 Pf
Diode No. 2
Plate to Cathode, Heater, and Internal Shield ..........coiiiiiiiiiiiianas 1.8 Pf
Coupling
Triode Plate to Triode Plate ....
Diode Plate to Diode Plate ..........
Triode No. 1 Grid to Diode No.
Triode No. 2 Grid to Diode No.
Triode No. 1 Grid to Diode No.
Triode No. 2 Grid to Diode No.
RATINGS (Design Maximum Rating System)
Triode (Each Section)
Plate Voltage ....ccciivviiininnnns Ceeenean seerssssreeessssansnranasnoass . 330 Volts
Plate Dissipation ..... . 2.5 Watts
DC Cathode Current .. 20 Ma
Grid Circuit Resistance
Fixed Bias ..........
Cathode Bias .
Diode (Each Section)
Average Diode Current for Eb =5 Volts .............. hreeeasrenisaense veee 20 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Triode (Each Section)
Plate Voltage ......... vee 250 Volts
Grid Voltage ... s -9.5 Volts
Plate CUIreNnt ...oiiietiiietieiiieeiinesnnseesassernanseesssssartssonerssses 7.0 Ma
Amplification Factor .......ooiiiiiiiiiiiiiiiiiiiiirririncestsscseneasannsns 18
Plate Resistance .........eevvene b e eeaceiae it e e 9750 Ohms

Transconductance ...........ccc0eene R 1850 umhos

=20 Volts

Grid Voltage for Ib = 50 za
Diode (Each Section)
Average Diode Current for Eb=5Volts ..........ccciiiiiiiiiiiiaanes ee 20 Ma
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0.25 Megohm
1.0 Megohm

Color Television Type
RF/IF AMPLI;,IER BBABIEF93

3BA6, 4BA6, 12BA6

Semi-Remote Cutoff Pentode

Construction ............. Miniature T-5%
Base ............n «....Button 7 Pin, E7-1
Basing .. veeees IBK
Outline ...vieiiiiiiiiiiennniiennneaes 5-2
Maximum Dlameter ceraaeeres ..0 750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA A1

HEATER OPERATION
3BA6 4BA6 12BA6 6BA6/EF93
Heater Voltage.............. hveieeeaes 3.15 4.2 12.6 6.3 Volits
Heater Current ......... 600 450 150 300 Ma
Heater Warm-up Time ..
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak...uverveveneseoeenanarsssesssasecssossnarsonnassns 200 Volts
Heater Positive with Respect to Cathode
100 Volts

Totai DC and Peak i eaeeeereeteeaaccsassenan hriaeseraaaiarseen 200 Volte

11 11 — — Seconds
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DIRECT INTERELECTRODE CAPACITANCES

Shielded ") Unshielded
Grid No. 1to Plate (Max.)...ooineniiiineneninnnnnnnn 0.0035 0.0035 Pf
INpuUt e 5.5 5.5 Pt
Output 5.5 5.0 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) ....viiiiiiinnneererenersonnsnareeseaanneaansnneens 330 Volts
Grid No. 2 Supply Voltage (Max.) «c.uviietinnneiaineaaneeeneaeaniiseanns 330 Volts
Grid No. 2 Voltage .......ovviiiiiiiieiannnnnn See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.) .....iiiueiiiiiiiiiieeiireanerenieonnneeeiinss 3.4 Watts
Grid No. 2 Dissipation (Max.) .....ueiiiieenneiinneeoineennseenaissoanns 0.7 Watt
Negative Grid No. 1 Voltage (Max.) ......ovuiinirinrrnreneaenaeaneiieenns 55 Volts
Positive Grid No. 1 Voltage (Max.) ......cvueiiiuiariinneenaseaaenssvnnnns 0 Volt
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ..ottt 100 250 Volts
Grid No.3Voltage .......ccoiviiiiiiiiiirinannnins Connected to Cathode at Socket
Grid No.2Voltage .......ooiiiiiiiiiiiiiiniiinnenns 100 100 Volts
Cathode Bias Resistor ..............cciiiiiiiiiinans 68 68 Ohms
Plate Resistance (APProx.) .....oveeeeianerivineeanns 0.25 1.0 Megohm
Transconductance .............oieeiieiiiinianiianns 4300 4200 ymhos
Plate Current ...................... 10.8 11.0 Ma
Grid No. 2 Current 4.4 4.2 Ma
Grid No. 1 Voltage for Gm = 40 ymhos ........cvvn.n =20 -20 Volts
NOTE:
(1) External Shield No. 316 Connected to Pin 7 (cathode).
BBABA Color Television Type
SYNC SEPARATOR/CLIPPER (T)
8BASA VIDEO AMPLIFIER (P)

Medium Mu Triode and Sharp Cutoff Pentode

Construction ............. Miniature T-6l4
Base .........cooiinn Button 9 Pin, E9-1
Basing ... i e 9DX
Outline ... il e 6-3

Maximum Diameter ............ 0.875 In

Maximum Seated Height ..

Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA

HEATER OPERATION

Ilifgee

6BASA
Heater Voltage 6.3 Volts
Heater Current 600 Ma
Heater Warm-up Time 11 Seconds
Maximum Heater-Cathode Voitage
Heater Negative with Respect to Cathode
Total DC and Peak 200 Volts
Heater Positive with Respect to Cathode
.................... 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Triode
Shielded Unshielded
Grid to Plate: (gto p) 2.2 2.2 Pf
Input: gto(h+ k) 2.7 2.5 Pf
Output: pto (h + k) 1.9 0.4 Pf

Pentode
Grid to Plate: (gltop)(Max.) «.ooovvevennniinnennnns 0.05 0.06 Pf

Input: glto(h + k+ g2+ g3+ IS).. 10.0 10.0 Pf
Output: pto(h + k+ g2+ g3+ IS) 4.5 3.6 Pf
Coupling
Pentode Grid No. 1 to Triode Plate (Max.) ............ 0.003 0.006 Pf
Pentode Plate to Triode Grid (Max.) ............... ... 0.006 0.016 Pf
Pentode Plate to Triode Plate (Max.) ................. 0.023 0.150 Pf
RATINGS (Design Center Rating System)

Triode Pentode
Plate Voltage (Max.) ........... 300 300 Volts
Grid No. 2 Supply Voltage (Max.) .. — 300 Volts
Grid No.2Voltage .....c.cciiiiiiiiiinnenninnnnns . info. Sec.)
Plate Dissipation (Max.) ........... 2.0 3.25 Watts
Grid No. 2 Dissipation (Max.) 1.0 Watt

Negative Grid No. 1 Voltage (Max.) .....cvvvviiiinnnnns — 50 Volts
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Positive Grid No. 1 Voltage (Max.) .c.ccovvvevinaneenns — 0 Voit
Grid No. 1 Circuit Resistance

Fixed Bias (Max.) 0.5 0.25 Megohm
Self Bias (MAX.) tiviiiineniriennnrssssscnenanunssenens 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Triode Pentode
Plate VOItage vvvvviinrrerieieiiiiiinnreneensenenannnnnss 200 200 Volts
Grid NO. 2 Voltage cvvevvririianieniiineiivvensiancenss — 150 Volts
Grid NO. 1 Voltage covvervriiiiiiiniiiineeeennnnnnaeaans -8 0 Volts
Cathode Bias Resistor .. — 180 Ohms
Plate Current ........ 8.0 13 Ma
Grid No. 2 Current .....iiiiiiiiiiiiiniiiiiiiiiieinannn — 3.5 Ma
TransconductanCe ......cvvriiiiiiienerrnenannnnnnnnns 2700 9000 pmhos
Amplification Factor ..........cciiiiiiiiiiiiaiaiii 18 —
Plate Resistance (APProX.) «cviivevisesessssennnannnnes 6700 400,000 Ohms
Grid No. 1 Voltage for |Ib = 10 ua (Approx.) .....evvenen -16 -10 Volts
INSTANTANEOUS PLATE KNEE VALUES
Eb =65V, Ec2=150V, and Ecl =0V;
Ib = 42 Ma; and ic2 = 12.5 Ma
NOTE:
(1) Shield No. 315 ties to cathode base pin of section under test.
Color Television Type
VERTICAL DEFLECTION OSC. (T) BBA"
SYNC/AGC AMPLIFIER (P) 8BAl1

Medium Mu Triode and Twin Pentode PP PG

Construction.............. Compactron T-9

Base .....icieeenenn Button 12 Pin, E12-70

BaSiNg .uvieeeceensensenenssocaaccnns 12ER T9

(0 775 411 1= 9-58
Maximum Diameter ............ 1.188 In.

Maximum Seated Height ....... 2.000 in.
Maximum Overall Height ...... 2.375 In.
Y

ELECTRICAL DATA LS
HEATER OPERATION

8BAll 6BAll
Heater Voltage 8.4 6.3 Volts
Heater Current 450 600 Ma
Heater Warm-up Time ....c.iiiiiieieeernnnecnceenennns 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK..ueuseririoeresesseesossesensnsssssaserosensnnsssnes 200 Volts
Heater Positive with Respect to Cathode
5 0 U 100 Volts
Total DC and Peak...uveeersaesaiaseaarossnsrsnoseseaceansnssssccsssss 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Pentode Section
Grid No. 3 to Plate (Each Pentode) 2.0 Pf
Grid No. 1to All...ovvenviiniiennnnen 6.0 Pf
Grid No. 3 (Each Pentode to All) . 3.6 Pf
Plate (Each Pentode to AH) t.iviiviriiirninneeninreinnrsansnonns ven 3.0 Pf
Grid No. 3 (Pentode 1) to Grid No. 3 (Pentode 2) (Max.).....cccvveevnnranss 0.026 Pf
Triode Section
[ e IR (o T d F= SN 2.0 P
fnput: glto(k+h) ....vviiinnenees 2.0 Pf
Output: pto(k+ h+IS) 1.9 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section
Plate Voltage ...........covvanis tetsesaceceensnssae terisieieane 300 300 Volts
Grid NO. 2 VOItage .v.vvvvvivvivnneennnns —_ 150 Volts
Positive DC Grid No. 3 Voltage — 3.0 Volts
Negative DC Grid No. 3 Voltage —_ 50 Volts
- 50 Volts

Peak Positive Grid No. 3 Voltage
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Negative DC Grid No. 1 Voltage ............ Cedteeceeserenaaas

Plate Dissipation (Each Plate) 1.5
Grid No. 2 Dissipation .............. —_
DC Cathode Current ... .cvvveeiniiiiinnnccarinonnann 20
Grid No. 3 Circuit Resistance (Each Grid)........ovovviiiinnnnn -
Grid No. 1 Circuit Resistance
Fixed BiaS «ovviuueinneinneeeianseannnneissssancasaasonsssnnns 0.25
Cathode Bias c..vvivivininriiiensssnnnnssseencecsssnnnnncens 1.0
CHARACTERISTICS AND TYPICAL OPERATION .
) Pentode

50 Volts
1.1 Watts

0.75 Watt

12 Ma
0.5 Megohm

0.5 Megohm
0.5 Megohm

PLATE VOLTAGE

Triode Each Section Both Sections
Section Separately@ Operating®
Plate Voltage .......cooevvvinnnnn 250 100 100 100 100 Volts
Grid No. 2 Voltage .. — 67.5 67.5 67.5 67.5 Volts
Grid No. 3 Voltage — 0 0 ~10 0 Volts
Grid No. 1 Voltage -11 0 Notel Note 1 Note 1 Volts
Plate Current ........... 5.0 — 2.5 0 2.5 Ma
Grid No. 2 Current — — — 7.0 4.4 Ma
Grid No. 1 Transconductance ... 1800 1700 — —_ — umhos
Amplification Factor ............ 18 — — —_ —
Grid No. 3 Transconductance ... — —_ 450 — — pwmhos
Grid No. 1 Voltage
Ib=100ka ....icvieivirernnnns -18 2.3 — — — Volts
Grid No. 3 Voltage (Approx)
Forlb=100ga.....0000euuunnnn —_— —_ -3.2 — — Volts
NOTES:
(1) Grid current adjusted for 100 ua DC.
(2) Plate and Grid No. 3 of opposite section grounded.
(3) Voltages and plate current apply to each section.
AVERAGE PLATE CHARACTERISTICS
(Pentode Section)
(with Opposite Grid No. 3 and Plate Grounded)
ice[40[s1 |
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AVERAGE PLATE CHARACTERISTICS
(Triode Section)
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PLATE VOLTAGE

RF AMPLIFIER 6BC4

Medium Mu Triode

Construction ............. Miniature T-6%2
Base .....iiveennn ..Button 9 Pin, E9-1
BaSIiNE ..iuiverrecrennnsasnnsnnnnnonens 9DR
OUuthing c.vviveirieeeerniennrroneennnnsns 6-1
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.500 In.
Maximum Overall Height ...... 1.750 In.

Il X
ELECTRICAL DATA l
HEATER OPERATION
Heater VoA ... coiiiiiiiiiinriissrrenrsaseosostasessssosasnesarssansenns 6.3 Volts
Heater Current .........oiiiiiiiineneennnnns 225 Ma
Maximum Heater-Cathode Voltage 75 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid 1o Plate ....coiiiurernrerriensiesanerecasasnonnsrssssscoscsnnennsane 1.6 Pf

Grid to Cathode and Heater 2.9 Pf
Plate to Cathode and Heater 0.26 Pf
Heater to Cathode ........c.cevvvvnienennnn 2.7 Pf
RATINGS (Design Center Rating System)
Plate VOMage (MaAX.) «.iiieiisrinrrenietsssssioastsoenssassssssacossasssssns 250 Volts
Plate Dissipation (Max.) .... 2.5 Watts
Cathode CUrrent (Max.)..veveurserorerrssetnnssosesrsossccsassscnasonnrns 25 Ma
Grid Circuit Resistance

FiXed BIas vvevrrenreeisaroroeeroseasasnssaserasnssrsssssascsssononanss Not recommended

Cathode Bias (Max.) 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate SUPPIY VOHAEE. .o vvenrieeernernsisonentesssesetsonasosssonsassanans 150 Volts
Cathode Bias Resistor ...... 100 Ohms
Amplification Factor .. 48

4800 Ohms

Plate Resistance ...
Transconductance .......... e 10,000 pmhos
Grid Bias for Ib = 10 ua . -10 Volts
Plate CUIMTENTt c..iiiieiiiieriiiesioassosseoanssrossosssseconssonensenaess 14.5 Ma
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Color Television Type

BBC-I DC RESTORER or FM DISCRIMINATOR
or AM DETECTOR

Triple Diode

Construction ..... veers...Miniature T-6'

Base

Basing ....

Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.938 In.
Maximum Overall Height ...... 2.188 In.

ELECTRICAL DATA
HEATER OPERATION

Heater VOl age. ... viiii it iiiteientetenseianseaninorsressnesanstosonnnsanasenes 6.3 Volts
Heater Current ........... . 450 Ma
Maximum Heater- Cathode VOIAEE v eeeiiitrentreneetocssosassnisuassssneaanas 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshuelded)
Plate Diode No. 1 to All Other Elements . 3.5 Pf
Plate Diode No. 2 to All Other Elements . 5.5 Pf
Plate Diode No. 3 to All Other Efements 3.5 Pf
RATINGS (Design Center Rating System) (Each Section) }
Peak Inverse Plate Voltage (Max.) 330 Volts
DC Output Current (Max.) e . 12 Ma
Peak Plate Current (Max.) ....ivirnneniirenersenennaconons 54 Ma
BBcs Color Television Type
VHF CASCODE AMPLIFIER
Medium Mu, Semi-Remote
Cutoff Twin Triode
Construction ............. Miniature T-612
Base Button 9 Pin, E9-1
Basing .... 9A)
Outline
Maximum Diameter ............ 0.875 in.
Maximum Seated Height ....... 1.938 In.
Maximum Overall Height ...... 2.188 In. n
ELECTRICAL DATA BT
HEATER OPERATION
4BC8 6BC8
Heater VOItage. ..oovviiireeinionereeeescecesnnnnnnnes 4.2 6.3 Volts
Heater Current .......... 600 400 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode®
Total DCand Peak.....ooovvuvininnniiniennnas e erereiea e 200 Volts
Heater Positive with Respect to Cathode
50 P RN 100 Volts
Total DC and Peak. .. iviiiiiiiiiiiiiiersiseeenaeeeecsosnnnnaacensss 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)®@
Section 1 Section 2
1.2 1.2 Pf
2.6 5.5 Pf
1.3 2.4 Pf
2.8 2.8 Pf
Plate Section No. 1 to Plate Section No. 2............ 0.02 Pf
Grid Section No. 1 to Grid Section No. 2 (Max.) ..... 0.04 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (Max. )" .,..... tetedccscarrrereertasesarasssnnntteassesroann 250 Volts
Plate Dissipation (Max.) ....coovivieeinaans teee 2.2 Watts
Cathode Current (MaxX.)oovevevvvenennnnn . . 22 Ma
Grid Circuit Resistance (MaxX.)..i.uieeerererineeniioreroanenenasassereneron . 0.5 Megohm

CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Class Al Amplifier
Plate Voltage .....ccvvvveiiinnnennnen ereeceseennares e reeeaerserereraraee 150 Volts
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Grid VOB .o v vviiiiiiiiiiisetrenitireseeteennninansanasssosonnnns Cereen 0 Volt
Cathode Bias Resistor .. 220 Ohms
Plate Current .......oiiiiiiiinn, 10 Ma
Transconductance ...........ooueee 6200 ymhos
Plate Resistance.................... 5300 Ohms
Amplification Factor ............ ..ol .. 35
Grid Voltage for Gm = 50 umhos (Approx.) -13 Volts
NOTES:

(1) This rating may be as high as 300 volits max. under cutoff conditions when the tube is
used as a cascode amplifier and the two sections are connected in series.
(2) Shield No. 315.

RF/IF AMPLIFIER BBDB

12BD6

Remote Cutoff Pentode

Construction ............. Miniature T-5;
Base .......... Button 7 Pin, E7-1
BaASINE  ciiiiirrrrnnnnnscerennnnnnnnns 7BK
Outline  ...iiiiiieniiiiie i, 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overal! Height ...... 2.125 In.
ELECTRICAL DATA -
HEATER OPERATION .
12BD6 6BD6
Heater Voltage 12.6 6.3 Volts
Heater Current e 150 300 Ma
Maximum Heater-Cathode Voltage .........coiiiiiiriiiiiiiiiiiiiiiianaasns 90 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded ") Unshielded
Grid to Plate (MaxX.)...vvvirivinierinnnennneennneeaanns 0.005 0.004 Pf
INPpUt o oottt ceee 4.3 4.3 Pf
Output 5.0 5.0 Pf
RATINGS (Design Center Rating System)
Plate Voltage (Max.) ......ccoevvvnnnen 300 Volts
Grid No. 2 Voltage (Max.) ........ 125 Volts
Plate Dissipation (Max.) ......... 4.0 Watts
Grid No. 2 Dissipation (Max.) . 0.4 Watt
Cathode Current (Max.).i.ovinenerennnnn, 14 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate VoItage .....ccoiiiiiiiiiiiiiiiiiiiiiinan s 100 250 Volts
Grid No. 3 Voltage (Connected to Cathode at Socket)
Grid No.2Voltage «....oiiiiiiiiiiiiiiiiiiiiiiiiianes 100 100 Volts
Grid No. 1 Voltage ... . i -1 -3 Volts
Plate Current ........... 13 9 Ma
Grid No. 2 Current 5 3.5 Ma
Transconductance 2350 2000 umhos
Plate ResiStanCe..o.oeeeeiinnnnr s iiiernnnannnanreenns 0.12 0.7 Megohm
Ecl for Gm = 10 umhos (ApPpProx.)...cceeeeeinnnnnnnss =35 -35 Volts
NOTE:
(1) With external Shield No. 316 connected to pin 7 (cathode).
GENERAL PURPOSE AMPLIFIER (T) BBD"
SYNC SEPARATOR (T)
VIDEO AMPLIFIER (P) 15BD11, 15BD11A
High Mu Triode, Medium Mu Triode
and Sharp Cutoff Pentode
.............. Compactron T-9
..Button 12 Pin, E12-70 T9
12DP
...9-58
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In. T
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ELECTRICAL DATA

HEATER OPERATION 15BD11 6BD11
15BD11A
Heater Voltage 14.7 6.3 Volts
Heater Current 450 1050 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....oouivuiiiieieininiiiiionesaeacnencncncasasonnns 200 Volts
Heater Positive with Respect to Cathode
DC Component .. ...iiiiiiiiiiiiiiiiritrnsinasersoesssssssssaneennsn 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode (Section 1)
Gridto Plate ... ...t ittt ittt ittt ieiieeeieeeniieannes 1.9 Pf
Input: Tlgto (ITk + 2Tk + Pk +Pg83 4+ h 4+ IS) ..iiviiiiniviernnnnn. 3.0 Pf
Output: Tlpto 1Tk 4+ 2Tk + Pk 4+ Pg3 4+ h 4+ 1S) .eiivvrivnvnnnnnnines 2.2 Pf
Triode (Section 2)
Gridto Plate .....coiuiiiiiiiiiiii ittt ittt e et 3.6 Pf
Input: T2g to (2Tk 2.4 Pt
Output: T2p to (2Tk 3.8 Pf
Pentode
Grid No. Tto Plate .......i.iieiiininiiiiiiiiiiiiiintetenenneensensnnnens 0.13 Pf
Input: Pglto QTk + Pk +Pg2+Pg3+h+1S) cievvevnennennnnannnn, 11 Pf
Output: Ppto @QTk + Pk +Pg2+ Pg3+ h+1S) ovvirininrninnnnannn 4.6 Pf
Coupling
Pentode Plate to Triode Plate (Section 2) (MaX.) «..cveveeiineeriinneenns 0.045 Pf
Triode Plate (Section 1) to Triode Plate (Section 2) (Max.) ............. 0.075 Pf
RATINGS (Design Maximum Rating System)
Triode No. 1
Plate VoItage (MaX.) ..vtiiiiiiiireenineereeeerosssnnnnsseresesesennnnnes 330 Volts
Positive DC Grid Voltage (Max.) 0 Volt
Plate Dissipation (MaX.) ....cviuiiieintieeneeierrinrinreseennonnnnsensses 1.5 Watts
Grid Circuit Resistance
With Fixed Bias (Max.) .i.ouiiiiiiiiiiiiiieeieniieensenneecanessnanenes 0.5 Megohm
With Cathode Bias (MaX.) «.iiieiiiiiiiiiiirinnerenenseneenasesannnenes 1.0 Megohm
Triode No. 2
Plate Voltage (Max.) ....vvvevviieanenenn 330 Volts
Positive DC Grid Voltage (Max.) vee 0 Volt
Plate Dissipation (MaX.) ..uueiieeeiiineeniiannrrerereesanssscerisasnssns 2.0 Watts
Grid Circuit Resistance
With Fixed Bias (MaX.) toveviiieeeernerennereraeeanacnassesoseraenanas 0.5 Megohm
With Cathode Bias (MaX.) tvvveeeeeeieiiiiirnennerereeceeseaasononnenes 1.0 Megohm
Pentode Section
Plate Voltage (MaxX.) ...cvveiniiiiiiieninenerennnnennnnnn 330 Volts
Screen-Supply Voltage (Max.) . 330 Volts
Screen Voltage .......covivicinirinncenans . Info. Sec.)
Positive DC Grid No. 1 Voitage (MaX.) .overvrireneeeeaseeennnsanseeseonen 0 Voit
Plate Dissipation (Max.) .....iiiiiiiiiiiennrinereriereeessoranssenansses 4.0 Watts
Screen Dissipation (MaX.) ...iviieeerrererennnininnnnns (15BD11A = 1.5) 1.1 Watts
Grid No. 1 Circuit Resistance
With Fixed Bias (Max.) .......ccvvvennn e b s eeanas 1.0 Megohm
With Cathode BiasS (MaX.) t.veivunsiinitiieaerrarasanasesnssannsosnnnes 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode No. 1
Plate Voltage «.oovueiiiiiieiiiiiiiiiiiiiiiiiiseesteineniaresnssennnnenns 200 Volts
Grid Voltage ............ooiuets -2.0 Volts
Amplification Factor ............. 68
Plate Resistance (Approx.) 12,400 Ohms
Transconductance ........c.o0... 5500 umhos
Plate Current ... ..cciiiiiiiiiiiiiiiiiii ittt ittt 7.0 Ma
Grid Voltage (Approx.)
ID =100 @ ..cuuuiiiuerenuersaneersneeessatasaseronnsosascassasennnonn -5.5 Volts
Triode No. 2
Plate VOIage . ..coutiiiiniineiniiiiiiiiittinteasessnnssssnennronsonsen 200 Volts
Cathode-Bias Resistor 220 Ohms
Amplification Factor ............. 41
Plate Resistance (Approx.) 9400 Ohms
Transconductance 4400 ymhos
Plate Current ....... 9.2 Ma
Grid Voltage (Approx.)
Ib=100pa .ccoovirirrinnnnnnns -6.5 Volts
Pentode Section
Plate Voltage .. .cviiiiiiiiiiinnieeereeeeeeteennnneeeeeennnnnns 35 135 Volts
Screen Voltage......... 135 135 Volts
Grid No. 1 Voltage® 0 -— Volt
Cathode Bias Resistor .........c.cciiiiiiiiiiiiiiiiinnnninnnnn. — 100 Ohms
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Plate Resistance (APProX.) cuieeeeeennnseersrensisiersnsanassns — 45,000 Ohms
Transconductance — 10,400 umhos
Plate Current .............. . 34 17 Ma
Screen Current . oottt i it 13 4.0 Ma
Grid No. 1 Voltage (Approx.)
ID =100 48 tiiirriinnnnnunrerrrnnnsissseessannannnsosnnansos — -6 Volts
NOTE:

(1) Applied for short interval (two seconds maximum) so as not to damage tube.

Color Television Type BBE3A

DAMPER
12BE3A, 17BE3A

Heater-Cathode Diode

.............. Compactron T-9
....Button 12 Pin, E12-70
.................... 12GA T9
...9-60
Maximum Diameter ........ ..1.188 In.
Maximum Seated Height ... .2.500 In.
Maximum Overall Height ...... 2.875 In.
ELECTRICAL DATA 126A UUTMIDT
HEATER OPERATION
17BE3A 12BE3A 6BE3A
Heater Voltage............... fe et i 16.8 12.6 6.3 Volts
Heater Current ........... 450 600 1200 Ma
Heater Warm-up Time ...iiveiireriiiionsennnans 11 11 — Seconds
Maximum Heater-Cathode Voitage
Heater Negative with Respect to Cathode
9.1 900 Volts
Total DC and PeaK...vivvviiinniiieeeeeioannnannnnoeeeeccccasssnassnns 5000 Volts
Heater Positive with Respect to Cathode
5.1 3 R R R 100 Volts
Total DC and Peak 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Heater to Cathode ....c.iiiinereieriiiiiiinnneneseereeronanenaisssasesensns 3.4 Pt
Plate to Cathode and Heater. . 8.0 Pf
Cathode to Plate and Heater......ccovviiviiiiniinnniiiiiiioiennenennnennes 10 Pf
RATINGS (Design Maximum Rating System)
Damper Service
Peak Inverse Plate Voltage®) (Max.) ...... . 5000 Volts
Plate Dissipation (Max.) .......ccveeenns . 6.5 Watts
Steady State Peak Current (Max.) ........ ceve 1200 Ma
DC Plate Current (MaxX.) v.ovueierererverieeiroestrorersostonnnnnnenaesaans 200 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib =350 Ma DC......ootiiiiiiiiiiiiiiiciiiiinennes 22.5 Volts
NOTE:

(1) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

AM/FM PENTAGRID CONVERTER BBEB
3BE6, 4BE6, 12BE6
Heptode
Construction ...... ceeans .Miniature T-5%
Base ..... tesisessraaes Button 7 Pin, E7-1
Basing ....... e erreeeceraiaaeaes ...7CH
Outline ......... B 5-2

Maximum Diameter ............0.750 In.
Maximum Seated Height .......1.875 In.
Maximum Overall Height ...... 2.125 In.

1ck ik
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ELECTRICAL DATA
HEATER OPERATION

3BE6 4BEG6 6BE6
Heater Voitage........coveiiiiiiiiiiiiiiinenennn, 3.15 4.2 6.3 Volts
Heater Current ...........c.ciiiivinennas .. 600 450 300 Ma
Heater Warm-up Time ......ccivveveninenannnnnn 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....vuiuieiiinsiiiiierenientaieeseonnoeensanaennss 200 Volts
Heater Positive with Respect to Cathode
D it i i i et e ettt et ey 100 Volts
Total DC and PeakK....uuiuiiierieeeeianinrnnrnreceensnssanesassrenns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded @ Unshielded
Grid No. 3 to Plate (Max.).....oviveeneennnnnnnn.. 0.25 0.30 Pf
Grid No. 3to Grid No. 1 (Max.).....ceeveevnnnnne. 0.15 0.15 Pf
Grid No. 3 Input: g3 to (h+k+gl+4+g24gd+g5+p) 7.0 7.0 Pf
Grid No. 1 Input: gl to (h+k+g2+g4+g3+4-g5+p) 5.5 5.5 Pf
Output: p to (h+k+gl+g2+gd+g3+e5)......... 13.0 8.0 Pf
Grid No. 1 to Cathode...... . 3.0 3.0 Pf
Grid No.1to Plate .........coevininnvnnnnn, . 0.05 0.1 Pf
Cathode to All Electrodes Except Grid No. 1..... 20.0 15.0 Pt
RATINGS (Design Center Rating System)
Plate Voltage (Max.) ...iieiiniiiinneineeneriererenesneonseneencessronans 300 Volts
Plate Dissipation (Max.) .......... ) 1.0 Watt
Grid No. 2 Voltage (Max.) ......... 100 Volts
Grid No. 2 Supply Voltage (Max.) .. 300 Volts
Grid No. 2 Dissipation (Max.) ... 1.0 Watt
Positive Grid No. 3 Voltage (Max.) 0 Volt
Negative Grid No. 3 Voltage (Max.) .. 50 Volts
Cathode CUITENt (MaAX. ). . teetteinnrenneeeenneeeeseonnrornnseoasssennsnenn 14 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Separate Excitation®
Plate Voltage .......coiiiiiiiiiiiiiarinnneennnnnn 100 250 Volts
Grid No. 2Voltage ......vviiiiniiinniiiieenannnns 100 100 Volts
Grid No.3Voltage ....ocoiviiiiniiinnnnninnnnnss ~1.5 -1.5 Volts
Grid No. 1 Resistance ........cvvviivivnnnnnnnn, 20,000 20,000 Ohms
Grid No.1Current .....coiiiiiiiinnnennnnnennnns 0.5 0.5 Ma
Conversion Transconductance ................. 455 475 umhos
Plate Resistance (ApPprox.) «v..vveeueenevnnennnns 0.4 1.0 Megohm
Plate Current ......ciiiiiiiiiiiiiiiniiiiinnenn, 2.6 2.9 Ma
Grid No. 2 Current ....... 7.0 6.8 Ma
Cathode Current .........oiviiiiiiniennnnnvann, 10.1 10.2 Ma
Grid No. 3 Voltage (Approx.) for G¢c = 10 umhos . -30 ~30 Volts
Oscillator Section Characteristics (non-Oscillating)
Grid NO. 3 VoI age .ttt ittt ittt ittt iteiaeeeeneennenannn 0 Volt
Grid NO. 1 Voltage ..oiiieiiiviiinininennnnerannnins 0 Volt
Grid No. 2 Connected to Plate e 100 Volts
Cathode Current ... .. ittt iiiieiiiitieinreeereneeseernnnesnrans 25 Ma
Transconductance Between Grid No. 1 and
Grid No. 2 Connectedto Plate ............cvvvvvnnns 7250 umhos
Amplification Factor .........ccoeiiiiiiiiiiiiinnnn. 20
Grid No. 3 Voltage (Approx.) for |b = 10 pa -11 Volts
NOTES:

(1) Shield No. 316 connected to cathode.

(2) Data for self-excitation in a zero bias circuit corresponds very closely to that for separate

excitation.

12BF11, 17BF11, 24BF11

6BF11

Color Television Type

AUDIO POWER AMPLIFIER

FM DETECTOR

Beam Pentode and Sharp Cutoff Pentode

Construction.............. Compactron T-9
Base ..........0000n Button 12 Pin, E12-70
BasSing vovevieeriiriinrrotneeinranaas 1262
Outline  ..vieiiiiiiieiinnrenrannnnennns 9-59
Maximum Diameter ............ 1.188 in.
Maximum Seated Height ....... 2.250 In.
Maximum Overall Height ...... 2.625 In.

Il
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ELECTRICAL DATA
HEATER OPERATION

24BF11 17BF11 12BF11
Heater Voltage 24.2 16.8 12.6
Heater Current 315 450 600
Heater Warm-up Time 11 11 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK.....ooviviieiiiinannnnennsisessssnnnnoannnnss
He[;-:ter Positive with Respect to Cathode
C

Total DC and Peak....ovieriinaraiiiainieronnonnnnss

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section No. 1 (Power Amplifier)

Grid to Plate
Input: g to (h + 1k + 1g2 + 183 + IS)

Output: pto(h4+ 1k + 18241834 IS)ivivirnrcrirrcrrrncenannn Ceeenana
Section No. 2 (FM Detector)

Grid No. 1 to Plate (Max.)........

Grid No.3toPlate ......ccviveviiinnininnnnnns

Grid No.1to (h 4+ 2k + 282 4+ 2g3+ 1S) .......

Grid No. 3 to (h + 2k + 2g2 + 2g3 + 2p + IS)....

Grid No.1to Grid No. 3 .....ooiiiiiiiiinnnn..

Plate No. 1 to Plate No. 2 ....... e iiaestereeeieattieeeeteiesnaanas e

RATINGS (Design Maximum Rating System)
Section No. 1 (Power Amplifier)

Plate Voltage (Max.) ........ ......
Screen Voltage (Max.) . iieiiinnrneaeerresennasnananansrons
Plate Dissipation (Max.) e
Screen Dissipation (Max.) ves e ven
DC Cathode Current (Max.) ......coevevvenenennnnnnnes e eereeceaeeaeians
Grid No. 1 Circuit Resistance
Fixed Bias (Max.)
Cathode Bias (Max.) ...

Section No. 2 (FM Detector)
Plate Voltage (Max.) ........vvvvvnns e eeeriereiia ey [
Suppressor Voltage (Max.)...
Screen Supply Voltage (MaX.) cviivvrineiiinnieinniirussesseccacsanananss
Positive DC Grid Voltage (Max.) ... . . ..
Plate Dissipation (Max.)
Screen Dissipation (Max.) ........v0en

CHARACTERISTICS AND TYPICAL OPERATION
Section No. 1
Class Al Amplifier (Power Amplifier)

Plate VOItage v.cvivnerriiieererriionivssssensonnnecnnassonnns
Screen Voltage..............
Grid No. 1 Voltage ..........
Peak AF Grid Volitage ....
Plate Resistance (Approx.) .
Transconductance
Zero Signal Plate Current
Maximum Signal Plate Current
Zero Signal Screen Current
Maximum Signal Screen Current ..

Load Resistance ...............0000

Total Harmonic Distortion (Approx.)..........
Maximum Signal Power Output

Section No. 2 (FM Detector)
Plate Voltage .......cevueeetns
Suppressor Voltage ...
Screen Voltage..... ..
Cathode Resistor .............
Plate Resistance (Approx)
Transconductance (G1) ..........0enn.
Transconductance (G3) .......
Plate Current
Screen Current ...
Ecl for Ib = 30 ya
Ec3 for ib = 50 pa

93

6BF11
6.3 Volts
1200 Ma
— Seconds

200 Volts

100 Volts
200 Volits

165 Volts
150 Volts
6.5 Watts
1.8 Watts
65 Ma

0.25 Megohm
0.5 Megohm

330 Volts
28 Volts
330 Volts
0 Volt
1.7 Watts
1.1 Watts

145 Volts
110 Volts
-6.0 Volts
6.0 Volts
30,000 Ohms
8600 umhos
36 Ma
40 Ma
3.0 Ma
9.0 Ma
3000 Ohms
10 Percent
2.4 Watts

150 Volts
0 Volt
100 Volts
560 Ohms
150,000 Ohms

1000 pmhos
400 umhos
1.3 Ma
2.1 Ma
-4.5 Volts
-4.5 Volts
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BBH3 DAMPER

17BH3, 22BH3

Heater-Cathode Diode

Construction .............o...l.
Base ..........

BasingM ... i
Outline

Maximum Diameter ..
Maximum Seated Height ....... 3.030 In.
Maximum Overall Height ....... 3.410 In.

ELECTRICAL DATA
HEATER OPERATION

22BH3 17BH3
Heater Voltage..........cooiiiiiiiiiinn s 22.4 17
Heater Current ... 450 600
Heater Warm-up Time 11 11
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
5.2
Total DC and Peak...cvveiiiieiiiniiiiiiiniann, Ceessesananteasraeroans
Heater Positive with Respect to Cathode
DC tiiiiiiiiiiiiiian

Total DC and Peak

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Heater to Cathode .....oiiiiiiiiiiii i ittt it iiiiiaiaaa o
Plate to Cathode and Heater.. e
Cathode to Plate and Heater. ... ...ttt e

RATINGS (Design Maximum Rating System)
Damper Service

Peak Inverse Plate Voltage (Max.)@
Plate Dissipation (Max.) ........cccoien..

Steady State Peak Current (Max.) ......... e ..
DC Plate Current (MaxX.) . ...iiiiiiiiiniienieinrnsnnnasenanensseniaaasannns

NOTES:
(1) Pins 1, 3, 6, and 8 should not be used as tie points.

6BH3

6.3 Volts
1600 Ma

— Seconds

900 Volts
5500 Volts

100 Volts
300 Volts

wan
ounw
TTUVDO
==

5500 Volts
6.5 Watts

1100 Ma
180 Ma

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

BBH3A DAMPER

17BH3A, 22BH3A

Heater-Cathode Diode

Construction ................... Novar T-9
Base .....cciiiiiiinn, Button 9 Pin, E9-89
BasiNg .ioevvniiniiiiiiiniiiaininensnn 9HP
Outline
Maximum Diameter ......... ...1.188 In.
Maximum Seated Height ..

Maximum Overall Height ...... 3.005 In.
6BH3A, 17BH3A, and 22BH3A are identical
to 6BH3, 17BH3, and 22BH3 except for base
with exhaust tip at bottom and shorter bulb.

IRV
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RF AMPLIFIER 6BH6

Sharp Cutoff Pentode

Construction ............. Miniature T-5%
Base Button 7 Pin, E7-1
BaSIiNE .ovvviervinrncannsinenrvnnnenas 7CM T5L
Outline  ..o.veiiiiiiiiniiiiiiiii i 5-2 t
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.865 In.
Maximum Overall Height ...... 2.125 in.
i
ELECTRICAL DATA Tt /
HEATER OPERATION
Heater VOl age. ccoiuiereiieraieserretieseiireseeseossvosssiinsscrosananas 6.3 Volts
Heater Current ............. aes .. 150 Ma
Maximum Heater-Cathode Voltage ..........coiiiiiiiiiiiiiiiiiiiinniess 90 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded Unshielded
Grid to Plate (Max.).oovoeiveiinininiiiiiiiiennesans 0.0035 0.0035 Pf
Input (Max.) 5.4 5.4 Pf
OUtPUt (MAX.). e ineiitiiiiiiaiareeneasssananennrnnnen 4.4 4.4 Pf
RATINGS (Design Center Rating System)
Plate Voltage (Max.) ......vvevivvinnnnnn 300 Volts
Grid No. 2 Supply Voltage (Max ) IR 300 Volts
Grid No. 2 Voltage .....covviviiinnnnns ..See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.} .............. 3 Watts
Grid No. 2 Dissipation (Max.) ........... 0.5 Watt
Negative Grid No. 1 Voltage (Max.) ...... 50 Volts
Positive Grid No. 1 Voltage (Max.) ...iiiiiiiiiiiiiniiiiriniiiiesenans 0 Volt
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage ...vvviiinriiiieeiriininianeiinennnenns 100 250 Volts
Grid NO. 3Voltage ...oovvvnnniiinireniieinineinns Connected to Cathode at Socket
Grid NO. 2 Voltage ...ooviiiiiiiinnnnnsninecrisnnnnens 100 150 Volts
Grid NO. 1 VOIage t.ivviniriiiieriiniiriinenerenenenns -1.0 -1.0 Volt
Cathode Bias Resistor ......c.ccovviiiiiiiiiiinin.. 200 95 Ohms
Plate Current .....oiviiiiiiiiieennnnnnnnceanaennss 3.6 7.4 Ma
Grid No.2Current .. ..oiiiniiiniiiiiennineanaranans 1.4 2.9 Ma
Transconductance .........ccovvnnnnnn. 3400 4600 ymhos
Plate Resistance (Approx.) ............ ee 0.7 1.4 Megohms
Grid No. 1 Voltageforlb=10ga .......ceevvvvennns -5.0 -7.7 Volts
Color Television Type
SYNC SEP./CLIPPER/AMP. BBHB
or SWEEP OSC. (T)
VIDEO AMPLIFIER (P) 8BHS
Medium Mu Triode and
Sharp Cutoff Pentode
Construction ............. Miniature T-6%
Base .....ieeeen Button 9 Pin, E9-1
BaSinNg ....cevoiitiiineecnnnciiiinaiaans
Outline ...c.covvvrevnnnnnn.
Maximum Diameter ........
Maximum Seated Height ...
Maximum Overall Height .. '
ELECTRICAL DATA
HEATER OPERATION
8BHS 6BHS8
Heater Voltage 8.4 6.3 Volts
Heater Current .. 450 600 Ma
Heater Warm-Up TiMe ....veeerrreensensrenscsoenoncacans 11 11 Seconds
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and Peak......vvvreeiiiiiinieineeseeseiinsnsceoeseessnnnnns 200 Volts
Heater Positive with Respect to Cathode
DC ittt N 100 Volts
Total DC and Peak....vieiviieeiinneiinereinnioneiennneasiaeioinnnnn 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode
[ e B (o o - (- 2.4 Pf
Input 2.6 Pf
Output ...ovviiiiiiinninnen Che s eenaeeanee et ettt et 0.38 Pf
Pentode
GridtoPlate ......coiiiiiiiiiiiiiiiiiiiii e 0.046 Pf
Input oo i e e 7.0 Pf
Output iteesecaananneesasesentiiaraena bt tateninnenns 2.4 Pt
Coupling
Pentode Grid No. 1 to Triode Plate 0.004 Pf
Triode Grid to Pentode Plate vess 0.016 Pf
Pentode Plate to Triode Plate ...........ccoovvuiiuininn, 0.095 Pf
RATINGS (Design Center Rating System)
Triode Pentode
Plate Voltage (Max.) .....iiiiiiiiiiiiiniiiiieiennnnennnnnn 300 300 Volts
Grid No. 2 Supply Voltage (Max.) ......ooveiiineinanvannenn 300 Volts
Grid No. 2 Voltage .......cvvvininnnnnnnnss ....See Rating Chart (Gen Info. Sec.)
Plate Dissipation (Max.) ...vviiiiiviiiiiiiiriinerioinannss 2.5 3.0 Watts
Grid No. 2 Dissipation (Max.) .....ceeeieerrnrrnnnnennnenes — 1.0 Watt
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) t.iiietiiirerinnnnnarersessensnonnnnns 0.5 0.25 Megohm
Self Bias (MaX.) tevvinriiiieiininniineniieeienenanaaenns 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Triode Pentode
Plate Voltage ........... et eennnsssenstosssnaresensnsssnons 150 200 Volts
Grid No. 2 Voltage .. . — 125 Volts
Grid No. 1 Voltage ........... . . -5 — Volts
Cathode Bias Resistor ...... cevsseces — 82 Ohms
Amplification Factor ........ccoieiiinnnneen. 17 —_
Plate Resistance (Approx.) . 5150 150,000 Ohms
TransconductanCe .....cvviiiiiiiiniinniereeereeniriannens 3300 7000 umhos
Plate Current ......... et e et ittt . 9.5 15 Ma
Grid No. 2 Current ............. e reeeeaae s — 3.4 Ma
Grid No. 1 Voltage (Approx.)
For Ib = 100 ga...... PPN -14 -8 Volts
Color Television Type
BBH“ TWO GENERAL PURPOSE TRIODES
HORIZONTAL DEFLECTION OSCILLATOR

Double Medium Mu Triode
and Sharp Cutoff Pentode

.............. Compactron T-9
Button 12 Pin, E12-70

Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage..... S O tessarene
Heater Current ........coiiiiiiiiiiiiiiiieiea Gedaasasnesnrnssosnrsne
Maximum Heater-Cathode Voltage
Heater Positive with Respect to Cathode
DC Component ....viiviiiienrneeneaesserosanaas
Total DC and Peak
Heater Negative with Respect to Cathode
Total DC and Peak.......... N

6.3 Volts
800 Ma

100 Volts
200 Volts

200 Volts
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DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode (Section 1)

Gridto Plate: (TIZt0 TIP) .viuiiiiiiiiiiniisneeereosnasirorsensnesessses 1.7 Pf
tnput: Tlg to (Tlk + Pk + Pg3 + IS) 3.2 Pf
Output: T1p to (T1k + Pk 4 Pg3 + IS) 1.4 Pf
Triode (Section 2)
Grid to Plate: (T2810T2D) .uvviiniiiiiiiiiiiiiniinertnsresecenenens 1.8 Pf
Input: T2gto (T2k 4+ Pk + Pg3 + IS) .. 3.0 Pf
Output: T2p to (T2k + Pk + Pg3 + IS) 0.6 Pf
Pentode Section
Grid No. 1to Plate: (PB2tOPP) c.vviiiiiiieiiiniereninrerinerinneennnsns 0.11 Pf
input: Pgl to (Pk + Pg2 4+ Pg3 + 1S) .... .. 5.5 Pf
Output: Pp to (Pk 4+ Pg2 4 Pg3 + IS) 2.2 Pf
RATINGS (Design Maximum Rating System)
Pentode
Section Each
Horiz. Osc. Triode
Service®) Section
DC Plate Voltage (Max.) ceoveeieiriineiernnsronnasiones 350 330 Volts
Screen Supply Voltage (Max.) c.oiiviiiiiieiiiennnnnans 330 — Volts
Screen Voltage (Max.) cvoevvrererrerennnnns .See Rating Chart (Gen. Info. Sec.)
Positive DC Grid No. 1 Voltage (Max.) «cvcvvevvenceiann 0 0 VoIt
Peak Negative Grid No. 1 Voltage (Max.) .............. 175 — Volts
Plate Dissipation (Max.) ...voiciviiicnaniinsenercneeas 2.5 2.5 Watts
Screen Dissipation (Max.) civveverrrrreineaniiinnensnes 0.55 — Watt
DC Cathode Current (MaX.) ....cceeeiernnrennnnnaannnss 20 — Ma
Peak Cathode Current (Max.) .....ccovverinnnnnannnns 300 — Ma
Grid No. 1 Circuit Resistance
With Fixed Bias (Max.) ....... 2.2 2.2 Megohms
Wwith Cathode Bias (Max.) 2.2 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Each
Pentode Triode
Section Section
Plate VOItage . ioviverriiiiiiiiinnrineciocccesnananess 125 125 Volts
Screen Voltage..... 125 — Volts
Grid No. 1 Voltage . -1.0 -1.0 Volt
Amplification Factor ........... — 46
Plate Resistance (Approx.) 200,000 5400 Ohms
Transconductance 7500 8500 pmhos
Plate Current ............cvvu, 12 13.5 Ma
Screen CUrrent «..vevieieiivervinrerinseiessceeneeennns 4.0 -~ Ma
Grid No. 1 Voltage (Approx.)
IB=1042 .iiiiiirerereccorosseosersssnssaresvonnnns -8 -8 Volts
NOTE:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage puise must not exceed 15% of one horizontal scanning cycle.

DAMPER 6BJ3

Heater-Cathode Diode

Construction.............. Compactron T-9
Base .....iciieiienn Button 12 Pin, E12-70
Basing®) ...eeeiveiiiiiiniinnnaneanes 12BL T9
Outline ...cvvieevennnnnn e, 9-59
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.250 In.
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA T
HEATER OPERATION
Heater VOl lage. ..o v viiiiiiiiner e rieassesessecsesennssonssoecrnasaasanessnssson 6.3 Volts
Heater CUPreNnt ....oitiiiiiiiiiinneseeeenesnnneesossoronsnrasasseessssssnnnnnes 1200 Ma
Maximum Heater Cathode Voltage
Heater Negative with Respect to Cathode
DC tivevvrnnnnannns 600 Volts
Total DC and Peak 3300 Volts
Heater Positive with Respect to Cathode
5. 02 L EEE R 100 Volts
300 Volts

Total DC and PeaK....u.uiiiaeesinereratassisssnerseerssassosseenssssssanes
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DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Heater to Cathode .. ..iiiiiiiiiiii ittt ittt rieiiiair e rrnnnnnas
Plate to Cathode and Heater....

Cathode to Plate and Heater
RATINGS (Design Maximum Rating System)
Damper Service

Peak Inverse Plate Voltage@) (Max.) 3300 Volts

Plate Dissipation (Max.) ....ccceieiiiiiiiiann.. 4 Watts

Steady State Peak Current (Max.) . 840 Ma

DC Plate Current (Max.) ...ttt ittt iiiiiitennnnsrnssossanssnosssan 140 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib = 250 Ma ...ttt iiiiiiiainnririnaneaaaneanns 21 Volts
NOTES:

(1) Pin 5, 6, 8, and 9 should not be used as tie points.

(2) For operation in a525line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voitage pulse must not exceed 15% of one horizontal scanning cycle.

BB.'G RF/IF AMPLIFIER

6BJ6A

Remote Cutoff Pentode

Construction ............. Miniature T-5);

Base Button 7 Pin, E7-1

Basing ....

Outline
Maximum Diameter ............ 0.750 in.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA Hp
HEATER OPERATION
Heater Voltage. ..ottt ittt ittt te e eiccaaenannnnss 6.3 Volts
Heater Current ...ttt 150 Ma
Maximum Heater-Cathode Voltage ........ e .. 90 Volts

DIRECT INTERELECTRODE CAPACITANCES

Shielded ") Unshielded
Grid No. 1to Plate (Max.)..ooivviiniiiiiineninanninnn 0.0035 0.0035 Pf

Input: glto(h + k+ g2+ g3+ 19).. 45 4.5 Pf
Output: pto(h 4+ k+ g2+ g3+ 1S) 5.5 5.5 Pt
RATINGS (Design Center Rating System)

Plate Voltage (MaX.) ...ccitiiiiiiiiennrinnnnisionnnasnnsanasasannssssesns 300 Volts
Grid No. 2 Supply Voltage (Max.) 300 Volts
Grid No.2Voltage .......ceveiieiiiineninnnnnns i . Info. Sec.) b
Positive Grid No. 1 Voltage (Max.) 0 Volt
Negative Grid No. 1 Voltage (Max. ) 50 Volts

Plate Dissipation (Max.) ....... e . 3.0 Watts

Grid No. 2 Dissipation (Max.) 0.6 Watt
CHARACTERISTICS AND TYPICAL OPERATION

Class Al Amplifier

Plate Voltage ..o 100 250 Volts
Grid No. 2Voltage ...viviiiiiiieeiiiiiiniocorsanennans 100 100 Volts
Grid No. 3 Voltage ... vees Connected to Cathode at Socket

Grid No. 1Voltage ... ..vvviiiiiiiiiininieireenarennanns -1.0 -1.0 Volt
Plate Current ....... Cea 9 9.2 Ma
Grid No. 2 Current 3.5 3.3 Ma
Transconductance . . 3650 3600 xmhos
Plate Resistance....................... 0.25 1.3 Megohms
Ecl for Gm = 10 umhos (Approx.) -20 -20 Volts

NOTE
Q) Shleld No. 306 connected to Pins 2 and 7.

6BJGA (only)

The 6BJ6A, except for controls on formation of interface impedance, is identical to Type 6BJ6.
The interface impedance control consists of a life test conducted for 500 hours with the filament
operating with 6.9 volts imposed. The other tube elements are unconnected simulating opera-
tion at cutoff conditions. Following life test the sample tubes are measured at conditions
Ef =5.7V; Eb = Ec2 = Ec3 =70 V DC; and Ecl adjusted for Ib = 4.0 Ma DC. The maximum
allowable value for interface impedance is 70 Ohms.
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Color Television Type
DC RESTORyER 68]7

Triple Diode

Construction ........... ..Miniature T-6%4
BaS€ ..iiieiiiiineaians Button 9 Pin, E9-1
9

Maximum Overall Height .:....2.187 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage............. et e
Heater CUFFeMt oot iiii it siasarietoeotoonassnnnnnnnsessennsnnnnnnss
Maximum Heater-Cathode Voltage

Heater Positive with Respect to Cathode
Heater Negative with Respect to Cathode
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Plate No. 1 to Cathode No. 1, Heater and internal Shield
Plate No. 2 to Cathode No. 2, Heater and Internal Shield
Plate No. 3 to Cathode No. 3, Heater and Internal Shield
Cathode No. 1 to Plate No. 1, Heater and Internal Shield

2

3

Cathode No. 2 to Plate No. 2, Heater and Internal Shield
Cathode No. 3 to Plate No. 3, Heater and Internal Shield
Plate No. 1 to Plate No. 2
Plate No. 2 to Plate No. 3 ...
Plate No. 3 to Plate No. 1
RATINGS (Design Center Rating System)

Television DC-Restorer Service

Peak Inverse Plate Voltage (MaX.) u.veerriiiiiiiiernrirnsssssnnnnsnnerannnnas
Peak Plate Current Per Plate (Max.)
DC Output Current Per Plate (Max.)
CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop (Each Section) for Ib = 10 Ma DC ..... e eaa

JUU T

Leee
coo
ww,m

6.3 Volts
450 Ma

100 Volts
330 Volts

Bwanivw
oo wo o
VOVIVVTOVDOVDIOD
R e

330 Volts
10 Ma
1.0 Ma

2.7 Volts

Color Television Type

VERTICAL DEFLECTION AMPLIFIER

PHASE SPLITTER/COMPARATOR 6BJ8

Double Diode and Medium Mu Triode

Construction ........... ..Miniature T-6'
Base ...iiiiiiiccinenes Button 9 Pin, E9-1
Basing ... 9
Outline ..
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA
HEATER OPERATION

Juu

Heater Voltage........coiveviniiinneneennee, 6.3 Volts
Heater Current ............. e e 600 Ma

Heater Warm-up Time
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

11 Seconds

Total DC and PeaK.uueeeeriiiereraniiaeasessrensnsnnnioseeseeanancans 200 Volts

Heater Positive with Respect to Cathode

5 R R R 100 Volts
Total DCand Peak......covviiiiiiineinneninnenan, O 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Diode Section
No. 1 Diode Plate to No. 1 Diode

Cathode + Heater ......c.oivreiiiiiiiiiiiiirierrneninnenanenceoaasonenes 1.9 Pf
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No. 2 Diode Plate to No. 2 Diode

Cathode 4 Heater ......cciiiiiiiiiiiiiiiiiiiiieieiiirennreeaaervnnennns

No. 1 Diode Cathode to No. 1 Diode

Plate + Heater (o ittt i i et e e ettt

No. 2 Diode Cathode to No. 2 Diode

Plate 4+ Heater ... ... i it ittt it ciie i

Triode Section

Gridto Plate ..oviiiiiiiii it i e e ettt

Input: g to(h + Tk)
Output: pto (h 4+ Tk)
Coupling

No. 1 Diode Plate to Triode Grid (MaX.)..ueeriirinnireenennrenennannnenns
No. 2 Diode Plate to Triode Grid (MaX.).....ovvvvererrneeenneeennneennnen

No. 1 Diode Cathode to All:

1Dkto(h+ Tk + 2Dk + Tp 4 10p + Tg + 2Dp) .......

No. 2 Diode Cathode to All:

2DKto(h+ Tk + IDKk+ Tp + IDp +2Dp 4+ TE) e evverinennnnnrinnnnn
No. 1 Diode Plate to No. 2 Diode Plate (Max.)...ooueeeiieaneirnnnnennnnnn

No. 1 Diode Plate to All:

IDPto(h + Tk + 1Dk + 2Dk +Tp +2Dp + Tg) vvvviviriiineninananns

No. 2 Diode Plate to All:

2DP 10 (h + Tk + 1DK + 2DK 4 TP + 1DP 4 TE) weenmveeenrrrnnnnnnnn

RATINGS (Design Maximum Rating System)

Triode Section
Plate Voltage (Max.) ...ciiiiiiiiiiiiiniriinnnninnnnns
Peak Positive Pulse Plate Voltage (Abs. Max.)..........
Peak Negative Pulse Grid Voltage (Max.)
Positive DC Grid Voltage (Max.) ............
Maximum Plate Dissipation® (Max.) .
Average Cathode Current (Max.).........
Peak Cathode Current (Max.) ......ciiiiiiinveennnnnnn
Grid Circuit Resistance
Self Bias (MaX.) v.eitiiiiiiiiiiiereeeanernnniiinnnenns
Fixed Bias (Max.) ....oiiiiuiiiiiiiiiiniiiiiienininnnns
Diode Section
Peak Plate Current (Each Plate) (Max.)......ccovuuuu...
DC Current (Each Plate) (Max.)
CHARACTERISTICS AND TYPICAL OPERATION
Triode Section
Class Al Amplifier
Plate Voltage «.ooiiinerniiiiiiiiiiiiieieniiinenennnns
Grid Voltage ....
Plate Current ..................
Transconductance .............
Amplification Factor ...........
Plate Resistance (Approx.)
Plate Current at Ec = -12.5 Volts DC
Diode Section

Average Current Each Plate at 10 Volts DC®)., .. v vviiiiiiiiineninennnnnns

Voltage Drop Each Section at Ib =9 Ma DC ......
NOTES:

Class Al
Amplifier

330

1.9 Pf
4.6 Pf
4.6 Pf
2.6 Pf

2.8 Pf
0.31 Pf

0.070 Pf

0.11 Pf
4.8 Pf
4.8 Pf

0.060 Pf

3.0 Pf
3.0 Pt

Vert. Def.
Amplifier®

330 Volts
1200 Volts
275 Volits
— Volt
4.0 Watts
22 Ma
77 Ma

2.2 Megohms
— Megohms

54 Ma
9 Ma

250 Volts
-9 Volts
8.0 Ma
2800 pmhos
20

7150 Ohms
1.7 Ma

50 Ma
2.6 Volts

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,'"
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-

able means is required to protect the tube in the absence of excitation.

(3) Test conditions only.

BBMBIGEMA SHUNT VOLTAGE REGULATOR

Sharp Cutoff Beam Pentode

Construction erieanaas Octal T-12
Base ......... B8-71 or B8-118
TopCap vovvrvevnnanns .Small C1-1 or C1-34
Basing ........oiunnnn irrreceeeee  BMW
Outline ...oiiiiiiiiiiiiiiiinionnnas 12-36

..1.720 In.
Maximum Seated Height .......4.438 In.
Maximum Overall Height ....... 5.000 In.
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ELECTRICAL DATA
HEATER OPERATION
Heater Voltage...ocovueni ittt iiiiineetiiecinasaninnnannes 6.3 Volts
Heater CUurrent . ...ttt it iiiiiiiienterinneaananneannsonansns 200 Ma
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode .... 450 Volts
Heater Positive with Respect to Cathode Not Recommended
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Gridto Plate ..coiuuiiiiiiiii it i it e 1.0 Pf
input .....veinanen ety . 2.6 Pt
Output (Max.).v.ovennnnn. v et N 1.0 Pf
RATINGS (Design Maximum Rating System)
Voltage Control Service
DC Plate Voltage (AbS. MaxX.) «.iiiiiiinriiiiieiscerasiinannsnnnnnons 27,000 Volts
Unregulated DC Supply Voltage (Abs. Max.) ......ciiiiiiiiiiinnnnnn. 60,000 Volts
Grid Voltage
DC (Max.) ...... -135 Volts
Peak (Max.)® -440 Volts
DC Plate Current (Abs. Max.) .... 1.6 Ma
Plate Dissipation (MaxX.) ...vevieeeeiierererinnernrrtrieseesonsninnnerons 40 Watts
Grid Circuit Resistance (Abs. Max.)@) ... iiiiiiiirerrnenniinnnnnnns e 3 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Shunt Voltage Regulator
Unregulated Supply
[T oY § = 1 = = 36,000 Volts
Equivalent Resistance ........viiiiimriiiiiiiiiiiiiiiiiiieaan 11 Megohms
Voltage Divider Values
R1 (B Watts)...ooovvnvnnnnnns 220 Megohms
R2(2Watts)...ooviviiiennnaaan 1 Megohm
R3 (Y2 Watt) ..........o0vvs P e tatsecaaseaacosssirittoasasernccccsssans 0.82 Megohm
Reference Voltage Supply
DC value...... et e eeeteeeeaaaatttateeteenaaaeaetiteeatitenereoanaannn 200 Volts
Equivalent Resistance ................ Ceereenans 1000 Ohms
Effective Grid-Plate Transconductance . 200 umhos
DC Plate Current
For Load Currentof 0Ma .........ccvvnnntn. L 1000 pa
For Load Current of 1 M@ ...ouuivinueiiniiiinneinneeeaiineennnnenannns 45 ua

Regulated DC Output Voltage
For Load Current of 0 Ma
For Load Current of 1 Ma

Amplification Factor .........coiiiiviiiiiinnns

X-RADIATION CHARACTERISTIC

Maximum X-Radiation .....c.ciiiiiiieiiiniiiirieiianiiiieeiiiecereeanecaanes 25.0 mR/h
X-Radiation is measured in accordance with JEDEC Publication No. 67, ‘‘Recommended
Practice for Measurement of X-Radiation from Receiving Tubes,’ dated February 1968 and
quality controlled in accordance with JEDEC Publication No. 73, ‘*‘Recommended Practice
for Quality Control of X-Radiation Emitted from High Voltage Rectifier and Shunt Regulator
Receiving Tubes.”

Lot acceptance sampling procedures for the manufacturer’s initial and life tests for X-
Radiation are based on MIL-STD-105, ‘‘Military Standard Sampling Procedures and Tables
for Inspection by Attributes.” Lot acceptance and life control limits are established sub-
stantially below the X-Radiation Characteristic Maximum,

NOTES: .

(1) Peak value for maximum of 20 seconds during equipment warm-up.

(2) With flyback transformer high voltage supply.
X-RADIATION WARNING: The high voltages associated with this tube type result in the pro:
duction of X-radiation which may constitute a health hazard on prolonged exposure at close
range unless the tube is adequately shielded. Precautions must be exercised during the
servicing of equipment to assure that all shielding components are replaced to their intended
positions before the equipment is operated.

EQUIVALENT RESISTANCE
OF bC SUPPL

25,000 Volts
24,500 Volts
2000

UNREGULATED REGULATED
SHUNT REGULATOR CIRCUIT W & o S
9 -
6.3 V

i

REFERENCE
VOLTAGE SUPPLY
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TRANSFER CHARACTERISTICS (6BKAC /6EL4A)
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GRID VOLTAGE
BBK]B Color Television Type
5BK7A

Twin Medium Mu Triodes

Construction ............. Miniature T-6Y3

Base

Basing

Outline
Maximum Diameter ............ 0.875 in.
Maximum Seated Height ....... 1.937 in.
Maximum Overall Height ...... 2.187 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage
Heater Current ...

Heater Warm-up Time
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode

Total DC and Peak®

Heater Positive with Respect to Cathode

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

6BK7B
6.3 Volts
450 Ma
11 Seconds

200 Volts

100 Volts
200 Volts

Section 1@ Section 2@)
1

Grid to Plate .8 1.8 Pf
Input ........... 3.0 3.0 Pf
Output ....ooiiiiiiiinnennnns 1.0 0.9 Pf
Heater to Cathode 2.8 3.0 Pf
Grid to Grid (MaX.) coviiiereereoeeescesennsionnnassseseenensasarenss 0.004 Pf
Plate to Plate (MaX.).iveiiiiiirreeeeeeesinniiirersersonenanaansanss 0.075 Pf
Grounded Grid Operation

Plate to Cathode 0.22 0.22 Pf
INput ovveiriiiiiinanerenen 6.0 6.0 Pf
[0 7T {71 & N 2.4 2.4 Pf
RATINGS (Design Center Rating System)

300 Volts

Plate Voltage (Max.)
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Negative DC Grid Voitage (Max.) ........covvue
Plate Dissipation (Each Section) (Max.)
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier (Each Section)

Pilate Voltage ..ottt ittt ttitiis i cttetnaasasenenonneass
Cathode Bias Resistor ...... AN .
Plate Current ..........ovun.
Transconductance ..........
Amplification Factor ........
Plate Resistance.............
Grid Voltage for Ib = 10 ua

NOTES:

103

50 Volts
2.7 Watts

150 Volts
56 Ohms
18 Ma

9300 umhos
43

4600 Ohms

-11 Volts

(1) When operated as a cascode amplifier and the two sections are connected in series, the
heater-cathode voltage of the grounded grid stage may be as high as 300 volts maximum

with the heater negative with respect to the cathode.

(2) Section 1 connects to Pins 6, 7, and 8. Section 2 connects to Pins 1, 2, and 3.

Color Television Type

OSCILLATOR AND AMPLIFIER

VERTICAL DEFLECTION 6BLIGTA

Twin Triode

Construction .............. ..., Octal T-9
Base .....iiiiiiiiiiiiiiaaiaan 8 Pin, B8-58
Basing ....... P 121 0]
Outline ....... A T 9-41
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.750 In.
Maximum Overall Height ...... 3.313 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage.....ccoovviiiiiiiiiiininannnnnes
Heater Current .........oiiiiiiiiiiiiiiiinnnens,
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak...oovvevivrenerenansennns tebtesseeeranaanasnantrase
Heater Positive with Respect to Cathode
DC

Total DC and Peak...... e tereisaa e eer ety
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section
No. 1

.............. 6.0
Output ... ittt e teeteree ittt ietrae ety 0.9
RATINGS (Design Center Rating System)
Vertical Deflection Oscillator and Ampliifier¢:2)

Oscillator

Plate Voltage (Max.) «...cverviiirenrnnnccessseeaannnen veee 500
Peak Positive Pulse Plate Voltage (Abs. Max.)............. 3
Plate Dissipation (Each Plate) (Max.)®) . ....oviiininiinnnnen. 10
Total Plate Dissipation (Both Plates) (Max.) 12
Peak Negative Pulse Grid Voltage (Max.) ....... 400
Average Cathode Current (Max.)....coivveneiiiinnnnennanns 60
Peak Cathode Current (Max.) ......... 210
Grid Circuit Resistance (Max.)...vouveieieninerainerannenen 2.2
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Plate Voltage ............ Sasessecaasacasecseatainarsireenrssannas
Grid Voltage ................ ..
Plate Current .................
Transconductance ............ RN
Amplification Factor ...........cco0uuee
Plate Resistance (Approx.) ......covvveean
Plate Currentat Ec = -17 Volts .................. .
Ecl for ib =50 ua (APProX.)eeeeeerreiieernncsoossccesnssnnnes eeesen evee

INSTANTANEOUS PLATE KNEE CHARACTERISTICS
Eb =150V and Ecl =0V
ib =65 Ma

6.3 Volts
1500 Ma

200 Volts

100 Volts
200 Volts

Section

No. 2
6.0 Pf
4.6 Pf
0.9 Pf

Amplifier

500 Volts
2000 Volts
10 watts
12 watts
250 Volts
60 Ma
210 Ma
2.2 Megohms

250 Volts
-9 Volts
40 Ma

7000 umhos
15

2150 Ohms
4.0 Ma
-23 Volts
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NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) Section No. 1 is recommended for vertical oscillator service, and Section No. 2 is recom-
mended for vertical deflection amplifier service.

(3) In stages operating with grid leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

Color Television Type
BBI'BI Ecrsu VHF OSCILLATOR Ayl‘:lD MIXER
4BL8/XCF80, 6LN8

Medium Mu Triode and
Sharp Cutoff Pentode

Construction ............. Miniature T-62
Base .iiiiieiniecccnees Button 9 Pin, E9-1
BaSiNE «iiieriiienicinccicannnsssnnnss 9
Outline  ...iiiiiriereenersnrnonnanannss -
Maximum Diameter .....
Maximum Seated Height .
Maximum Overall Helght ...... 12188 In. T I

ELECTRICAL DATA
HEATER OPERATION
4BL8/XCF80 6LNS 6BL8/ECF80

Heater Voltage......ovvviiveeiennnnnnnnnnnnes 4.6 6.0 6.3 Volts
Heater Current .............. 600 450 430 Ma
Heater Warm-up Time — 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK.uuvveirinrireneiiiiionerenescocsannnsansarersans 200 Volts
Heater Positive with Respect to Cathode
5 0 100 Volts
Total DC and Peak ................................................... 200 Volts

DIRECT INTERELECTRODE CAPACITANCES

Triode Section

[ e IR e 3 £- (=
Input: glto(k+ Pg3+ |
Output: pto (k+ Pg3 + 1|
Pentode Section

Grid NO. 110 Plate ..uvieiieiiriiieiininiin i inieitiiiieanaiiininnes 0.025 Pf
Input: glto(k+ g3+ IS+ g ..

Output: pto (k 4+ g3 + IS + & 3.4 Pf
Coupling

Pentode Plate to Triode Plate ..........ccovvvvvuinnnn . 0.07 Pf
Pentode Plate to Triode Grid......cvevviiviiierannns cee 0.02 Pf
Pentode Grid No. 1 to Triode Plate 0.16 Pf
RATINGS (Design Maximum Rating System)

Pentode Section

Plate Supply Voltage (Max.) ...cvevrrintitinreiiieesasecnoscennrsennnes 600 Volts
Plate Voltage (Max.) ....ioiiiiiiiiinreirinciennnenns ceee .. 275 Volts
Plate Dissipation (Max.) ...cviiiiiiriiiiiiinenrenane e 1.9 Watts
Screen Supply Voltage (Max.) ..ooevviinrevinnienannn cee 600 Volts
Screen Voltage (Ik = 14 Ma) (MaxX.).e.evivveivearanans vere 175 Volts
Screen Voltage (lk =10 Ma) (Max.).....cooivvninnnen PN 200 Volts
Screen Dissipation (Max.)M) ...vviiiiiiiiniininnnenes e 0.55 Watt
Cathode Current (Max.)...vvieriereeennrivnnnnnnnnnes e 16.5 Ma

Grid Series Resistance (Cathode Bias) (Max.) .. . 1 Megohm
Grid Series Resistance (Fixed Bias) (Max.) ..... .. 0.5 Megohm
Negative Grid Voltage (Igl = 0.3 pa) (Max.)@ 1.3 Volts
Triode Section

Plate Supply Voltage (Max.) ........... Cetaearreissesecesetnrenaranartase 600 Volts
Plate Voltage (Max.) ...... v eeeeieaaseseeeererannan 275 Volts
Plate Dissipation (Max.) e eeereresenesesetanaanane 1.7 Watts
Cathode CUrrent (Max.). v vreeiieeeeesrsosssssssssssssosansnasrannnnne 16.5 Ma

Grid Series Resistance (Max.) ...viiiinrrnerririeiiiiiitcesececennnnans 0.5 Megohm

Negative Grid Voltage (Ig = 0.3 ya) (Max.)@) ....iiiviiinienrnevennaannss 1.3 Volts
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CHARACTERISTICS AND TYPICAL OPERATION
Pentode Section

Plate Voltage ....cocvveiiinniiiiiienss e teeeteteeartieseans e .
Screen Voltage...............ovte e eeerietieaaareaaaaas .
Grid Voltage ........coviininenn,
Plate Current ..........ccevvvnn Certraeresetraiereenaas .

Screen Current ..
Transconductance .
Amplification Factor ............ eeerereriaiaaas Ceraaae
Plate Resistance .......cciviiiiiiiriiiiieeiiiiiinecessanesns eeees
Input Resistance (F =50 MHZ) ...cotiiiiiiiiiiiiinrierinrrennronsonenen
Equivalent Noise Resistance ................ hereerirereeeienaaes Cesaes

Triode Section
Plate Voltage ....coovvvennnnnn. e eteteeeaeeraaay ereresenan
Grid Voltage .......covvviiiinnee.

Plate Current ........... ...

Transconductance ..
Amplification Factor ....
Converter Service®)
Plate Voltage .............
Screen Voltage.........o.uvn.
Grid Resistance ...
Cathode Resistor ...

Oscillator Voltage .......

Plate Current ............

Screen Current .. e

Grid Current .............

Conversion Conductance . ..

Internal Resistance ..........cii v

105

170 Voits
170 Volts
-2 Voits
10 Ma
2.8 Ma
6200 xmhos
47

0.4 Megohm
10,000 Ohms
1500 Ohms

100 Volts
-2 Volts
14 Ma

5000 umhos
20

170 Volts
170 Volts
0.1 Megohm
820 Ohms
3.5 Volts
5.2 Ma
1.5 Ma
1] pna
2100 gmhos
0.87 Megohm

(1) Ifthe plate dissipation is less than 1.2 watts, the maximum value of the screen dissipation

may be increased to 0.75 watts.
(2) Grid voltage must not be more positive than this value.

(3) The triode should be used in Colpitts rather than a Hartley type oscillator circuit.

Color Television Type

AUDIO POWER AMPLIFIER

AF AMPLIFIER or osciLLaTor || GBMBJECLS2

Triode and Power Pentode

Construction .Miniature T-61;
Base ........... .Button 9 Pin, E9-1

Basing ..ovviiieeecenciiiann, PN 9EX
Outline .. ...6-4
Maximum Diameter ............0.875 In.
Maximum Seated Height ....... 2.813 in.
Maximum Overall Height ...... 3.063 in.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage
Heater Current
Maximum Heater-Cathode Voltage
DIRECT INTERELECTRODE CAPACITANCES
Triode
Grid to All Other Elements Except Plate
Plate to All Other Elements Except Grid
Plate to Grid ..cuiiiiiiiiiiiiiiiiiiiiiiiiiiianseanns

Grid to Heater (Max.) voeeiiiiiiiiiiniieeeennnesiannanas .............
Pentode
Grid No. 1to All Other Elements  ...iiieieerrriieiniernnnnnnnnns [N

Plate to All Other Elements .......
Grid No. 1 to Plate (Max.)
Grid to. 1 to Heater (Max.) ..........
Coupling

Triode Plate to Pentode Grid No. 1 (Max.)
Triode Grid to Pentode Plate (Max.) ....cciiiiiiinvinnnnann
Triode Grid to Pentode Grid No. 1 (Max.) ..
Triode Plate to Pentode Plate (MaX.) .e.ueiiniieeniinenernrunanen soonns

Hg

6.3 Volts
780 Ma
100 Volts
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RATINGS (Design Center Rating System)
Triode

Plate Supply Voltage (MaxX.) «..vvvreiiiiiniiiiisneronnnennns 550
Plate Voltage (Max.) ....ccvvvnvenenn. . 300
Grid No. 2 Supply Voltage (Max.) .... —
Grid No. 2 Voltage (Max.) ........... —_
Cathode Current (Max.).......oevuenn 15
Plate Dissipation (Max.) ............ 1
Grid No. 2 Input (MaX.) coiieniiiiiononieeennnnnnaneacosanns —
Grid No. 1 Circuit Resistance

Fixed Bias (MaX.) .cvvviervnnnnnnnnceccaanannnns 1

Cathode Bias (Max.) 2
CHARACTERISTICS AND TYPICAL OPERATION

Triode
Plate Voltage ........... 100
Grid No. 2 Voltage .. —
Grid No. 1 Voltage ...... 0
Amplification Factor ... 70
Plate Resistance........ —
Transconductance .... 2500
Plate Current .......... 3.5
Grid NO. 2 Current .. ..iiiiiiiiiiiiinronineriineeennrnonens —
NOTE:

(1) Grid No. 1to Grid No. 2.

Sylvania Technical Manual

Pentode
900 Volts
600 Volts
550 Volts
300 Volts
50 Ma

7 Watts

1.8 Watts

1 Megohm
2 Megohms

Pentode
200 Volts
200 Volts
-16 Volts
9.50)
20,000 Ohms
6400 smhos
35 Ma
7 Ma

Color Television Type

GBN4A

2BN4A, 3BN4A

VHF AMPLIFIER

Medium Mu Triode

Construction ............. Miniature T-5%
Base ...iiieieeineninnn Button 7 Pin, E7-1
Basing ..... Ceeeeecrecnetenanatannans JEG
Outline ...oviiiiiiiiiiiiiiiiennnenenss 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ... 1.875 In
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA
HEATER OPERATION

2BN4A 3BN4A

Heater Voltage......cooiiiviiiiiiinnnnnnnnns 2.35 3.0
Heater Current ......... 600 450
Heater Warm-up Tim 11 11
Maximum Heater-Cathode Voltage .......cciiiiiiiiiiiieerereianannrinaes
DIRECT INTERELECTRODE CAPACITANCES

Unshielded
GridtoPlate ...c.oiviiiiinrererrnennnnnanaieierrvvrnnnass 1.1
Input:  gto(h4+ k) ceeiviiinriiiiiennieieininnene, 2.9
Output: pto(h 4+ K) cveiiriiiiiiiiiinreriiiiiiieiiinnians 0.7
RATINGS (Design Center Rating System)
Plate Voltage (Max.) ....... ereeeceeeennnes ot ieeeieisisiareieienenaas .
Plate Dissipation (Max.) .....cceeeveeens ..
Positive DC Grid Voltage (Max.)
DC Cathode Current (Max.) ............
Grid Circuit Resistance (Max.)....covvvieeeriianaians

CHARACTERISTICS AND TYPICAL OPERATION

Class Al Amplifier
Plate Voltage
Cathode Bias Resistor
Plate Current
Transconductance
Amplification Factor
Plate Resistance (Approx.)
Ec for Ib = 100 ga (APProX.)eeeeicremcesnnsocareaaaaan

6BN4A
6.3 Volts
200 Ma
— Seconds
100 Volts

Shielded
1.2 Pf
32 Pf
1.4 Pf

275 Volts
2.2 Watts
0 Volt
22 Ma
0.5 Megohm

150 Volts
220 Ohms
9.0 Ma
7700 yumhos
43

5400 Ohms
-6 Volts
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GATED B:;,I\;elglsgay;leMlNATOR BBNB I BKSG

3BNG6, 4BN6, 12BNé6

Pentode

Construction .............Miniature T-55

Base ........iiiiieiee Button 7 Pin, E7-1
Maximum Dlameter ..... . .‘.0 750 In.
Maximum Seated Height . ..2.375 In.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA i

HEATER OPERATION

3BN6 4BN6 12BN6 6BN6/6KS6
Heater Voltage...............oiuees 3.16 4.2 12.6 6.3 Volts
Heater Current .......... 600 450 150 300 Ma
Heater Warm-up Time .. 11 11 — — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....couiireieriniiiniieiieaerriisninssnnesseennne 200 Volts
Heater Positive with Respect to Cathode
DC

.................................................................. 100 Volts

Total DC and Peak.. 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 1 to All Other Electrodes 4.2 Pf
Grid No. 3 to All Other Electrodes 3.3 Pf
Grid No. 110 Grid No. 3 (Max.)..oevininerniiirnneannraseinenernnanennanss 0.004 Pf
RATINGS (Design Center Rating System)
Plate Supply Voltage (Max.) ..veeiiirriiionnirroectsscessnansssscennas 300 Volits
Grid No. 2 Voltage (Accelerator) (Max.) ........ .. 100 Volts
Peak Positive Grid No. 1 Voltage (Limiter) (Max.). . .. 55 Volts
Total Cathode Current (Max.)...ovuirinoin i eiiineienieseneneoncenaasen 11.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Limiter-Discriminator Service
Plate Supply Voltage......ccovviiiinnennnneees 85 285 270 Volts
Plate Voltage .......... 63 122 121 Volts
Grid No. 2 Voltage 55 100 100 Volts

Cathode Bias Resistor (Variable)® 200-400 200-400 200-400 Ohms

Plate Current .........coiviiiiiiiininnns 0.25 0.49 0.44 Ma
Grid No. 2 Current ............. . . 4.1 9.8 10.0 Ma
Ptate Load Resistor ........... 85,000 330,000 330,000 Ohms
Plate Linearity Resistor......... 470 1500 1000 Ohms
Integrating Capacitor .......... 0.002 0.001 0.001 uf
Coupling Capacitor ............. 0.25 0.01 0.25 pf
Input Signal Center Frequency 10.7 10.7 4.5 Millihertz
Frequency Deviation ........ccvviiiiiivinnnnnn +75 +75 + 25 Kilohertz
Minimum Signal Voltage for leltlng Action

(RMS)@) i ittt cii e 1.25 1.25 1.25 Volts
Input Signal Level for AM Rejection

Adjustment®) ... 1.25 2.0 2.0 Volts
AM Rejection at Esig = 2.0 Volts (RMS) 31 20 25 Decibels
AM Rejection at Esig = 3.0 Volts (RMS) 30 29 30 Decibels
Total Harmonic Distortion ..........co0vunneen 2.0 1.6 1.8 Percent
Peak Audio Output Voltage .............cconuue 6.0 16.6 16.8 Volts

NOTES:

(1) The cathode resistor should be adjusted for maximum AM rejection in the output of the
limiter-discriminator stage at the specified signal level. AM rejection is measured with
an applied signal containing 30% AM and 30% FM.

(2) At signal levels above specified value, limiting is within +2 decibels.

Adequate shleldmg between components of the limiter grid and the quadrature grid must
be used to insure proper phasing of the voltage developed at the quadrature grid.
Standard de-emphasis requirements for FM are included.

The Q of the quadrature grid circuit should be high enough to develop a minimum of 4
volts (RMS) signal with 2 volts (RMS) of the center-frequency signal applied to the limiter
grid. Itis recommended that the coil be shunted by a minimum of 10 Pf. The capacitance
may be composed of tube input capacitance, stray capacitance, and distributed capaci-
tance, as well as physical capacitance.
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Color Television Type

8BNS

PHASE/RATIO DETECTOR
OR DISCRIMINATOR
AF/BURST AMPLIFIER OR OSCILLATOR

Double Diode and High Mu Triode

Construction ............. Miniature T-6Y2
Base Button 9 Pin, E9-1

BaSINE .iiveiiiinnanciicccssennnnas .9ER
Outline ....c.oviiiiiiiiiiiiiiiiinn., 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA
HEATER OPERATION
8BNS
Heater Voltage...o.oviiiiiiiiiiiiiiiiiiiiiiinneisnnssenanens 8.4
Heater Current ...........coviiinan 450
Heater Warm-up Time 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak
Heater Positive with Respect to Cathode

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode
Grid to Plate ......iiiniiiiiiiiiiiiiiiiiiciieiiniiineiotatcenisrosnnsanns
Input: gto (h 4 Tk)
Output: pto (h + Tk)
Diodes
No. 1 Diode Plate to No. 1 Diode Cathode 4+ Heater
No. 2 Diode Plate to No. 2 Diode Cathode + Heater
No. 1 Diode Cathode to No. 1 Diode Plate 4+ Heater
No. 2 Diode Cathode to No. 2 Diode Plate + Heater
Coupling
No. 1 Diode Plate to Triode Grid (MaX.).c.ovivieriinrrnnssenrsosiesnnnsns
No. 2 Diode Plate to Triode Grid (Max.).covereeiiieeennnnssivsssnsnnnanas
No. 1 Diode Cathode to All:

IDkto(h 4+ Tk + 2Dk 4+ Tp 4+ IDP + TE 4+ 2DP)+ e vvvvrnnrinnnerennnnns
No. 2 Diode Cathode to All:

2Dkto(h4+Tk+ IDKk4+ Tp 4+ 1Dp 4+ 2DP 4+ TE) cvvvvrennnnnnnrrcrins
No. 1 Diode Plate to No. 2 Diode Plate (MaX.)...vivieiinerineennnneeinnns
No. 1 Diode Plate to All:

IDPto(h 4+ Tk 4+ 1Dk 4+ 2Dk + Tp +2Dp 4+ Tg) cevrvrriiriiiiirinnen
No. 2 Diode Plate to All:

2DPto (h + Tk + 1Dk + 2DK+ TP+ 1DP + Tg) vvvvevrririanianrinnen
RATINGS (Design Maximum Rating System)
Triode Section
Plate Voltage (Max.)
Positive DC Grid Voltage (Max.)
Plate Dissipation (Max.)
Grid Circuit Resistance (Max.)....coviiiiiiiiiiiiisiiiiseensnoerssscssans
Diode Section
Peak Plate Current (Each Plate) (Max.).o.oovrinreiiniennnrerniosanannns
DC Current (Each Plate) (Max.)
CHARACTERISTICS AND TYPICAL OPERATION
Triode Section, Class Al Amplifier

Plate Voltage ..ovuiiiieiiiiiiiiiaieiinininsesesascsaesnssnns 100
Grid Voltage .... -1
Plate Current .. ...iiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiieen, 1.5
TransconducCtanCe ......cviveercoenrenenccsennrocarccassenas 3500
Amplification Factor .......cceiiiiiiiiiiiiinnnenereeccennns 75
Plate Resistance (APProx.) ....cceevrerernreiiiirecnecsnneees 21,000
Grid Voltage (Approx.)for Ib =10pua ..covivviiirivnerenanens -2.5

Diode Section

Average Current Each Plate at 10 Volts DC®™)

Voltage Drop Each Section at Ib = 9 Ma DC
NOTE:

(1) Test conditions only.

[[Ijget

6BN8
6.3 Volts
600 Ma
11 Seconds

200 Volts

100 Volts
200 Volts

2.5 Pf
3.6 Pf
0.25 P

P N
™o Ww
TOUT
- —h —h

0.060 Pf
0.10 Pf

5.0 Pf

5.0 Pf
0.070 Pf

3.0 Pf
3.0 Pf

330 Volts

0 Volt
1.7 Watts
1.0 Megohm

54 Ma
9 Ma

250 Volts
-3 Volts
1.6 Ma
2500 pgmhos
70
28,000 Ohms
-5.5 Volts

50 Ma
2.6 Volts
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Color Television Type BBN]]

IF AMPLIFIER

8BN11
Double Sharp Cutoff Pentode
Construction........... ...Compactron T-9
Base ....cienieeninen Button 12 Pin, E12-70
BaSiNg ...iivvvrrrrrnnecierennnncnsns 12GF T9
Outline  ...coiiviiiiiiiiieieiieroannnn 9-58
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .......2.000 In.
Maximum Overall Height ...... 2.375 In. .
ELECTRICAL DATA el
HEATER OPERATION
8BNI11 6BN11
Heater Voltage 8.4 6.3 Volts
Heater Current . 600 800 Ma
Heater Warm-up Time 11 — Sec.
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK..uuuiiieiriiiinioneiinssssirrnnsssissseocecccnsnssnns 200 Volts
Heater Positive with Respect to Cathode
DC .... 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)®)
Section 1
Grid NO. 110 Plate .i.uuiiiiiiii ittt et ieaannaesaasesnnnns 0.04 Pf
Input: 1gl to (1k + 1g2 + 2g3 + h + IS) 12 Pf
Output: 1p to 0k + 182 4+ 2g3 + h + 1S) 2.8 Pf
Section 2
Grid NO. 110 Plate .iiiiiiuiiaiiiieieiiinnnneeeteronenannnnnans eeeeeeniaa 0.03 Pf
Input: 2gl to (2k + 2g2 + 2g3 + 1g3 + h41S) it 12 Pf
Output: 2p to (2k 4+ 2g2 + 2g3 + 1g3 + h + 1S) 2.8 Pf
Plate to Plate: (I1pto2p) (MaX.) cvrunruereiennnannnrireistssennnnsesnass 0.01 Pf
Grid No. 1, Section 1 to Plate, Section 2 (Max.) ....ovvviiiiannnneerenennnas 0.02 Pf
Grid No. 1, Section 2 to Plate, Section 1: (2gl to 1p) (Max.) ........cvvvnes 0.003 Pf
Cathode, Section 1 to Cathode, Section 2 (Max.)@ ......iciiiiiiiininanes 0.02 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (Max.) .....covvevnnnn et Ceeenenes . 330 Voits
Screen Supply Voltage (Max.) ............................................ 330 Volts
Screen Voltage .....viviiiiirinneenreeenannnnnnn i . Info. Sec.)
Positive DC Grid No. 1 Voltage (MaX.) ...viiiiiriiineeriaiceronnnansssesonas 0 Volit
Plate Dissipation (Max.) ..iveiiiereeiiiiireeniiniiiieranetiaieeasneenanes 3.1 watts
Screen Dissipation (MaX.) «oueeuereerarcuneunsonererenetneesasnnseuasaones 0.65 Watt ~
Grid No. 1 Circuit Resistance (Cathode Bias) .....c.vvenivrineennnnnninnns 0.25 Megohm
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Plate Voltage .. cearecacens b er e 125 Volts
SUPPressor «.....ccveeuns eteretrsecaacessanaananns Connected to Cathode at Socket
Screen VoIage. .. vvv vt ittt iieeiereeceesoseseronnssanseeesananannnanes 125 Volts
Cathode-Bias ReSiStOr ........ciiieiinniriiirererrrnreirsecccesosssssnonnss 56 Ohms
Plate Resistance (APProX.) c..viieiitiiiininninnnriiiiooceersssannaniasssanns 0.2 Megohm
Transconductance ............ 13,000 umhos
Plate Current ................. 11 Ma
SCreen CUITENT 1.t iiineeraeretassonneearosesnaseanrasesinssnnssesasensassen 3.8 Ma
Grid No. 1 Voltage (Approx.)
[ 7 T -3 Volts
NOTES:

(1) With external shield (EIA 309) connected to cathode of section under test.
(2) With external shield (EIA 309) connected to ground.
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Color Television Type
BBQSIELM AUDIO POWER A&PUHER

8BQ5, 10BQS

Beam Pentode

Construction ............. Miniature T7-6%2
BasS€ .iiiiieecneriecnes Button 9 Pin, E9-1
BASINE «eoeroreereonensensannrussnenns 9cv (1)r
Qutline ......cevenvennn asenssssasnasns 6-4
Maximum Diameter ............ 0.875 In. 1t
Maximum Seated Height ....... 2.812 In.
Maximum Overall Height ...... 3.062 In.

ELECTRICAL DATA B0

HEATER OPERATION

10BQS5 8BQS 6BQ5/ELS4
Heater Voltage.....covvviniiiiicesieennnnnanenans 10.6 8.0 6.3 Volts
Heater Current ........c.co00venn 450 600 760 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater Cathode Voltage ..........coiiiiiiiiinneeeiniiiiieennns 100 Volts
DIRECT INTERELECTRODE CAPACITANCES
Grid NO. 110 Plate (MaX.).i.uureerieeaniersiareariaerosstosacsssasiscesasans 0.5 Pf
Input L.t 10.8 Pf
[0 ¥ { <11 ) 6.5 Pf
Grid No. 1 to Heater (Max.) 0.25 Pf
RATINGS (Design Center Rating System)
Plate Vottage (Max.)() .. .ciiseriieneeeanirieinrrasosoenssassscananossones 300 Volts
Grid No. 2 Voltage (Max.)®) ..... 300 Volts
Negative Grid No. 1 Voltage (Max.) . . 100 Volts
Plate Dissipation (Max.} ....ccoieiiieieniorinaneererenns .. 12 Watts
Grid No. 2 Dissipation (Max.) ....ccciveieiiiinnnnneennns .. 2 Watts
Cathode CUrrent (MaX.).cvieeeeeseeeororscoeesssvanassccsesensscsnsnnnsnans 65 Ma
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) .ivvierrirtnseriorecesennnsanassssscssasasasssorsscconne 0.3 Megohm
Cathode BiasS (MAX.) «.viirereeesrevssseeonsessnsosnssesasssastassnnsonns 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Operation@ Pentode Operation
Class Al Class Al
Single Class AB1 Single Class AB1
Tube Push-pull Tube Push-pull
Plate Voltage ........cevvvnneennn 250 250 300 250 250 300 Volts
Grid No. 2 Voitage - —_ - 250 250 300 Volts
Grid No. 1 Voltage — — — -7.3 — — Volts
Cathode Resistor®) ... 270 270 270 135 130 130 Ohms
Grid Voltage (RMS)@ ........... 6.7 8.4 10 4.3 8 10 Volts
Plate Current
(Zero-Signal)....oeeevrevacnnnns 34 40 48 48 62 72 Ma
(Maximum Signal) ............ 36 53.4 52 49.5 75 92 Ma
Grid No. 2 Current
(Zero Signal).eeouvrnriiiniinenn — — —_ 5.5 7.0 8 Ma
(Maximum Signal) ............ —_— —_ — 10.8 15 22 Ma
Transconductance .... —_ —_ —_ 11.3K — — pmhos
Amplification Factor®) .. . — —_ — 19 — -—
Plate Resistance................. —_ —_ —_ 38K —_ — Ohms
Load Resistance ................ 35K —_ -_ 5.2K —-— — Ohms
Load Resistance
(Plate to Plate) .........o00vnen — 10K 10K — 8K 8K Ohms
Maximum-Signai Power Output.. 1.95 34 5.2 5.7 11 17 Watts
Total Harmonic Distortion®) 9 25 25 10 3.0 4.0 Percent

CLASS AB1 ULTRA-LINEAR CONNECTION®

Plate Voltage ..........coenvunn 300 Volts
Cathode Resistor (Per Tube) .. .. 270 Ohms
Grid Voltage (RMS) ... ..iiiviiirerinnennnns .. 8 Voits
Cathode Current (Zero Signal) . 80 Ma
Cathode Current (Max. Signal) 90 Ma
Load Resistance (P1 to P1) . 8000 Ohms
Power Output ..... PP eeeeeiiees Cerrereanens Ceerenenes reerssecnne . 11 Watts

NOTES:
(1) When the heater and positive voltages are obtained from a storage battery by means of
a vibrator, the maximum values of the plate and Grid No. 2 voltage is 250 volts and the
plate dissipation is 9 watts.
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(2) Grid No. 2 connected to plate.

(3) Common cathode resistor for push-pull applications.
(4) Per grid.

(5) Measured from grid No. 2 to plate.

111

(6) For Pentode Operation—Class A Amplifier Service, the maximum signal power output
and total distortion are measured at fixed bias and therefore represses the power output
available during the reproduction of speech and music. When a sustained sine wave is
applied to the control grid the bias across the cathode resistor will readjust itself as a
result of the increased plate and screen grid currents. This will result in approximately

10 percent reduction in power output.
(7) Measured with fixed bias.
(8) Grid No. 2 taps located at 43% of primary winding.

Color Television Type

6BQ6GTB /6CUG

HORIZONTAL DEFLECTION 12310763&?(;/%23cus
AMPLIFIER 25BQ6GTB/25CU6

Beam Power Pentode

Construction  .....c.vvviveennn. Octal T-9
Base(),.B5-187, B6-81, B6-84, B7-7, or B7-59
Cl1-2, C1-3, or C1-33
..................... 6AM
..9-49 or 9-50

.......... 1.188 In.
Maximum Seated Height .......3.313 In.
Maximum Overall Height ...... 3.875 In.

ELECTRICAL DATA
HEATER OPERATION

25BQ6GTB/ 12BQ6GTB/
25CUs 17BQ6GTB 12CU6
Heater Voltage.......... .os 25 16.8 12.6
Heater Current .......... vee 300 450 600
Heater Warm-up Time — 11 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and PeakK...ovvvuinsarirreeeensunaaesosersroressnnssssnssnnen

Heater Positive with Respect to Cathode

0 o

Total DC and Peak....ccvvvuinnnn.
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 1 to Plate
Input .....eeviiiii.s.
Output
RATINGS (Design Center Rating System)
Horizontal Deflection Amplifier@

DC Plate Supply Voltage (Boost 4 DC Power Supply) (Max.) .c.c.vvvnan.

Peak Positive Plate Voltage (Abs. Max.)
Peak Negative Plate Voltage (Max.) ........c....

Plate DISSIPAtION (MAX)®) «envnnnsenssonsens i soeis e
Peak Negative Grid No. 1 Voltage (Max.) ..eciiiieviiiinenirieinnneenanes
Grid No. 2 Voltage (MaxX.) «..ivviiieernererossrecsnrnssseosscensanaannnns

Grid No. 2 Dissipation (Max.)

Average Cathode Current (MaxX.)...cvoirereniininnereiierenesrnneenannenes

Peak Cathode Current (Max.)
Grid No. 1 Circuit Resistance (Max.)..........
Bulb Temperature (At Hottest Point) (Max.)

CHARACTERISTICS AND TYPICAL OPERATION

Plate VOIAEE oovitriiiiiiinitrtoeesssseseesseessoresnnsssssnsannssannas

Grid No. 2 Voltage
Grid No. 1 Voltage
Plate Current ........ccovveeeene

Grid No. 2 Current .

Transconductance .

Plate Resistance.......cvoveiineiienecnnenenans
Amplification Factor (Eb and Ec2 = 150 V, Ecl =

Ecl for Ib = 1.0 Ma (Approx.) ............

INSTANTANEOUS PLATE KNEE VALUES
Eb=60V; Ec2=150V and Ecl1=10
ib = 260 Ma, and Ic2 = 26 Ma

6BQ6GTB/
6CU6

6.3 Volts
1200 Ma

— Seconds

200 Volts

100 Volts
200 Volts

0.6 Pf
15 Pf
7.5 Pf

600 Volts
6000 Volts
1250 Volts

11 Watts

300 Voits

200 Volts

2.5 Watts

110 Ma

400 Ma
0.47 Megohm

220°C

250 Volits
150 Volts
-22.5 Volts
57 Ma
2.1 Ma
5900 smhos
14,500 Ohms

43
-43 Volts
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NOTES:

(1) Pin No. 1 omitted on Base No. B6-81 and B6-84.

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(3) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

AVERAGE PLATE CHARACTERISTICS
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PLATE VOLTAGE

BBu7A/BBZT Color Television Type

4BQ7A/4BZ7, 5BQTA, 5BZ7 VHF CASCODE AMPLIFIER

Twin Medium Mu Triode

............. Miniature T-612
.Button 9 Pin, E9-1

Maximum Seated Height ....... 1.938 In.
Maximum Overall Height ......2.188 In.

ELECTRICAL DATA i

HEATER OPERATION
4BQJA/ SBQ7A 6BQ7A/

4BZ7 5BZ7 6BZ7
Heater Voltage...........coiiiiiinniininiennns, 4.2 5.6 6.3 Volts
Heater Current .......... 600 450 400 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak(), ... . iieeiiein i rreeetrenenecnasnneessnnsnnsnnnes 200 Volts

100 Volts
Total DCand Peak......o.oiviiiiiiiiiiiiinerniriieeeanenn, 200 Volts




Receiving Tubes 113

DIRECT INTERELECTRODE CAPACITANCES (Shielded)®

Section 1™ Section 20
Gridto Plate .............. ... . 1.2 1.2 Pf
Input: gto(h+ k+1S) . 2.6 5.04) Pf
Output: pto(h+ k+ 1IS) 1.2 2.24) Pf
Plate to Cathode (Max.) ...... Siviasaas . 0.12 0.12 Pf
Heater to Cathode ..............c0vvvnnnee, .. 2.6 2.6 Pf
Plate Section 1 to Plate Section 2 (Max.) .. . 0.010 Pf
Plate Section 2 to Plate and Grid Section 1 (Max) 0.024 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (Max.)0) . .iiiiiiiiiiiueeeentessanesonnsssesassnncssassn 250 Volts
Plate Dissipation (Max.) “ee 2 Watts
Cathode Current (Max.)..... 20 Ma

Grid Circuit Resistance (Max) ........... [ 0.5 Megohm

CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier (Each Section)

Plate Voltage ...ooveviiiiininenennnn Ceeeetiranenraes erveerenieaaaarry o 150 Volts
Cathode Bias ReSistor .......oiivvivnneenancenns e 220 Ohms
Plate Current ................ 9 Ma
Transconductance ......... .. 6400 pmhos
Plate Resistance..... PN 5900 Ohms
Amplification Factor .................. Crererensenees 38
Grid Voltage for Ib = 100 ua (ApPProx.) .c....... et teeeeeeeanesaaraerny -6.5 Volts
NOTES:

(1) Under cutoff conditions, in rf grounded grid circuits with direct coupled drive, this voltage
may be as high as 300 volts.

(2) EIA shield No. 315 connected to Pin No. 9.

(3) Section No. 1 connects to.Pins 6, 7, and 8. Section No. 2 connects to Pins 1, 2, and 3.

(4) Read as grounded grid amplifier.

AVERAGE TRANSFER CHARACTERISTICS
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AVERAGE PLATE CHARACTERISTICS

ELECTRICAL DATA
HEATER OPERATION
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PLATE VOLTS
BBRBA Color Television Type
5BR8
Medium Mu Triode and
Sharp Cutoff Pentode
Construction ............. Miniature T-6%2
Base ... Button 9 Pin, E9-1
BasiNg cvveeerrrsnsencnnncnnnnes ..9FA
Outline  .oiiiiiiiinieninecianennennnnns 6-2
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.938 In.
Maximum Overall Height ...... 2.188 In.

JULG I

SBR8 6BR8A
Heater Voltage.....ooiiiiiiiiiiiiiiiiinnatierrrinnnnnnss 4.7 6.3 Volts
Heater Current .................. 600 450 Ma
Heater Warm-up Time 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK......ovirivennnianennssrorivesssasssssosonsssacnseas 250 Volts
Heater Positive with Respect to Cathode
D 100 Volts
200 Volts

DIRECT INTERELECTRODE CAPACITANCES

Shielded") Unshielded

Triode Section

Gridto Plate .......ciiiiiiiiiiiiiiiiiiiiii it 1.8 1.8 Pf

Triode Input 2.8 2.8 Pf

Triode Qutput. .. .oiiiiiiiiiii ittt 2.0 1.5 Pf

Heater to Cathode ........ccciiiiiiiiiiiiiiiiiiiiiinnainnns 2.4 2.4 Pf

Pentode Section

Grid No. 1to Plate (Max.).ovvviivuuieeiianennrnnsnioscnnans 0.010 0.020 Pf
4.6 4.6 Pf
3.2 2.4 Pf
2.4 2.4 Pf
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RATINGS (Design Maximum Rating System)

Triode Pentode

Section Section
Plate Voltage (Max.) ..iverriiiiiiiiinniiiieerennneernannanas 330 330 Volts
Grid No.2Voltage ......covviveiciinnnnnnnns ..See Rating Chart (Gen. Info. Sec.)
Grid No. 2 Supply Voltage (MaX.) v..vvieiiniiaeiiinnerenaas 330 330 Volts
Positive Grid Voltage (Max.) ...... feeieereresaaniieereas 0 0 Volt
Plate Dissipation (Max.) ....ciiiiiiinnnneetienierorvennnnns 2.5 3.0 Volts
Grid No. 2 Dissipation (MaX.) ...c.viiirienennnnnnrennnines _ 0.55 Watt
CHARACTERISTICS AND TYPICAL OPERATION

Triode Pentode

Section Section
Class Al Amplifier
Plate VOIaEe .. oiiiiieriiiiiteeerrnnnnsseeeonanasanersnnnnes 125 125 Volts
Grid No. 2 Voltage . — 110 Volts
Grid No. 1 Voltage -1.0 -1.0 Volts
Plate Current ........... 13.5 9.5 Ma
Grid No. 2 Current ...... - — 3.5 Ma
Transconductance ...... 7500 5000 xmhos

Amplification Factor ....... ceee 40 —
Plate Resistance (Approx. — 200,000 Ohms
Zero Bias Transconductance (! —_ 6000 ymhos

NOTE:
(1) With external EIA No. 315 shield connected to cathode of section under test.

6BS3

12BS3, 17BS3

Color Television Type

DAMPER

Heater-Cathode Diode

Construction .......ccoiivvnnnns Novar T-9
Base ..... PP Button 9 Pin, ES-75
Basing® ... 9
Outline .....coviieveiniiinnn
Maximum Diameter ..........
Maximum Seated Height ....... 3.030 In.

Maximum Overall Height ......3.410 In.

ELECTRICAL DATA
HEATER OPERATION

[V 1 T

17BS3 12BS3 6BS3
Heater Voltage.....oiiiiiiiiieeriinnnenerennneans 16.8 12.6 6.3 Volts
Heater Current ....... Cereereseennas e 450 600 1200 Ma
Heater Warm-up Time ........ivivnriiinineneaens 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC ....... et e et ae st e e, 900 Volts
Total DC and Peak....iiiiiiiiiiriinineiiinnnnarsrtesesciosensssanasees 5000 Volts
Heater Positive with Respect to Cathode

DC ....... raereeieiaes ettt et e e 100 Volts

Total DC and Peak.......ociiiuiiiiiiiiiniiiiiiieionniiieaionnannnes 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded
Heater to Cathode ......... 2.8 Pf
Plate to Cathode and Heater..........c.oiiiiiiiviiiiiinnnnns 6.5 Pf
Cathode to Plate and Heater.........coviviiiiiiiiiiiiiiiiinenieieencnnnnns 9.0 Pf
RATINGS (Design Maximum Rating System)
Damper Service
Peak Inverse Plate Voltage (MaxX.)@) ... . iiiiiiiiiiinriiineeiinensonnenns 5000 Volts
Plate Dissipation (Max.) .....oceeuienrnernneanonaes 6.0 Watts
Steady State Peak Current (Max.) ..........ccovvun. e ) 1100 Ma
DC Plate Current (Max.) c..veeeereiiierosanarescorancessnnenannersasassons 200 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop forlb=140Ma ............... titeernretaacanaaien veves 12 Volts

NOTES:

(1) Pins 1, 3, 6, and 8 should not be used as tie points.

(2) For operation in a 525 line, 30 frame system as described in “Standard§ of Good Er)gipeen
ing Practice for Television Broadcast Stations; Federal Communi‘catlons Comr_mssmn,"
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
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Color Television Type
6B83A DAMPERyp

12BS3A, 17BS3A

Heater-Cathode Diode

The 6BS3A, 12BS3A, and 17BS3A are identical
to the 6BS3, 128S3, and 17BS3 except for base
with exhaust tip at bottom and shorter bulb.

Construction .......ocvivivinnns Novar T-9
Base .......e... ...Button 9 Pin, E£9-89
Basing .iiiiiiiiiiiiiiiiiian, e 9HP
Outline
Maximum Diameter ............ 1.188 in. T9
Maximum Seated Height ....... 2.625 In.
Maximum Overall Height ...... 3.005 iIn.
IRV

6888 Color Television Type

VHF CASCODE AMPLIFIER

5BS8, 4BS8
Medium Mu Twin Triode
Construction ............. Miniature T-6%2 '
Base ......... ..Button 9 Pin, E9-1
Basing .....
Outline .......ccvvvenn. ..
Maximum Diameter .0. .
Maximum Seated Height .......1.
Maximum Overall Height ...... 2.188 In.
ELECTRICAL DATA Juu
HEATER OPERATION
4BS8 58S8 6BS8
Heater Voltage.....coovivirrriiiiineninnnnnnnonennns 45 5.6 6.3 Volts
Heater Current ..o, 600 450 400 Ma
Heater Warm-up Time ... Ceererenecnaaeaan, 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK......coveeiiiiiininnnnnnnenennnen Ceeeeeeaas PN 200 Volts
Heater Positive with Respect to Cathode
5 0 PPN 100 Volts
Total DC and Peak...c.coiiiiiiiiiiiiiiieierietetiineieneeeannnnnas 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)(>
Section 1 Section 2
Grid to Plate ........... 1.15 1.15 Pf
Input ...l 2.6 — Pf
Output ....ovvviinnnnnns 1.2 — Pf
Heater to Cathode ..... 2.6 2.6 Pf
Plate to Cathode (Max.) 0.15 0.15 Pf
Coupling
Plate to Plate (Max.) ....cvivirirnnecacannneeneennns 0.01 Pf
Plate of Section 2 to Plate and Grid of Section 1 (Max.) 0.024 Pf
Grounded Grid Operation
Input ....... ettt 5.0 5.0 Pf
OUPUL ittt it iieirsetieroonarncoceeeanonsnanans 2.2 2.2 Pf
RATINGS (Design Center Rating System)
Plate Voitage (MaxX.) ivviiirieiniiiriereeennereanrerancroncsaaes e 150 Volts
Plate Dissipation (Each Section) (Max.) .. PN 2.0 Watts
DC Cathode Current (Max.) ...eueiiieeriiinneeeesnansennanaaaaannns 20 Ma
Grid Circuit Resistance (Each Section) (Max.) 0.5 Megohm
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CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier (Each Section)

Plate Voitage .........covveen 150 Volts
Cathode Bias Resistor .. . 220 Ohms
Plate Current ............... .. 10 Ma
Transconductance .......... .- 7200 umhos
Amplification Factor ........ . 36

Plate ReSiStaNCe. .cvviiirirrrrriirenrreneencaastssssssnasasnennanas . 5000 OChms
Grid Voltage for |b = 10 ga (Section 2 only) -7 Volts
Cascode Amplifier

Plate SUPPIY VOIRAEE. ..o ovvririiirisenetarensenrrorsosssnsssssnssssnnns 250 Volts
Plate Current .. 16 Ma
Grid Voltage ............. .. -1 Volt
Transconductance .........oveevveeeennns . 10,000 umhos
Ecl for gm = 50 umhos (Approx.) -6 Volts

NOTES:

(1) External shield No. 315.
(2) Section 2 (Pins 1, 2, and 3) is intended as the input section of the cascode circuit.

Color Television Type
AFC or DETECTOR (D) BBTB
IF/VIDEO/AGC AMPLIFIER (P) 5BT8

Double Diode and Sharp Cutoff Pentode

Construction ........ouven Miniature T-6'2
BaS€ .iiiiciiniisiiinaan Button 9 Pin, E9-1
Basing ....
Outline .......c.oenes
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.938 In.
Maximum Overall Height ...... 2.188 In.

ELECTRICAL DATA U

HEATER OPERATION

5BT8 6BT8
Heater Voltage......ccovviinnnrnenennns 4.7 6.3 Volts
Heater Current ...........cvviinnnan. 600 450 Ma
Heater Warm-up TimMe .....iiiiiiiieiercrencsoanctrsinnsnnes 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK....oiuiissnerorseessssssnsssenncsassocanessnosnnes 200 Volts
Heater Positive with Respect to Cathode
D tiiiiiereeeeeesessssssesnnassssssesnnassasonsssscssssnannsnssasses 100 Volts
Total DC and Peak............ 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Pentode Section
Grid No. 110 Plate (MaX.)...vevrrineeeeneseacannacessossssesccsssnsanasess 0.04 Pf
INPUL covririiiiiiiiieiieeieenenannnnn 7.0 Pf
Output 2.3 Pf
Diode (Each Section)
Plate to (D 4 K)  covvnveeiernineneionarerressnresscossncasnesnssansnsones 1.3 Pf
Cathodeto (h 4+ pP) ccvvvverennninnes 3.0 Pf
Coupling
Pentode Grid No. 1 to Diode Plate 0.005 Pf
Pentode Plate to Diode Plate ....cviieriiiieniintiinerrniarenieerananans 0.020 Pf
RATINGS (Design Center Rating System)
Plate Voltage (MaX.) ...oovvririueriiresonanesrassonsstssnnsassasanssocancs 300 Volts
Grid No. 2 Supply Voltage (Max.) ... 300 Volts
Grid No.2Voltage ....ccvviiiiiiienannnonsnanns See Rating Chart (Gen. Info. Sec. )
Positive Grid No. 1 Voltage (Max.) Volt
Plate Dissipation (Max.) ......... 2. 0 Watts
Grid No. 2 InpuUt (MaX.) «eevvrnerenneresnnecennns 0.5 Watt
Grid No. 1 Circuit Resistance
Fixed Bias (MaxX)..veeeeernronsernsins Creeeeees N 0.25 Megohm
Self BidS (MAX.) +vvunrrerrannnnseseeesnneasssranniesssssssaasssessasess 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Pentode
200 Volts

Plate VOHAZE . .oieiiiiiiiateiasioieetsosasassssostsesnascsnnssnsasness
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Grid NO. 2 VOIAEE «vvvvrrnviriratititineaessesesensnsnsesssssacsonasnsass 150 Volts
Cathode Bias ReSIStOr ..oiieeirereeriiiieesssesetererssnaenecesesssnnnaes 180 Ohms

Plate CUPFENT cvetirreriaraisetossoosssesessasesasenanssossesnsssananss 9.5 Ma
Grid No. 2 Current ees . 2.8 Ma
Transconductance .............. - ves 6200 umhos
Plate Resistance (APPrOX.) «ueeeeiieeirireeenaesneteeasnessnsesssscosanas 300,000 Ohms
Grid No. 1 Voitage for Ib = 10 u@ (APProX.) «eveeeevenrerersnoecnneosannns -8 Volits
Diode

Average Diode Current with 10 Volts DC Applied (Each Section) ........ 8.0 Ma

BBV]] Color Television Type

COLOR DEMODULATOR
12BV11

Twin Dual Control Sharp Cutoff Pentode

.............. Compactron T-9
Button 12 Pin, E12-70

T9
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.250 in.
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA [TBAT
HEATER OPERATION
128vi1 6BV11
Heater Voltage.... 12.6 6.3 Volts
Heater Current 450 900 Ma
Heater Warm-up Time 11 — Seconds

NOTE: To obtain the unique characteristics of this tube, an internal shield is tied to the heater
Pin No. 12. To assure proper operation Pin No. 12 must be tied directly to ground.

DIRECT INTERELECTRODE CAPACITANCES (Unshielded) (Each Section)

Grid NO. 110 Plate ... viiueiiiiiiniiiiienereiirernreeenscosssosansosnness 0.10 Pf
Grid No.3toPlate .........ccevvevinininnann, 3.2 Pf
Input: glto(h+ k+ g2+ g3+ IS) 7.0 Pf
Grid No.3to All...eoviiiiiiiiiiiiiinnenss 8.5 Pf
Grid No. 110 Grid NO. 3 ..ottt ittt ittt iaieeieeiianenns 0.08 Pf
RATINGS (Design Maximum Rating System) (Each Section)
DC Plate Voltage (Max.) ..iieiiininiiineerrviresisnnnsnnrossrsanssssananssss 300 Volts
Positive Grid No. 3 Voltage (DC and Peak) (Max.) ... e 25 Volts
Negative Grid No. 3 Voitage (DC and Peak) (Max.)... . 100 Voits
DC Grid No. 2 Supply Voltage (MaX.)..oooiiiiiiiiiieiiiiieeeiieeeniiannonns 300 Volts
DC Grid No. 2 Voltage (Max.) .....cceevvvvennnn See Rating Chart (Gen. Info. Sec)
Positive Grid No. 1 Voltage (MaxX.) ..eevieiiriiiinnnereeeroenaianssasssnsas 0 Volt
Negative Grid No. 1 Voltage (Max.) ......... . 50 Volts
Plate Dissipation (Max.) ......cccvveiiiaian, 1.7 Watts
Grid No. 3 Input (Max.) ..oiviiiiiiiiiiiirererininnnanenes 0.1 watt
Grid No. 2 Input (Ec2up to 150 V) (Max.) ..icvivnininnnnnns 1.0 watt
Grid No. 2 Input
(Ec2 Between 150 Vto300V) .oovvvvvnnnnnnnnn See Rating Chart (Gen. Info. Sec.)
Grid No. 3 Circuit Resistance (Max.) ....oiviiiiiiiiiiienrrcserarsonnansans 0.68 Megohm
Grid No. 1 Circuit Resistance
Fixed Bias (MAX.) vuvtiiuireiinoaiunininesenteionnsiorotassssnnrsnanssans 0.22 Megohm
Self BidsS (IMAX.) tuterutrenrerenesennsronneeonnssosssesasssnsssnsssonsnsnn 0.47 Megohm
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Plate SUpPPly VoItage. . ..o iiiiii ittt iien ettt ennanenesssnnraneansns 150 Volts
Grid No. 3 Voltage ........... .. 0 Volt
Grid No. 2 Supply Voltage.... . 100 Volts
Cathode Resistor ............ . 180 Ohms
Plate Current ............... . 3.1 Ma
Grid No. 2 Current .. ........covivennnnnn, . 2.4 Ma
Grid No. 1 Transconductance 3200 umhos
Grid No. 3 Transconductance 390 umhos
Plate Resistance (Approx.) 0.17 Megohm
Ecl for Ib = 75 ua (Approx.).. -3.5 Volts
Ec3 for Ib = 85 ua (Approx. ) -5.5 Volts

Amplification Factor (g3-P) . 67
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AVERAGE PLATE CHARACTERISTICS
(Each Section)

10 1711 T T T Tedeo 2]
T4 ! I | T
X pral ! | 14 | H
O ; { ; f
1 H H [ 1 1 JR
b A +y ; L] Eg= RATED VALUE R
“ e i - Ecz* 100 VOLTS I
A ! i -
o [ - T Ec3= O VOLT —
4 T
1 |
A 1 '
) T t i
s +
: AN '
.ol ~ —— ) H
e o | =
a € ] H H i
= i !1 dSs i H ;
z A\ ™~ i 4
= 1 = 1
@ o ‘ e ] I
s i : i = . Ecy= 0 voLT
z ' v t =7 9 W 1
z — ; i t
3 b + ; mal
4 ' p ; t
[N P o —r——1TT" 1
. Y
1 1+ § H
= -05
A : T ‘ 4
I ; . ! 1
17 T T :
2 [l ML NSRS SE S jpynnn
& i 15 T
] “ el |
‘ﬁ/ < ;L 1 T q 1 }‘—vs;::
et -20 3 f H
[ ESn i s thata tol
| i ~+
i - — BB f T+
0 100 200 300 400 500

PLATE VOLTAGE

Color Television Type

GENERAL PURPOSE AMPLIFIER
VIDEO AMPLIFIER 6BWI1

Double Dissimilar Pentode 15 16

Construction......... .....Compactron T-9
26z 16
T9
) R 261 @ 1L
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In. " 1
ELECTRICAL DATA 1240 ITTATT
HEATER OPERATION
Heater Voltage. ..o ittt it ittt ettt et tiaaas 6.3 Volts
Heater Current ...........ooivviiiinen et eeriieaeaeas 800 Ma

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....uvinuiiiiiiiiiinieiiiniiineiiinniiiieininnsnnas 200 Volts
Heater Positive with Respect to Cathode
0 100 Volts
Total DC and Peak....oviiiiiiiieeiiininiiioseseneeeernnsnsennnnnns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES™)
Section No. 1
Gridto Plate ...ttt ittt it e 0.03 pf
Input: gto(h + 1K 4 1g2 7.5 pf
Output: pto (h 4+ 1K + 1g2 2.8 pf
Section No. 2
Grid 10 Plate (MaX.)..iuiiiernunsertseeeessoennnesoceroocesseaoannnnssens 0.03 pf
Input: gto(h+ 1K + 1g2 + 1g2 + IS) 12.0 pf
Output: pto (h 4+ 1K 4 1g2 4+ 1g3 + IS) 2.8 pf
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Coupling
Cathode Section 1, to Cathode Section 2:

(1K t0 2K), Maximumi@) L.ttt iinit e ieretaneanneroneesennnees 0.003 pf
Grid No. 1 Section 1, to Plate

Section 2: (18110 2P) MaXimMUM .. ee et iiineniiiinerrenesesrneneenesnnans 0.004 pf
Grid No. 1 Section 2, to Plate

Section 1: (2glto 1p), MaxXimum .....iiieeiiiiiiiinnrnnneeereineennnns 0.003 pf
Plate Section 1, to Plate

Section 2: (1p 10 2p), Maximum ... ..coiiiiiiiiiiiinenniiriieiieenn. 0.018 pf

RATINGS (Design Maximum Rating System)
Section No. 1

Plate Voltage ..viiiiiiiiiiiii ittt ettt ettt ettt 330 Voits
Screen Supply Voltage .. . 330 Volts
Plate Dissipation ......... ceen .. .. . 4.0 Watts
Screen Dissipation..........cooioiiiiiiiiii i, e 0.8 Watts

Grid No. 1 Circuit Resistance with Cathode Bias
Section No. 2

Plate Voltage .......covvviivvnenennn., 330 Volts
Screen Supply Voltage 330 Volts

0.25 Megohms

Positive DC Grid Voltage . 0 Volt
Plate Dissipation .....oooiiiiiiiiiiiiiiiiiiin, 3.1 Watts
Screen DissiPation. .. .ttt i it i e i e i et e i, 0.65 Watts
AVERAGE CHARACTERISTICS

Section No. 1

Plate Voltage ...ooviiiie it iiiiiien e e tetsesiiaenaeanas 125 Volts
Screen Voltage.............. 125 Volts
Cathode Resistor ............. 56 Ohms
Plate Resistance (Approx.) .. 120,000 Ohms
Transconductance .........ocovveieennnnnns 8500 umhos
Plate Current ... ittt i i i i e e 22 Ma
Screen Current ...o.ueuii i iiiiinenrennennernrannes .. 4.8 Ma
Ecl for Ib = 20 pa 9.5 Volts
Section No. 2

L I e - T =L 125 Volts
Screen Voltage.............. I .. 125 Volts
Cathode Resistor R .. 56 Ohms
Plate Resistance (Approx.) vee .. 200,000 Ohms
Transconductance (G1) ......iviveveenineinnneeninns . 13,000 umhos
Plate Current ....... .. 11 Ma
Screen Current ...... e . 3.8 Ma
ECLfOor 1D == 20 4@ .o ivi ittt ittt ettt te e, -3 Volts

NOTES:

(1) With external shield No. 309 connected to cathode of section under test unless other-
wise indicated.
(2) With external shield No. 309 connected to ground.

Color Television Type
BsBBstB SYNC SEPARATOR a:d CLIPPER

Heptode

Construction ............ .Miniature T-51;
Base .......... Button 7 Pin, E7-1
| =2 T-11 o = Y 4 04 o |

OUutline  uiiieiiiiiinarennnrnerenenens 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.
I
ELECTRICAL DATA Tok Wi
HEATER OPERATION
3BY6 6BY6
Heater Voltage. ..ovovii it iiiiiiiiiiiieeeennenerionnnronennnns 3.15 6.3 Volts
Heater Current ....... e 600 300 Ma
Heater Warm-up Time ....iiiiiiiiiienrerererninnnnnereesnnnns 11 - Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......oiviiiitiiiiiiiii i irerieanenennseneneansnn 200 Volts
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Heater Positive with Respect to Cathode

5.0 100 Volts
Total DC and Peak....c.viuieeiiiiiinrieiestiiisersseaieranerannrsnsenes 200 Voits
DIRECT {INTERELECTRODE CAPACITANCES
Grid NO. 1to Plate (MaX.).iveerreiieivnnrnasiioaiacocsssseronenananasannns 0.08 Pf
Grid No. 3to Plate (Max.)...o.iiiiiiiiicnenerenniiiaiennesesenenss 0.35 Pf
Grid No. 1to Grid No. 3 (Max.)....covvviienennnninnnn, 0.22 Pf
Grid No. 1 to All Other Electrodes.........covvvviunnen 5.4 Pf
Grid No. 3 to All Other Electrodes........coovviiiiiiiirinsronecieneronanenss 6.9 Pf
Plate to All Other Electrodes....oocvviriiiiiiiiiiiiiiinneiontsisesasassnnas 7.6 Pt
RATINGS (Design Maximum Rating System)
Plate VOIAge (MaX.) ..uvvrrirtiiernneaaceeencaneransrnnroresasceansansases 330 Voits
Grid No. 2 and Grid No. 4 Voltage .............. See Rating Chart (Gen. Info. Sec.)
Grid No. 2 and Grid No. 4 Supply Voltage (Max.).....oeiiiueiainnnanancnnes 330 Volts
Grid No. 3 Volitage
Negative Bias Value (Max.) -55 Volits
Positive Bias Value (Max.) 0 Voit
Positive Peak Value (Max.) «vovvvnrviiinennnniinanns 27 Volts
Grid No. 1 Voltage (Negative Bias Value) (Max.) ... -100 Voits
Plate Dissipation (Max.) ....cviieeririinnnnnnnnins, 2.3 Watts
Grid NO. 3 INPpUt (MaAX.) tiininiriniitiennniitteeeeososssssscenasacssanennn 0.1 Watt
Grid No. 1 and Grid No. 4 Input
UpP to 165 VOIS (MaX.) e rettiiiniinnaetroreeeeiessnsnannresasosensnanss 1.1 Watts
16510330 VOItS ..uvinneviiiiiiiiiiniiieiianan, See Rating Chart (Gen. Info. Sec.)
Grid NO. 1 Input (MaX.) tiiriniiiiiniiienanieniseeseeessssosnnancsorossnnass 0.1 Watt
Grid No. 1 or Grid No. 3 Circuit Resistance
FiXed Bi@lS «vvvunririiiiinronvininienennentonneauosiorarsarneranenasnsnnss 0.5 Megohm
Cathode Bias 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Sync Separator and Clipper
Plate Voltage .......coiiiiiiiiiiiiiiiii it 10 Voits
Grid No. 3 Voltage ..........covvennane, 0 Volt
Grid No. 2 and Grid No. 4 Voltage 25 Volts
Grid NO. 1 VOIaBe . .ouiiiiiiiiiiiiitreeeteinannnnartooseonsnnasassssnens 0 Voit
Plate Current ..ot ittt it i i et e e 1.4 Ma
Grid No. 2and Grid No. 4 Current. ... .ooveieiiiiiiiiininnnenenens 3.5 Ma
Eg3 for Eb = Eg2 = Egd =25V, Egl =0V and ib = 50 nxa -2.5 Volts
EglforEh=Eg2 =Egd =25V, Eg3=0Vandilb=50pua...........c.cvu.s -2.3 Volts
LIMITER or DETECTOR (D) BBYB
RF or IF AMPLIFIER (P)
High Perveance Diode
and Sharp Cutoff Pentode
Construction ............. Miniature T-6%2
Base ....iiiiieiiinaens Button 9 Pin, E9-1
BaSiNg ..ivivvrciiiiiiecaneraansonnnes 9FN
Outline ...ivivirierinisennrecnnranneins 6-3
Maximum Diameter ...... ...0.875 In.
Maximum Seated Height .......2.375 In MY
Maximum Overall Height ...... 2.625 In.
ELECTRICAL DATA
HEATER OPERATION
Heater Voltage 6.3 Volts
Heater Current 600 Ma
Heater Warm-up Time 11 Seconds

Maximum Heater-Cathode Voitage
Heater Negative with Respect to Cathode
Total DC and PeaK.....uvuiiiiiiiininriiiiiiiiiieiinrnneneenanaasass 200 Voits
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Heater Positive with Respect to Cathode
DC tiviiiiiiiiiiiianas 100 Volts
Total DC and Peak 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Shielded)™
Grid 10 Plate (MaX.)eiivuureanstioneenennnnneaeaeroseessonenasssesssssenane 0.0035 Pf

Input: glto(h+ k+ g2 + g3+ 1S) 5.5 Pf
Output: pto(h+ k+ g2+ g3+ 1S) 5.0 Pf
Diode Plate to All: Dpto(h+ Dk+ k+ gl + g2+ g3+ p + IS) 4.8 Pt
RATINGS (Design Center Rating System)
Pentode Section
Plate Voltage (Max.) ..oiuiiiiiiniinireiienereeerenceeenernnnenaneeennnees 300 Volts
Grid No. 2 Voltage .......covviiiiiiennnnnnnnn, See Rating Chart (Gen. Info. Sec.)
Grid No. 2 Supply Voltage (Max.) «..ieiiiieieierteiiienorenansennseennnns 300 Volts
Negative Grid No. 1 Voltage (Max.) ........... 50 Volts
Positive Grid No. 1 Voltage (Max.) ........... 0 Volt
Plate Dissipation (Max.) ....iciiviiiiiiiinirnrenrenssnnens 3 Watts
Grid No. 2 Dissipation (MaxX.) ..veeiueienintiriareninrernnrennsonnsoeranns 0.65 watt
Diode Section
Peak Inverse Plate Voltage (Max.) 430 Volts
Peak Plate Current (Max.) ......ooeiiiiiuriiiinenneennnnn 180 Ma
DC Plate Current (Max.) ...coviiiniriinenerenreoninnnnnns e eerereraeees 45 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage ......coiiiiiiiiiniininiaivnnenennns 100 250 250 Volts
Grid No. 3 Voltage Connected to Cathode at Socket
Grid No. 2 Voltage .... 100 125 150 Volts
Cathode Resistor ..... 150 100 68 Ohms
Plate Current ........ 5.0 7.6 10.6 Ma
Grid No. 2 Current 2.1 3.0 4.3 Ma
Transconductance 3900 4500 5200 umhos
Plate Resistance (ApPprox.) ....ccveeeevennenennes 0.5 1.5 1.0 Megohms
Ecl for Ib = 10 ua (APProX.).eeeeeeeeeeeieseinanan -4.2 -5.5 -6.5 Volts
Average Diode Current with 10 Volts DC Applied
(Test Condition ONIY)  viuiiiiiiiiieiitnereneereransstesseenscecnsanonns 60 Ma
NOTE:
(1) External Shield No. 315 connected to Pentode Cathode.
BBY" AUDIO OUTPUT AMPLIFIER
FM DETECTOR
Power Pentode and
Dual-Control Pentode
T9
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.250 In. SN
ELECTRICAL DATA
HEATER OPERATION
Heater Voltage. ..ottt ittt it i it ieiteeeneresneneenn 6.3 Volts
Heater Current ... .ottt ittt i ittt e e e 1200 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK. .. o.iiueteiiietiiiiiinineiinneerneeronesennseann 200 Volts
Heatei Positive with Respect to Cathode
5O 100 Volts

Total DC and Peak. . .u.uieniieiniiiieiiininenareeninenenensnnons 200 Volts
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DIRECT INTERELECTRODE CAPACITANCES

Section No. 1
[ e TR (T 24 - (-
Input: gto(h+1k+lg2+1g3+l$) R,

Qutput: p to (h + 1k 4+ 1g2 4 1g3 + IS)
Section No. 2

Grid No. 1to Plate (Max.)...vveiiinininsnseraroonenaanonnen
Grid No. 3 to Plate
Grid No. 1 to (h + 2k + 2g2 + 2g3 + IS)
Grid No.3to(h + 2k + 282+ 2834+ 2p 4+ IS).....cnnt
Grid NO. 110 Grid NO. 3.ttt iiiciiiiiiiiieieeresninnnsnnsenenanns
Plate No. 1 to Plate No. 2 .

RATINGS (Design MaX|mum Rating System)
Section No. 1
Plate Voltage ...oovviiiiii ittt it itaetieneesannnnnennnanensnnnnes
Screen Voltage....
Plate Dissipation
Screen Dissipation ..
DC Cathode Current ......... ...t Y ..
Grid No. 1 Circuit Resistance

(073 g e Yo LT = - T P
Section No. 2
|2 £ 3 (I oY = = Y
Suppressor Voltage ............
Screen Supply Voltage..........
Positive DC Grid Voltage
Plate Dissipation ...............
Screen Dissipation..............000.

AVERAGE CHARACTERISTICS .
Section No. 1, Class Al Amplifier
Plate Voltage .. .veiiiiiriiietaeieasetoososesesosarnnasssssrorssssnanensas
Screen Voltage.......covevvnenns
Grid No. 1 Voltage ..............
Peak AF Grid Voltage
Plate Resistance (Approx.) .....
Transconductance ..............
Zero Signal Plate Current
Maximum Signal Plate Current.
Zero Signal Screen Current ......
Maximum Signal Screen Current .
Load Resistance
Total Harmonic Distortion (Approx.)
Maximum Signal Power Output
Section No. 2

Plate VOoItage .vvviiiiiiiiiiiiieiosensesnesssrerinenssesososscsaesoconons
Suppressor Voltage ............
Screen Voltage.........ovvvvvnnn
Cathode Resistor ...............
Plate Resistance (Approx.) .....
Transconductance (G1)
Transconductance (G3)
Plate Current ....
Screen Current ........
Ecl for Ib = 20 ua
Ec3 for Ib=50pa ..
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Without Shield

200 Volts

150 Volts
10 Watts
1.8 Watts
65 Ma

1.0 Megohms

300 Volts
25 Volts
300 Volts
0 Volt
1.7 Watts
1.0 Watts

170 Volts
140 Voits
-3.0 Volts
15 Volts
33,000 Ohms
4900 pmhos
74 Ma
76 Ma
3.9 Ma
8.3 Ma
2500 Ohms
10 Percent
4.0 Watts

150 Volts
0 Volt
100 Volts
180 Ohms

110,000 Ohms

2500 pmhos
850 umhos
1.3 Ma
2.1 Ma

-4.0 Volts

-3.0 Volts

DAMPER

Heater-Cathode Diode

Construction.............. Compactron T-9
Base Button 12 Pin, E12-70
Basing ..vvvvirniiennricsnnininniies12FX
Outline ..vevviiiiiinireeennreiennnnns 9-60
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .......2.500 In.
Maximum Overall Height ......2.875 In.

eI
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ELECTRICAL DATA
HEATER OPERATION
17BZ3 6BZ3

Heater Voltage 16.8 6.3 Volts
Heater Current . PN . 450 1200 Ma
Heater Warm-up Tlme ........................................ 11 — Seconds
Maximum Heater-Cathode Volitage
Heater Negative with Respect to Cathode
|2 L O 900 Volts
Total DC and Peak........ teeeeeeensrsarrnann Cesteeeresicaaiiibenns 4500 Volts
Heater Positive with Respect to Cathode

5 L 100 Volits

Total DC and L= S P 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Cathode to Plateand Heater.............ooiiiiiiiiiiiiiiiiiiiiiii i 11 Pf
Plate to Cathode and Heater 8.5 Pf
Heater to Cathode ........... . 3.4 Pf
RATINGS (Design Maximum Rating System)
Damper Service()
Peak Inverse Plate Voltage (MaX.) .....c.ciiieiineiiiarerinieerirariisensnnns 4500 Volts
Plate Dissipation (Max.) .......... N 6.5 Watts
Steady State Peak Plate Current (Max.) 1200 Ma
DC Output Current (Max.) «.oovviriereinrinnneennnns eee 200 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage drop for Ib =350 Ma .......oiiiiiiiiiiineraneenarernnnerennns 21 Volts

NOTE:

(1) For operation in a525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

BBZB Color Television Type

3BZ6, 4BZ6, 12BZ6

AGC/IF AMPLIFIER

Semi-Remote Cutoff Pentode

Construction ...... veveve.Minjature T-5%
Base .....cceiiiiiiennn Button 7 Pin, E7-1
Basing ... e teentterereeaaaaa
Outline ..............

Maximum Diameter ........
Maximum Seated Height .......1.
Maximum Overall Height ...... 2.125 in.
ELECTRICAL DATA N g
HEATER OPERATION
3BZ6 4BZ6 12BZ6 6BZ6
Heater Voltage........covvviiiiniinnennnn 3.15 4.2 12.6 6.3 Volts
Heater Current .......... e . 60 450 150 300 Ma
Heater Warm-up Time 11 11 — — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak . .. 300 200 200 200 Volts
DC i i e e 200 200 200 200 Volts
Heater Positive wnh Respect to Cathode
DC ittt I . 100 100 100 100 Volts
Total DC and Peak...... ..... 200 200 200 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded®» Unshielded
Grid No. 1 to Plate (Max.) .....ccvvvieeninnennnnnnns 0.015 0.025 Pf
Input: glto(th4+k+g24+ g3+ 1S).......... . 7.0 7.0 Pf
Output: pto(h+k+ 82+ g3+ 1S).c.euen.n.. 3.0 2.0 Pf
RATINGS (Design Maximum Rating System)
Plate VOlage (MaX.) ...iiviiieiivnereeressisenreneoneenennrenssseeneanens 330 Volts
Grid No. 2 Supply Voltage (Max ) .................................. 330 Volts
Grid No. 2 Voltage ..........ccounnnn i . Info. Sec.)
Plate Dissipation (Max.) ....... veees 2.3 Watts
Grid No. 2 Dissipation (Max.) ..... 0.55 Watt
Grid No. 1 Circuit Resistance
Fixed Bids (Max.) .v.ovvvervnvvnenne. et e rrerenii e, 0.25 Megohm

Cathode Bias (Max.) ..........

1.0 Megohm



Receiving Tubes 125
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate VOHEEE . .oiiriiiniiiiiiereiriinrantotsresetesssssansstsceeiosannnnns 125 Volts
Grid NO. 2 VOHAEE t.utiiiiiiititiiieeteaeasenetosssasosncsosananasassanos 125 Volts
Grid No. 3 Voltage ..... ..Connected to Cathode at Socket
Cathode Bias Resistor .. 56 Ohms
Plate Current  ......ccvviveiinnnnnnnn. 14 Ma
Grid No.2Current ........c.vvvvnnnnnn., 3.6 Ma
Transconductance ..........c.ceevuinnn 8000 umhos
Plate Resistance (Approx.) «c.coveevnnann 260,000 Ohms
Ecl for Gm = 50 umhos (Approx.) -19 Volts
GMWIth ECl = <45V, RK = 0.0t iitiiiiiiiiiiiiinaeiioiotonseceanaananes 700 umhos
NOTE:
(1) External Shield No. 316 connected to Pin No. 2 (cathode) at socket.
VHF CASCODE AMPLIFIER BBZB
4BZ8
Medium Mu-Semi-remote
Cutoff Double Triode
Construction ............. Miniature T-6V2
Base .....ciiiiniiienan Button 9 Pin, E9-1
BaSiNg tvvueeeneenenieneraarinraraneins 9A)
Outline .. N
Maximum Dlameter
Maximum Seated Heigh
Maximum Overall Height ...... 2 187 In L
ELECTRICAL DATA
HEATER OPERATION
4BZ8 6BZ8
Heater Voltage (ACor DC) ..vvviiiiiiiiiiininneeccrinsnrans 4.2 6.3 Volts
Heater Current ............... .. 600 400 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....vveeiiiiiiiieiiiiiiiiiiiisiseiisseracennsocnnss 200 Volts
Heater Positive with Respect to Cathode
0 100 Volts
Total DC and Peak.....vvvviiiriiiiiiiseiioininntroiiesesaccansenenas 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)
Section Section
Cascode Operation No. 1 No. 2
Gridto Plate ...vueiieiniiiiiiionoinrenraiciionennrennrnsenes 1.15 — Pf
Plate to Cathode...........covvviiiianne, — 0.15 Pf
Triode No. 1 Plate to Triode No. 2 Plate 0.010 — Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (MaX.) ..cvivineiiiirtinienonnesresssssssnnssacossossasnnns 250 Volts
Plate Dissipation (Max.) . 2.2 Watts
Cathode Current (Max.).....oovnvunnnns cee 20 Ma
Grid Circuit Resistance (Max.)o.iouiiiiiiiiniioinireiieronenennecennncnns 0.1 Megohm
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Class Al Amplifier
Plate Voltage ..ccoovevnn.. 125 Volts
Cathode Resistor ....... 106 OChms
Plate Current ........... 10 Ma
Transconductance ...........cocciinan 8000 pmhos
Amplification Factor 45
Plate Resistance ... .. iiiiiniriiiiieiinrrerieieeronnnnnnanesss 5600 Ohms
Grid Voltage (Approx.) for Gm = 50 umhos -13 Volts
Cascode Operation at Eb = 250 Volts, Ecl = -0.5 Volts
Transconductance 10,000 umhos
Plate Current ....oieiiiiiiiiiiiiiriientreiariinieisnieeiinecnnns 15 Ma
NOTE:

(1) Use external shield No. 315.
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Color Television Type

604 RF OSCILLATOR, AMPLIFIER,
or DETECTOR

Medium Mu Triode

............. Miniature T-514
Button 7 Pin, E7-1

Maximum Overall Height 2125 In.
586 )il
ELECTRICAL DATA
HEATER OPERATION
Heater Voltage. . .ociiiiiiiiiiiiiieiiiiii i iitoersnensnsnssasesssnnsannerons 6.3 Volts
Heater CUrrent ... . ..ot iiiiiiiiiiiiiieiiarsianerenaresinesinasenannesns 150 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak .....oiiiiiiiiiii ittt viietneieiiitnnanenns 200 Volts
Heater Positive with Respect to Cathode
5 Y 100 Volits
Total DC and Peak......viiiiiiiiiieiiiiiiiaiaseniinnnseransesnincenenns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded ™ Unshielded
GridtoPlate .............coiiieinnn. 1.4 1.6 Pf
Input: (gtoh+ k) .. . 1.8 1.8 Pf
Output: (PToh 4+ K) cvriiiiiiiiiiienniiieeninnannenss 2.5 1.3 Pf
RATINGS (Design Center Rating System)
Class Al Class C
Amplifier Telegraphy
Plate Voltage (Max.) ......ocevvueen 300 300 Volts
Plate Dissipation (Max.) e 35 5.0 Watts
Plate Current (Max.) ..c.ciiiiiiiniorieiencnennnenanan — 25 Ma
Negative DC Grid Voltage (Max.) .vvevvvriinnininnnenean — -50 Volts
DC Grid Current (Max.) ....civveviianninnennnniannnes — 8 Ma
Grid Circuit Resistance
Fixed Bias (MaX.) ..oviriiiiiiiiareneneeininenenenses 0.25 0.25 Megohm
Cathode Bias (Max.) ...cvvviiiiiiiinrerenciennnnnnans 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage .....ocovuiiiiiiiiiiiiiiiiiiiicnincinanes 100 250 Volits
Grid Voltage® ......... cen 0 -8.5 Volts
Plate Current ..........ccovvveieien vee 11.8 10.5 Ma
Plate Resistance (Approx.) e 6250 7700 Ohms
Transconductance ................. vee 3100 2200 umhos
Amplification Factor .........cciiiiiiiiiiiinines een 19.5 17
Grid Voltage (Approx.) for Ib = 10 pa -10 -25 Volts
Class C Telegraphy®
Plate Voltage 300 Volts
Grid Voltage =27 Volts
Plate Current 25 Ma
Grid Current (Approx.)..c.eeieisiiiiiieaninannnss 7 Ma
Grid Driving Power (APProx.) ....ceeevsnsnsceans 0.35 Watt
Power OUtpUt (APProX.) e ereeeivreierssseeeresesssesesssssssssscnssnnsnnans 5.5 Watts
NOTES:

(1) Shield No. 316 connected to cathode.

(2) Transformer or impedance-type input coupling devices are recommended to mini-
mize resistance in the grid circuit.

(3) Approximately 2.5 watts output can be obtained when the 6C4 is used at 150 megacycles
as an oscillator with a grid resistor of 10,000 Ohms and with maximum rated input.
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AMPLIFIER, PHASE INVERTER 6(}10

Triple High Mu Triode

Construction

Base ..... .
Basing ..... T9
Outline ................
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 1.500 In.
Maximum Overall Height ...... 1.875 In.
ELECTRICAL DATA Ll
HEATER OPERATION
Heater Voltage 6.3 Volts
Heater Current .. . 600 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......c.ooiiiiiiiiiiiiiii ittt iiieeieiinnnaieiianen 200 Volts
Heater Positive with Respect to Cathode
5 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
: Section 1 Section 2 Section 3
Gridto Plate (Btop)..ociiiviiiiiiiiiiinnnnans 1.7 1.7 1.7 Pf
Input: gto(h+ k+ 1IS) 1.6 1.6 1.6 Pf
Output: pto (h+ k + IS) 0.30 0.24 0.34 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (MaX.) ..ueururerrniiirrnnneetoonsnaasnstosessssscnnnsannnses 330 Volts
Plate Dissipation (Max.) ...ivovviviieiininnnnn, 1.0 watt
Total Plate Dissipation (All Plates) (Max.) .... 3.0 watts
Positive DC Grid No. 1 Voltage.......... e eeerananeaaa e 0 Volt
Negative DC Grid No. 1 Voltage......coviiiiiiiiiiiiiiiriiiiioneenennnnnns 50 Volts
Grid Circuit Resistance
With Fixed Bias (Max.) «vuvieriiiniiinneseeerenniinnsseiosacennnsnsnsans 0.25 Megohm
With Cathode Bias (MaX.) ccvuieeeeriiennmeeeeneneecronerarosassaacennssn 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Class Al Amplifier
Plate VOlage . v.iiiii ittt e titsiiiinenesscenannns 100 250 Volts
Grid Voltage .......... e . -1.0 -2.0 Volts
Ampilification Factor 100 100
Plate Resistance (Approx.) ......... ceen 80,000 62,500 Ohms
TransconducCtanCe .....iiiiiiiiiiniineianinenseinareninasnne 1250 1600 umhos
Plate Current ... .ottt ittt 0.5 1.2 Ma

AUDIO POWER AMPLIFIER 6CA7/ELI4

Beam Pentode

Construction .......coviinvenn Octal, Metal
Base Octal 8 Pin
Basing ....... e teeeeererarar i tienaas 8ET
Outline
Maximum Diameter ............ 1.500 In.
Maximum Seated Height ....... 3.875 In.
Maximum Overall Height ...... 4.438 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage
Heater Current

6.3 Volts
1500 Ma
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Maximum Heater Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and Peak..uiiiieireiiiiiiiniiiiiiiiiieeieinsnsnsnsieees

Heater Positive with Respect to Cathode
DC

200 Volts

100 Volts
200 Volts

RATINGS (Design Center Rating System)

Triode Pentode
Conn. Conn.
Plate Voltage (MaX.) ...iiiiiiiiiiiiiiiiiiiianninniienrannennns 500 800 Volts
Grid No. 2 Voltage (Max.) .....ocovvvivnvinnnn — 425 Volts
Plate Dissipation (Max.) ............ 30 25 Watts
Grid No. 2 Dissipation (Max.) ... . . —_ 8.0 Watts
Cathode Current (Max.)..couiiirriiiiioirnnnnensronnnenns . — 150 Ma
Grid No. 1 Circuit Resistance Cathode Bias (Max.)") .. 0.7 0.7 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Operation Operation
Push-Pull Single Tube
Plate Voltage «.ooiuiiiiiiiiiiiitiiiiiiiiiiinnnnes 400 265 300 Volts
Grid No. 2 Voltage .........covveinnnn — 250 300 Volts
Cathode Resistor .... 220 - 190 Ohms
Grid No. 1 Voltage — -13.5 — Volts
A-F Grid Voltage (RMS) ... .ioiiiiiiiiiinnnnns — 8.7 8.2 Volts
Zero Signal Plate Current.. ...t 130 100 83 Ma
Max. Signal Plate Current ................ ... 142 —_ -~ Ma
Zero Signal Grid No. 2 Current................ — 15 13 Ma
Transconductance —_ 11K — zgmhos
Plate Resistance — 15K — Ohms
Load Resistance 5K 2K 3.5K Ohms
Power OQutput ... .ottt 16.5 11 11 Watts
Total Harmonic Distortion ........ccciiiiiiiiiinniness 3 10 10 Percent
Class AB1 Push-Pull (Pentode Operation)
Plate Voltage .........oiiiiiiiiiiiiiiiiiiiiiiiiiiinaens 375 450 400 Volts
Grid No. 2 Voltage ................. . 375 450 400 Volts
Grid No. 2 Resistor ................ ceee 470 1000 800 Ohms
Grid No. 1 Voltage ................. — — -36 Volts
Cathode Resistor .............oiiiiivinnnns 130 232 — Ohms
A-F Grid Voltage (RMS) 20 27 25 Volts
Zero Signal Plate Current......... N e 150 120 60 Ma
Maximum Signal Plate Current ... 188 143 221 Ma
Zero Signal Grid No. 2 Current......oovenreenennns 25 20 9 Ma
Maximum Signal Grid No. 2 Current .............. 39 44 46 Ma
Load Resistance (P to P) . 3.5K 6.5K 3.5K Ohms
Power Output .............. e 35 40 54 Watts
Total Harmonic Distortion 1.7 5.1 1.6 Percent
Class ABl Push-Pull (Ultra-Linear Operation)
Grid No. 2 at 43% of Primary Winding
Plate VoItage .. ...ooiiiiiiiiiiiiiiinieiiiieiii i iiaraneeeannnnnnns 430 430 Volts
Cathode Resistor ....... 235 235 Ohms
A-F Grid Voltage (RMS) ......... 17.5 25 Voits
Zero Signal Plate Current........ 125 125 Ma
Maximum Signal Plate Current . 130 140 Ma
Zero Signal Grid No. 2 Current.......... 20 20 Ma
Maximum Signal Grid No. 2 Current ... 20.4 28 Ma
Load Resistance (Pto P) ...... e e 6K 6K Ohms
Power Output ...... €e e et it eianenaaeetaosseresannrastoasronanarts 20 34 Watts
Total Harmonic Distortion .......cocviiiiiiniiiiiiiiiiiiiiiiienennns 0.35 2.5 Percent
NOTE:

(1) The maximum permissible limit for Grid No. 1 Resistor in a Class B Circuit is 0.5 Megohm.
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Color Television Type
VIDEO AMPLly;|ER BCA"
CATHODE FOLLOWER 11CA1L

Dissimilar-Double-Triode Pentode

Construction

Base .....
Basing.... T9
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In.
ELECTRICAL DATA 400
HEATER OPERATION
6CAll
Heater Voltage.................. [P 10.7 6.3 Volts
Heater Current ........cooviiiiiiinieienns 600 1020 Ma
Heater Warm-up Time .......ciiiiiiiiinioieirunonosenonanns 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....ooiiiiiiiiriiiiiiiiainenrarernaannnananenss 200 Volts
Heater Positive with Respect to Cathode
DC Component .........covivunnn N 100 Volts
Total DC and Peak. ... .cuvsiiiiiiniiiiiiiiiiesiereetasecessneaeans 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode (Section 1)
(€7 T 8 o T 2 - € 2.7 pf
Input: 1Tg to (1Tk+2Tk+Pk+Pg3+h+1S) 4.7 pf
Output: 1Tp to (1Tk+2Tk+Pk+Pg3+h+1S) 4.0 pf
Triode (Section 2)
(7.0 Lo IR (o T o F- ) T 2.1 pf
Input: 2Tg to (2Tk+Pk+Pg3+h+1S) 2.8 pf
Output: 2Tp to (2Tk+Pk+Pg3+h+1S) 2.0 pf
Pentode
Grid No. Lto Plate .. ...eiiiiiiiiiiiiiiiiiiiiiiineenierenasteananonesons 0.13 pf
Input: Pgl to (2Tk+Pk+Pg2+Pg3+h+lS) 12.3 pf
Output: Pp to 2Tk+Pk+Pg2+Pg3+h+1S) . 4.6 pt
Coupling
Pentode Plate to Triode Plate (Section 2) (Max.) ..ivvvvrnnnennnnnnnnen. 0.045 pf
Triode Plate (Section 1) to Triode Plate (Section 2) (Max.) ............. 0.100 pf
RATINGS (Design Maximum Rating System)
Triode No. 1
Plate Voltage (MaX.) ...ciiriiiitiienenenneeesrstrrreeessssnnnssssssons 330 Volts
Positive DC Grid Voltage (Max.) ........ PN 0 Volt
Plate Dissipation (Max.) ........... ereereaeeea e . 1.5 Watts
Grid Circuit Resistance
With Fixed Bias (MaXx.) ...vvuvevinneernnnnennnennnn, 0.5 Megohm
With Cathode Bias (Max.) 1.0 Megohm
Triode No. 2
Plate Voltage (MaxX.) ....iieiiniiiiiiiiiiiiiiiiiiiiiiraerarasnacosnasen 330 Volts
Positive DC Grid Voltage (Max.) .... 0 Volt
Plate Dissipation (Max.) ........... 1.5 Watts
Grid Circuit Resistance
With Fixed Bias (MaX.) t.uiiriiiirininenneeeiiarensariorsrennsosnnaans 0.5 Megohm
With Cathode Bias (Max.) ....ovvvvvniinennennnns e 1.0 Megohm
Pentode Section
Plate Voltage (MaX.) ....uuiiirierineeeneennseenesesnssarusnsosassonnsons 330 Volts
Screen-Supply VoItage (MaX.) «.ouvereieeerrtenesennaeronnoenassesnanenses 330 Volts
Screen Voltage ......cecvvivineieinininnnnnnns i . Info. Sec.)
Positive DC Grid No. 1 Voltage (Max.) 0 Voit
Plate Dissipation (Max.) ....euveverreneninenennnnenenrnsncnens 5.0 Watts
Screen Dissipation (Max.) .....ovvininineienennnnn F U 1.0 Watts

Grid No. 1 Circuit Resistance
With Fixed Bias (MaX.) ..viiviiiiiinininineneernsseetonsororossessaanss
With Cathode Bias (Max.) ..........cvuun.

CHARACTERISTICS AND TYPICAL OPERATION

Triode No. 1

Plate Voltage ........... e reeneeirerieae, J . ereenaenans 200 Volts
Cathode Bias Resistor 270 Ohms

10,000 Ohms
10,000 Ohms
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Grid VoA e o vuiiiiiiiiiiiire it iiiiiinneanoasterossssnsssssnsnanssnnsesas
Amplification Factor
Plate Resistance (Approx.)
Transconductance
Plate Current
Grid Voltage (Approx.)

Ib + 100 ua
Triode No. 2
Plate Voltage . ..iiiiiiiiiiiieeiiiiiiiiiiatiat s iianinssrocanennnnanenss
Cathode-Bias Resistor
Amplification Factor
Plate Resistance (Approx.) ...
Transconductance
Plate Current .........cciiiiieiiiiinnnns.
Grid Voltage (Approx.)

Lo T U117

Pentode Section
Plate Voltage
Screen Voltage.....covvvevennn
Grid No. 1 Voltage
Cathode Bias Resistor
Plate Resistance (Approx.)
Transconductance
Plate Current 8
Screen CUIreNt ..o.ui ittt iiiiriinereeneesoanosensnanannn 17.6
Grid No. 1 Voltage (Approx.)

Ib=1004a .iiieiiriiiiiiiiiiiiriiei i ioratrirarisaatiaaes —_
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-2.0 Volts
63
10,000 Ohms
6300 umhos
7.1 Ma

-6.3 Volts

200 Volts
270 Ohms
69

12,400 Ohms
5500 umhos
7.1 Ma

-5.5 Volts

200 Volts
120 Volts
— Volt
65 Ohms

490,000 Ohms

21,200 umhos
27.5 Ma
4.9 Ma

-5.0 Volts

Color Television Type

6CBaA

HORIZONTAL DEFLECTION

AMPLIFIER
Beam Power Pentode
.................. Octal T-12
..Octal 8 Pin
.......... Cl-1
....................... 8GD
........... 12-21
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 4.250 In.
Maximum Overall Height ...... 5.000 In. 16

ELECTRICAL DATA
HEATER OPERATION
Heater VO age. .. uvueriinn et eireeeienensierooosrineeeeannnsssaserroeansonn
Heater Current
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak...oviiiiii ittt ireisnnsesessssnannnns
Heater Positive with Respect to Cathode
DC

Total DC and Peak

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid to Plate

RATINGS (Design Maximum Rating System)
Horizontal Deflection Amplifier®)

Plate Supply Voltage (DC and Boost) (Max.)

Peak Positive Pulse Plate Voltage (Abs. Max.).
Plate Dissipation (Max.
Peak Negative Pulse Plate Voltage (Max)
DC Grid No. 2 Voltage (Max.)
DC Grid No. 1 Voltage (Max.)
Grid No. 2 Dissipation (Max.)
Peak Negative Pulse Grid No. 1 Voltage (Max.) ..
DC Plate Current (Max.)
Grid No. 1 Circuit Resistance (Max.)
Bulb Temperature (At Hottest Point) (Max.)

TI2

[ |
T

6.3 Volts
2500 Ma

200 Volts

100 Volts
200 Volts

0.4 Pf
22 Pt
10 Pt

800 Volts
6800 Volts
23 Watts
-1650 Volts
220 Volts
-55 Volts
4 Watts
220 Volts
240 Ma
0.47 Megohm
220 °C
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CHARACTERISTICS AND TYPICAL OPERATION
Plate VOItage . .cvviiiiiiiiaiiintierrirsenesennsssossncssnarsansasssccssanss 175 Volts
Grid No. 2 Voltage . . 175 Volts

Grid No. 1 Voitage . .. -30 Volts
Plate CUPrent .. ... i.uiiireiiern i irteettinsnarsuresesacnssnernsenns 90 Ma
Grid NO. 2 Current ... ..iiiieiiiieinnsreirirrecseoaeesarecossnssssosassnas 6.0 Ma
TranSCONAUCLANCE ..vvuiuerrreioneerasnreesacsnssssanosssssarannssssosaanes 8800 umhos
Plate ReSiStanCe. . .c.cuvveiiiviiiiiiinrnresseererirnsassssonersosnnssscanaan 5000 Ohms
Triode Amplification Factor .......................................... 3.8
ECLTOr Ib =1 M@ ..irrneiiittrreeroneeneerososesssnssnnnsssoansensnnnnass -60 Volts

PLATE KNEE CHARACTERISTICS
Eb=75V,Ec2=150V, Ecl1=0V
tb = 460 Ma, Ic2 = 42 Ma
NOTE:
(1) Foroperationin a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

Color Television Type
RF/IF AMPLIFIER ACBBGECBBE&“

Sharp Cutoff Pentode

Construction ............. Miniature T-5V,

Base ..... . ..Button 7 Pin

BaSiNg .vvverveiineareniononnnencnons 7CM

Outline ...oviiiiiiiiieiiiiiiiieioineens 5-2 &
Maximum Diameter ............ 0.750 In.
Maximum Seated Height .......1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA
HEATER OPERATION

3CB6/3CF6 4CB6 6CB6A
Heater VOltage ....ccvveiiiiieienrrrarerenonenonsnn 3.15 4.2 6.3 Volts
Heater Current ......ooviiiiiiiiiiiiiininiiiecenss 600 450 300 Ma
Heater Warm-up Time ......cviviieinnnnnnnneens 11 11 11 Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK.....veiiiririinnnnnietssiisioneicsanesnononnenns 200 Volts
Heater Positive with Respect to Cathode

.................................................................. 100 Volts
Total DC and PeaK..i.viiiiiieeiiiiineeeeeeeiinnnnisansnsrsnennnnnns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded Unshielded
Grid No. 1 to Plate (Max.) ...viineviniinnnnenennnnnnnnnns 0.015 0.025 Pf
Input: glto(h+ k+ g2+ g3+ IS) . 6.5 6.5 Pf
Output: pto(h+ k+ g2+ g3+ IS) 3.0 2.0 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) ....cvviiriiiiiiiierissetaireisarstississseenescnnns 330 Volts
Grid No. 2 Supply Voltage (Max.) cv.vieeriiineriieisisssrenanesosssansas 330 Volts
Grid NO.2Voltage .......cciiviviinnnnnsnnncans See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.) .....cvevvinnnnes heeteeiierrrrereaas Ceeearenens 2.3 Watts
Grid No. 2 Dissipation (Max.) .......covuveen [N PR 0.55 watt
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage ....iiiniiiiiiiiiiiiiiiiiiiiiiiitiisieitetsitesenencnnnnens 125 Volts
Grid No. 3 Voitage .... Connected to Cathode at Socket
Grid NO. 2 VOItABEe ..toverirtiiiitennetenenconsassnaocesssnnsasasasennss 125 Volts
Cathode Bias Resistor 56 Ohms
Plate CUrrent .......oeviveieeienienenneosessnsnnns .. 13.0 Ma
Grid NO. 2 CUrrent ......coveeviiininenrnenernranens .. 3.7 Ma
Transconductance ................ e, 8000 umhos
Plate Resistance (APProX.) v..eevrenvraeenessneenns 0.28 Megohm
Grid No. 1 Voltage for Ib = 20 ua (Approx.) ~6.5 Volts

NOTE:
(1) External Shield No. 316 connected to Pin 2.
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Color Television Type
BBDBGA HORIZONTAL DEFYEECTION
25CD6GB, 35CDEGA AMPLIFIER

Beam Power Pentode

[]
Construction ........c.cvinene. Octal T-12 =
Base .......... 5 or 8 Pin, B5-123 or B8-110
Top Cap
Basing( .. T2
Outline
Maximum Diameter
Maximum Seated Height .. ..4.
Maximum Overall Height ...... 5.000 In. -
I

ELECTRICAL DATA
HEATER OPERATION
35CD6GA 25CD6GB 6CD6GA

Heater Voltage........cociiiiiiiiiiiiinnnnnenns 35 25 6.3 Volts
Heater Current ........cvviriiniiineiiiiiinn, 450 600 2500 Ma

Heater Warm-up Time .......covvievnininnnnnns 11 11 — Seconds
Maximum Heater-Cathode Voltage '
Heater Negative with Respect to Cathode

Total DC and Peak....viiiiiiiiniinniniresreorananarasseecacnsssnannans 200 Volts
Heater Positive with Respect to Cathode

DC 100 Volts

Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Grid NO. 110 Plate ....oiiiniiiiiiiiiiiiiiiiiiiteii it eiiieaaanaannnesnns 1.1 Pt
Input .....ciiiiiiiial .. 22 Pf
[0 T¥3 {7 S R 8.5 Pf
RATINGS (Design Center Rating System)
Horizontal Deflection Amplifier@)
DC Plate Supply Voltage (Boost + DC Power Supply) (Max.) .............. 700 Volts
Peak Positive Pulse Plate Voltage (Abs. Max.)................ 7000 Volts
Peak Negative Pulse Plate Voltage (Max.) ............. et 1500 Volts
Peak Negative Grid No. 1 Voltage (Max.) 200 Volts
DC Grid No. 2 Voltage (Max.) ....covivniennennenen ven 175 Volts
Plate Dissipation (Max.)® 20 Watts
Grid No. 2 Dissipation (Max.) ...ieeiiireiiiiiiiiiiienirireeeanessaisaannes 3.0 Watts
Average Cathode Current (Max.).. 200 Ma
Peak Cathode Current (Max.) 700 Ma
Grid No. 1 Circuit Resistance (Max.) ....iiiiiiiiiireroneenneccirincines 0.47 Megohm
Bulb Temperature (At Hottest Point) (Max.) ....coviveeeiiiiiiiinenna. eee 225 °C
CHARACTERISTICS AND TYPICAL OPERATION
Plate VOIAEE . ..oviiiiiiiiieetonansssesocetessnsnneseenennnssssssassaanns 175 Volts
Grid No. 2 Voltage 175 Volts
Grid No. 1 Voltage .... =30 Volts
Plate CUrrent ...o.iiiiuriiiiiiiiaiineeeeeesssnsaunsssasecnsesosasssasaassns 75 Ma
Grid No. 2 Current ............. 5.5 Ma
Transconductance ....... 7700 umhos
Amplification Factor4) .. 3.9
Plate Resistance...... 7200 Ohms
Ecl for Ib = 1.0 Ma (Approx.) .. feee ~-55 Volts

INSTANTANEOUS PLATE KNEE VALUES

Eb =60V, Ec2=100V, and Ec1 =0V

Ib = 230 Ma and Ic2 = 21 Ma

NOTES:

(1) Horizontal operation permitted if plane of Pins 2 and 7 is vertical.

(2) For operation in a 525 line, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(3) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(4) Amplification factor with tube operation as a triode with 175 Volts on the plate and Grid
No. 2 and -30 Volts on Grid No. 1.
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6CE3/6CD3

DAMPER
34CE3, 34CD3

Construction........... ...Compactron T-9

Heater-Cathode Diode

........ ..Button 12 Pin, E12-70

T9
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 3.000 In.
Maximum Overall Height ...... 3.375 in.
ELECTRICAL DATA UTATD
HEATER OPERATION
6CE3/6CD3
Heater Voltage. ...cviiiii it iiiiiiiiiiiiiiieinanavenanns 4. 6.3 Volts
Heater Current ........ .. .. 2500 Ma
Heater Warm-up Time — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
5. 02 900 Volts
Total DC and Peak...u.reruuriiietiiiiinsesersnnrarssononaeanncsassosns 5000 Volts
Heater Positive with Respect to Cathode

DC 100 Voits

Total DC and Peak....... cecesssensssnecnss 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Cathode to Plate and Heater......oiiiiiiiiiiiiiiiiiiiiiiiiiiiianenananenns 18.0 Pf
Plate to Cathode and Heater.. R 13.0 Pf
Heater 10 Cathode ......coeeiiiiiiiiiiiriiiiiiiiseeianeisiaraneneasanans 5.5 Pf
RATINGS (Design Maximum Rating System)
Damper Service
Peak Inverse Plate Voltage (Max.) ..........covvetn 5000 Volts
Plate Dissipation (Max.) ....ccciiiiiiiiiiininnecenns PN 11 Watts
Steady State Peak Plate Current (Max.) cene 1500 Ma
DC Plate Current (Max.) ........ et . evee. 350 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib =680 Ma ......oiiiiiiiiinneiiiiiiiininenenenses 20 Volts

NOTE:

(1) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

Color Television Type 6083

DAMPER
19CG3, 25CG3

Heater-Cathode Diode

Construction.............. Compactron T-9
Base ............000 Button 12 Pin, E12-70
Basing® .......ov... e . 12HF T9
(0773 41T - 9-62
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 3.000 In.
Maximum Overéll Height ....... 3.375 In. p
ELECTRICAL DATA 12HF GG
HEATER OPERATION
19CG3 25CG3 6CG3
Heater VOIage. ..o oveieniienanrneisininanenenenennn 19.0 25.0 6.3 Volts
Heater Current ........... e 600 450 1800 Ma
Heater Warm up Time . 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
C 900 Volts

5000 Volts
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Heater Positive with Respect to Cathode

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Cathode to Plate and Heater
Plate to Cathode and Heater..
Heater to Cathode

RATINGS (Design Maximum Rating System)

Damper Service®@)
Peak Inverse Plate Voltage (Max.)
Plate Dissipation (Max.)

Steady State Peak Plate Current (Max.) .

DC Plate Current (Max.)
CHARACTERISTICS AND TYPICAL
Tube Voltage Drop for Ib = 700 Ma

........................ IREEEEEEEEEREREEET

OPERATION

100 Volts
300 Volts

5000 Volts

NOTES:

(1) Pins designated Internal Connection (IC) may or may not have connections to internal

elements depending on the manufacturer.

these pins for external connection.

To maintain interchangeability do not use

(2) For operation in a 525 line, 30 frame system as described in “Standards of Good Engmeer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

6C67/6FQ7

8CG7/8FQ7, 12FQ7

HORIZONTAL and VERTICAL
DEFLECTION OSCILLATOR

Color Television Type

Medium Mu Twin Triodes

Construction

..Miniature T-6Y2

Base .....ci00nunn ..Button 9 Pin, E9-1
BaSiNg covvvrrerriscacsnsenassrocnnnnes 9LP
Outline  ....viiiiiiieieitnecsannnnnnnes 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ...... .2.375 in.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA
HEATER OPERATION

JUU

12FQ7 SCG7/8FQ7 6CG7/6FQ7
Heater Voltage......vvviiiiiiiininnnenns 12.6 6.3 Volts
Heater Current ................. 300 450 600 Ma
Heater Warm-up Time 11 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......covvvvevnencnnnns TR P 200 Volts
Heater Positive with Respect to Cathode
.................................................................. 100 Volts
Total DC and PeakK.....oviiiineurereeesssssiniasarsssessssssssnsssnons 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Section No.1 Section No. 2

GridtoPlate ......ovviiviniiiiiieieiniiaaan, 36 3.8 Pf
Input: gto (h + k) 2.4 2.4 Pf
Output: pto (h + k) 0.34 0.26 Pf
Piate of Section No. 1 to Plate of Section No. 2 1.0 Pf
RATINGS (Design Maximum Rating System)
Class Al Horiz. Defl. Vert. Defi.
Amplifier Oscillator® Oscillator®)
DC Plate Voltage (Max.) .....ovvvnnennnnn 330 330 330 Volts
Peak Negative Pulse Grid Voltage
(MaX.) coviiiininionieniianesnecenanens —_ 660 440 Volts
Positive Grid Voltage (Max.) 0 -— — Volt
Plate Dissipation®)
Each Plate (Max.)..covvvviiinronnecnns 4 4 4 Watts
Both Plates (Max.)....covviiiininnnnns 5.7 5.7 5.7 Watts
Average Cathode Current (Max.).. 22 22 22 Ma
Peak Cathode Current (Max.) .......... -_ 330 77 Ma
Grid Circuit Resistance
Fixed Bias (Max.) .0 — — Megohm
Self Bias (Max.) ... - 2.2 2.2 Megohms
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CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage v..vve it iiiiiiiiieiiiienenianenerananans
Grid No. 1 Voltage
Plate Current .....
Transconductance
Amplification Factor .........cccciiiiiiiiiiiiiiiinnn,
Plate Resistance (APProx.) ...vvviiieiiinnnneerrannnnes
Grid Voltage for Ib = 10 xa (Approx.)
Plate Current at Ec = -12.5 Vdc. ..

NOTES:

135
90 250 Volts
0 -8 Volts
10 9 Ma
3000 2600 xmhos
20 20
6700 7700 Ohms
-7 -18 Volts
— 1.3 Ma

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

Color Television Type

VHF OSCILLATOR and MIXER

6CGBA

5CG8
Medium Mu Triode and
Sharp Cutoff Pentode
Construction .............Miniature T-6¥2
Button 9 Pin, E9-1
Maximum Diameter .......
Maximum Seated Height .......1. .
Maximum Overall Height ...... 2.187 In. NI
ELECTRICAL DATA
HEATER OPERATION
5CG8 6CG8A
Heater Voltage............... et eeiererersesisiteenanas 4.7 6.3 Volts
Heater Current ......... Cheeeeees 600 450 Ma
Heater Warm-up Time .....ccviiiiiiiniiinnennniiinnnns 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak............... Crerasaireer s ieeeennn Ceereraaes . 200 Volts
Heater Positive with Respect to Cathode /
DC ittt it e N 100 Volts
Total DC and Peak...o.vvniiriiuiiiiineneeiiisiieraseserorennsnnanss 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded Unshieided
Triode Section
Gridto Plate .....ooiiiiiiiiiiiiiiiiiiiiiiiinan., 1.5 1.5 Pf
Input: gto(th+k) ........... eiasesereeatianeerras 2.4 2.0 Pf
Output: pto¢h + k) ..... i ieesiasarsseeeeaenn eeeees 1.0 0.5 Pf
Pentode Section
Grid No. 1 to Plate (Max.)......... 0.02 0.04 Pf
Input: glto(k+ g3+ g2+ h) 4.8 4.6 Pf
Output: pto(k+g3+g82+h) ..... 1.6 0.9 Pf
Coupling
Pentode Grid No. 1 to Triode Plate (Max.) ............. 0.04 0.05 Pf
Pentode Plate to Triode Plate (Max.) .................. 0.008 0.05 Pf
Heater to Cathode ........c.coviiiiievnvnrannnnnes PPN 5.5@ 5.5 Pf
RATINGS (Design Maximum Rating Systern)
Triode Pentode
Section Section
Converter Service
Plate Voltage (Max.) .....eeeneetienenrncaceeonnnnsonnns 275 275 Volts
Grid No. 2 Supply Voltage (Max.) .....oeueenceeeacaeenss — 275 Volts
Grid No.2Voltage .....ciivviiiiiiinninnnnnnnns See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.) ........ PP vrenns errennes 1.7 2.3 Watts
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Grid No. 2 Dissipation:
For Grid No. 2 Voltages up to 137.5 Volts
For Grid No. 2 Voltages between 137.5 and
275 Volts
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0.45 Watt

.................................. See Rating Chart (Gen. Info. Sec.)

Grid NO. 1 INPUL ottt ettt i natenians 0.5 Watt Max.
Positive Grid No. 1 Voitage (Max.) .......covevvinunenns 0 Volt
Grid No. 1 Circuit Resistance

Fixed Bias (MAX.) «vvvriiietineentsenranaonocnssstonsansonsnnnassosoans 0.1 Megohm
Self BiasS (MAX.) evtrerrniiteiernneatoareonsonersroieoinanenissnraisins 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Section Section
Plate VOHABE . vviiiiiiiinareeenersnneanonsosrsseenans 125 125 Volts
Grid No. 2 Voltage ........ — 125 Volts
Cathode Bias Resistor . 100 200 Ohms
Plate Current .......... 8.5 7.7 Ma
Grid No.2 Current .......ocovnvnnnn —_ 1.6 Ma
Transconductance .........coeveuens 6500 5500 umhos
Amplification Factor ................ 40 —
Plate Resistance (Approx.) 6000 300,000 Ohms
Ecl for b = 10 ua (APPrOX.)..cviriinnnnnneceeoconsesonens -7 -6.5 Volts
NOTES:
(1) Shield No. 315 connected to cathode.
(2) Shield No. 315 connected to ground.
BCH3 Color Television Type
DAMPER
Heater-Cathode Diode
Construction ..........ovveunn Novar T-9
Base ....... .Button 9 Pin, E9-75
Basing ... teeateansssanas .9SD
OUutline  .oiiieieiiiniiinrnerrenniennen 9-87
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 3.330 In.
Maximum Overall Height....... 3.710 In.
ELECTRICAL DATA Ll
HEATER OPERATION
Heater VOB, .. ouutiiinnin it ieiieainnintantsrsnnraasoossnorsnsrooanacannss 6.3 Volts
Heater Current ....... 2500 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
0 o 900 Volts
Total DC and Peak 5000 Volts
Heater Positive with Respect to Cathode

9.3 R 100 Volts

Total DC and Peak...iciiiriiivirerseesnaseaseeessssosnsnersrsscssonannnns 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Cathode to Plate and Heater 17.0 Pf
Plate to Cathode and Heater..... 13.0 Pf
Heater t0 Cathode .......eviiiiiiiseieenaennonsiontesiesaessosonasosaasosannss 4.4 Pt
RATINGS (Design Maximum Rating System)

Damper Service®)

Peak Inverse Plate Voltage (Max.) ..iiiiiiiirireeereiinneannesrtsscsssssnsnnns 5000 Volts
Plate Dissipation (Max.) ....ccoviiiiiiennnnnes 11 Watts
Steady State Peak Plate Current (Max.) 1500 Ma
DC Plate Current (MaXx.) ..ioiiverenrnssoeeeeeronarannssrersssssssesesnnnnasees 350 Ma
CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib = 680 Ma ... ..ooviuiinuinieieiaionennionrcatintecsenns 20 Volts

NOTE:

(1) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
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DAMPER BCK3

12CK3, 17CK3, 25CK3

Heater-Cathode Diode

Construction .................. .Novar T-9
Base ..... e Novar Button 9 Pin, £9-89
(Exhaust Tip on Base) Ty
Basing ....ciiiiiiiiiiiiieiiia, 9HP
Qutline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .......2.625 In.
Maximum Overall Height ...... 3.005 In. 0T
ELECTRICAL DATA
HEATER OPERATION
25CK3 17CK3 12CK3 6CK3
Heater Voltage..... ettt 25.2 16.8 12.6 6.3 Volts
Heater Current .......... R 300 450 600 1200 Ma
Heater Warm-up Time 11 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC 900 Volts
5200 Volts
DC 100 Volts
Total DCand Peak ...v.oeveiniiiniiiiiiieiiiiiiiratianinennnennnasanas 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Heater to Cathode ... .. ittt i ittt it iiinainees 3.0 Pf
Plate to Cathode and Heater... cees RN 6.5 Pt
Cathode tu Plate and Heater. ... ..ciiiiiiiiiiiiiiiiii i it 9.0 Pf
RATINGS (Design Maximum Rating System)
Damper Service()
Peak Inverse Plate Voltage (Max.) 5200 Volts
Plate Dissipation (Max.) ............... 6.5 Watts
Steady State Peak Current (Max.) ...... 1200 Ma
DC Plate Current (Max.) ............... 250 Ma
Bulb Temperature at Hottest Point 220°C
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for ilb =350 Ma .......oovviviinienn s A i 16 Volts

NOTE:
(1) For operation in a525 line, 30 frame system as described in **Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

Color Television Type BCL3

DAMPER
12CL3, 17CL3

Heater-Cathode Diode

Construction .....c..ociiiiinns Novar T-9
Base ........... Novar Button 9 Pin, E9-89
(Exhaust Tip on Base) T9
Basing) .....iiiiiiiiiiiiiieiel 9HP
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .......2.625 In.
Maximum Overall Height ...... 3.005 in. I
ELECTRICAL DATA
HEATER OPERATION
17CL3 12CL3 6CL3
Heater Voltage.......... 16.8 12.6 6.3 Volts
Heater Current ........... 450 600 1200 Ma
Heater Warm-up Time ....... e e 11 11 — Seconds

Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode
5. R ] 900 Volts

Total DC and Peak 5000 Volts
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Heater Positive with Respect to Cathode
D

02 100 Volts
Total DC and PeaK...viiueerrerirneeeiiiiosssasoseronsannsnassrsnnnanens 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)
Heater to Cathode .............cciiiiiiiiiinnnns 3.0 Pf
Plate to Cathode and Heater 6.5 Pf
Cathode to Plate and Heater 9.0 Pf

RATINGS (Design Maximum Rating System)
Damper Service@
Peak Inverse Plate Voltage (Max.) «.iviiinrniriiiiiiiiiiiiieeieenerinennnnn 5500 Volts

Plate Dissipation (Max.) .iccovviiiiinececcnnnenss 8.5 Watts

Steady State Peak Current (Max.) .....coovvuunne, 1300 Ma

DC Plate Current (Max.) ....vveviiiniiinnnennnnnn 250 Ma

Bulb Temperature at Hottest Point ....... .o, 220°C

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib =350 Ma ...oivinniiiiiiiiiiiiniinnnnnnennnnnns 16 Volts
NOTES:

(1) Pins 1, 3, 6, and 8 should not be used as tie points.

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

6CLG VIDEO AMPLIFIER

Beam Pentode

Construction ............. Miniature T-62

Base ............ ..Button 9 Pin, E9-1

Basing ...iciiiiiiiiiiiiiiiiiiieiiines 9

Outline .......ccciiiiiunn,
Maximum Diameter .......
Maximum Seated Height .. ..
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA U |
HEATER OPERATION
Heater Voltage.......coviiiiiiiiiienrniiiiiieeeeenreonrennnnanenanns e 6.3 Volts
Heater Current ............cocuii, s 650 Ma
Maximum Heater Cathode Voltage 100 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 1 to Plate 0.12 Pf

11 Pf
5.5 Pf

RATINGS (Design Center Rating System)
Plate Voltage (Max.) .........c.00. 300 Volts
Plate Dissipation (Max.) 7.5 Watts
Grid No. 2 Voltage (Max.) 150 Volts

Grid No. 2 Input (Max.) «v.o..o.. o RO 1.7 Watts

Grid No. 3 Voltage (Max.) 0 Volt
Grid No. 1 Voltage

Negative Bias Value (Max.) 50 Volts

Positive Bias Value (Max.) 0 Volt
Grid No. 1 Circuit Resistance

Fixed Bias (Max.) ...viiuiiiiiieerinenniiiiinnnneeronsn Cerereii e 0.1 Megohm

Cathode Bias (Max.) 0.5 Megohm
Bulb Temperature (At Hottest Point) (Max.) ............... e 200° C
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage .............. et eeereiatania ettt e ettt it 250 Volts
Grid No, 2 Voltage ......covvuvenen e etetieeera ey 150 Volts
Grid No. 3 Voltage...... PN Connected to Cathode at Socket
Grid No. 1 Bias Voltage .......coviiiiiiiiiiiiiennnnennnnns -3 Volts
Peak AF Grid No. 1 Signal Voltage . 3 Volts
Zero Signal DC Plate Current ....... e 30 Ma
Maximum Signal DC Plate Current ................. 31 Ma
Zero Signal DC Grid No. 2 Current ..........cv00vunn 7 Ma
Maximum Signal DC Grid No, 2 Current 7.2 Ma
Transconductance ..........c.cviiennnnnnnn N 11,000 umhos
Plate Resistance (APProX.) «oevuvereeeeeroeennnannnneesnerons 90,000 Ohms
Grid No. 1 Voltage for Plate Current of 10 ua (Approx.) -14 Volts

Load Resistance 7500 Ohms



Receiving Tubes 139

Total Harmonic Distortion ......cveiiiviiiiiiiiiiiiiitiieeercecnnnnnnsenns 8 Percent
Maximum Signal Power Output. ... ....oiiiiiiiiiitireetiennrecnereennenan 2.8 Watts

4 MHz Bandwidth Video Amplifier

Plate SUPPly VOItage. .t iiieiiiiiiiiiiiiiiiiiiiniiirianeeensssnssaannnen 300 Volts
Grid No. 3 Voltage........ Connected to Cathode at Socket

Grid No. 2 SUpPPly Volage. . .ioiti it iiiieriitieinetetnarienersnnsesacsian 300 Volts
Grid No. 1 Bias Voltage .......cccoviiiiiiiereniinrecerennnosencnnas e -2 Volts
Peak-to-Peak Signal Voltage Grid No. 1 3 Volts
Grid No. 2 Resistor 24,000 Ohms
Grid No. 1 Resistor 0.1 Megohm
Plate Load Resistor Ceee 3300 Ohms
Zero Signal Plate Current .............. e 30 Ma
Zero Signal Grid No. 2 Current N 7.0 Ma
Peak-to-Peak Voltage Qutput ... ..oiuiiiiiiiiiiiiiiiiiiiieriearnnieaes 132 Volts

Color Television Type Bc I-a A

VHF OSCILLATOR and MIXER
SCL8A, 19CL8A

Medium Mu Triode and
Semi-Remote Cutoff Tetrode

............. Miniature T-6%2
Button 9 Pin, ES-1

Maximum Seated Height ....... 1.937 In.
Maximum Overalt Height ...... 2.187 In.

ELECTRICAL DATA
HEATER OPERATION

JUU

19CLBA SCLBA 6CLBA
Heater VOItage. ....ccvvurreriitnnneninniassonsnaannns 18.9 4.7 6.3 Volts
Heater Current ............. 150 600 450 Ma
Heater Warm-up Time — 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK......ooviiiiiiiiiieieieeiiireretaiininenncenesssones 200 Voits
Heater Positive with Respect to Cathode
100 Volts

Total DC and Peak...iviiiiiuneirerenenassnariseersoasosasonsanasssssanns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES

Shielded " Unshielded
Triode Section

Gridto Plate .....cciviieiiniininicerrinsiinnecaensnennns 1.8 1.8 Pf
Input: gto(h+ k) 2.7 2.7 Pt
Output: pto(h + k) 1.2 0.4 Pf
Tetrode Section
Grid No.1to Plate (Max.)...covvrivineneuineneneinnacanes 0.010 0.020 Pf
Input: gl to (h + k + g2).. 5.0 5.0 Pf
Output: pto (h + k + g2) 3.4 2.4 Pf
RATINGS (Design Center Rating System)
Triode Tetrode
Section Section
Plate Voltage (Max.) tv.cevverciinenissnsnssserevansereas 300 300 Volts
Grid No. 2 Supply Voltage (Max) ...cvviiieeneecrinannnns 300 Volts
Grid No.2Voltage .......cocviiiinnnecenncnnnnes See Rating Chart (Gen Info. Sec.)
Plate Dissipation (MaX.) ....viiiiirriseinnerenenanarerens 2.7 2.8 Watts
Grid No. 2 Dissipation (Max.) ........c.ceve. — 0.5 watts
Positive Grid No. 1 Voltage (Max.) 0 0 Volt
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) 0.5 0.25 Megohm
Self Bias (Max.) ......ccvv0n 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Tetrode
Section Section
Class Al Amplifier
Plate VO «.ovieieeiirnirerineeianrienenriasnsannons 125 125 Volts

Grid NO. 2 VOltaBe vvveerrvieenrierrinireiseeisncnnnans — 125 Volts
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Triode Tetrode

Section Section
Grid No. 1 Voltage .....cciiiiiiiiiiiiianiiiiiiininnnnnnns 0 -1.0 Voit
Cathode Bias Resistor 56 — Ohms

Plate Current .............. e 15 12 Ma
Grid No. 2 Current .. . — 4.0 Ma
Transconductance ... 8000 6400 umhos
Amplification Factor e —
Plate Resistance............coiiiiiiiiiiiiiiiinaine, .. 5000 100K Ohms
Grid No. 1 Voltage for |b = 10 ua (Approx.) -9 -10 Volts
NOTE:
(1) Shield No. 315.

6CM3 DAMPER

25CM3, 34CMm3

Heater-Cathode Diode

Caonstruction
Base .....iiiiiiiiiinns
Basing ..viiiiiiiiiiiiiiiiiiiaaea
Outline T
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.625 In.
Maximum Overall Height ....... 3.005 in.
ELECTRICAL DATA TTOTT
HEATER OPERATION
33Ccm3
Heater Voltage. .. ..ooovuiiiiiiiiiieiiieriiinanns 33.5 Volts
Heater Current ...... 0.450 Amp.
Heater Warm-up Time 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
P 900 Volts
Total DC and Peak .. ...iiiiiiitiiinetiiiniieinoinnereeeaiensonuneanns 5500 Volts
Heater Positive with Respect to Cathode
LR 100 Volts
Total DC and PeaK  iuuiiiirerinteeenraroersoanesseseneneeenseennnneons 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Without Shield)
Cathode to Plate and Heater.. ..ottt iiiiiiininaannne 18.0 pf
Plate to Cathode and Heater.. ceen 20.0 pf
Heater to Cathode ........ . ittt i e 4.0 pf
RATINGS (Design Maximum Rating System)
Damper Service®)
Peak Inverse Plate Voltage (MaX.) ...veiiiiiiiiiiiunetrrerenonenersneneenns 5500 Volts
Plate Dissipation (MaxX.) ...iiviiiiiiiiiiieniiiiiiniineeenns 12 Watts
Steady State Peak Plate Current (Max.) . 1700 Ma
DC Plate Current (Max.) oiuviiiuusersereeeereneneneneeeecaaanaaasorsasersnn 400 Ma
AVERAGE CHARACTERISTICS
Tube Voltage Drop (Ib =350 Ma) ....iiiiitiiiiiiniiiiiinrrinnrennnenanns 10 Volts
NOTE:

(1) For operationina525tine, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice of Television Broadcasting Stations, Federal Communications Commission,’*
the duty cycle of the voltage pulse is not to exceed 15% of one horizontal scanning cycle.

Color Television Type
BCMB AUDIO POWER AMPLIFIER or
5CM6, 12CMé6 VERTICAL DEFLECTION AMPLIFIER
Beam Power Pentode
Construction ............. Miniature T-6V2
Base .....c000enn ...Button 9 Pin, E9-1

BaSing ..ooeeeriiiirasniniasnensaes..9CK

(0775 4 11 - 6-3
Maximum Diameter ....... .
Maximum Seated Height ......
Maximum Overall Height ...... 2.625 In.
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ELECTRICAL DATA
HEATER OPERATION 12CM6 5CMé6 6CM6
Heater Voltage.... 12.6 4.7 6.3 Volts
Heater Current 225 600 450 Ma
Heater Warm-up Time — 11 ~— Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK. ..o viiiiiiieirernniineenisonssarrrocessssnnnansnes 200 Volts
Heater Positive with Respect to Cathode
0 Y 100 Volts
Total DC and Peak....ovvviiiiiiiiiiineiiniiineiiesiarionacnanens 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)
[ €3 g e I8 e T T - 0.7 Pf
Input: glto(h+ k+ g2+ g3) 8.0 Pf
Output: pto(h + k + g2 + g3) 8.5 Pf
RATINGS (Design Center Rating System)
Class Al Amplifier
Plate Voltage (Max.) ....iiiiiiiiiiiiiiriniiitiiiieaesnaseasasesesnsnanas 315 Volts
Plate Dissipation (Max.) 12 Watts
Grid No. 2 Voltage (Max.) 285 Volits
Grid No. 2 Dissipatiom (Max.) vovverieneieiiniiiiiiinnnnennns 2 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) ..iiiiiiiirnaneieeeeorrnnsnnnseoanssororasannsassoanes 0.1 Megohm
Cathode Bias (MaxX.) ciieiriririnreiriiriinninnnnenerceiioesossnanaecnanoses 0.5 Megohm
Vertical Deflection Amplifier®) Pent. Conn. Tri. Conn.
Plate Voltage (MaX.) ..oviiiiiiiiiiiinenrnnnnninsnniss 315 315 Volts
Peak Positive Plate Voltage (Abs. Max.) .. 2000 2000 Volts
Plate Dissipation (Max.)@) 8 9 Watts
Grid No. 2 Voltage ............. 285 — Volts
Grid No. 2 Dissipation@ .....c.viiiiiiiiiiiiinnniiinennes 1.75 — Watts
Peak Negative Grid Voltage (Max.) ..... PN . 250 250 Volts
Average Cathode Current (Max.).....coviiivinininennnnns 40 40 Ma
Peak Cathode Current (Max.) ......... vee 120 120 Ma
Grid No. 1 Circuit Resistance
Cathode Bias (Max.) .veveeriiiiniininnerinennianncnnss 2.2 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier Tri. Conn. Single Tube Push-Pull
Plate Voltage .........cooovvininnts 250 180 250 315 250 285 Volts
Grid No. 2 Voltage — 180 250 225 250 285 Volts
Grid No. 1 Voltage -12.5 -8.5 -125 -13.0 -15 -19 Volts
Peak AF Grid No. 1 Voltage ....... — 8.5 12.5 13.0 30 38 Volts
Zero Signal Plate Current......... 495 29 45 34 70 70 Ma
Maximum Signal Plate Current .. —_ 30 47 35 90 92 Ma
Zero Signal Grid No. 2 Current.... — 3.0 45 2.2 5 4 Ma
Max. Signal Grid No. 2 Current — 4.0 7.0 6.0 13 13.5 Ma
Plate Resistance (Approx.) ....... 1960 50,000 50,000 80,000 — — Ohms
Transconductance ............... 5000 3700 4100 3750 — — gmhos
Amplification Factor ... 9.8 — — — — —
Load Resistance ................. — 5500 5000 8500 10,000 8000 Ohms
Maximum Signal Power Output — 2.0 4.5 5.5 10 14 Watts
Total Harmonic Distortion ....... — 8 8 12 5 3.5 Percent
Ecl for Ib = 0.5 Ma (Approx.) -37 — -37 — — — Volts

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with a grid-leak bias, an adequate cathode bias resistor, or other
suitable means, is required to protect the tube in the absence of excitation.

VERTICAL DEFLECTION
OSCILLATOR and AMPLIFIER

6CM7

8CM7

Dissimilar Double Triode

Construction ............. Miniature T-6%2
Base ......... ..Button 9 Pin, E9-1
Basing ..... . . .....9ES
Outline  .oiinieiiiiieiiiieneraeennnnns 6-3
Maximum Diameter ...... ...0.875 In.
Maximum Seated Height .......2.375 In.
Maximum Overall Height ...... 2.625 In.

i



142

ELECTRICAL DATA
HEATER OPERATION

8CM7
Heater Voltage 8.4
Heater Current 450
Heater Warm-up Time ... it iiiiiiiiiiiietieeinnenanns 11
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......ovvviiiiiiiiiniieereirnniinsserenanannasnnnans
Heater Positive with Respect to Cathode
0
Total DC and Peak......ooiiiierieiieeirinisiieeeeeeeinsninissasesnnns
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 1)
Gridto Plate ... .ot e 3.8
Input: gto(k+ h) 2.0
Output: p to (k + h) 0.5
RATINGS (Design Center Rating System)
Vertical Deflection Oscillator and Amplifier®
Section 1)
(Oscillator)
DC Plate Voltage (Max.) .v.vviiniiiiiennnnnnnieronananans 500
Peak Positive Pulse Plate Voltage (Abs. Max.) . —_
Plate Dissipation (Max.)®) .. iiiiieiiiiiiiinninnnnnee, 1.25
Peak Negative Pulse Grid Voltage (Max.) ............... 200
Average Cathode Current (Max.)......ovviiiiiiinnneeennn 15
Peak Cathode Current (Max.).......ivvviniiiiineinnns 70
Grid Circuit Resistance
Fixed Bias (Max.) ....coiierniiiiniiiniiieneinnnnsnnnns 2.2
Cathode Bias (Max.) ...viiviiinrnnnencnceeennns 2.2
CHARACTERISTICS AND TYPICAL OPERATION
Section 10
(Oscillator)
Plate Voltage 200
Grid Voltage ... -7
Plate Current 5
Transconductance ...........c.coouenn 2000
Ampilification Factor .................... 21
Plate Resistance.............. 10,500
Plate Current at Ec = -10 Volts 1.0
Grid Voltage forib = 10pua ....viiiiiiiiiiiiiievinanans -14
NOTES:

Sylvania Technical Manual

6CM7
6.3 Volits
600 Ma
11 Seconds

200 Volts

100 Volts
200 Volts

Section 2
3.0 Pf
3.5 Pf
0.4 Pf

Section 2

(Amplifier)
500 Volts
2200 Volts
5.5 Watts
200 Volts

20 Ma

70 Ma

1.0 Megohms
2.5 Megohms

Section 2
(Amplifier)
250 Volts
-8 Volts
20 Ma
4400 umhos
18

4100 Ohms
-— Ma
— Volts

(1) Section 1 connects to pins 3, 6, and 7. Section 2 connects to pins 1, 8, and 9.

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(3) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

6CM8

5CMms8

GENERAL PURPOSE AMPLIFIER (T)
IF/VIDEO/AGC AMPLIFIER (P)

High Mu Triode and
Sharp Cutoff Pentode

Maximum Diameter ... ....... 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In.

ELECTRICAL DATA
HEATER OPERATION

5Cms
Heater Voltage...... f e teteeeereeieaateetetateaacaaeasasennnn 4.7
Heater Current 600
Heater Warm-up Time .......coveevnnnnennn, 11

[lI]igt

6CM8
6.3 Volts
450 Ma
11 Seconds



Receiving Tubes 143

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak 200 Volts
0.2 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section

Gridto Plate .. ...coviiiiiiiiiriii ittt ittt ittt 1.9 P
Input: gto(h+4+ k) .. 1.6 Pf
Output: pto (h + k) 0.22 Pf

Pentode Section
Grid No. 1to Plate (MaxX.). v viiiuriniit i iiiininneineinronenneansnnass 0.04 Pf

Input: glto(h+ k+ g2+ g3+ S) 6.0 Pf
Output: pto(th+ k+ g2+ g3+ 195) 2.6 Pf
Coupling
Pentode Plate to Triode Grid (Max.) ....cveveeeirnnriroennnnns 0.01 Pf
Pentode Grid No. 1 to Triode Plate (Max.) 0.15 Pf
Pentode Plate to Triode Plate (Max.) .....ccovviiiiiiiieininnninnnnenanies 0.10 Pf
RATINGS (Design Center Rating System)

Triode Pentode
Plate Voltage (Max.) ..............0s 300 300 Volts
Grid No. 2 Supply Voltage (Max.) .. — 300 Volts
Grid NO.2Voltage ......ccoviiiriiinnncanacennns See Rating Chart (Gen. Info. Sec.)
Positive Grid No. 1 Voltage (Max.) .......cciiiinninennns 0 0 Volt
Plate Dissipation (Max.) ............ 1.0 2.0 watts
Grid No. 2 Dissipation (Max.) — 0.5 watt

Grid No. 1 Circuit Resistance
Self Bias (MaX.) vvvvriiiiinnnninceesoaranenas EEREERRRRPR P — 1.0 Megohm

Fixed Bias (Max.) .... — 0.25 Megohm

CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier

Triode Pentode
Plate Supply Voltage 250 200 Volts
Grid No. 2 Voltage ...... — 150 Volts
Grid No.1Voltage .........cccvvvnnn.. -2 0 Volts
Cathode Bias Resistor — 180 Ohms
Plate Current .......coeeuiieerererenannretornneninnnnnanenans 1.8 9.5 Ma
Grid NO. 2 Current ... .iiiiiiiineieieiireninnnnenonreerornns — 2.8 Ma
Amptification Factor .................. —_
Plate Resistance (Approx.) 600,000 Ohms
TranSCONAUCLANCE ...iivvverieeeiisnnnscsasosoronenesnnnanas 6200 umhos
Grid No. 1 Voltage for |Ib = 10 ya (ApProx.) ....c.covvevinnnnnns — -8 Volts

Color Television Type 60"7
REACTANCE TUBE or SYNC

SEP/AMP (T); PHASE DETECTOR (D) 8CN7

Double Diode and High Mu Triode

............. Miniature T-6'2
Button 9 Pin, E9-1

Maximum Diameter ............ 0.875 ln
Maximum Seated Height . .1.937 In.
Maximum Overall Height ...... 2.187 In.

ELECTRICAL DATA
HEATER OPERATION

fpip

8CN7 6CN7
Heater Voltage Series/Parallel.............ccoiiiieninnnn.. 8.4/4.2 6.3/3.15 Volts
Heater Current .. 225/450 300/600 Ma
Heater Warm-up TimMe ......iiiniiiiiiieinncnaaeeciarosnnnns 11 11 Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak...uuiueeiretreiiineeceeeoasesnasionneasassansonsass 200 Volts
Heater Positive with Respect to Cathode
oC 100 Volts
Total DC and Peak.......oviiiinnnriiiennnniiinnrrootesscssnssnasnans 200 Volts
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DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Triode Grid to Plate 1.8 Pf
Triode Input ... .cocvevnviiias 1.5 Pf
Triode Output. ... i i 0.5 Pf
Grid to Each Diode Plate. 0.006 Pt
Diode pl to (dk + h) . 3.6 Pf
Diode p2to (dk 4 h)  .iiuiiiiiiiiiiiiiiiiiii ettt ititeieaeaanans 3.6 Pf
RATINGS (Design Maximum Rating System)
Plate VOItage (MaX.) ..i.uiiueiuiieerannnnneeaarossssorosnnnnnssasannseos 330 Volts
Positive DC Grid Voltage (Max.) 0 Volt
Plate Dissipation (MaX.) ...vuiivueiiiniieeneeroraienaneroneronnasnnnnnns 1.1 watt
Diode Current for Continuous Operation
Each Diode (MaX.) ueiuiuuiiniiinneeieneaeennneesscsenneeranennnasenns 5.5 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage . viviiiiiiiiiiiiiiiiiiiineneeennnnnneeeeennn 100 250 Volits
Grid VOItage « .ottt it e iiie i reienaeianeanas -1.0 -3.0 Volts
Amplification Factor 70 70
Plate Resistance (Approx.) 54,000 58,000 Ohms
Transconductance ................ 1300 1200 pmhos
Plate Current ...........ooiviunen 0.8 1.0 Ma
Average Diode Current, Each Diode with 5.0 Volts
[T 03 N o |- c 1A —_ 20 Ma
Bcua Color Television Type
VHF OSCILLATOR and MIXER
5CQ8
Medium Mu Triode and
Sharp Cutoff Tetrode
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In. T
ELECTRICAL DATA
HEATER OPERATION
5CQ8 6CQ8
Heater Voltage 4.7 6.3 Volts
Heater Current 600 450 Ma
11 11 Seconds

Heater Warm-up Time
Maximum Heater Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....uveiiiiiiieiotieeeenaernnnreenseronaennanennnes 200 Volts

.................................................................. 100 Volts

D
Total DC and PeaK. ....vuiiiuiieiineninireneetetieeannesenseennnenns 200 Volts

DIRECT INTERELECTRODE CAPACITANCES
Shielded®) Unshielded

Triode Section

GridtoPlate ......ccovviiiniiiii it iiiiiniiaas 1.8 1.8 Pf
Input: gto(h+ k) 2.7 2.7 Pf
Output: pto (h + k) 0.4 1.2 Pf
Pentode Section
Grid No. 1to Plate (MaxX.). ..t iveieerirenninrvinerenennanns 0.019 0.015 Pf
Input: glto(h+ K+ 824 1S) ceviiiiiiiiiiinnirenennns 5 5 Pf
Output: pto(h4+ k+ 824+ 1S) .eovriiiiienenininnnnnns 2.5 3.3 Pf
Coupling
Triode Plate to Tetrode Plate (Max.).......covvvrenennnn. 0.07 0.01 Pf
RATINGS (Design Maximum Rating System)
Triode Tetrode
Section Section
(Oscillator) (Mixer)
Plate Voltage (Max.) ..ovuiiiirinnreininenennernrenanens 330 330 Volts
Grid No.2Voltage ........cvvviiviniiinnnnennns See Rating Chart (Gen. Info. Sec.)
Grid No. 2 Supply Voitage (Max.) ...vveerrennernnnninnnen —_ 330 Voits
Positive Grid Voltage (Max.) .......ccvivivninnnnnniinnn., 0 0 Volt

Plate Dissipation (Max.) ......ccoeviiriiiniiinenninnenns 3.1 3.2 Watts
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Grid No. 2 Input (Up to 150 Voits) (Max.) ......ccvvveenenns 0.7 Watt
Grid No. 2 Input (150 Volts to 300 Volts) (Max.) .See Rating Chart (Gen Info. Sec.)
{74 o T 22T 17 1 A — Watt
Grid Circuit Resistance
Fixed Bias (Max.) ......cciteiriiiiieeniiiinieninninennns 0.5 0.25 Megohm
Cathode Bias (Max.) c.cvvierirrrrrrrisneecessoneranennnn 1.0 1.0 Megohm

CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier

Triode Tetrode
Section Section
Plate VOIAEE «vivvrieniiiiiiinrtnneeestonancsosanerannnnes 125 125 Volts
Grid NO. 2 VOItage +vvviniivierreannnniracerenrnnnneneennns — 125 Volts
Grid No.1Voltage .........ooiiiiiiiiiiiiiiiinnnninns,s — -1.0 Volt
Cathode ResiStor .. ooiviiiiiiiiiiiiiiriiiiiitiinannenans 56 — Ohms
Plate Current ...... ..ttt 15 12 Ma
Grid No. 2 Current - 4.2 Ma
Transconductance ... . 8000 5800 umhos
Amplification Factor ........cccviiiiieiiiiiiiniiiiiinann, 40 —
Plate Resistance (APpProx.) cv.eeviiieenaiinineeinnronnnnss 5000 140,000 Ohms
Ecl for Ib = 100 ua (APProX.).cv.vvvuirteaneriiioenarssnenes -7 -7 Voits

NOTE:
(1) With external JEDEC No. 315 shield connected to cathode of section under test.

Color Television Type BCSB

SYNC SEPARATOR and CLIPPER
3CS6, 4CS6, 12CS6

Dual Control Heptode

Construction ............. Miniature T-5Y;
Base ..iiiieiiiiiniinnn Button 7 Pin, E7-1
2 22131 o 1 = 7CH
Outline  iiieiiiiniiniinrerieeeneeiinnes 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA o Wi
HEATER OPERATION
12CS6 4CS6 3CS6 6CS6
Heater Voitage 12.6 4.2 3.15 6.3 Volts
Heater Current .. 150 450 600 300 Ma
Heater Warm-up Time — 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....uvviiiiinrrsiieeennienaosnosoarstsonananasensons 200 Volts
Heater Positive with Respect to Cathode
50 e 100 Volts
Total DC and Peak...ovvvvriiiirriiineeroeccssaonosnnsessssccoconsnans 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid NO. 110 Plate (MaX.)e.evvueiiiireeiieiennreiineenenresenseansrensninn 0.05 Pf
Grid No.3to Plate (MaxX.)..oiivririiiiiiieineroanenssasionnnsaonnanns .. 0.36 Pf
Grid No. 1 Input: glto (k+ h + g2 + g3 + g5) 5.5 Pf
Grid No. 3 Input: g3to(k + h + gl + g2 + g5) 7.0 Pf
Output: pto(k+h+gl+g2+g3+g5) ............. .. 7.5 Pf
Coupling (81 t0 83) (MAX.) tvviiiitiiiiiiiineeenererirrressoeersoeannassnns 0.15 Pf
RATINGS (Design Center Rating System)
Plate Voltage (MaX.) +eeieriieinniieeeereseensnnsasassasconsnoronsssonssnnns 300 Volts
Plate Dissipation (Max.) ... .. 1.0 Watt
Grid No. 2 Voltage (Max.) . 100 Volts
Grid No. 2 Supply Voltage (Max.) ...ovveiieineniiiniiienncenencacnes .. 300 Volts
Grid No. 2 Dissipation (Max.) «.ceeevieiiiireennreainrreenacasaencnas .. 1.0 Watt
Cathode Current (MaxX.).oviiiiiiiiiinniiiiinineeeenaanss .. 14 Ma
Grid No. 1 Circuit Resistance (Max.)... .. 0.47 Megohm
Grid No. 3 Circuit Resistance (MaX.)eveeeeeeererearsissrennesoaaneonnnnnns 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voitage ..... 10 100 100 Volts
Grid No. 2 Voltage 30 30 30 Volts
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Grid No. 1 Voltage 1] 0
Grid No. 3 Voltage .. 0 -1.0
Plate Current ......cvvviirnreeeernnennons 1.2 0.8
Grid No. 2 Current 4.1 4.0
Transconductance

— 1250
Plate Resistance (Approx.) — 0.7
Grid Voltage for b = 50 pa

- -2.2

Sylvania Technical Manual

-1.0 Volt
0 Volt
0.75 Ma
1.1 Ma

950 umhos
— gmhos
1.0 Megohm

-2.5 Volts
— Volts

6CS7

8Ccs7

VERTICAL DEFLECTION
OSCILLATOR and AMPLIFIER

Double Dissimilar Triode

Construction ............. Miniature T-6%;

Base

Basing

Outline ......... ceeees Cereeriaaes .6-3 -
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA
HEATER OPERATION

8Cs7
Heater Voltage......cviiiiiiiiiiiiiiiiininnniininneeenes 8.4
Heater Current ... ...covvuiniiiiiiiiniiiniiiiiiiienennns 450
Heater Warm-up Time .....ciiiieiiiiiiiinnenennnnrans 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK.....covevueinnineiieiininiineriiaeciinanananenaess
Heater Positive with Respect to Cathode

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 1)

Gridto Plate ......cociiiiiiiniiiiiiiiiiiineinniiiiiiaes 2.6
lnput: gto(k+ h +1S) 1.8
Output: pto(k + h + IS) 0.5

RATINGS (Design Center Rating System)

Vertical Deflection Oscillator and Amplifier®
Section 1)

(Oscillator)
DC Plate Voltage (MaX.) «cueeeeernneneennannerneenanenns 500
Peak Positive Pulse Plate Volitage (Abs. Max.).......... —
Plate Dissipation (Max.)® ......cceviiiiieinnnnnn, e 1.25
Peak Negative Pulse Grid Voltage (Max.) .. 400
Average Cathode Current (Max.)....o.eeeeeuueeeeennnnn. 20
Peak Cathode Current (Max.) ........eeeeveeveneennnns 70
Grid Circuit Resistance (Max.)...vevueeeeeeeeennnaranns . 2.2

CHARACTERISTICS AND TYPICAL OPERATION

Section 1)
250
-8.5
10.5

Plate VOltage ....ooooeviiieeetseireeeeeeeennaaaneens
Grid Voltage ...
Plate Current

6CS7

6.3 Volts
600 Ma

11 Seconds

200 Voits

100 Volts
200 Volts

Section 2
2.6 Pf
3.0 Pf
0.5 Pf

Section 2
(Amplifier)
500 Volts
2200 Volts
6.5 Watts
250 Volts
30 Ma
105 Ma
2.2 Megohms

Section 2
250 Volts
-10.5 Volts

19.0 Ma
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Transconductance ..........ccvevenuee DN 2200 4500 umhos
Amplification Factor .......ccivvviiiniinniienniinnnnes 17.0 155

Plate Resistance.................. e 7700 3450 Ohms
Plate Currentat Ec=-16 Volts .........ccovviiuvennanss — 3.0 Ma
Grid Voltagefor Ib =10ua....ccvveiiiiniinnenieninnnnnns -24 — Volts
Grid Voltage for Ib =50 ua.............. Ceeeeeaanreas — -22 Volts

NOTES:
(1) Section 1 connects to Pins 6, 7, and 8. Section 2 connects to Pins 1, 3, and 9.

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(3) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

DAMPER BCT3

17CT3

Heater-Cathode Diode

Construction
Base ...... oo
Basing@ ....... . heereeciannanes 9RX
OQutline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.875 in.
Maximum Overall Height ....... 3.125 In.

ELECTRICAL DATA
HEATER OPERATION

6CT3 17CT3
Heater Voltage........... . .. 6.3 16.8 Volts
Heater Current .......... - 1200 450 Ma
Heater Warm-up Time — 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC

...................... 900 Volts

Total DC and Peak 5000 Volts
Heater Positive with Respect to Cathode

..................................................................... 100 Volts

Total DCand Peak .ivuiiiiiiniiiiirinineiisneriinesssssseanesenasiannes 300 Volts
DIRECT INTERELECTRODE CAPACITANCES (Without Shield)

Cathode to Plate and Heater 9.5 pf

Plate to Cathode and Heater.... 12.0 pf

Heater to Cathode ....... e 2.8 pf

RATINGS (Design Maximum Rating System)

Damper Service®)

Peak Inverse Plate Voltage .........coovvnnnnnn 5000 Volts

Plate Dissipation ......covivieiiriiinnennnns cee 4.75 Watts

Steady State Peak Plate Current e eee .. e ven 1200 Ma

DC Plate CUITeNt oovuiurii ettt iaiietiisiesiteressoreaanorinstonaseennsses 250 Ma

AVERAGE CHARACTERISTICS

Tube Voltage Drop (lb =350 Ma) ............. e eeeeenreetanar e 16 Volts
NOTES:

(1) For operatlon in a 525-line, 30-frame system as described in ‘‘Standards of Good Engi-
neering Practice for Television Broadcasting Stations, Federal Communications Com-
mission,” the duty cycle of the voltage pulse is not to exceed 15% of a scanning cycle.

(2) Pins designated internal Connection (IC) may or may not connect to internal elements
depending on the manufacturer. To maintain interchangeability do not use these pins
for external connection.
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Color Television Type

AUDIO POWER AMPLIFIER

6CUS

12C5/12CUS,
17€5/17CUS, 25C5, 50C5

Beam Pentode

Construction ........ce.e. Miniature T-5)2
Base .......00nn +++....Button 7 Pin, E7-1
Basing ...oviireirtiiiiiiiienansannnnes
Outline ....vevveriieiniiianeeeeneennns 5%
Maximum Diameter .......
Maximum Seated Height . .
Maximum Overall Helght ...... 2 625 In.
ELECTRICAL DATA T
HEATER OPERATION 10y .
50C5 25C5 17C5/17CU5  12C5/12CUS 6CUS
Heater Voltage........... 50 25 16.8 12.6 6.3 Volts
Heater Current .......... 150 300 450 600 1200 Ma
Heater Warm-up Time .. — — 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....coovtiniiiiiiieseeeenseesornnnnnonsecaasnsanars 200 Volts
Heater Positive with Respect to Cathode
0 O 100 Voits
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid to Plate 0.6 Pf
INPUL .ottt iiiiiieneraeretnsnnnunarsons 13 Pf
L0 T3 {1 3 P 8.5 Pf
RATINGS (Design Maximum Rating System)
Plate VOItage (MaxX.) .vuvereiieieetotnssecsssssscsssssssssscscssnnsssanss 150 Volts
Grid No. 2 Voltage (Max.) . 130 Volits
Plate Dissipation (Max.) .....cccouevune. 7.0 Watts
Grid No. 2 Dissipation (Max.) .......... 1.4 Watts
Positive Grid No. 1 Voltage (Max.) 0 Volt
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) .iiiiieiieieeittanecionssennsasassoannnns 0.1 Megohm
Cathode Bias (Max.) eee 0.5 Megohm
Bulb Temperature (Hottest Point) (MaX.}..ovviiueritrnoneiinnsreencnenns 220°C
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate VOltage . .ovueiieriiiiiiiiiiiiaeiieoenassatssoiocesaceennsconasans 120 Volts
Grid No. 2 Voitage 110 Voits
Grid No. 1 Voltage -8 Volts
Peak AF Grid No. 1 Voltage .........c.ovivvinnennnen 8 Volts
Zero-Signal Plate Current.............ccovvvnnnnn, 49 Ma
Maximum-Signal Plate Current ................000 50 Ma
Zero-Signal Grid No. 2 Current.........coovvvnnnnnn 4.0 Ma
Maximum-Signal Grid No. 2 Current .............. 8.5 Ma
Transconductance ......c..cvviieenerrncieeinannnss 7500 umhos
Plate Resistance (APProX.) ceueeessssressssocasacenas 10,000 Ohms
Load ResSistance ......viveiiiiiiiiiiiiiiiiieeeiinies 2500 Ohms
Maximum-Signal Power Output.........coovvuiannns .. 2.3 Watts
Total Harmonic Distortion (AppProxX.)...c.eiiieeiiiieiiiareeascecarssennes 10 Percent

6CU8

IF/VIDEQ/AGC AMP. (T)
0SC./SYNC SEP. or CLIPPER (P)

Medium Mu Triode

and Sharp Cutoff Pentode
Construction ............. Miniature T-6%2
Base .....cciiiiiiinnnn Button 9 Pin, E9-1

BaSing voveveriiiiiiiiaiiiiincninincssd
Outline

Maximum Overall Helght 2 187 in.
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ELECTRICAL DATA
HEATER OPERATION
Heater Voltage 6.3 Volits
Heater Current 450 Ma
Heater Warm-up Time ...iiiiiiiiiniieeeeasecssnanntscecosscoresananeans 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK....cvirriiiitiiiriiiereensiasinereoiecesnnenaannss 200 Volts
Heater Positive with Respect to Cathode
0 0 100 Volts
Total DC and Peak......viiiiiiiiiiiiniinenaiiiinrvteiaenacnaonnsnns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section
[T e IR 2 Y - (- PP 1.6 Pf
Gridto(k4+ h+ g3+ 1S).......... 1.9 Pf
Plate to (k + h + g3 + IS) 1.6 Pf
Pentode Section
Grid No. 1to Plate (MaxX.)..vviiiinnnioseronesnenonnnesssoriveneennnannsos 0.025 Pf
Grid No. 1to (kand g3 + g2 + h 4 Tk + IS) 7.0 Pf
Plateto(kand g3+ 82+ h + Tk 4 IS) iiiiiiiriiiiiiiiiiiiieinriinnees 2.4 Pf
Coupling
Pentode Grid No. 1to Triode Plate (MaX.) ....vvvvviiiiienenrinsininnnns 0.03 Pf
Pentode Plate to Triode Plate (Max.) .......cciiivvineinnnnnns 0.07 Pf
RATINGS (Design Center Rating System)
Triode Pentode
Section Section
Plate Voltage (Max.) «..oiieiiiiniiiiereieeenaeaiinnionseenn 330 330 Voits
Grid No. 2 Supply Voltage (Max.) ...coviviiinnnnnnnennnaaana, 330 Volts
Grid No. 2 Voltage See Rating Chart (Gen Info. Sec.)
Plate Dissipation (Max.) ..ciiiiiiiinereeeenenanoinnnnneneens 2.3 Watts
Positive Grid No. 1 Voltage (Max.) 0 0 Volt
Grid No. 2 Input:
For Grid No. 2 Voltages Up to 150 Volts (Max.) ............ —_ 0.55 Watt
For Grid No. 2 Voltages Between
150 Volts and 300 VoltS.....oovveveeennnanens See Rating Chart (Gen. Info. Sec.)
Grid No. 1 Circuit Resistance
Fixed Bias (Ma@X.) cvvvriiiiinreeriirneniennansececcsnannnnns 0.5 0.25 Megohm
Self Bias (Max.) . cvveeiiiiiiiniiatiinaiceeeenissesanennans 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Section Section
Plate Voltage ....... Creeesranes PR Ceeeseceienan Cherans . 125 125 Volts
Grid NO. 2Voltage ...vvitiinieiiiiinienereeeneneninannnesnnes - 125 Volts
Grid VOItage «.iiviiiinienrrerinrriianesoscasronasssssensseennns -1.0 — Volt
Cathode Bias Resistor .........c.oiiiviiiiiiniiiiiiiiannnae. — 56 Ohms
Plate Current .....ceviiiiiiiniiiiiurrenesnnscennnsennnsannns 17 12 Ma
Grid NO. 2 CUrrent ....oiiiiiiiiaerrorecssnnenssencrssnsnnnne — 3.8 Ma
Transconductance .......ciiiiviiiieniieranrennieieinssonans 5800 7800 pmhos
Amplification Factor ......ceeiiiiiiiiinineraseceisnionnnenaes 24 —
Plate ResSiStancCe.....ccuviriiiiiiiietinieeeneeneineeannseonns 4100 170,000 Ohms
Ecl for lb = 10 ua (APProX.). e v virerinrinesaceerronensossanns -12 -6 Volts
Ib at Ecl = -3 Voits, RK =0....... Vetesesasesesiacasasans —_ 1.6 Ma
Color Television Type Bcw 4
VHF AMPLIFIER
2CW4, 13CW4

High Mu Triode

Construction ............ Nuvistor, Metal
Base «...civinennn Medium Ceramic Wafer
Twelvar 5 Pin, E5-65
BaSiNg ..oveeeivencsonncessscensossnns 12AQ
Outline
Maximum Diameter ............ 0.440 In,
Maximum Seated Height .......0.625 In.
Maximum Overall Height ...... 0.800 in.

ELECTRICAL DATA 120
HEATER OPERATION
13CW4 2Cwa

Heater VOltage.....cviiieiinnerrincernninnnaceanans 13.5 2.0
Heater Current .....ooceeiiiieiieiisnntiinacanssans 60 450

6CW4
6.3 Volits
130 Ma
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Heater Warm-up Time ....oovviiiniiinnnacees e — Seconds
Maximum Heater-Cathode Voltage 100 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)

Gridto Plate ...cveiiiiiiiiiiiiiiiiieieaeiiiiieenes evereaees Ceeriieaaaanes 0.92 Pf
Input: g to (h + k + Shell) 4.3 Pt

Output: p to (h + k + Shell) 1.8 Pf
Heater to Cathode ........... cens 1.3 Pf
Plate 10 Cathode ..uiniiiineiiitiiiianitianisteisareranossnasorecesontsenns 0.18 Pf
RATINGS (Design Maximum Rating System)
Plate Supply Voltage (Max.) ............ eseeenererenirauas 300 Voits
Plate Voltage (Max.) ..ovvvvvneirnnnnnnnns ceees 135 Voits
Plate Dissipation (Max.) .......vvviiiineennes 1.0 Watt
DC Cathode Current (Max.) .....oiiiiienennn e 15 Ma
Nagative Grid Voltage (Max.) 55 Volts
Grid Circuit Resistance
Self Bias (M3X.) «vvuviiiitivinrininrenonseaanssannnen erereaeerrereaaaes 2.2 Megohms
Fixed Bias (MaX.) «cuuurtiiuttinneennnsaoinrssrotororesonesssosssnnsssans 0.5 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate VOIage ... vvrriiiireiiinsininrrnnnsesensscnctssnasssnneen 110 Volts
Grid Resistor ..... Cerseereaneaes — Ohms
Cathode ReSiStOr ...oovvviriiiirinineiiineeenanennns 130 Ohms
Plate Current ...... et ae e . 7 Ma
TransconductanCe .....c.eiiiiiiiinienneninennnanaanans 9800 umhos
Amplification Factor ........cooiiiiiiiiiiiiiiie, 65
Plate Resistance (APProX.) +.ovvverrrrrevonnnnnnnnns 6600 Ohms
Ec for b = 10 u@ (APPrOX.).seuvssareeesrnneisasernssssssscannns -4 Volts
scw5l ELBB Color Television Type
8CWS5A, 10CW5/LL86 AUDIO POWER AMPLIFIER
15CW5/PL84, 30CW5
Beam Pentode
Construction .............
Base ............
Basing ........... i
Outline ........c.cuvu
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.813 In.
Maximum Overall Height ...... 3.063 In.
ELECTRICAL DATA T
HEATER OPERATION
15CW5/ 10CW5/
30CW5 PL84 LL8S 8CWSA 6CW5/EL86
Heater Voltage.......cooovvivinnn 30 15 10.6 8.0 6.3 Volts
Heater Current .............. .. 150 300 450 600 760 Ma
Heater Warm-up Time —_ _ 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
bc 220 Volts
330 Volts
220 Volts
330 Volts
DIRECT INTERELECTRODE CAPACITANCES
Grid No. 1 to All Other Electrodes Except Plate .......... 1.3 Pf
Plate to All Other Electrodes Except Grid No. 1 6.8 Pf
Plate to Grid No. 1 (Max.)..ovviiiniiiiniennnannenennns 0.6 Pf
Grid No. 1 to Heater (Max.) .......coievvivneaanen heseeeseseeeetiiienens 0.25 Pf

RATINGS (Design Maximum Rating System)
Class Al Amplifier
Plate Voltage (MaX.) ..eeiiiiiiiiiir e rteneenerannsnerensrsnnnsnessssiss 275 Volts

Grid No. 2 Voltage (Max.) 220 Volts
Plate Dissipation (Max.) een 14 Watts
Grid No. 2 Dissipation (Max.) ......coeevennsn T rrerare s 2.1 Watts
Grid No. 1 Circuit Resistance

Fixed BiasS (MaX.) tuvtiineiineierarenoserenssosansosnrsosssosssonassnns 0.1 Megohm
Vertical Deflection Amplifier'—Triode Connected @)
Plate Voltage (Max.) ...c.virvviiiniineennnenns . ceee 275 Volts

Peak Positive Pilate Voltage (Abs. Max.) . 2200 Volts
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Plate Dissipation (Max.)® ........... IO 12 Watts
Peak Negative Grid No. 1 Voltage (Max.) 250 Volts
Average Cathode Current (Max.)....... ceee 110 Ma
Peak Cathode Current (Max.) .....eeeecenereeencanirnroioreonsnnennnes 240 Ma
Grid No. 1 Circuit Resistance

Cathode Bias (MaxX.) ..uuueiirrenennnencenerresesnssssnssancrosonasanns 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage . ..ot iiiii e iiiee it eeaiaat it eeanennnas 170 Volts
Grid No. 2 Voltage ....... 170 Volts
Grid No. 1 Voltage ...... -12.5 Volts
Plate Current ......... PN e 70 Ma
Grid No. 2 Current ............. . 3.5 Ma
Transconductance ............. .. 11,000 gmhos
Ampiification Factor (gl to g2) . . et .. 8
Plate Resistance. ... ...cioviiiniiiii ittt iiiin i eaaens 4.. 26,000 0hms

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) Grid No. 2 connected to plate,

(3) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

LOW FREQUENCY OSC. or AMP. (T) 6CX8
VIDEO AMPLIFIER (P)

8CX8
Medium Mu Triode and
Sharp Cutoff Pentode
Construction ............. Miniature T-6%2
Base ..... . ..Button 9 Pin, E9-1
Basing .... ..
Outline ......ccovviiiinenn.
Maximum Diameter ............0.875 In
Maximum Seated Height ....... 2.375 in.
Maximum Overall Height ...... 2.625 In. T
ELECTRICAL DATA
HEATER OPERATION
8CX8 6CX8
Heater Voltage.. 8.0 6.3 Volts
Heater Current 600 750 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK.....coiiiiiiiineiiisranssonnrennsseerecracsaasnsns 200 Volts
Heater Positive with Respect to Cathode
9. 0 100 Volts
Total DC and PeakK....oviiiriiiiiiereiersrernnnnenioreessesconocannss 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section
Gridto Plate ...viiiiiiiiiiiiii ittt ittt e 4.4 Pf
21 o 70 S 2.2 Pf
Output ....... L 0.38 Pf
Pentode Section
Grid No. 1 to Plate 0.06 Pf
nput .o.veveeninen.. ... 9.0 Pf
Output ....... S 4.4 Pf
Coupling
Pentode Grid No. 1 to Triode Plate (Max.) .......ccovviiniiinnnnninnenens 0.005 Pf
Pentode Plate to Triode Grid (Max.) 0.018 Pf
Pentode Plate to Triode Plate (Max.) 0.17 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section
Plate Voltage (Max.) ....oiveeriiiriiironneensonsnnsescenceenns 330 330 Volts
330 Volts

Grid No. 2 Supply Voltage (Max.) cvvivereiiinnnninnnsersrseenes —_
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Grid NO,2Voltage .....coviviiiiiinenerennnnnns See Rating Chart (Gen. Info. Sec.)
Positive Grid No. 1 Voltage (Max.) ...cccoviiiiiieirnnnisnossess 0 0 Volt
Plate Dissipation (MaxX.) c.ouveriiireriiiaiiriarrieisioiinsnenes 2.0 5.0 watts
Grid No. 2 Dissipation (Max.) ...eeivvirnneeeiiiaaccosannnees — 1.1 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (MAX.) oiuveeeerrerivineiiiroecceoceasonnncnnoessns 0.5 0.25 Megohm
Cathode Bias (MaX.) tievrrrriiininniiseeeroacrerenonosnnnans 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier Triode Pentode
Section Section
Plate VOlAge . .ovviiiiineiiiiiiiiniianerttisennesinnsanennnen 150 200 Volts
Grid NO.2VORage ..ovvveiiininiiiniiarenianeccieonennas . — 125 Volts
Cathode Bias ReSIStOr ...covviviiniinneneiiecncionannnns .. 150 68 Ohms
Plate Current .. ..ciiiiiiiiiiiiiiiiiiiiiirreaasanenanennns . 9.2 24 Ma
Grid No. 2 Current . . —_ 5.2 Ma
Transconductance ... .. 4600 10,000 umhos
Amplification Factor ........ceeveviviiiinniiienennns . 40 —
Plate Resistance (APProx.) couoveieeiieeeeernneesssnnnnsnns .. 8700 70,000 Ohms
Grid No. 1 Voltage for ib = 100 ua (APProx.) «...ovveevvvenvnnns -5.0 -8.5 Volts

INSTANTANEOUS PLATE KNEE CHARACTERISTICS
Eb=40V, Ec2 =125V, Ecl1 =0V
tb = 40 Ma, Ic2 = 15.5 Ma

BCY5 VHF AMPLIFIER

2CYS5, 3CY5, 4CYS

Sharp Cutoff Tetrode

Construction ............. Miniature T-51»
Base ........iihiennnns Button 7 Pin, E7-1
Basing.. .o iiveeniierinirrscssennnnas TEW
Outline .. iiiiiiiiiiiiieiiiiiiiiiinees 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA
HEATER OPERATION

2CY5 3CY5 4CYS 6CY5
Heater Voltage........cooiiiviiiiiiiiinnnene, 2.4 2.9 4.5 6.3
Heater Current ............... 600 450 300 200 Ma
Heater Warm-up Time 11 11 11 — Seconds
Maximum Heater-Cathode Voltage .......ccoiiiiiiiiiiiiiieniieiennnnnnes 100 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)
Grid NOo. 1to Plate ....uiiii ittt ittt it ieieteniseennasaananan 0.03 Pf
a1 =2 4,5 Pf
[T 4T G 3.0 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) ......covviiiinnninnnnn. .. 180 Volts
Grid No. 2 Supply Voltage (Max.) 180 Volts
Grid No.2Voltage ...covvviiiriiiiiiinnnnnnnnn. See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (MaxX.) ...viviiiiiiiiiiiieiiiiiiinerennreeseeanaeronneens 2.0 Watts
Grid No. 2 Dissipation (MaxX.) «viviiiriinniiiienrrennnnns 0.5 Watt
Positive Grid No. 1 Voltage (Max.) .......cvvviinnrnnnnnnn 0 Volt
Cathode Current (Max.)eeeverereritiiinnnereronnnnnenenens 20 Ma
Grid Circuit Resistance (Max.) ........coiiiiiiiiiiiiines 0.5 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Plate VOIlage v v init i eeiiitteieeseteenneiituteeareesennansnenesseseees 125 Volts
Grid No. 2 Voltage . 80 Volts
Grid No. 1 Voltage . -1 Volt
Plate Current ......coiiiiiiiiiiiiiiii i iiii i 10 Ma
Grid No. 2 Current 1.5 Ma
Transconductance 8000 umhos
Plate ReSiStanCe....oviiiieiiriirrirreeenrnnrinernsenenns 0.1 Megohm
Grid No. 1 Voltage for Ib = 20 ua -6 Volts

NOTE:

(1) Shield No. 316 connected to cathode.
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VERTICAL DEFLECTION 60Y7

OSCILLATOR and AMPL'FIER 8CY7, 11CY7

Double Dissimilar Triode

Construction ........... ..Miniature T-6'2
Base .....iiieiiininiaen. Button 9 Pin, E9-1
Basing ...viiiiiiniiiiiiiiieniiaann. 9LG
Outline ... iiiiiiriiiiiii it iians 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA
HEATER OPERATION

I

8CY7 6CY7
Heater Voltage........coiiiiiiiiiiiiiiieennninnnnnes . 6.3 Volts
Heater Current ............... 750 Ma
Heater Warm-up Time — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....ouiiiiiiriiiiiiriiiriiiiiiiiiiiiiiniiseanaesnans 200 Volts
Heater Positive with Respect to Cathode
DC i et Ceenaas ettt 100 Volts
Total DC and Peak TS P 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)
Section No. 1 Section No. 2
Gridto Plate .. ..cciiiniiiiiiiiiiiiiiieeiiiaieananeias 1.8 4.4 Pt

Input: gto(h + k) .. 1.5 5.0 Pf
Output: pto (h + k) 0.30 1.0 Pf
RATINGS (Design Maximum Rating System)

Vertical Vertical

Defl. Osc.! Defl. Amp. ")
Section No. 1 Section No. 2

DC Plate Voltage (Max.) «c.oeeiriiiiineiiniieieenenens 350 350 Volts
Peak Positive Pulse Plate Voitage (Max.) ............. —_ 1800 Volts
Peak Negative Pulse Grid Voltage (Max.) ............. 400 250 Volts
Plate Dissipation (Max.)@ ... .. iiiiiiireniiinnnnnns 1.0 5.5 Watts
DC Cathode Current (Max.) .....coiiviiiiiiiiiianiennnn — 35 Ma
Peak Cathode Current (Max.) ........cciiiiviiniiinnn — 120 Ma
Grid Circuit Resistance
Cathode Bias (Max.) ........... PO PPN 2.2 2.2 Megohms
Fixed Bias (MaX.) ..vvereieirnnnnnrareenonenvannnnnss 2.2 — Megohms

CHARACTERISTICS AND TYPICAL OPERATION
Section No. 1 Section No. 2

Plate VOlta8ZE ....ootti it it itiicecsacencnannsens 250 150 Volts
Grid Voltage -3.0 — Volts
Cathode Bias ReSiStor .......oviiiirviiiiniiiinnninn — 620 Ohms
Plate Current ... . oo 1.2 30 Ma
Transconductance 1300 5400 pmhos
Amplification Factor ................. Ceseneenaenaeness 68 5

Plate Resistance (AppProx.) ...vvveiiiiiieeeeinsnnannn,s 52,000 920 Ohms
Grid Voltage for |b = 200 xa (Approx.) ... — -40 Volits
Grid Voltage for Ib = 10 ua (Approx.) -5.5 — Volts

Plate Current at Ec = -30 VDC (ApPpProx.)........cueene. — 3.5 Ma
INSTANTANEOUS PLATE KNEE CHARACTERISTICS
Eb=60V, Ecl=0V, |Ib =80 Ma

NOTES:

(1) For operation in a 525 iine, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid-leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.
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6025

5CZ5

Color Television Type

AUDIO POWER AMP.
or VERTICAL DEFLECTION AMP.

Beam Power Pentode
Construction

Base Button 9 Pin, E9-1
Basing....viiiiiiiiiiiiiiiiie 9HN
Outline ... i it 6-4
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.812 In.
Maximum Overall Height ...... 3.062 in.

ELECTRICAL DATA
HEATER OPERATION

R Miniature T-6Y2

6CZ5
Heater Voltage.............. 6.3 Volts
Heater Current ... .o iiiiiiiiiiiiiiiiiiiiianans 450 Ma
Heater Warm-up Time 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......cuiiiiiiii ittt r e iieeiaiirannaans 200 Volts
Heater Positive with Respect to Cathode
.................................................................... 100 Volts
Total DC and PeakK. ...uuiiiiiiiireenenssssenanannereresececannneaceerns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Grid No. 1to Plate (MaX.)..o.vviieiiiinennnnnnenns PR e, 0.4 Pf
Input: glto(k+ h+ g3+ g2) ... .. 9.0 Pf
Output: Pto (K4 h 4 834 82) ittt ii ittt ananeannnens 6.0 Pf
RATINGS (Design Maximum Rating System)
Vertical Class Al
Deflection Power
Amp. Amp.
DC Plate Voltage (Max.) ........c.oivvnunenn 350 350 Volts
Peak Positive Plate Voltage (Abs. Max.) .. 2200 — Volts
DC Grid No. 2 Voltage (Max.) ..vvvvviieiiiiiiiineneinnnns 315 285 Volts
Peak Negative Grid No. 1 Voltage (Max.) ........... 275 — Volts
Plate Dissipation (Max.)®) ....iiiiiiiiiiiinrennnes . 10 12 Watts
Grid No. 2 Input (Max.) .c..veiiiiiiiiiiiiiennenannn e 2 2 Watts
Average Cathode Current (Max.).... 45 — Ma
Peak Cathode Current (Max.) .......coviininiiinnneenns 155 — Ma
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) ...iiieiireriinneeneneenanneannnnnns 0.5 0.1 Megohm
Cathode Bias (Ma@X.) v.vvvirereniininnnnnnnnns 1 1 Megohm
Bulb Temperature (At Hottest Point) (Max.) 250 250 °C
CHARACTERISTICS AND TYPICAL OPERATION
AF Power Amplifier Single Tube Push Pull
Class Al Class AB1
Plate Voltage oottt ieie e iiieiaiinennnnn 250 350 Volts
Grid No.2 Voltage .........ccuunnn.. 250 280 Volts
Grid No. 1 Voltage .................. -14 -23.5 Volts
Peak AF Grid No. 1 Voitage 13 — Volts
Peak AF Grid to Grid Voltage@4) .., — 47 Volts
Zero Signal Plate Current........... 46 46 Ma
Maximum Signal Plate Current .... 48 103 Ma
Zero Signal Grid No. 2 Current ....... 4.6 3 Ma
Maximum Signal Grid No. 2 Current . 8 13 Ma
Transconductance ..........covvune. . . . 4800 — pmhos
Load Resistance ................oou0n 5000 — Ohms
Load Resistance (Plate to Plate) — 7500 Ohms
Power Qutput ... ... ..ttt 5.4 21.5 Watts
Total Harmonic Distortion ...........c.cciiiiiinenun.n, 10 1 Percent

INSTANTANEOUS PLATE KNEE VALUES
Eb=70V, Ec2=250V, Ecl=0V

Ib = 130 Ma, Ic2 = 16 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"
the duty cycie of the pulse must not exceed 15% of one horizontal scanning cycle.

(2) Under no circumstances should this absolute value be exceeded.
(3) No Grid No. 1 Current should flow during any part of the input cycle.

(4) Low resistance is required by the Grid No. 1 Circuit such as transformer or impedance

coupling devices.
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OSCILLATOR, MIXER Bnm
AMPLIFIER or AFC
High Mu Triple Triode
Construction.............. Compactron T-9
Base ....cciieeennnn Button 12 Pin, E12-70
Basing ..eviieiiiiiiiiiiiiiiiiii, 12BQ T9
Qutline ..ottt 9-56
Maximum Diameter ...... 1.188 In
Maximum Seated Height ... 1.500 In
Maximum Overall Height ...... 1.875 tn.
ELECTRICAL DATA U0
HEATER OPERATION
Heater Voltage. . . ouv ittt ittt it i e ettt anannan 6.3 Volts
Heater Current ... .iiiiiiiiiiiiiiiii ettt ettt iisinannecsanerane 450 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak. .. iivi ittt tiniiiiiiieneeeeearirnnnenssnenenas 200 Volts
Heater Positive with Respect to Cathode
5. 100 Volts
Total DC and PeaK..u.ueeeriteeeiriiiaeeoerernnnnnnsueeseeosenaaaeenan 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded) (Each Section)
Grid to Plate 1.5 Pf
2.2 Pf
0.5 Pf
RATINGS (Design Maximum Rating System) (Each Section)
Plate Voltage (Max.) .vuioiiiiiiiiiriieeetunsnteereetininasesnaneessnnnas 330 Volts
Plate Dissipation (Each Plate) (Max.).....oouiiiniiiiiiiiinneniiienneennnnn 2.0 Watts
Plate Dissipation (Plates 1, 2, and 3) (Max.) ......oviiiiviiininnnenens 6.0 Watts
Positive Grid Voltage (Max.) .iiiiiiiiiiinieenriereiiiinnneesoenansnsnnnes 0 Volt
Negative Grid Voltage (Max.) ......iiiiiiiiiiiriiiiiiiiiiiiiiierennnnnas 50 Volts
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier—Each Section
Plate Voltage 125 Volts
Grid Voltage ..... -1.0 Voit
Plate Current 4.2 Ma
Plate ReSIStanCe...ccueiiiiiiiiiineeiitteeetntineecsensearonasonnns 13,600 Ohms
TransconduCtanCe .....uiiieeitiieriiiiiiineerervrineeennnnannnneess 4200 umhos
Amplification Factor .......coiiiiiiiiiiiiiiiiii i e .. 57
ECTor 1D == 20 @ .ottt i ettt e ettt -4 Volts

DAMPER BDMAIBDMM

12D4A, 17D4A

Heater-Cathode Diode

Construction  .......ieeveeiinn.. Octal T-9 (5

Base (... .ciiiiiiiiiinen Octal 5 Pin, B5-85 Q)

Basing() ..iiiieiiiiiiiiiiiiiiiiennans 4CG

Outline .vvvnevieiiniiennineinninnins 9-41 G 5
Maximum Diameter ............ 1.188 in. * Tl
Maximum Seated Height ....... 2.750 In. "
Maximum Overall Height ...... 3.313 In. FOLIO”

406

ELECTRICAL DATA
HEATER OPERATION

17D3A 12D4A
Heater VOItage. .« oo i iiiir ittt iiisinnininneninsnnnne 16.8 12.6
Heater Current 450 600
Heater Warm-up Time ....oieviiiiiiriiioneccesaannnss 11 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
5 L
Total DC and Peak

6DASA/6DMJIA
6.3 Volts
1200 Ma
— Seconds

1000 Volts
5000 Volts
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Heater Positive with Respect to Cathode
DC

100 Volts

Total DC and Peak...... vt tea it i, 300 Volts
DIRECT INTERELECTRODE CAPACITANCES
Heater to Cathode ............ 3.0 Pf
Plate to Cathode and Heater... ceen 9.0 Pf
Cathode to Plateand Heater.........oiiiieeiiiiii il ciien 7.0 Pf
RATINGS (Design Maximum Rating System)
Damper Service®
Peak Inverse Plate Voltage (Max.) 5000 Volts
Plate Dissipation (Max.) .....viieennnns 8.0 Watts
Steady State Peak Current (Max.) e 900 Ma
DC Plate Current (Max.) ......cvevvnunnnnn 185 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for tb =340 Ma ........... erasaeeae ireeeeaseceniraaes 30 Volts

NOTES:

(1) Pins 1, 2, 4, and 6 should not be used as tie points.

(2) Foroperationinab25 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

BDE4 DAMPER

17DE4, 22DE4

Heater-Cathode Diode

(5)p
Construction .........ooiiiln Octal T-9
Base® .......... .. Octal 5 Pin, 85-85 Q) T9
Basing®@) ... i,
Outline  ...oveevveennns ﬁ
Maximum Diameter N N o "
Maximum Seated Height ....... 3.250 In. OO}
Maximum Overall Height ......3.813 In. w m
0 L

ELECTRICAL DATA
HEATER OPERATION
22DE4 17DE4 6DE4
Heater Voltage................. reeiieeen et e, 22.4 17 6.3 Volts

Heater Current ....... . 450 600 1600 Ma
Heater Warm-up Time ....iiiiiiininnieetrrnennsnannenns 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC e ereserai e, Ceeenenan Cevenans P 900 Volts

Totai DC and Peak

5500 Volts

Heater Positive with Respect to Cathode
DC ....... ereieeens 100 Volts
Total DC and Peak..... 300 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Heater to Cathode ........ ittt iiiiiirieinenn.
Plate to Cathode and Heater,.. ..
Cathode to Plate and Heater...........ccoviviiiiinen FS PN

RATINGS (Design Maximum Rating System)
Damper Service

Peak Inverse Plate Voltage (Max.)® ......iiivviinninnss 5500 Volts

Ptate Dissipation (Max.) ......oovnvvee.. 6.5 Watts

Steady State Peak Current (Max.) . 1100 Ma

DC Plate Current (IMaxX.) «...eviiuiinenrriitueionrenanersnecesoscannesananns 180 Ma

CHARACTERISTICS AND TYPICAL OPERATION

Tube Voltage Drop for Ib=350Ma ............ et esssecatassnaaneasrorannnnse 34 Volts
NOTES:

(1) On some base arrangements Pins 1, 4, and 6 are omitted.

(2) Pins 1, 2, 4, and 6 shouid not be used as tie points.

(3) Foroperation in a525 line, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
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Color Television Type BDEB

IF AMPLIFIER

4DE6
Sharp Cutoff Pentode
Construction ............. Miniature T-51;
Base ...cciiiinieniiins Button 7 Pin, E7-1
Basing t.oviiiiiiiiiiiiiiiaiiiiiean CM
Outline ..oviniuiiiiiiiiiiiiiiirnanas 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.
Wiy
ELECTRICAL DATA 7tH i
HEATER OPERATION
4DE6 6DE6
Heater VoOItage. ...ccvviniiiiii i iiiiiiiiniineeiintaasscannranes 4.2 6.3 Volts
Heater Current ........ . 450 300 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak. . iveurrieriiiiiininieitiiseenennsnrannessssnnnans 200 Volts
Heater Positive with Respect to Cathode
5 0 100 Volts
Total DC and Peak........ N 200 Volts

DIRECT INTERELECTRODE CAPACITANCES
Shielded Unshielded

Grid No.1to Plate ......cciiniiiiiiiiiiiiiiiiiiiiiiii e 0.015 0.025 Pf
Input: glto(th+ k+ 82+ g3+ 1S) .. .. 6.5 6.5 Pf
Output: pto(h+k4+ 82+ 83+ IS)ccciiiiiiiiiiiiiiinn., 3.0 2.0 Pf
RATINGS (Design Maximum Rating System)
Class Al Amplifier
Plate Voltage (MaX.) .ocuiiiiiininnenirooeneninaronoerrreersssninnnneseoins 330 Volts
Grid No. 2 Supply Voltage (Max.) ...viiieiiiiiiniiiiirineeiieiinnneennro 330 Volts
Grid NO.2VOHage ...vvvviinneacrcirroreennennns See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (MaX.) ...ciuieeeeeieeeroienanreorooseneeroresecescsconna 2.3 Watts
Grid NO. 2 INput (MaX.) tiiiiiiiieneinieeansnnnnenneecroerenans 0.55 watt
Positive Grid No. 1 Voltage (Max.) .....ivririiiiinnneeirinennnnensanennn, 0 Volt
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage ........ haeaaa et isaienoiesasenaatteroattesissrsancserenoosaas 125 Volts
Grid No. 3 Voltage .... Connected to Cathode at Socket
Grid No. 2 Voltage ..... 125 Volts
Cathode Bias Resistor 56 Ohms
Plate CUITeNt .. uiiiiiiiii ettt iiiviirneseetessnenssnnnnnnnes 15.5 Ma
Grid No. 2 Current 4.2 Ma
TransconNdUCLaNCe ....viiiiiiirinnnceaaonessanesossorsnenonnns 8000 xmhos
Plate Resistance (APProX.) vvviieeererareeeeoonnnnessonneans 0.25 Megohm
Transconductance with Ecl = -5.5, Rk =0 700 umhos
EClfor 1D =20 4@ ..iurnuiunnrniieeeinneneneeseseesannnsunsonssnncnaanannes -9 Volts
VERTICAL DEFLECTION 6DE7

OSCILLATOR and AMPLIFIER

10DE7, 13DE7, 19DE7

Dissimilar Double Triode

Construction ............. Miniature T-612
Base .........c000ennn Button 9 Pin, E9-1
Basing ....ciiiieiiiiiiiiiiiiiiin, ..9HF
OULING iivuriieerienrenneeeiessnnrenas 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.

Maximum Overall Height ...... 2.625 In.
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ELECTRICAL DATA
HEATER OPERATION

nical Manual

19DE7 13DE7 10DE?7 6DE7
Heater Voltage......ccoiiiiiiirininniinnns 19.4 13.0 9.7 6.3 Volts
Heater Current ......... .. . 300 450 600 900 Ma
Heater Warm-up Time 11 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....iviiuiiiiiiiiiieiiiiieieeeeiiiiieseneeannnnons 200 Volts
Heater Positive with Respect to Cathode
DC .. 100 Volts
200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section No. 1
Gridto Plate ................. 40
Input: gto(h+ k). . 2.2
Output: p to (h + k) 0.52
RATINGS (Design Maximum Rating System)
Vertical Deflection Oscillator and Amplifier®)

Section No. 1

Oscillator
DC Plate Voltage (Max.) .. cceiiiiiiirioieronnnnannnnns 330
Peak Positive Pulse Plate Voltage (Abs. Max.).. —
Peak Negative Pulse Grid Voltage (Max ) S 400
Plate Dissipation (Max.)@ ...... 1.5
Average Cathode Current (Max.). 22
Peak Cathode Current (Max.)...covvreiniiiiiiininns 77
Grid Circuit Resistance (Self Bias) (Max.)............ 2.2

CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage ..........
Grid No. 1 Voltage ...
Plate Current .......
Transconductance
Amplification Factor
Plate Resistance (Approx.) ...
Grid Voltage for Ib = 10 ua....
Grid Voltage for Ib = 50 ua....
Plate Current at Ec = -24 Vdc
Zero Bias Plate Current

Eb =60 V; Ec = 0 (Instantaneous Values) ......... —

NOTES:

Section No. 2
8.5 Pf
5.5 Pf
1.0 Pf

Section No. 2
Amplifier

275 Volts

1500 Volts

250 Volts

7.0 Watts
50 Ma
175 Ma

2.2 Megohms

Section No. 2
150 Volts
-17.5 Volts
35 Ma
6500 umhos
6.0
925 Ohms
— Volts
-44 Volts
10 Ma

80 Ma

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-

ing Practice for Television Broadcast Stations; Federal Communicat

ions Commission,’’

the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate bias resistor or ot
is required to protect the tube in the absence of excitation.

her suitabte means

7DJ8, 12DJ8

Bn.la VHF CASCODE AMPLIFIER

Double Triode
Construction .............Miniature T-6Y%
Base Button 9 Pin, E9-1
Basing 9
Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage........ 12.6 7.0
Heater Current ........iiiiiiiiiiiiiiiiiiieei e 180 300
Maximum Heater-Cathode Voltage
RMS, Voltage Between Cathode and Heater
{(Grounded Cathode Section)...........covviuuuuns 50 80

U

6DJ8
6.3 Volts
365 Ma

50 Volts
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DC Component of Cathode to Heater Voltage

(Grounded Grid Section).....vvieiiiereieiennnnns 130 130 130 Volts
Peak Voltage Between Cathode and Heater;
Cathode Positive with Respect to Heater

(Grounded Grid Section) ....cecererceniinnninnn 150 180 150 Volts

DIRECT INTERELECTRODE CAPACITANCES

Unshielded Shielded
Grounded-Cathode Section?

Grid to All Elements ExceptPlate.............c.ciiiiiiiaa, 33 33 Pf
Plate to All Elements Except Grid......coovvivinnaiiiennnnn 1.8 2.5 Pf
Plate to Grid ....vvireniiirieirrtiireeerronnennssssrarassnnns 1.4 1.4 Pf
Gridto Heater .. ..ouvviiiiiiiii ittt iiiiieiiiiinnaens 0.13 0.13 Pt
Grounded-Grid Section®)
Cathode to All Elements Except Plate 6.0 6.0 Pf
Plate to All Elements Except Cathode ... 2.8 3.7 Pf
Plateto Grid .....ccviiiiiiiiiiiinnnenn, 14 14 Pf
Cathode to Heater .. .. .. 2.7 2.7 Pf
Plate to Cathode.....ooviiiiiieiii it iiiiiiiie e iiirenas 0.18 0.16 Pf
Plate (Grounded-Grid Section) to Plate

(Grounded-Cathode Section) (Max.) .....cc..... Chererne 0.045 0.15 Pf
Grid (Grounded-Cathode Section) to Plate

(Grounded-Grid Section) (Max.) ....cvviriiiriennniinnnns 0.005 0.005 Pf
RATINGS (Design Center Rating System) (Each Section)
Plate Supply Voltage (Ib = 0 Ma) (MaX.) .o iiiiininriiinnnerssenenans 550 Volts
Plate Voltage (Max.)@® .........ccvvunn. e 130 Volts
Plate Dissipation (Max.) .. 1.8 Watts
Cathode Current (Max.).....ccvviveeeaenn 25 Ma
Negative Grid Voitage (Max.) 50 Volts
Grid Circuit Resistance (Max.)..\.......... 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier (Each Section)
Plate Voltage .. ooviiiiiiiii i it i ittt ettt ittt aeeaas 90 Volts
Grid Voltage ............. .. -1.3 Volts
Plate Current ........... .. .. 15 Ma

Transconductance
Amplification Factor
Equivalent Noise Resistance

NOTES:

(1) Grounded-cathode section (Section No. 1) connects to Pins 6, 7, and 8. Grounded-grid
section (Section No. 2) connects to Pins 1, 2, and 3.

(2) In order not to exceed the maximum permissible plate voltage when the cascode ampli-
fier has AGC voltage applied to it, a voltage divider is recommended for the grid of the
grounded-grid section (Circuit A).

With grid current biasing for the grounded-cathode section, the plate voltage across this
section should not exceed 75 volts when an AGC voltage is not utilized (Circuit B).

12,500 umhos
33
300 Ohms

CIRCUIT A
\ B+
VOLTAGE
DIVIDER

[ AGC

VOLTAGE -



160

CIRCUIT B
GRID
LEAK
BIAS

_| B+
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Color Television Type

IF AMPLIFIER

6DK6

3DK6, 4DK6, 12DK6

Sharp Cutoff Pentode

Construction ............. Miniature T-5%
Base ......... ..Button 7 Pin, E7-1
Basing ... b, 7CM
Outline ..ottt 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height .......1.875 In.
Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA
HEATER OPERATION
12DK6 4ADKé6 3DK6 6DK6
Heater Voltage...........ccoiiivveeninnn.. 12.6 4.2 3.15 6.3 Volts
Heater Current .................. ... 150 450 600 300 Ma
Heater Warm-up Time ............. — 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC Component ........ - 200 200 — Volts
Total DCand Plate..........ccovennen. 200 300 300 200 Volts
Heater Positive with Respect to Cathode
Dl ittt et 100 100 100 100 Volts
Total DC and Peak 200 200 200 200 Voits
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 110 Plate (MaX.).ueetieiieiirinnneeiieeeriesnnnnnrsereasasiasannnns 0.025 Pf
Input .o i e . 6.3 Pf
Output 1.9 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (MaX.) ...iviiriniieioeiniieeeanenannnnss Ceerertirrreaaan 330 Volts
Grid NO. 2 Supply VOItage (MaX.) cevueienurereieerontosenseennseanarennnnes 330 Volts
Grid No. 2 Voltage .........ovvvvnnn See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (MaxX.) ...veiniiiiiiiiiiiteeeeeeennnssssseeeasnnnnnnnnens 2.3 Watts
Grid No. 2 Dissipation (Max.) .....ccvvvieininneinnans 0.55 Watt
Positive Grid No. 1 Voltage (Max.) ....veiiiiiiiarienneranesererannnnnonnas 0 Volt
CHARACTERISTICS AND TYPICAL OPERATION
Plate Volage «v.viii ittt ittt ittt it ieiietenteenenenenansnnnnnan 125 Volts
Grid No. 3 Voltage (Suppressor) Connected to Cathode at Socket
Grid NO. 2 Voltage . ..uieii ittt ettt iiis st ie e 125 Volts
Cathode Bias Resistor ... 56 Ohms
Plate Current ............. 12.0 Ma
Grid No. 2 Current ........ 3.8 Ma
Transconductance ........ 9800 umhos
Plate Resistance...........covveennenn. ven 0.35 Megohm
Grid No. 1 Bias for Ib of 20 u@ (APPrOX.) . vutevneeeenenenrarocararearnrnnnes -6.5 Volts
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VERTICAL DEFLECTION BDN7
OSCILLATOR and AMPLIFIER
Double Dissimilar Triode
Construction ..........oooiii. Octal T-9
BasS€ .vvviiiiiiiiiniiinn Octal 8 Pin, B8-142 T9
BaSiNg t.iivviviiiiienriniianenneanns, 8BD
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.438 In.
Maximum Overall Height ...... 3.000 In. JUUoL
ELECTRICAL DATA
HEATER OPERATION
Heater Voltage 6.3 Volts
Heater Current 900 Ma
Maximum Heater-Cathode Voltage
Heater Positive with Respect to Cathode
[ O3 0o T 4 T o 7o ] 3 -1 £ T S 100 Volts
Total DC and Peak. ...viiiriiiiiiiiieiiiiieeiineietrnetototennnnnnnns 200 Volts
Heater Negative with Respect to Cathode
Total DC and Peak......... N ieiiieeeeedsasaatateratatatttetbentbenens 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 1 Section 2
4.0 5.5 Pt
2.2 4.6 Pf
0.7 1.0 Pf
RATINGS (Design Maximum Rating System)
Vertical Vertical
Oscillator Deflection
Service Service
(Section 1)) (Section 2)"
DC Plate Voltage (Max.) ......cviuiiiiinnnnnneeiiianaen 350 550 Volts
Peak Positive Puise Plate Voltage (Max.) ............. - 2500 Volts
Peak Negative Grid Voltage (Max.) ...ovvveveiiinninnn, 400 250 Volts
Plate Dissipation (Max.) .......ccoviiiiiiiiiiiiinnnn., 1.0 10 Watts
DC Cathode Current (Max.}) «.v.vviiiiiininnnceenaninnns — 50 Ma
Peak Cathode Current (Max.)....oovvnviiiniinennanernns — 150 Ma
Grid Circuit Resistance
With Fixed Bias (Max.) .ccvuireniiinanrrnnernnneinanss 2.2 2.2 Megohms
With Cathode Bias (Max.) «vovviiniiiiiineinneeceainen 2.2 — Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Section 1 Section 2
(Oscillator) (Amplifier)
Plate Voltage ......c.ooouiiiiiiiiiiiiiiiiiiieieiii, 250 150 250 Volts
Grid Voltage ..... et iet e, -8.0 06> -9.5 Volts
Amplification Factor ................. 22.5 — 154
Plate Resistance (Approx.) «coeeveeenennnn. eeeeenens 9000 — 2000 Ohms
TransconductanCe .....eeverieiieiieeninnnnneseeonones 2500 — 7700 umhos
Plate Current ......... e etseneteraee i i 8.0 68 41 Ma
Grid Voltage (Approx.)
e | T Y -18 — =22 Volts
Ib=50ua........... et ee et eaaa, — — -23Volts
NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle,

(2) In stages operating with grid-leak bias, an adequate cathode-bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(3) Applied for short interval (two seconds maximum) so as not to damage tube.
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6004

12DQ4, 17DQ4
Heater-Cathode Diode
Construction ........ BN Octal T-9 (50
Base ...Octal 5 Pin K
Basing ....covveeiiiiieeiieaniinnnnans 4CG
Outline  ....uiiiniiiiiiiiiiiiiiriin 9-15
Maximum Diameter ............ 1.188 In. m; ‘70
Maximum Seated Height ....... 2.875 in. o O
Maximum Overall Height ...... 3.438 In. N ]
406

ELECTRICAL DATA
HEATER OPERATION

12DQA 6DQ4

Heater VOltage. vttt iiiiiiiiieectierosnninnnnnnns 12,6 6.3 Volts
Heater Current .............c0viiinnn 600 1200 Ma
Heater Warm-up Time ................ 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
5. T 900 Volts
Total DC and Peak......vveuiiiiiiiinnneiiaierinransuasonesancecnnnanes 5500 Volts
Heater Positive with Respect to Cathode
.............................. 100 Volts

Total DC and Peak......... 300 Volts
DIRECT INTERELECTRODE CAPACITANCES
Heater to Cathode ........c.cciiiiniiiiiiiiiiiiieietneerenirieesaneeennnnnons 4.0 Pf
Plate to Cathode and Heater.. 5.0 Pf
Cathode to Plate and Heater 8.5 Pf
RATINGS (Design Maximum Rating System)
Peak Inverse Plate Voltage (Max.) .c..ooeiuiurerirnrenrrressecsaansosnssens 5500 Volits
Steady State Peak Plate Current (Max.) 1000 Ma
DC Output Current (MaX.) voveeinreeeiniinerinnnnnas 175 Ma
Plate DisSipation (Max.) ...iuieenerieuireeeeinnrnriinsetsesaccsaeresearsnns 6.0 Watts
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib = 250 Ma . ...oiiiiiiiiiiiinsivionecsnnnnacsononns 32 Volts

6003

DEFLECTION AMPLIFIER

Color Television Type

HORIZONTAL

Beam Power Pentode

Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 4.250 In.
Maximum Overall Height ......5.000 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage............coiiiiiiiiiieenennns
Heater Current ... ... . i,

Maximum Heater-Cathode Volitage

Heater Negative with Respect to Cathode
Total DC and Peak......oovvvvninnnnnnnnns
Heater Positive with Respect to Cathode

DC .......... Geverteratianaias

Total DC and Peak.....ovvviivienininnan,
DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)

Grid No. 1 to Plate

Ti2

I
6.3 Volts
2500 Ma
200 Volts

100 Volts
200 Volts

0.5 Pf
23 Pt
11 Pf
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RATINGS (Design Maximum Rating System)
Horizontal Deflection Amplifier®)

DC Plate Supply Voltage (Boost + DC Power Supply) (Max.) 900 Volits
Peak Positive Pulse Plate Voltage (Max.) ......covivviiiiiinnae.., e 7000 Volts
Peak Negative Pulse Plate Voltage (Max.) .....ccveiviiiiinennnnn. ceee 1500 Volts
Grid No. 2 Voltage (Max.) .....ciiiiiiiiiiiiiiiiiiiieriiiiiinneenenn PN 175 Volts
Peak Negative Grid No. 1 Voltage (Max.} ....covvviiiiniiineneenns ees 200 Volts
Plate Dissipation (Max.)@ ... .. iiiiiiirieretirernerenanianaennnn 24 Watts
Grid No. 2 Dissipation (MaX.) .....iiiiietiieinireraiiiinnnneaeanns e 3.2 Watts
Average Cathode Current (Max.)......oiiiiiiiiiiiiiiiiiiiiiinnnnss . 285 Ma
Peak Cathode Current (MaxX.) ...cvveveeeeeeerernnnnennennnsnsases 1000 Ma
Grid No. 1 Circuit Resistance (Max.)...ovivieiiiiiiinniiiiiinnnanns 0.47 Megohm
Temperature (At Hottest Point) (Max.) ...coiiiiiiiiiiiiiiiinniniaaen., 240 °C
CHARACTERISTICS AND TYPICAL OPERATION

L2 23 I o} - 1 =P 175 Volts
Grid No. 2 Voltage ..........cocvvivnnnn, A 125 Volts
Grid No.1Voltage ......cccviiiiiiiiinnns -25 Volts
Plate Current ..........cvoviiniiiinenns 110 Ma
Grid No. 2 Current ......ocvveevvvinnnnn. 5 Ma
Transconductance ........cooovvveieinns PN 10,500 yumhos
Plate Resistance (Approx.) 5500 Ohms
Amplification Factor® ............couoen 33
EClfor Ib = 1.0 M@ t.tvuttiiitiiiiiinnncresinnnnseessinsassssccosocenannas -75 Volts

INSTANTANEOUS PLATE KNEE VALUES

Eb=70V, Ec2=125V, and Ecl1=0V

Ib = 550 Ma, and Ic2 = 42 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,””
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(3) Triode connected with Eb and Ec2 = 125 V and Ecl = -25 V.

HORIZONTAL 6DQ6B/6GW6

12DQ6B/12GW6
DEFLECTION AMPLIFIER 12006B/126W¢
Beam Power Pentode
Construction .........ccoevvinnn Octatl T-12 H
Base .......... 5, 6 or 7 Pin, B5-190, 86-122
B86-148, B7-111 or B7-119
Cl-2 or C1-3 TI2
Maximum Overall Height ...... 4.250 In. TOq0
ELECTRICAL DATA

HEATER OPERATION

17DQ6B/  12DQ6B/ 6DQ6B/

17GWé 12GW6 6GW6
Heater Voltage.....oooveeevvenniiiinnnninannes 16.8 12.6 6.3 Volts
Heater Current ......... 450 600 1200 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK....vveviiriiiiieeeetseeensinsnnrerorereosnrsnsnnases 200 Volts
Heater Positive with Respect to Cathode
5. 0 100 Volts
Total DC and Peak......vvviuniiiiereeeenssssiinnreneoasosonnnnansnens 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Grid No. 1 to Piate 0.5 Pf
15.0 Pf
7.0 Pf

gn Maximum Rating System)

Horizontal Deflection Amplifier®

DC Plate Supply Voltage (Boost + DC Power Supply) (Max.) ............. 770 Volts

Peak Positive Puise Plate VOItage .........covvienrueniensanannnn 6500 Volts

Peak Negative Pulse Plate Voltage (Max.) 1500 Volts

Grid No. 2 Voltage (MaxX.) .c.ivviiirnecnrenennnneens 220 Volts

Grid No. 1 Voltage (MaxX.) .iiunuvrririiisnierarersasecasosonenscsacsnnnces -55 Volts
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Peak Negative Grid No. 1 Voltage (MaxX.) ...cvveniniinniiernnenenannnnnnns
Plate Dissipation (Max.)@ ................ v v
Grid No. 2 Input (Max.) ..........
Average Cathode Current (Max.).. e
Peak Cathode Current (Max.) ............ enn
Grid No. 1 Circuit Resistance (Max.) .....cciiiiiiiiiiiiiieiannns
Bulb Temperature (At Hottest Point) (Max.) .. ...cciiiieeeniiiiienanns
CHARACTERISTICS AND TYPICAL OPERATION
| =3 G VY | € 1 =
Grid No. 2 Voltage .. . . .

Grid No. 1 Voltage ..
Plate Current .......
Grid No. 2 Current
Transconductance
Amplification Factor®
Plate Resistance.......ccoiiiiiiiiiiiiiiieneneiinnns
Ecl for b = 1.0 Ma (Approx.)
INSTANTANEOUS PLATE KNEE VALUES
Eb =60V, Ec2 =150V and Ecl =0V

Ib = 345 Ma, and Ic2 = 27 Ma

NOTES:

Sylvania Technical Manual

330 Volts

18 Watts
3.6 Watts
175 Ma
610 Ma

1.0 Megohm
220°C

250 Volts
150 Volts
-22.5 Volts
65 Ma
1.8 Ma
7300 pmhos
4.4
18,000 Ohms
-42 Volts

(1) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate bias resistor or other suitable means

is required to protect the tube in the absence of excitation.

(3) Amplification factor with tube operating as a triode with 150 volts on the plate and Grid

No. 2 and -22.5 volts on Grid No. 1.

AVERAGE PLATE CHARACTERISTICS
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PLATE VOLTAGE

10DR7, 13DR7

6DR7 VERTICAL DEFLECTION
OSCILLATOR and AMPLIFIER

Double Dissimilar Triode

Construction ............. Miniature T-6%;
Base .......... «ve.....Button 9 Pin, E£9-1
Basing 9

Outline

Maximum Overall Height 2625 In.
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ELECTRICAL DATA
HEATER OPERATION

13DR7 10DR7 6DR7
Heater Voltage. ....ooviiiiiiiiiiiiinietiinininnnennss 13 9.7 6.3 Volts
Heater Current .....oiiiiiiiiiiiiiiiirirnnnaieeeenns 450 600 900 Ma
Heater Warm-up TimMe .......ciiiiiericnnnsssernnsnnns 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak......oovvvivnnnannanes e veraisiereraasaee et 200 Volts
Heater Positive with Respect to Cathode
010 100 Volts
200 Volts

Total DC and PeakK......ovviviiiiineeeeiresiionnresessesssessanecnans
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Section No.1 Section No. 2

Gridto Plate .....uineiiiiiiiiiiiiii it iieiiii s 45 8.5 Pf
Input: gto(h+ k). . 2.2 5.5 Pf
Output: pto (h 4+ k) 0.34 1.0 Pf

RATINGS (Design Maximum Rating System)
Vertical Deflection Oscillator and Amplifier®)

Section No.1 Section No. 2

Osciltator Amplifier

Plate Voltage (Max.) ...viviiiiineeeeroionnnnnns 330 275 Volts
Peak Positive Pulse Plate Voltage (Abs. Max.).. PN —_ 1500 Volts
Peak Negative Pulse Grid Voltage (Max.) ......ccov0vns 400 250 Volts
Plate Dissipation (Max.)@ .....iiiiiiiiiiiiiiiiinennes 1.0 7.0 Watts
Average Cathode Current (Max.)....... 20 50 Ma

Peak Cathode Current (Max.) 70 175 Ma

Grid Circuit Resistance Self Bias 2.2 2.2 Megohms

CHARACTERISTICS AND TYPICAL OPERATION
. Section No. 2

Plate Voltage .......ociviiiiiiiiiiiiiiinienannns 150 Volts
Grid NO. 1 VOItage ..oovviiiiiiineiinncerenaneranesesans -17.5 Volts
Plate Current ................ .. 35 Ma
Transconductance ........... 6500 umhos
Amplification Factor .................. 6.0

Plate Resistance (Approx.) «voeeeevenns 925 Ohms
Ec for Ib = 10 ua (Approx.)............. — Volts
Ec for Ib = 50 xa (APProx.)...cveeivvees ees . —-44 Volts
Ibat EC = =24 VdC (APProX.) +..virriiviiiennoernnnnnes —_— 10 Ma

INSTANTANEOUS PLATE KNEE VALUES (Section No. 2)

Eb=60V;Ec=0

Ib = 80 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

AVERAGE PLATE CHARACTERISTICS
(Section No. 1)
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AVERAGE PLATE CHARACTERISTICS
(Section No. 2)
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PLATE VOLTAGE

Color Television Type
6084 VHF AMPLIFYIPER
2Ds4

High Mu Triode

Construction ............ Nuvistor, Metal
Base..Ceramic Wafer Twelvar 5 Pin, E5-65
BasSiNg ..viviireienosranieniniinnensns 12AQ
Outline
Maximum Diameter ............ 0.440 In.
Maximum Seated Height ....... 0.625 In.
Maximum Overall Height ...... 0.800 In. i
ELECTRICAL DATA 1200
HEATER OPERATION
2Ds4 6DS4
Heater Voltage. .. coviiiiiiiiierinereneianiniaeeatirenccnnensaens 2.1 6.3 Volts
Heater Current ...... PN 450 135 Ma
Heater Warm-up Time 8 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK...ccvvieenisiseincarosennsssarsrssseesasansassonsons 100 Volts
Heater Positive with Respect to Cathode
Total DC and Peak......cuviieiiieeenaeieiuirersstaniecsnssensssnacnnaons 100 Volts
DIRECT INTERELECTRODE CAPACITANCES
e 4 e IR o T 3 - (- R 0.92 Pf
input: gto(h4+Shell) cvoiviiiiiiriniinniinneeanes ees 4.3 Pf
Output: pto(th+ k4 Shell) ...covvviiiiniiinnnns . ceee 1.8 P
Heater to Cathode ........ e 1.6 Pf
Plate to Cathode . ....c.iiiiieiiiiienieeiniieenriiiririneneanannsens . 0.18 Pf
RATINGS (Design Maximum Rating System)

Plate Supply Voltage (MaX.) s.ooiuieriineeiiaresnarnsnseanasssncssnranasesas 300 Volts
Plate VOHAEEe (MAX.) ..viirerrireennceeesossencasssssssasssscassssasasesans 135 Volts
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Plate Dissipation (Max.) .....
DC Cathode Current (Max.} ...oviererernennnnaannnn
Negative Grid Voltage (Max.)
Positive Grid Voltage (Max.)
Grid Circuit Resistance
Fixed Bias (IMaX.) ..iivviiuinineiererenoeanneeroseeoaoasaccoccaccncacaanss
Self Bias (IMaX.) viiiiiiinineorroseresonesssaserosaotossnsnnscscsosnsnnns
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier

167

1 Watt
15 Ma
55 Volts

0 Volt

0.5 Megohm
2.2 Megohm

Plate Voltage ......ciiiiiiiiiiiii i iiiiietii i eenennns 70 110 Volts
Grid Resistor .............. . .. 47,000 — Ohms
Cathode Resistor ... - 130 Ohms
Plate Current ...... 7 6.5 Ma
Transconductance ........ 12,500 9000 xmhos
Amplification Factor 68 63
Plate Resistance (Approx.) ......... 5440 7000 Ohms
Ec for Ib = 100 ga (Approx.)........ . e .. — -5 Volts
Ecfor Ib =10 pa (APPrOX.) .. teerreerrerreoerooaaocosonannnnsonens — -6.8 Volts
VERTICAL DEFLECTION 6DTH

AMPLIFIER

12DT5, 25DT5

Beam Power Pentode

............ .Miniature T-6%,
Button 9 Pin, E9-1

Maximum Diameter . vee...0.875 1N,
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA
HEATER OPERATION

25DT5 12DT5
Heater Voltage....... e eeecesirtrseetteenatanan 25 12.6
Heater Current .........cccoiuiiiinnns eeeaas 300 600
Heater Warm-up Time ......ioiiiiiiirenenannnnns 11 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak

Total DC and Peak

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid NO. Lo Plate ....iniiiiiiiiiiiiiiaiiiniiiiiereneteennsenseennannanns
Input: gl to (h + k) ces
Output: pto (h + k)
RATINGS (Design Maximum Rating System)
Vertical Deflection Amplifier®)
Plate Voltage (Max.) ....ciirieinereieeteeereeneeananrronereaieenaneennnen
Grid No. 2 Voltage (Max.) ...oeieineienecnanaannnanans eee
Peak Positive Pulse Plate Voltage (Abs. Max.)........
Peak Negative Pulse Grid Voltage (Max.) ............
Plate Dissipation (Max.)@) .......iiiiviinennnrennnne,s
Grid No. 2 Dissipation (Max.)® ......
Average Cathode Current (Max.)...... .
Peak Cathode Current (Max.) ..viiiiiiiiiieiaiinereeneeenannnnnsonnannn
Grid Circuit Resistance

Fixed Bias (Max.}) ........ et aee ettt a et ittt st

Cathode Bias (Max.) ....ovviininnnrennenenaeaanaans O
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ............... S eeeeceeseeerrerstarissetrennncttecstnns
Grid No. 2 Voltage ...........
Grid No. 1 Voltage ..............
Plate Current ............ Crreereraena,
Grid No. 2 Current ..........
Transconductance ..........
Ecl for Ib = 100 za (Approx.).

JUUW

6DT5

6.3 Volts
1200 Ma

— Seconds

200 Volts

100 Volts
200 Volts

0.57 Pf
12.5 Pf
4.9 Pf

315 Voits
285 Voits
2200 Volts
250 Volts
9.0 Watts
2.0 Watts
55 Ma
190 Ma

0.5 Megohm
1.0 Megohm

250 Volts
250 Volts
-16.5 Volts
38 Ma
2.0 Ma
6200 xumhos
-35 Volts
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INSTANTANEOUS PLATE KNEE VALUES
Zero Bias: With Eb =60V and Ec2 = 150 V

Plate Current ......civiiiiiiiiniieioreeaererronneenonarseacnsans .. 100 Ma
Grid NO. 2 Current ... i ittt ittt iieanrecaocsaocsncnans 15 Ma
NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

Color Television Type
BDTGA FN; DETECTJSR

3DT6A, 4DT6A

Sharp Cutoff Pentode

Construction ............. Miniature T-514

Base ..Button 7 Pin, E7-1
Basing
QOutline
Maximum Diameter ............ 0.750 1n.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA TN ]
HEATER OPERATION
3DT6A 4ADT6A 6DT6A
Heater Voltage 3.15 4.2 6.3 Volts
Heater Current 600 450 300 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....voiiiiiiiiiiieiiiiii i iiniiiaeiesrienriinnenns 200 Volts
Heater Positive with Respect to Cathode
Dl ittt it it e et ity 100 Volts

Total DC and Peak
DIRECT INTERELECTRODE CAPACITANCES (Shielded)™)
Grid NOo. 1to Plate ....iineiiiiiiii i ittt it iiiiiin e 0.02 Pf

200 Volts

Grid No. 1 to Grid No. 3 0.1 Pf
Grid No. 3 to All Other Electrodes 6.1 Pf
Grid No. 1to Grid No. 2, Grid No. 3, Heater,
and Internal Shield and Cathode ............ciiiiiiiiiiiiiiiiiiiinnne, 5.8 Pf
Grid No. 3to Plate ... ...ttt it ittt i 1.7 Pf
RATINGS (Design Maximum Rating System)
FM Detector Service
Plate VOoItage (MaX.) c.vitieiiinninteeeroanssenernntonasssnsoosorssnasacass 330 Volts
Plate Dissipation (Max.) ............. . 1.7 Watts
Grid No. 3 Voltage (Max.) ............ ceee e 28 Volts
Grid No. 2 Supply Voltage (Max.) 330 Volits
Grid No.2Voltage .......c.ccociiiiiiiiiiinnnnnnn See Rating Chart (Gen. Info. Sec.)
Grid No. 1 Voltage (Positive Bias) (MaxX.) coveirrianeriierninnueneanersins 0 Volt
Grid No. 2 Input
For Eb2 up t0 165 Voits (Max.).....covuiiiiiiiiiiii i iiiieinnennss 1.1 Watts
For Eb2 Between 165 and 330 Volts............ See Rating Chart (Gen. Info. Sec.)
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Supply Voltage. .. .oviieiiiiiiiiiiiiiieetineetinennnecanertonnennnn 150 Volts
Grid No. 3 Supply Voltage............. 0 Voit
Grid No. 2 Supply Voitage............. 100 Volts
Cathode Bias Resistor ............... 560 Ohms
Plate Current ........... 1.55 Ma
Grid No. 2 Current 1.80 Ma
Transconductance
Grid No. 1to Plate ...ououiiniiiiii i it 1350 yumhos
Grid No.3toPlate ......coiiiiiiaiiiniiinnnnnns P 515 umhos
Plate Resistance (Approx.) ........... 0.15 Megohm
Grid No. 1 Voltage for Ib = 10 na -5.2 Volts
Grid No. 3 Voitage for Ib = 10 ua -4.2 Volts

NOTE:
(1) Shield No. 316 connected to cathode.
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RF AMPLIFIER or 6DT8
OSCILLATOR and MIXER
12DT8
High Mu Twin Triode
Construction ............. Miniature T-62
BaS€ ...iiiernvenenenen
Basing® ..
Outline .............. i teeseeeranees
Maximum Diameter ............ 0.875 In.
Maximum Seated Height .......1.937 In.
Maximum Overall Height ...... 2.187 In.
ELECTRICAL DATA JUU L
HEATER OPERATION
12DT8 6DT8
Heater Voltage. . ..cvouiiiiiiiiinreraneeiiienrnaresenacsonasses 12.6 6.3 Volts
Heater Current ... ..coeeeieienirerennrnnacteneeonnesnonnenss 150 300 Ma

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK...vuieuiivreeesiasiiioeeessssnarssseasaasssssnssans 200 Volts -
Heater Positive with Respect to Cathode

DC tivrereriienaniennnvnnnnsnnns 100 Volts

Total DC and PeakK...ooeeerreeneiiananerarssrsecasasosnnans 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)

! Section
. 0.

Gridto Plate .....viiiiiiiiiiiiiiiiirrerienicianenennnssssnns . 1.6 Pf
Input: gto(k+h+1S) .......... . 2.7 Pf
Output: pto(k+ h+1S) .. " 1.6 Pf
Heater to Cathode ......c.viiiiiiiiiiiriniiiietiieneenoaneanns . 3.0 Pf
Grounded Grid Operation
Input: Ko (B h 4 1S) ottt iriiaiirarreiensaaees 5.3 Pf
Output: Po(B+ h 4 IS) iiiiiiiiiiiiiii ittt iiitttacaatannees 2.8 Pf
RATINGS (Design Center Rating System)
Plate Voltage (MaX.) ..viiieririnieanaeeoninesenetetarotisnnesssscsnnaaans 300 Volts
Plate Dissipation (Max.) .......... 2.5 Watts
Negative Grid Voltage (Max.) 50 Volts

Grid Circuit Resistance
Fixed Bias (Max.) 0.25 Megohm
Self BiasS (MAX.) tiriiruererronieiiisassnassrnranceronssaransssrossasans 1.0 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier—Each Section

Plate VOItagEe ....oviiiiiiiiriiiiiiettiiinneeenasesanioionnenss 100 250 Volts
Cathode Bias Resistor 270 200 Ohms
Plate Current ........ 3.7 10.0 Ma
Transconductance ... 4000 5500 umhos
Amplification Factor 60 60

Plate Resistance................. 15,000 10,900 Ohms
Ec for Ib == 10 p@ (APPrOX.). . ccvruiiiieeeerrnonrnosossnnasnsans -5 -12 Volts

NOTES:
(1) Section No. 1 connects to Pins 6, 7, and 8.
(2) An internal shield is connected to Pin No. 9 to provide isolation between the two sections.

Color Television Type an 4

UHF OSCILLATOR
20v4

Medium Mu Triode

Construction ............ Nuvistor, Metal
Base..Ceramic Wafer, Twelvar 7 Pin, E7-83
Basing ........ sedeesasersesunsanente 12EA
Outline
Maximum Diameter ............ 0.440 In.
Maximum Seated Height ....... 0.625 in.

Maximum Overall Height ...... 0.800 In.
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ELECTRICAL DATA
HEATER OPERATION

2DV4 6DV4
Heater Voltage 2.1 6.3 Volts
Heater Current 450 135 Ma
Heater Warm-up Time 8 — Seconds
Maximum Heater-Cathode Voltage — 100 Volts
DIRECT INTERELECTRODE CAPACITANCES
Gridto Plate ... ...oniiiiii ittt iiiar ettt 1.8 Pf
Grid to Cathode, Heater, and Shell ...... 4.4 Pt
Plate to Cathode, Heater, and Shell ........ 1.9 Pf
Plate to Cathode 0.25 Pf
Heater to Cathode 1.4 Pf

Grid to Cathode......... DRSSP ORI 3.7 Pt
RATINGS (Design Maximum Rating System)
Class Al Amplifier

Ptate Supply Voltage (Max.)! 300 Volts
Plate Voltage (Max.) ...iiiiinrniiiiiiiioinnnanneeeersaanasessssonannes 125 Volts
Grid Voltage
Negative Bias (Max.) ............. . -55 Volts
Peak Positive Bias (Max.) .. 2 Volts
Piate Dissipation (Max.) 1 Watt
Cathode CUurrent (Max.)...uueeuirnuteeeseeeinninnnnnarseersanensnsassons 15 Ma
Grid Circuit Resistance®
Fixed BiasS (IMBX.) uvuurerrninreeioceeroanosseansononsaeseseasnancessss 0.1 Megohm
Cathode Bias (MaxX.) ...iiiiiiiinnuieirenervnennnnnenenscornronnsesss 0.2 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Plate SUpPlY VOItage. .ttt iiiiiei ittt iiiaatncaraseaannaaenns 75 Volts
Cathode Bias Resistor .........coiivviiiniiiiianns 100 Ohms
Amplification Factor ..........cvivieiiieieiiiniinns 35
Plate Resistance (APpProx.) «....oevvieviiiinennennnans 3100 Ohms
TransconduUCtanCe ....iieeiiiurriereoneeennrnnnnnnes 11,500 umhos
Grid Voltage for tIb = 10 ua..c.oiviiiiiienannnvennnns -7 Volts
Plate Current .. ... i i it i it e 10.5 Ma
Oscillator at 950 MH2z
Plate Voltage 60 Volts

Grid Voltage ....... -2 Volts

Grid Resistor 5600 Ohms
Plate Current 8 Ma
Grid Current 350 pa

NOTES:

(1) A plate supply voltage of 300 volts may be used provided that a sufficiently large resistor
is used in the plate circuit to limit the plate dissipation to one watt under any condition
of operation.

(2) For operation at shell temperatures up to 135° C.

Color Television Type
GDWAA DANPER

12DWA4A, 17DW4A

Heater-Cathode Diode

Construction .........oiial Novar T-9
Base ........... Novar Button 9 Pin, E9-75
Basing® ......iiiiiiiiiiiiieiieee 9HP
Outline

Maximum Diameter ...... P 1.188 in.

Maximum Seated Height .......

Maximum Overall Height ......3.
ELECTRICAL DATA

HEATER OPERATION

T T

17DW4A 12DW4A 6DW4A
Heater Voltage 16.8 12.6 6.3 Volts
Heater Current 450 600 1200 Ma
Heater Warm-up Time .........ccovviinnnennn, 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
D e e 900 Volts
Total DC and Peak....uuuuuir ettt atan et aanaiaenaenneerienas 5500 Volts

100 Volts
300 Volits
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DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Heater to Cathode .......i.iiiiiiiiinriiiiiiiieneennrerssteenosesanernnnns
Cathode to Plate and Heater
RATINGS (Design Maximum Rating System)
Damper Service
Peak Inverse Plate Voltage (Max.)@ ...
Plate Dissipation (Max.) .............00t
Steady State Peak Current (Max.)
DC Plate Current (Max.) .....ciiiiiiiiiiriiieennnrnneasesatassnnsnnnsssanns
CHARACTERISTICS AND TYPICAL OPERATION
Tube Voltage Drop for Ib = 350 Ma
NOTES:
(1) Pins 1, 3, 6, and 8 should not be used as tie points.
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oo
o oo
VOV
233

5500 Volts
8.5 Watts

1300 Ma
250 Ma

25 Volts

(2) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

Color Television Type ﬁnw 4B
DAMPER

Heater-Cathode Diode

Construction ........covviuinn., Novar T-9
Base ........... Novar Button 9°Pin, ES-89
(Exhaust Tip on Base)
Basing ..iiiiiiiiiiiiniiieiininniiies 9HP
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.625 In.
Maximum Overall Height ...... 3.005 In.

The 6DW4B is identical to the 6DW4A except
for base with exhaust tip at bottom and
shorter bulb.

ILAVAIN

Color Television Type

KEYED AGC, SYNC SEP./AMP. (T) 6“X8IECI.84
VIDEO AMPLIFIER (P) 10DX8/LCL84

Triode and Pentode

Construction ............. Miniature T-6%2

Base ..... erenaeenaas Button 9 Pin, £9-1

BaSiNE tcocvvrevssrrrrevinnnnnsnnnens 9HX

OUtliNe  .invievininnsreninenarnaonannen 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 in.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA
HEATER OPERATION 10DX8/

LCL84

Heater Voltage...ovviiiiiiiiiiiiiniiiiiiieteeciceennnronsanens 10.2
Heater Current ... .oieuutriiiiiiiinnnereeecessnnossaneneseenn 450

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DCand Peak. ... iiiniiiiiiiiiiiiiiiiiiaiiiiesatenisranansacnsnnnans
Heater Positive with Respect to Cathode
DC and PeakK. ...oueiiiieiinsieionneeaesoessnsansrsronsosnnsssssrsons
DIRECT INTERELECTRODE CAPACITANCES
Pentode Section
Gl to All Elements (Except Plate).....ccvviiiiiiiinieienrranenannnensnans
Plate to All Elements (Except Grid No. 1) ......
Plate to Grid No. 1 (Max.)....vvveiniiiierennnnnnn
Grid No. 1 to Heater (Max.}) ....ccocioiinenenannn

JUU

6DX8/ECL84
6.3 Volts
720 Ma
200 Volts

200 Volts

~—oo

cos0
TV
B
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Triode Section

Gl to All Elements (Except Plate). ... i 4.0 Pf
Plate to All Elements (Except Grid No. 1) 2.3 Pt
Plate to Grid NO. 1 ...t i i ittt i e 2.7 Pt
Grid to Heater (Max.) ...ttt it et tiiiiia e eeanens 0.1 Pf
Coupling
Triode Plate to Pentode Grid No. 1 {(Max.) ......cooiiiiiiiiiiiiiaaaan.. 0.01 Pf
Triode Grid No. 1 to Pentode Grid No. 1 (Max.) ..........ciiiiiineniiin 0.01 Pf
RATINGS (Design Center Rating System)
Pentode Section
Plate Supply Voltage (MaxX.) c.oiiiiiiiiiiiii it enanenaannans 550 Volts
Plate Voltage (MaxX.) «..iiiuenniieeeettiinertatioiiiveeeneesnannnnns 300 Volts
Grid No. 2 Supply Voltage (Max.) ...ooveeiiiiinriiiiiiiii e 550 Volts
Grid No. 2 Voltage (Max.) .oiiiinnnitii ettt iireiinaans 300 Voits
Cathode Current (MaxX. ). vt i et i it iir et iine s 40 Ma
Plate Dissipation (Max.) ...ttt e 4 Watts
Grid No. 2 Dissipation (Max.) ... .ottt aeaeanaas 1.7 Watts
Grid No. 1 Circuit Resistance

Fixed Bias (Max.) ..iiiiuiiiniiiiiiiiiiiian it iiiaiaeiaeeaeennancnanas 1 Megohm

Cathode Bias (MaX.) ..iiiiiiiiniiiiiiiiii ittt iaiiiniaasenaans 2 Megohms
Triode Section
Plate Supply Voltage (Max.) c.uuueiiiiiiiiie it 550 Volts
Plate Voltage (IMaX.) ..iiuiiiitiinnen e iinate e sineannneanaenan 300 Volts
Cathode Current (MaxX.). o oottt e iaaianaaaaeanans 12 Ma
Plate Dissipation (MaX.) .uiuruiratmtie i aiiie et 1 Watt
Grid No. 1 Circuit Resistance

Fixed Bias (MaX.) ...uiiiiiiininiii ittt iiiiiaana i 1 Megohm

Cathode Bias (Max.) ...t i it iieineiaaas 3 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Pentode Section
Plate Voltage .....covviiiiiiiiiiiiiiii s 170 200 220 Volts
Grid NO. 2 Voltage ..ot iiiiiiiiiiiien s 170 200 220 Volts
Grid No. 1 Voltage .....ooiiiiiriiiiiieiiiinnnnnes -2.1 -2.9 -3.4 Volts
Plate Current ... ... .ottt 18 18 18 Ma
Grid No.2Current ... .. i 3 3 3 Ma
TranscondUcCtanCe ........iienniiinnennncneannaenn 11,000 10,400 10,000 umhos
Piate Resistance...... ..ot iiiiiiiniiinnnnanae. 100,000 130,000 150,000 Ohms
Amplification Factor (Grid No. 1 to Grid No. 2)..... 36 36 36
Triode Section
Plate VOItage o vttt e i i e s 200 Volts
Grid No. 1 Voltage -1.7 Volts
Plate Current .......... 3 Ma
TransconNdUCIANCE .. .itunr ittt ittt i 4000 ymhos
Amplification Factor ..........iiiiiiiiiiiiiiiiiiir it 65

BDZ4I6AF4A Color Television Type

2D24/2AF4B UHF OSCILLATOR
3DZ4/3AFAB

Medium Mu Triode

Construction ............. Miniature T-5;
Base .........ccciilnn Button 7 Pin, E7-1
Basing ...iiiiiiiiiiiii i 7DK
Outline ...voiiiiiiiiiiiiiii i, 5-1
Maximum Diameter ............ 0.750 in.
Maximum Seated Height .......1.500 In.
Maximum Overall Height ...... 1.750 In.

ELECTRICAL DATA e
HEATER OPERATION
2DZ4/2AFAB  3DZ4/3AFAB  6DZ4/6AF3A

Heater Voltage 2.35 3.2 6.3 Volts
Heater Current 600 450 225 Ma
Heater Warm-up Time ................ 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak................. 180 180 50 Volts
Heater Positive with Respect to Cathode
DC . 100 100 25 Volts

................. 180 180 50 Volts
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DIRECT INTERELECTRODE CAPACITANCES (Shielded)
[ e IR (o T d - - P 1.8 Pf
Input: gto (h + k + ES) 2.2 Pt
Output: p to (h + k + ES) 1.3 Pf
RATINGS (Design Maximum Rating System)
UHF Oscillator Service
Plate Voltage (MaX.) ..ueeireiiiiiiiiiurerrnasisennoneenessoossnannanees 135 Volts
Plate Dissipation (Max.) ............. et e 2.3 Watts
Negative Grid Voltage (Max.) ..iiiriruretiiiiinineinsoneeeseasnnnnnnees 50 Volts
Grid Current (Max.).......oovviinnnnnn Ceeteaiiiecsiasatnenasesarennn 2 Ma
Cathode Current (Max.)...vovveenrvvionnnnns e 20 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate SUpply Voltage. ... iiiiiiiiiiiiiiiesttiiinetttanesserenennncnans 80 Volts
Plate Resistor ........ .. .. 2700 Ohms
Plate Current ...... 15 Ma
Transconductance ................... 6700 umhos
Amplification Factor ................. 14
Plate Resistance (Approx.) ces 2000 Ohms
ECfor 1b =20 pa (APPrOX.) . e ettt inininnnreterennistonrsecesecocsannsnnnns -11 Volts
Oscillator at 1000 MHz®)
Plate Supply Voltage.. 135 Volts
Plate Resistor ........ 2700 Ohms
Grid Resistor ......... e 10,000 Ohms
Plate Current ................. 15.5 Ma
Grid Current (Approx) 800 na

NOTE:
(1) Measured in JEDEC Standard Oscillator No. 400.

Color Television Type
SHUNT REGULATOR BEA4

Beam Triode

Construction............. Compactron T-12

Base ...............Button 12 Pin, E12.74

Top Cap .. .C1.34

BasSiNg covvvieererireennnnanarraoenins 12FA

Outline  ...vuiiiiiiiiiiiniienennneen 12-90
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 4.000 In.
Maximum Overall Height ...... 4.375 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage...........ovvvnenanns e 6.3 Volts
Heater Current ..ottt ittt iiiiiasttanncassnnns PN 200 Ma
Maximum Heater-Cathode Voltage

Heater Positive with Respect to Cathode..... Not Recommended
Heater Negative with Respectto Cathode ........cvviniiiiiiiiiinnnnn 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid to Plate ...t i it e i e e 0.036 Pf
Input: gto(h+Kk) ... 1.9 Pf
Output: pto (h + k) 0.63 Pf
RATINGS (Design Maximum Rating System)
Plate-Supply Voltage, Unregulated (Max.) ...coiiiinriaiiiirinninnnnnnss 60,000 Volts
Plate Voltage (MaxX.) ....cviiiiiiieninernnnnssonanns 27,000 Volts
Negative DC Grid Voltage (Max.) ....c.ccvvvnnnnn. 135 Volts
Peak Negative Grid Voitage (Max.)®) ,........... 440 Volts
Plate Dissipation (Max.) . 30 Watts
DC Plate Current (Max.) 1.6 Ma

Grid Circuit Resistance (Max.)@
CHARACTERISTICS AND TYPICAL OPERATION
Shunt Voltage Regulator Service

Unregulated DC Supply Voltage .. ...coiiiiiiiiiiiiiiiiiiiiienannnnnanens
Equivalent Resistance of Unregulated Supply . RPN
DC Reference Voltage .......covviiviiinnennennns
Equivalent Resistance of Reference Supply .....
Effective Grid-Plate Transconductance ..........
DC Plate Current for Zero Load Current ......ciuienrverneenonnnerancnnns

3.0 Megohms

36,000 Volts
11 Megohms
200 Volts
1000 Ohms
200 xmhos
1000 upa
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DC Plate Current for Load Current of 1 Ma ... .ccoiiniiiniieininnnnesanas 45 ya
Regulated DC Output Voltage at Zero Load Current 25,000 Volts
Regulated DC Output Voltage at Load Current of IMa....ovviiiiiiiianns 24,500 Volts

NOTES:
(1) Peak value for duration of 20 seconds maximum during equipment warm-up.
(2) With flyback transformer high-voltage supply.
WARNING:
X-ray radiation shielding may be necessary to protect against possible danger of personal
injury from prolonged exposure at close range if this tube is operated higher than 16,000 volts.

BEA] VERTICAL DEFLECTION
OSCILLATOR and AMPLIFIER

15EA7

Double Dissimilar Triode

Construction  .......ciciiiiiiiiieeniins T-9

Base .....cciiiienenenaiaiana,

Basing

Outline -
Maximum Diameter ............ 1.281 In.
Maximum Seated Height ....... 2.439 In.
Maximum Overall Height ...... 3.000 In.

ELECTRICAL DATA
HEATER OPERATION

15EA7 6EA7
Heater Voltage......... 14.8 6.3 Volts
Heater Current ................ ... 450 1050 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK..vusreireieieeesnseensiaesnnrsvnnerasasosanorsnnsos 200 Volts
Heater Positive with Respect to Cathode
DC tiiiiviiiinenanns P P 100 Voits
Total DC and Peak 200 Volits
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section Section
No.1® No. 2
Gridto Plate ......ciiiiiiiiiii ittt 4.0 8 Pf
input: gto(h+ k) 2.2 6 Pt
Output: p to (h 4+ k) 0.6 1.3 Pf
RATINGS (Design Maximum Rating System)
Vertical Deflection Osciliator and Amplifier®)
Section Section
No.1® No. 2
Oscillator Amplifier
DC Plate Voltage (Max.) cvvvvvieiiiiererananiennecesasocaans 350 550 Volts
Peak Positive Pulse Plate Voltage (Abs. Max.)......cevvnes — 1500 Volts
Peak Negative Pulse Grid Voltage (Max.) 400 250 Volts
Plate Dissipation (Max.)® ........cvivevnnns 1.0 10 Watts
Average Cathode Current (Max.)............. 22 50 Ma
Peak Cathode Current (Max.) ......cciiiiiiiiiiiiiiiinnnnnn 77 175 Ma
Grid Circuit Resistance
Fixed Bias (MaX.) ..iieiiveinroinnraiisreonnnsssissonansons 1.0 1.0 Megohm
Self Bias (MaX.) «vuvrererianaasonserasenacsssaoronnsonnnns 2.2 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Section Section
No.1® No. 2
Plate VOItage ...oovieneneiiiiriniiineecenctasesscccannnnnans 250 175 Volts
Grid No. 1 Voltage . -3 =25 Volts
Plate Current ........cooiiiiiiiiiiiieiininenenaraeietonanes 2.0 40 Ma
Transconductance 2200 6000 smhos
Amplification Factor .........cciieiviiiiiiiiiiiiiiaiiannans 66 5.5
Plate Resistance (APProxX.) co.oveeveivneineenrencnieannonses 30,000 920 Ohms
Ec for Ib = 20 pa (APProx.)...cceeecieeenseneneanes Cerereaes -5.3 — Volts
Ec for Ib == 200 ga (APProX.)...vevueeeesscesensesansaonsocnns — -45 Volts

INSTANTANEOUS ZERO BIAS PLATE VALUES (Section No. 2)
Eb=60V, Ec =0
Ib = 100 Ma
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NOTES:

65}

@)
3

For operation in a 525 line, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.
in stages operating with grid-leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

Section No. 1 connects to Pins 4,5, and 6.

or

Color Television Type
VHF OSCILLATOR ayl:d MIXER BEABI BGHsA
GENERAL PURPOSE AMPLIFIER SEAB, SGHS, SaHEA,

Medium Mu Triode and
Sharp Cutoff Pentode

Construction ............. Miniature T-6%;
Base Button 9 Pin, E9-1
Basing 9,
Outline -
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 in.
Maximum Overall Height ...... 2.187 In. g

ELECTRICAL DATA
HEATER OPERATION 5EAS8

9EA8 5GH8
19EAS8 SGHSA SGH8A 6EA8/6GHBA

Heater Voltage......... .. 189 9.5 4.7 6.3 Volts
Heater Current ..........cccovvnnnnen .. 150 300 600 450 Ma
Heater Warm-up Time 11 11 11 11 Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and PeakK.....oeevrererrrrarannnrerorecasssnonnnsnsaascannan 200 Volts

Heater Positive with Respect to Cathode

DC ovveiinieianens 100 Volts

Total DC and Peak. 200 Volts
DIRECT INTERELECTRO
Triode Section
Grid to Plate . ...ciiieiiiiiiiaiiiiiatiinteeiaesiinneeeiarerenasineninnnas 1.7 Pf
Input ...oveiiiniiiennn. 3.2 Pf
Output ....cvvvevnnnn 1.9 Pf
Heater to Cathode 3.0 Pf
Pentode Section
Grid No. 1to Plate (Max.)..ceiiiiiininiiinnininncnannnnnanns 0.01 Pf
g =¥ 3 I 5.0 Pf
Output ...ooviiannnen 3.4 Pf
Heater to Cathode 3.0 Pf
RATINGS (Design Maxlmum Rating System) Pentode
Section
Triode Pentode Horiz. Defl.
Section Section Osc.m)
Plate Voltage (Max.) .....cciiiiiinnironiinainnns 330 330 350 Volts
Grid No. 2 Supply Voltage (Max.) .......ovvvens — 330 330 Volts
Grid No.2Voltage ......civvvnininnnnnnennns See Rating Chart (Gen Info. Sec.)
Positive Grid No. 1 Voltage (Max.) ............. - 0 Volt
Peak Negative Pulse Grid Voltage (Max.) ...... 0 — 175 Volts
Average Cathode Current (Max.)...ovevviiinnnnn. — — 20 Ma
Peak Cathode Current (Max.)...coevvvvveennnnns - — 300 Ma
Plate Dissipation (Max.) ....ciccovueeninecanees 2. 3.1 2.5 Watts
Grid No. 2 Dissipation (Max.) —_ 0.55 0.55 Watt
Maximum Grid No. 1 Circuit Resistance
Fixed Bias ...ovuviiniiiniiiiiiiianisienniacans 2.2 — 2.2 Megohms
SEf BidS viviverereninrnienounnnsnnnnrsnsnsns 2.2 — 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Class Al Amplifier Section Section
Plate Voltage ......civviirriiiiiiiiniiinieiereiineienenanans 150 125 Volts
Grid No. 2 Voltage .. —_ 125 Volts
Grid No. 1 Voltage . — -1.0 Volts
Cathode Bias Resis 56 — Ohms
Plate Current ..........ovvvinun. 18 12 Ma
Grid No. 2 Current — 4 Ma
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Transconductance ...... e 8500 6400 umhos
Amplification Factor 40 —

Plate Resistance (Approx.) e 5000 200,000 Ohms
Eclfor b =10 ua (APDrOX. ). ceuittinnennsnnnronaeensnsnnannn -12 -9 Volts

NOTE:
(1) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

AVERAGE PLATE CHARACTERISTICS
(Pentode Section)
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Color Television Type
SYNC SEP./CLIPPER (T) BEBB
VIDEO AMPLIFIER (P) SEBS, 10EBS

High Mu Triode and
Sharp Cutoff Pentode

Construction ............. Miniature T-6Y2
...Button 9 Pin, E9 1

Maximum Overall Height .:..::2.625 In.

ELECTRICAL DATA
HEATER OPERATION

10EBS 8EBS 6EBS
Heater Voltage......oovvniiiiiiienenennniininnann 10.5 8.0 6.3 Voits
Heater Current ..........oovune. 450 600 750 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....voviviiiiiiiii ittt iiiiininnsnaceceasonnnns 200 Volts
Heater Positive with Respect to Cathode
DC vttt PP P [ 100 Volts
Total DCandPeak.... ...... PR PN 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section

Gridto Plate .....vien i e i i e e 4.4 Pf
Input: gto(h + k) 2.4 Pf
Output: pto (h + k) 0.36 Pf

Pentode Section
Grid No. 1to Plate (Max.).vuuerniererereinnininniueeeeeenrarassannnonesnns 0.1 Pf
Input: glto(h+ k+ g2+ g3+ 1S)....

Output: pto(h+ k+ g2+ g3+ 1IS) 4.2 Pf
Coupling

Triode Grid to Pentode Plate (Max.) .............. e ateeeraee et 0.018 Pf
Pentode Grid No. 1 to Triode Plate (Max.) 0.005 Pf
Pentode Plate to Triode Plate (Max.) ....cvviiiiiiiiiiiiineeeesannnnnns 0.17 Pf

RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section

Plate Voltage (MaxX.) ....iveirirerininienonroinsocanneonnnenes 330 330 Volts
Grid No. 2 Supply Voltage (MaX.) ....ivviiinieiinrieinininnans 330 Volts
Grid No. 2 Voltage ............ ..See Rating Chart (Gen Info. Sec.)
Positive Grid No. 1 Voltage (Max) ............................ 0 Volt
Plate Dissipation (Max.) .....cvveiieinennennenans PN 1.0 5.0 Watts
Grid No. 2 Dissipation (Max.) ..veereiiiiirnnenerenerirvennnnns —_ 1.1 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (MAX.) tiiuvivneiinineinanenanntrnneenninnsanansen 05 0.25 Megohm
Cathode Bias (MBX.) .uvrerrrnenereenenararnensenrnsnonnnans 1.0 1.0 Megohm

CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Section Section

Plate Voltage ......... e eeanenaeea. e eteteaea i araeaaas ees 250 200 Volts
Grid No. 2 Voltage ....... Cereees — 125 Volts
Grid No. 1 Voltage ....... . -2 — Volts
Cathode Bias Resistor . — 68 Ohms
Plate Current ........... 2 25 Ma
Grid No. 2 Current ...... .. — 7 Ma
Transconductance ...... tevee... 2700 12,500 ymhos
Amplification Factor ............. . 100 —

Plate Resistance (Approx.) e raereae e, .. 37,000 75,000 Ohms
Ecl for 1b = 100 pa (APPrOX.).utuirurerneeeneieneanoncnenens .. — -9 Volts
Ecl for Ib = 20 xa (Approx.)...... e e P -5 — Volts

INSTANTANEOUS PLATE KNEE CHARACTERISTICS (Pentode Section)
Eb = 45 Volts, Ec2 = 125 Volts and Ecl = 0 VoIt
= 40 Ma and Ic2 = 15 Ma
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BEF4 SHUNT REGULATOR

Beam Power Triode
Construction........ .....Compactron T-12
Base ........c..e..n Button 12 Pin, E12-74
TOP CaAP +tvvivrirennneneeneniinnsnans C1-34
Basing ...iiiiiiiiiieienainniierienn 12HC
Outline ... iiiiiiiiiiii i, 12-90

Ma)umum Dnameter ............ 1.563 In.

Maximum Seated Height ....... 4.000 In.

Maximum Overall Height ...... 4.375 In.

ELECTRICAL DATA
HEATER OPERATION

Heater VOItage. .o inriiiiit it iretanesenenerseeresnsesssosasoncnonnsasres 6.3 Volts
Heater Current ... ittt erannnenatttaeeranananenes 200 Ma
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode® .......ccoieiiiaiiiiaae, 450 Volts

Heater Positive with Respectto Cathode.................... Not Recommended
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Gridto Plate ... i i et e 0.03 Pf
Input: gto(h+ k) 2.0 Pf
Output: p to (h 4+ k) 0.8 Pf
RATINGS (Design Maximum Rating System)
Plate-Supply Voltage (Unregulated) .....covvvevvererinenenens e 60,000 Volts
Plate Voltage ........coovenuennn PN 27,000 Voits
Negative DC Grid Voltage ..... s 135 Volts
Peak Negative Grid Voltage@) 440 Volts
Plate Dissipation ........... ..o il 40 Watts
DC Plate Current ..............vinnat. - 1.6 Ma
Grid-Circuit Resistance®) ... .. iiiiiiiiiiiiinrrrtiesiinsncasennnnens 3.0 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Shunt Voltage Regulator Service
Unregulated DC Supply Voltage ......coiiiiiiiiiiiiiiiiinineianeeaiienens 36,000 Volts
Equivalent Resistance of Unregulated Supply ....... e ireaeeeareeaa . 11 Megohms
DC Reference VoOItage . .oouuiiiivtriiiniiiinseessesesronnnsnecesssnnnnnns 200 Volts
Equivalent Resistance of Reference Supply .....oovvvivviiiiiiiiiiinnns 1000 Ohms
Effective Grid-Plate Transconductance .. P 200 umhos
DC Plate Current for Zero Load Current ... ... it iiiiiiiiennananns 1000 ua
DC Plate Current for Load Currentof 1 Ma ......... .. oottt 45 pa
Regulated DC Output Voitage at Zero Load Current .......... ... ..., 25,000 Volts
Regulated DC Output Voltage at Load CurrentoflMa................... 24,500 Volts

NOTES:

(1) Sufficient impedance (1000 Ohms is suggested) should be in series with the cathode to
timit the cathode current under prolonged heater-cathode short-circuit conditions to
450 Ma. This protective impedance will minimize the danger of heater burnout in case
of a momentary heater-cathode arc within the tube.
(2) Peak value for duration of 20 seconds maximum during equipment warm-up.
(3) With flyback transformer high-voltage supply.
WARNING:
X-ray radiation shielding may be necessary to protect against possible danger of personal
injury from prolonged exposure at close range if this tube is operated higher than 16,000 volts.

BEHS AUDIO POWER AMPLIFIER
12EHS, 25EHS,
35EHS5A, S0EH5A

Beam Power Pentode

Construction ............. Miniature T-51;
Base ........ciiiiiinen Button 7 Pin, £7-1
Basing .
Outline .....ccvvveviennnnn.

Maximum Overall Height ......2.625 In.

oy
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ELECTRICAL DATA
HEATER OPERATION

SO0EH5A 35EHS5A  25EHS 12EHS 6EH5
Heater Voltage..........coovennnn 50 35 25 12,6 6.3 Volts
Heater Current ............... ... 150 150 300 600 1200 Ma
Heater Warm-up Time .......... 17 17 — 11 — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and Peak........... 200 200 200 300 200 Volts
Heater Positive with Respect to Cathode
DC ..viviiiiinnns RN 100 100 100 100 100 Volts
Total DC and Peak........... 200 200 200 200 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. Tto Plate ... i ittt it eiiiiteneaaaenes 0.65 Pf
Input: glto(k+ g3+ g2+ h) . 17 Pf
OQutput: pto(k+ g3+ g2+ h) 9 Pf
RATINGS (Design Maximum Rating System)
Class Al Amplifier
Plate VOItage (Max.) .iveriiinieiintirinerenneniareonineoissennsssnnaans 150 Volts
Grid No. 2 Voltage (Max.) ............o.0t. [N N . 130 Volts
Positive Grid No. 1 Voltage (Max.) . 0 Volt
Plate Dissipation (Max.) ......c.evviiiinininnnnnnns 5.5 Watts
Grid NO. 2 Input (MaX.) coiteiereniiinittinitinannssaerarnsussssaannannas 2.00 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) ...iiiiiiiiiiiiiieiieiiiiniereestinaaaansasenansensns 0.1 Megohms
Cathode Bias (Max.) e 0.5 Megohms
Bulb Temperature at Hottest Point (Max.)...........iiiiiiiiciaiias 220 °C
CHARACTERISTICS AND TYPICAL OPERATION Push-Pull
ABl1 Amp. Al Amp.
Plate Voltage ...... 140 110 Volts
Grid No. 2 Voltage ....... 120 115 Volts
Cathode Resistor 68 62 Ohms
Peak AF Grid No. 1 Voltage ........oooevviiiinanat, 4.7 3 Volts
Zero Signal Plate Current........ooovviiiviniienn., 47 42 Ma
Maximum Signal Plate Current ............ceevvnnn. 51 42 Ma
Zero Signal Grid No. 2 Current.........oooovnnvennns 11 11.5 Ma
Maximum Signat Grid No. 2 Current ................ 17.7 14.5 Ma
Transconductance ...........ccceeininennn P —_ 14,600 umhos
Plate Resistance (Approx.) . — 11,000 Ohms
Load Resistance ..........ccciiiiiieiniiiiiiiiiinnne 6000M 3000 Ohms
Maximum Signal Power Output ................. 3.8 1.4 Watts
Total Harmonic Distortion .......... ..., 5 7 Percent

NOTE:
(1) Plate to Plate.

GEHT/EF183

VHF/IF AMPLIFIER
3EH7/XF183, 4EH7

Semi-Remote Cutoff Pentode

Construction ............. Miniature T-6%

Base ...Button 9 Pin, E9-1

BaASINE ..iviiiriiiiiiiinania e iaiianes 9AQ

Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height .. ..2.156 In.
Maximum Overall Height ...... 2.406 In.

ELECTRICAL DATA NI
HEATER OPERATION

6EH7/EF183

Heater Voltage.....oovv it iaiaiiies 3.4 4.4 6.3 Volts
Heater Current .......... 600 450 300 Ma
Heater Warm-up Time 11 11 — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC AN PEaK. ..\ ittt ettt iie e enaaenesanannon 150 Volts
Heater Positive with Respect to Cathode
Total DC and PeaK....vteieereneeeeeinueeaineiieeonisinosacecannns 150 Volts
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DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid NO. 110 Plate (MaX.)euueeerieeiniinnseesarersosoinnsososssononnnenns

input: glto (h+ k+ g2 + g3 + 1S)

Output: pto(h+ k+ g2+ g3+ 1S)

RATINGS (Design Maximum Rating System)

Plate Voltage with Ib =0 Ma (Max.) ......c.ccvvunennn Ceteasseianaaaeasan
Plate Voltage (Max.) ..oevierviiiiiininennnecennsn iee

Grid No. 2 Voltage with IcZ =0Ma (Max.) .........

Grid No. 2 Voltage (Max.) ...cvvvenriiineceennnnnns

Plate Dissipation (Max.) ....vvviiveeiianrnnnes

Grid No. 2 Dissipation (Max.) ....cevveeveneeennnns

Cathode Current (Max.)....cveviiveeiiinnennnennnas

Grid No. 1 Circuit Resistance (Max) ...................................
CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage ................ eteaectaesatsenctaancerattocnsnccorrsreanane
Grid No. 3 Voltage ..

Grid No. 2 Voltage .
Grid No. 1 Voltage ..
Plate Current
Grid No. 2 Current
Transconductance
Plate Resistance (APProX.) coeeveeriviviennnnnennns
Grid No. 1 impedance at 40 MHz®,......
Plate Voltage ......ccoiiveiiiiiinnnnnans
Grid No. 3 Voltage ........
Grid No. 2 Supply Voltage...
Grid No. 2 Series Resistor ..
Grid No. 1 Voltage ..........
Transconductance
Ecl for a Cross Mod. Factor of 1% coveeeeas. 850 160 100

NOTE:

Technical Manual

0.005 Pf
9 Pf
3 Pf

550 Volts
275 Volts
550 Volts
275 Volts
2.8 Watts
0.75 Watt
22 Ma
1.0 Megohm

200 Volts
0 VoIt
90 Volts
-2 Volts
12 Ma
4.5 Ma
12,500 pmhos
0.5 Megohm
30,000 Ohms
200 Volts
0 Volt
200 Volts
22,000 Ohms
-2 Volts
12,500 umhos
— Mv rms

(1) Input damping of tube and typical ceramic socket with both cathode leads returned

directly to ground is about 11,000 Ohms.

AVERAGE TRANSFER CHARACTERISTICS
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AVERAGE PLATE CHARACTERISTICS
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GRID NO.2 VOLTAGE
Color Television Type BH]IEHM
IF AMPLIFIER
3EJ7/XF184, 4EJ7
Sharp Cutoff Pentode
Construction ......... «...Miniature T-6'2
Base ........... Cereeee Button 9 Pin, E9-1
Basing ...civnviiiiiriiiciiiiiiaeneans 9AQ
Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height .......2.156 In
Maximum Overall Height ...... 2.406 In.
I
ELECTRICAL DATA IR
HEATER OPERATION
6EJ7/EF184
Heater Voltage...ooveviinniiniiirrreiiiininnnnnnacsnns 6.3 Volts
Heater Current ..... . 300 Ma
Heater Warm-up Time .....civvviaiiiinnrenrcnecasns — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK..uuuvieiteetieseasasnossnnessssetsssssonanssnnnios 150 Volts
Heater Positive with Respect to Cathode
Total DCand PeakK.......ooiviirinineenaeniisavannnsssoceocasnnncens 150 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 110 Plate (Max.)..ovvveieiiriviennoniinneaneroreianranensonnias 0.005 Pf
Input: gl to(h+ k+ g2+ g3+ 19). ver 10 Pf
Output: pto(h+ K+ 824+ 834 1S) ..t iiiiriiniriiieiretrnisnsinnnannnas 3 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage with Ib = 0 Ma (MaX.) ..couriiiiiiineiniirierneensirneenss 550 Volts
Plate Voltage (MaX.) c.iiieiuiuceereeiinianiansastsioseseresessosesssnsennne 275 Volts
Grid No. 2 Voltage with Ic2Z =0 Ma (MaX.) c...vvieiiininnnuierscsonnnnas 550 Volts
Grid No. 2 Voltage (MaX.) ..iiieiririiiiinincnnurenineseioscesnseancsensans 275 Volts
Plate Dissipation (MaX.) ....civviiiiiineeiersiriiacesoncssssassonsnnonss 2.8 Watts
Grid No. 2 Dissipation (Max.) ..c.viiieiinneerenreiinenoiariviornnnenconns 1.0 Watt
Cathode Current (MaX.).u..oeeeereearusuenenenesenerasiseeoncuescasnsnees 27 Ma
Grid No. 1 Circuit Resistance (Max.) ............0v00. treeseeerresensens 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate VORAEE oviueriieiiieirneeeraeerereresnracnosnsssssocacsenesananns 200 Volts
Grid NO. 3VOHAEE v viviiirsintsiaiuessseeeeeaaaaosssinssvessssnssnnses 0 Volt
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Grid No. 2 Voltage .......coovviveee et esarsessanteranesans teecesannasanee 200 Volts
Grid No. 1 Voltage .. -2.5 Volts
Plate Current ............... .. 10 Ma
Grid No. 2 Current . 4.1 Ma

Transconductance 15,000 ymhos
Amplification Factor (G2 to G1) ......... . 60
Plate Resistance (ApPpProx.) ve...eveess.. .. 0.35 Megohm

Grid No. 1 Impedance at 40 MHz®) 30,000 Ohms
NOTE:
(1) Input damping of tube and typical ceramic socket with both cathode leads tied directly

to ground is about 10,000 Ohms.

AVERAGE TRANSFER CHARACTERISTICS
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ICAL DEFLECTION
ﬁEMﬁ VERT A?Vll-PLIE'IER

8EMS

Beam Power Pentode

Construction ............. Miniature T-6%2
Base .....iiiiiiininins Button 9 Pin, £9-1
9

Maximum Overall Height ....::3.062 In.

ELECTRICAL DATA
HEATER OPERATION

(g

6EMS
Heater Voltage 6.3 Volts
Heater Current 800 Ma
Heater Warm-up Time .. — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK....viiviiiiiiinneesseeceiosnnsranansooasonnnnsssss 200 Volts
Heater Positive with Respect to Cathode
(o}

o P 100 Volts
Total DC and PeaK. ...oooeeeeittieeeenonsinsnncrsrresiorasscssccnnnes 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshieided)
Grid No. 1 to Plate (Max.)............. 0.7 Pf

Input: glto(h+ k+ g2+ g3) ... .. 10 Pf
Output: pto(h+ K+ 824 83) civrvrrnirieiiirinionnnennenanans e 5.1 Pf
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RATINGS (Design Center Rating System)
Vertical Deflection Amplifier®)

Plate Voltage (MaxX.) ciiiiriuerrrertrerrrineranrreeceeenscossnsssnszones 315 Volts
Peak Positive Pulse Plate Voltage (Abs. Max.) R . 2200 Volts
Grid No. 2 Voltage (Max.) .....coiiriiiiiiiiinrnnnerecnnanns .. 285 Volts
Peak Negative Pulse Grid Voltage (Max.) . .. 250 Volts
Plate Dissipation (Max.)@) ..., ciiiiiiiiiiirriiiiinnes veen .. 10.0 Watts
Grid No. 2 Input (Max.)® .......... 1.5 Watts
Average Cathode Current (Max.).... 60 Ma
Peak Cathode Current (Max.) ..... 210 Ma
Bulb Temperature (Max.)....covvievvennns 250°C
Grid Circuit Resistance
Fixed Bias (Max.) 2.2 Megohms
Cathode Bias (Max. 2.2 Megohms

)
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ...ttt i ittt ittt aatssr e nanananes 250 Volts
Grid No. 2 Voltage .. 250 Volts
Grid No. 1 Voltage .. -18.0 Volts
Plate Current ...... 40 Ma

Grid No. 2 Current 3.0 Ma
Transconductance ........ 5100 ymhos
Amplification Factor® ... ..cciviiiiiiiiiinieannines 8.7

Ecl Voltage for Ib = 0.2 Ma (ApPProX.)...uouiieeiiiinnieerraarnssannnnnans -37 Volts

INSTANTANEOUS PLATE KNEE VALUES

Eb=60V; Ec2=250V; Ecl=0V;

Ib = 180 Ma and Ic2 = 30 Ma

NOTES:

(1) For operationin a525line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid-leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

(3) Amplification factor measured from Grid No. 1 to Grid No. 2.

Color Television Type
VERTICAL DEFLECTION BEM7
OSCILLATOR and AMPLIFIER 10EM7, 13EM7

Dissimilar Double Triode

Construction ...........co0al Octal T-9

Base ......ievinnnn ..Octal 8 Pin, B8-58
Basing 8BD
Outline 9-37
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.313 In.

Maximum Overall Height ......2.875 In.

ELECTRICAL DATA
HEATER OPERATION

13EM7  10EM7 6EM7
Heater VOItage. ... civiiiiiiiinneerrnnnennunensenenenes 13 9.7 6.3 Voits
Heater Current ................. .. 450 600 925 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak............... ceessseeeassssrsnannaan Ceeessieennnene 200 Volts
Heater Positive with Respect to Cathode
DC

100 Volts
200 Voits

Total DC and Peak
DIRECT INTERELECTRODE CAPACITANCES (Unshietlded)
Section No. 1 Section Nof. 2
10P

Gridto Plate ...ttt 4.8
Input: gto(h+ k) 2.2 7.0 Pf
Output: pto(h + k) . 0.6 1.8 Pf

RATINGS (Design Maxumum Rating System)
Vertical Deflection Oscillator and Amplifier®)
Section No. 1 Section No. 2

Oscillator Amplifier
DC Plate Voltage (Max.) cooiinerenerrnenniiinnnnnens 330 330 Volts
Peak Positive Pulse Plate Voltage (Abs. Max.)....... — 1500 Volts

Peak Negative Pulse Grid Voltage (Max.) ........... 400 250 Volts
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Plate Dissipation (Max.)@ .......cviiiiiiiiiiiaens 1.5 10 Watts
Average Cathode Current (Max.). ves 22 50 Ma

Peak Cathode Current (Max.) .......c.cccvevuns . 77 175 Ma

Grid Circuit Resistance (Self Bias) 2.2 2.2 Megohms

CHARACTERISTICS AND TYPICAL OPERATION

.1®  Section No. 2
Plate VOIta8Ee . vviiiiiriiiriinnrivrannrnnrsnnsaenenans 250 150 Volts
Grid No. 1 Voltage ............... e -20 Volts

Plate Current ................c0 e . 50 Ma
Transconductance .............. 7200 umhos
Amplification Factor .......... 5.4

Plate Resistance (Approx.) .... 750 Ohms
Ec for Ib = 10 ua (Approx.)...... — Volits
Ec for Ib = 100 ga (Approx.)...... . -45 Volts
Ib at Ec = -28 VAC (APProX.) ..v.veveeerceecsensennnns 10 Ma

INSTANTANEOUS PLATE KNEE VALUES (Section No. 2)

Eb=60V; Ec=0

Ib = 95 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid-leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

(3) Section No. 1 connects to pins 4, 5, and 6.

5[[1‘[ DETECTOR (D)

IF AMPLIFIER (P)
12EQ7, 20EQ7

Diode and Sharp Cutoff Pentode

Construction ............. Miniature T-6Y;
Base .......... ...Button 9 Pin, E9-1

Basing ...vieiiianinnn Ceeresenene .. 9LQ
Outline ...viieeeriineeviannnnssansvens 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2625 In.
ELECTRICAL DATA WU
HEATER OPERATION
20EQ7 12EQ7 6EQ7
Heater VOItage. ...ocviiiiiriinurnirssannnsesenionns 20 12.6 6.3 Volts
Heater Current ......ociiiiiiiiiiiinneninaaiinnren 100 150 300 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak...vviiriiinroreeeenasansnssororsnenasssasesasnsven 200 Volts
Heater Positive with Respect to Cathode
10T 100 Volts

Total DC and Peak
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Pentode Section
Grid NO. 1 to Plate (MaX.)..iviureiieeienioeenneeesiassnaecsnsccnsseennnns 0.002 Pf

200 Volts

Input: g1l to (h + Pk, g3, IS + g2) 5.5 Pf
Output: pto (h 4 Pk, g3, 1S + g2) 5.0 Pf
Coupling

Pentode Grid No. 1 to Diode Plate (Max.) 0.0015 Pf
Pentode Plate to Diode Plate (Max.) .......cevvevinns 0.095 Pf
RATINGS (Design Maximum Rating System)

Plate Voltage (Max.) «..iiuiuiiiiiiiineeenionerinitsnaressscceancanasinnns 300 Volts
Grid No. 3 Voltage (Positive or Negative) (Max.) 300 Volts
Grid No. 2 Supply Voltage (Max.) cvoieiiiiriiiiiiinnsrsecessccsonnannnnss 300 Volits
Grid No. 2 Voltage ....cciiiiiiiniinnnnnninnennas See Rating Chart (Gen. Info. Sec.)
Positive Grid No, 1 Voltage (Max.) 0 Volt
Negative Grid No. 1 Voiltage (Max.) -......coeuenn. eeees 50 Volts
Plate Dissipation (Max.) ........c.vvenenn. 3.0 Watts
Grid No. 3 Input (Max.) . eees .. 0.2 Watt
Grid No. 2 Input (Max.) ..... R . 0.6 Watt
Diode Plate Current (Max.) 3.0 Ma
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CHARACTERISTICS AND TYPICAL OPERATION
Pentode—Class Al Amplifier

Plate VOIAEE cocvevenriieeeeereosiorosssensssasteensssossoncosssssnasanns 100 Volts
Grid No. 3 and Internal Shield Tied to Cathode
Grid NO. 2 VOItaBe ...iiiirinienrisiesnscsosssesssssnaseenscnsacscosossnsss 100 Volts
Grid No. 1 Voltage ®)
Grid NO. 1 ResSiStor ..covueiiiiiiiiiiiiiiiiiiiiiiaiiieientaiieecnnnsananss 2.2 Megohms
Plate Current ......cccieiviiiinanns 9.0 Ma
Grid No. 2 Current .. 3.5 Ma
Transconductance ... 3800 umhos
Plate Resistance (Approx. 250,000 Ohms
Ecl for gm = 40 umhos (Approx.) -20 Volts
Average Diode Current with 10 Volts
DC Applied (Test Condition ONLY) ....iiniiiiiiiiiiiieiniieeneennanes 2.0 Ma
NOTE:
(1) Average contact potential bias developed across specified grid resistor.
Color Television Type BERE
VHF AMPLIFIER
2ERS, 3ERS
Semi-Remote Cutoff Triode
Construction ............. Miniature T-51,
Button 7 Pin, E7-1
......... .TFP
ven52
Maximum Diameter .750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA |
HEATER OPERATION
2ERS 3ERS 6ERS
Heater Voltage....ooovvviiriieeininsrennesannesanas 2.3 2.8 6.3 Volts
Heater Current .. ......cciiiiuiiiieresanccnnnsananes 600 450 180 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK.....oviiinerrirsoeninsaceeeasessssnannonsssssansne 200 Volts
Heater Positive with Respect to Cathode
T 0= 100 Volts
Total DC and PeakK....ovviriiineriiiseresseiianceaarrvensssesssanaras 200 Votits
DIRECT INTERELECTRODE CAPACITANCES
Shielded Unshielded
Gridto Plate .....ccevvvevninninninsarensnsnesnanns 0.36 0.38 Pf
Input .....ciiiiiiiinnns 44 4.4 Pf
Output ........cvuenn 4.0 3.0 Pf
Heater to Cathode . 2.8 2.8 Pf
Grid to Cathode...... 31 3.1 Pf
Plate to Cathode .. 0.2 0.24 Pf
Grid to Heater (Max.) 0.28 0.28 P
RATINGS (Design Center Rating System)
Supply Voltage (Max.) .........ove 550 Voits
Plate Voltage (Max.) .. s . 250 Volts
Plate Dissipation (Max.) ........... . .. 2.2 Watts
Cathode Current (Max.)........... 20 Ma
Negative Grid Voltage (MaX.) ....ccieviiiciiinenitsreenensnenns 50 Volts
Grid Circuit Resistance Cathode Bias (Max.) ....ciivveeriiinenennsaenens 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Plate VOl age . oiviiitreririsniisensrssseosossosnsasssnsaassssnosntasasss 200 Volts
Grid Voltage ........... ~-1.2 Volts
Plate Current ......... 10 Ma
Transconductance .... 10,500 pmhos
Amplification Factor . 80
Plate Resistance........ 8000 Ohms
Ecl for Gm = 500 ymhos -3.8 Volts
Ecl for Gm = 100 umhos -5.6 Volts
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BESS

2ESS, 3ESS

VHF AMPLIFIER

Construction

High Mu Triode
..... «ee.....Miniature T-5V4

Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA
HEATER OPERATION

2ESS 3ESS
Heater Voltage. . ...oovvieiiininiiniinnnesesinacenens 2.35 3.0
Heater Current ............c0veennen 600 450
Heater Warm-up Time ......oivvienunnnns 11 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......iiiiiiiiireeennnniesceeariioscsssenansnsnnens
Heater Positive with Respect to Cathode
DC
Total DC and Peak
DIRECT INTERELECTRODE CAPACITANCES

Shielded ™
Grid to Plate: gtop (Max.) .coviviinnnninnnnnnenns 0.5
Input: gto(h+ k+1S) .. 3.2
Output: pto(h+ k+ IS) 4.0

RATINGS (Design Maximum Rating System)
Plate Voltage (Max.)
Positive Grid Voltage (Max.)
Plate Dissipation (Max.)
DC Cathode Current (Max.)
Grid Circuit Resistance (Max.)
CHARACTERISTICS AND TYPICAL OPERATION

Class Al Amplifier

Plate VoItage .. vvviiiiiiiiiniiiiiiirieeeneeaiisisneretsescssonenananenss
Grid Voltage «....c.ovnviiiiinenn, ..
Plate Resistance (Approx.)
Transconductance
Amplification Factor
Plate Current o
Grid Voltage (Approx.) for 100 ua Plate Current ..... isedetesessannnnnens
NOTE:

(1) With external shield No. 316 connected to Pin 1.

6ESS
6.3 Volts
200 Ma
— Seconds

200 Volts

100 Volts
200 Volts

Unshielded
0.5 Pf
3.2 Pf
3.2 Pf

250 Volts
0 Volt
2.2 Watts
22 Ma
1.0 Megohm

200 Volts
-1.0 Volt
8000 Ohms
9000 smhos

75
10 Ma
-6.0 Volts

GESB/ECC189

4ESS8, 5ES8

VHF CASCODE AMPLIFIER

Semi-Remote Cutoff Twin Triode

Construction ............. Miniature T-6'2
Base ......ciiiiiiniienn Button 9 Pin, E9-1
Basing() ...ttt SAJ
Outline .....oiiiiiiiiiinerinerannnenas 6-2
Maximum Dlameter ..... 0.875 In.
Maximum Seated Height .......1.937 In
Maximum Overall Height ...... 2.187 In.
ELECTRICAL DATA
HEATER OPERATION
4ES8 SES8
Heater Voltage........ccovivvnvnvninennnnns P 4.0 5.6
Heater Current 600 450

JUU

6ES8/ECC189
6.3 Volts
365 Ma
— Seconds
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Maximum Heater Cathode Voltage
RMS, Voltage Between Cathode and Heater
(Grounded Cathode Section)......cocviiiiriiiiiiriiiirvesneasaonnes 50 Volts
RMS, Voltage Between Cathode and Heater
(Grounded Grid Section)....cciiviriiiieeneronerrreecsssanaarancccsnn 50 Volts
Cathode Positive with Respect to Heater
(Grounded Grid Section).....covviireerisrennsreeenreorseessennnaras 130 Volts
DIRECT INTERELECTRODE CAPACITANCES (Each Section)
Unshielded Shielded
Grid to Plate ......... 1.85 1.85 Pf
Plate to Cathode 0.18 0.17 Pf
Heater to Cathode 3.0 3.0 Pf
Plate Section No. 1 to Plate Section No. 2 (Max.) .. 0.040 0.015 Pf
Plate Section No. 2 to Grid Section No. 1 (Max.) 0.003 0.003 Pf
Grid Section No. 1 to Cathode Section No. 2 (Max.) 0.002 0.002 Pf
RATINGS (Design Center Rating System) (Each Section)
Plate Supply Voltage (Ib =0 Ma) (Max.)...vveiiinniiiriinerenennnnananss 550 Volts
Plate Voltage (MaxX.) .c.cevvneecrnocenens 130 Volts
Plate Dissipation (Max.) . 1.8 Watts
Cathode Current (Max.)..ovueetirerneeiesnsaeeessssssoosessssssssssncnnns 22 Ma
Negative Grid Voltage (Max.) ...ioveiiniereinieniinnenensenes teteeas 50 Volts
Grid Circuit Resistance (MaX.)...vvvreuuererraceesasnassasssssossnnnsans 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier (Each Section)
| I o | - ¥~ = 90 Voits
Grid Voltage ... -1.2 Volts
Plate Current ...... 15 Ma
Transconductance ......ciiiiveiieerenocccascassenans 12,500 xgmhos
Amplification Factor .......ccoiiieiiiiiiiiiierirnererseiionereernenaasns 34
Cascode Amplifier@ s
Supply Voltage......c..coovnn e teresteireretareniaann Cheaeeene P . 180 Volts
Plate Current .............. “es 15 Ma
Transconductance 12,500 pmhos
Noise Figure® .......ccivveeinnnnnness 6.5 db
Ec for gm = 125 pa (APProX.)eeeeeieeersroccssisannsnss . . -9.0 Volts
input Voltage for Cross Modulation Factor of 1% at gm = 125 umhos ... 500 Mv
NOTES:
(1) Section No. 1 (grounded cathode input section) connects to Pins 6, 7, and 8.
Section No. 2 (grounded grid output section) connects to Pins 1, 2, and 3.
(2) The grid of the output section, Section No. 2, is connected to a potentiometer.
(3) Noise figure measurements taken with tube operating in a TV tuner.
HORIZONTAL PHASE DETECTOR (D) 6ET]
VIDEO AMPLIFIER (P
( ) 8ET7
Double Diode and
Sharp Cutoff Pentode
Construction ,............ Miniature T-6%2
Base Button 9 Pin, E9-1
BaSiNg «ccvvrieerironcencsonnnniansasnn
Outiine ...ciiiiiveneiireienersninnannas
Maximum Diameter ............ 0.875 In
Maximum Seated Height .......2.
Maximum Overali Height ...... 2.625 in.
ELECTRICAL DATA i
HEATER OPERATION
8ET7 6ET7
Heater Voltage. . ooiiieiiirriniiisnesnerssononcsnsaesscosasonen 8.0 6.3 Volts
Heater Current .......cccvvvinianns 600 750 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK....civviirierresseccsonsnesosncosasssscssscanassnss 200 Volts
Heater Positive with Respect to Cathode
DC 100 Volts
Total DC and Peak.....c.vvvevveriieieennnns 200 Voits
DIRECT INTERELECTRODE CAPACITANCES (Uns ielded)
Pentode Section
Grid NO. 1 to Plate (MaX.)..coceeieesierscenesesseesonnnseeaascsescsnsssns 0.1 Pf
Input: glto(h+ Pk, g3, IS+ 82+ Dk, DSh) ....coveieiiinccnincncnnas 10 Pf
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Output: p to (h + Pk, g2, IS + g2 4+ Dk, Dsh) ....... eeraesiaseseeaee 4.2 Pf
Diode Section (Each Diode)
Diode Plate to (h + Dk, Dsh + Pk, g3,1S) .........oueen 1.5 Pf
Diode Cathode; Diode Shield to (h + Dp + Pk, g3, IS) 7.5 Pf
Coupling
Pentode Grid No. 1 to Diode Plate (Each Diode) (Max.) ....... eerereen 0.005 Pf
Pentode Plate to Diode Plate (Each Diode) (Max.) ...ieviviiinnnenvnen . 0.02 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) ....iiiiiiiiiiiniiiitiiriiiereraeattassacaacasinnees 330 Volts
Grid No. 2 Supply Voltage (Max.) ...ccovveviiiiiinnnns 330 Volts
Grid No. 2 Voltage ....c.iiiiiviiineanannnnenns See Ratlng Chart (Gen Info. Sec.)
Positive Grid No. 1 Voltage (Max.) 0 Volt
Plate Dissipation (Max.) .............. 5.0 Watts
Grid No. 2 Dissipation (Max.) ......... 1.1 Watts
Grid No. 1 Circuit Resistance
Cathode Bias (MaX.) cuviiiiiniiiiiinnnecnsrrrensscsssossscsssnnnnnnas 0.25 Megohms
Fixed Bias (MaX.) .uviutiiiiriiineeenaroninerrnnnssosessssscascecsnnen 0.1 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Pentode—Class Al Amplifier
Plate Voltage ...........ouvvnen 200 Volts
Grid No. 2 Voltage .....coovvevivinnnnnns . 150 Volts
Cathode Bias Resistor . 100 Ohms
Plate Current ........... cene 25 Ma
Grid No. 2 Current .... 5.5 Ma
Transconductance ...........c.vvuunes 11,500 umhos
Plate Resistance (Approx.) . 60,000 Chms
Ecl for 1b = 100 p@ (APProX.).cceiiieneeereronsarersnnnnns -10 Volts
Average Diode Current with 10 Volts DC Applied (Each Diode)........... 1.5 Ma
INSTANTANEOUS PLATE KNEE VALUES
Eb=60V, Ec2 =150V, Ecl =0V;
Ib = 55 Ma and ic2 = 18 Ma
6[“7 AF AMPLIFIER or
PHASE INVERTER
High Mu Twin Triode
Construction ............. Miniature T-6Y;
Base ....Button 9 Pin, £9-1
BasSing iovvisienannnnrcrsonisasiinan ..9LS
Qutline .. ...iiiiiiiieeenenns
Maximum Diameter .....
Maximum Seated Height ......
Maximum Overall Height ...... 2.187 In.
ELECTRICAL DATA (Il
HEATER OPERATION
Heater Voltage 6.3 Volts
Heater Current 300 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak......cooviviiivennnnninnnnnss RN et eiiiiieeeee 200 Volts
Heater Positive with Respect to Cathode
DC .ivvvvvnnnnnns 100 Volts
Total DC and Peak.....ccvviiiiiiinieeneniianananaeans 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 2
Gridto Plate ..........cevune. erraneeaes . 1.5 Pf
Input: gto (h + k) 1.6 Pf
Output: pto(th+ k) ... 0.2 Pf
RATINGS (Design Maxnmum Ratmg System) (Each Sectlon)
Plate Voltage (Max.) ..cevveriiiiirerineniresscsssnnnass raeesesiesanaaans 330 Volts
Plate Dissipation (Max.) ...... .. 1.2 Watts
Positive Grid Voltage (Max.) 0 Volt
Negative Grid Voltage (Max.) 55 Volts
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier (Each Section)
Plate VOltage . ..oiiiiiiiiiiiiiiierenraneinraneenninesasanons 100 250 Volts
Grid Voltage ......... . -1 -2 Volts
Plate Current ....... 0.5 1.2 Ma
Transconductance .... 1250 1600 umhos

Amplification Factor 100 100




Receiving Tubes

Plate Resistance.....cc.vviiiiiiiiiiiieiiiiiiineiiiiinnrnicioes
Equivalent Noise and Hum Voltage
(Referenced to Grid—Each Unit) Average Value®™ (RMS) ...
NOTE:

(1) Measured under the following conditions: Ef = 6.3 Vac, center-tap o

80,000
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62,500 Ohms
1.8 uVolts

f heater transformer

grounded; Ebb = 250 Vdc; Rb = 0.1 Megohm; Rk = 2700 Ohms; Ck = 100 xf; Rg = 0;

F = 25 to 10,000 Hz.

OSCILLATOR (T)

GEUS

MIXER (P
( ) 5EU8
Medium Mu Triode and
Sharp Cutoff Pentode
Construction veerssesso.Miniature T-6%,
Base .......... ....Button 9 Pin, E9-1
Basing... eeeeeriraretir i 9JF
Outline ........ eeesiiieeriieaas e 6-2
Maximum Diameter 0.875 In.
Maximum Seated Height .......1.937 in
Maximum Overall Height ...... 2.187 In. T
ELECTRICAL DATA
HEATER OPERATION
5EUS 6EUS
Heater Voltage......... 4.7 6.3 Volts
Heater Current ...........coevvunnn 600 450 Ma
Heater Warm-up Time 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....iviiiiiiiiiiiiiiiiteeiiionarsosssoseneacesnnnnnns 200 Volts
Heater Positive with Respect to Cathode
5 L 100 Volts
Total DC and Peak.....oviuiiiiiiioiiinenreiiuneraieeioneesnnioinnnanas 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded Unshielded
Pentode Section
Grid No. 1 to Plate: (gl to p) (Max.) 0.10 0.02 Pf
Input: gltoth+ k) ..oovvvvnnnnnnss 5.0 5.0 Pf
Output: Pto(h 4 K) coeiiiiiiiiiiiiiiiiieniianaceinsnannnses 3.4 2.6 Pf
Triode Section
Gridto Plate: (1o D) ...ovvininiiiriiiiii i 1.7 1.7 Pf
Input: gtoth+4+ k) ...... 3.2 3.0 Pt
Output: pto(th+ k+s) 1.1 1.6 Pf
Cathode to Heater (Each Section): (ktoh) .................. 3.60 3.60 Pf
RATINGS (Design Center Rating System)
Triode Pentode
Plate Voltage (MaxX.) ...vvireineeerarcanreeerenennnssassonncsnns 330 330 Volts
Grid No. 2 Supply Voltage (Max.) ceovviiirenennrans — 330 Volts
Positive DC Grid No. 1 Voitage (Max.) ............. 0 0 Volt
Plate Dissipation (Max.) ........ccviiiiiieceninnnas 3.0 3.1 Watts
Grid No. 2 Dissipation (Max.) — 0.55 Watts
Grid No. 1 Resistance (Max.) P 100 100 Kilohms
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Plate Voltage .....coiivinviiiiiiiiiirniieieenninenes eeeannnnn 150 125 Volts
Grid No. 2 Voltage ........... — 125 Volts
Cathode Resistor .. 56 — Ohms
Grid No. 1 Voltage . — -1.0 Volt
Amplification Factor .... 40.0 —
Transconductance ..... e 8500 6400 pmhos
Plate Resistance (Approx.) . 5000 80,000 Ohms
Plate Current ....... Ceeeaas 18.0 12.0 Ma
Grid NO. 2 CUrrent ..ovuiieenininereenerernnnaennen — 4.0 Ma
Grid No. 1 Voltage (Approx.) for Ib = 10 sa -12.0 -9.0 Volts
Cathode Warm-up Time®) ..., iiiiiuiiienenneiiionrenneneenns 35 — Seconds
NOTE:

(1) Cathode Warm-up Time is defined as the time required for transconc!uctance to reach
6500 umhos when a tube is operated from a cold start at a plate potential of 100 volts dc,

zero grid bias, and at a constant heater current of 560 milliamperes
potential of 5.5 volts for the 6EUS.

for SEU8 or a heater



190 Sylvania Technical Manual

BEV5 VHF AMPLIFIER

2EVS5, 3EVS

Sharp Cutoff Tetrode

............. Miniature T-5V2
Button 7 Pin, E7-1
7E

Maximum Overall Helght 2 125 In.

ELECTRICAL DATA
HEATER OPERATION

2EVS 3EV5 6EV5
Heater VOHAge. . cciiviiiiriaieresnnnannncacancranes 2.4 29 6.3 Volts
Heater Current ........ciiviveniians .. 600 450 200 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....ooeeeereeenrreessaanaserssisssnsssasssassosnacsos 100 Volts
Heater Positive with Respect to Cathode

5 0 50 Volts

Total DC and Peak 100 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)®
Grid NO. 1to Plate (MaX.). . ccieiurriireranearcnancosnseernsssnscsnnasonins 0.035 Pf

4.5 Pf
2.9 Pf

RATINGS (Design Maximum Rating System)
Plate Voltage (MaxX.) ....ceveivirinererensesssscesirianienssonsacesncasanans 275 Volts
Grid No. 2 Supply Voltage (Max.) ...cueevurarinirntirreianrirarnaseanones 180 Volts
Grid No. 2 Voltage .......ovvieeiiinceninnnanns See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.) .. 3.25 Watts
Grid No. 2 Dissipation (Max) ........... 0.2 Watt
Positive Grid No. 1 Voltage (Max.) 0 Volt
Cathode Current (Max.)...cceeeierereceerrsoosnasanenens .. 20 Ma
Grid Circuit Resistance (MaxX.)...oeverteeenaconartresnctoosnsannacnanenenes 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage .....cocvevvnnnnns 250 Volts
Grid No. 2 Voltage 80 Volts
Grid No. 1 Voltage e -1 Volt
Plate Current ......cievivireeannsencsonnncen . 11.5 Ma
Grid No. 2 Current 0.9 Ma
Transconductance 8800 umhos
Plate Resistance......ccoeverieeiennacaenss .. 0.150 Megohm
Ecl for Gm = 100 umhoS (APPrOX.) ceuveenssoansoceenrosratonsssecensanes -4.5 Volts

NOTE:
(1) Shield No. 316 connected to cathode.

Color Television Type
BEWB IF AMPLIFIER

4EW6, 5EW6, 15EW6

Sharp Cutoff Pentode

Construction ............. Miniature T-5%;
BasSe ...ciiiieeinesiens Button 7 Pin, E7-1

Maximum Overall Height ......2.125 In. - m
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ELECTRICAL DATA
HEATER OPERATION

15EW6 SEW6 A4EW6 6EW6

Heater Voltage..........cooiivvviininnenn 15.0 5.6 4,2 6.3 Volts
Heater Current ............ 150 450 600 400 Ma
Heater Warm-up Time — 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and Peak.....vveriiieiiininsetroiiniiioiieeeenonninssannnins 200 Volts
Heater Positive with Respect to Cathode

D ittt ittt i e e e e 100 Volts

Total DC and Peak
DIRECT INTERELECTRODE CAPACITANCES

200 Volts

Shielded ") Unshielded
Grid No. 1to Plate (MaxX.)..cvovuiiiiiiiineniiiiinnnnnn. 0.03 0.04 Pf

Input: glto(h + k+ 82 + g3+ 1S)... 10.0 10.0 Pf
Qutput: pto(h + k+ g2+ g3+ IS) 3.4 2.4 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (MaxX.) ...veetuiiiiiiinieiiiiiiaiieintoiiiosansneanareannnnns 330 Volts
Grid No. 2 Supply Voitage (Max.) ....... 330 Volts
Grid No. 2 Voltage .......cccevvininnnnns ..See Rating Chart (Gen. Info. Sec.)
Positive Grid No. 1 Voltage (MaxX.) . viviriiienreieeriiinenoineceroannnnns 0 Volt
Plate Dissipation (MaxX.) ...iiereiiiiieeriiiiiniiiiiiiiioaneeenens 3.1 watts
Grid NO. 2 Dissipation (MaxX.) «iiuiurteetniiianniarnnrieerrnnnesnscenanane 0.65 Watts
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate VOItage .ottt i i ittt ettt i iy 125 Volts
Grid No.3 ............. ceen PPN Tied to Cathode
Grid No. 2 Voltage ....... et eiar et aniaaans 125 Volts
Cathode Bias Resistor .... ces 56 Ohms
Plate Current ............. 11 Ma
Grid No. 2 Current ........ 3.2 Ma
TransCONAUCEANCE .. .iitienereenrantaseeeseosoneassoreeoestonnassoenennsns 14,000 umhos
Plate Resistance (Approx.) 0.2 Megohm
Grid No. 1 Voltage for Ib = 20 ua (APProX.) «ivuririneiiinionniesnaenennnns -3.5 Volts
NOTE:
(1) Shield No. 316 tied to cathode.
VERTICAL DEFLECTION BEW]
OSCILLATOR and AMPLIFIER 10EW7, 15EW7,
19EW7, 20EW7

Dissimilar Double Triode

Construction ....icviiiiiiiiiiinnan, 9T-9

Base ...... . ..Button 9 Pin, E9-68
Basing€M) .uiiiiiiiiiiiiiaiiiiarenaiins 9HF
Outline c.ivviiineviiiieiinieoiinennnas 9-70

Maximum Diameter ....... ..1.188 In

Maximum Seated Height .......
Maximum Overall Height ...... 2.930 In.

ELECTRICAL DATA
HEATER OPERATION

20EW7 19EW7  1S5EW7  10EW7 6EW7
Heater Voltage........coovvvivennnn 20.5 18.9 14.8 9.7 6.3 Volts
Heater Current .......... 300 300 450 600 900 Ma
Heater Warm-up Time 11 11 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and PeaK..voviuriiiirerrnerniiionreoonssiissensosssasasnssens 200 Volts
Heater Positive with Respect to Cathode

5 T 0 Y 100 Volts

Total DC and Peak...iiieriiieiiiiiiiioeiireneeraccenreennnsonassnans 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section)  Section(®
No. 1 No. 2
Grid to Plate ............ 4.2 9.0 Pf
Input: gto(th+ k) .... 2.2 7.0 Pf
Output: Po(h 4 K) cevriiiininiiiiiiiiriierneanosnenenees 0.4 1.2 Pf
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RATINGS (Design Maximum Rating System)
Vertical Deflection Oscillator and Amplifier@
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Section® Section®)
No. 1 No. 2

Osciltator Amplifier
Plate Voltage (MaxX.) .....cciiiiiiiiiemiiiiiieaniuannnnnnnn 330 330 Volts
Peak Positive Pulse Plate Voltage (Max.) .... — 1500 Volts
Peak Negative Puise Grid Voltage (Max.) .... 400 250 Volts
Plate Dissipation (Max.}® ... .......oooinns. 1.5 10 Watts
Average Cathode Current (Max.).............. 22 50 Ma
Peak Cathode Current (Max.)...ouovniiiiiiiineeeiannn 77 175 Ma
Grid Circuit Resistance

Self BiaS (MBX.) iueiiiniiareenneesnaninnsrsnseernnennans 2.2 2.2 Megohms

CHARACTERISTICS AND TYPICAL OPERATION

Section) Section®)

No. 1 No. 2
Plate Voitage ........ 250 150 Voits
Grid No. 1 Voltage ... -11 -17.5
Plate Current ....... 5.5 45 Ma
Transconductance 2000 7500 pmhos
Amplification Factor 17.5 6.0
Plate Resistance (Approx.) .....oveeviivenians 8750 800 Ohms
Ec for Ib = 10 pa (APProxX.).....c.cevvvuuuanneens -20 — Volts
Ec for |Ib = 100 za (Approx.)... — -40 Volts
Ibat Ec =25 VdC .. e it — 8 Ma
Ib with Eb = 60 V and Ec = 0 V (Instantaneous Values)...... — 95 Ma
NOTES:

(1) Section No. 1 connects to Pins 6, 7 and 8. Section No. 2 connects to Pins 1, 2, 3 and 9.

(2) For operation in a 525 line, 30 frame system as described in ‘*Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(3) In stages operating with grid leak bias, an adequate bias resistor or other suitable means

is required to protect the tube in the absence of excitation.

Color Television Type

BELS

VERTICAL DEFLECTION AMPLIFIER

Beam Power Pentode

Construction ..............o.. Octal T-9
Base ........... Octal 6 Pin, B6-81
Basing ..iiiiiiiiiiiiiiiii e 7AC
Outline ...t 9-15
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.875 In.
Maximum Overall Height ...... 3.438 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage 6.3 Volts
Heater Current 800 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....uuviiuniiitieieiiiniieteiveninneeservannonns 200 Volts
Heater Positive with Respect to Cathode

DC tiiiiiiiiiiiiieiias 100 Volts

Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 1 to Plate 0.6 Pf
Input ...l 9.0 Pf
LT oY T PO 7.0 Pf
RATINGS (Design Maximum Rating System)
Vertical-Deflection-Amplifier Service®
DC Plate Voltage (MaX.) v.ueeeriieeeniinniteetrsinnansseeerananenannness 350 Volts
Peak Pulse Plate Voltage (Max.) ....... 2500 Volts
Screen Voltage (Max.) ...... RPN R 300 Volts
Plate Dissipation (Max.)@ ..., 12 Watts
Screen Dissipation (Max.)@) ... 2.75 Watts
DC Cathode Current (Max.) .... 75 Ma
Peak Cathode Current (Max.) .....oceiiiiieiinteraereinneeinneoinnsenns 260 Ma
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Grid No. 1 Circuit Resistance
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With Cathode Bias (M3X.) civviiiiiinnrionererosrsnssonnsanssssosonsans 2.2 Megohms

With Fixed Bias (Max.) 1.0 Megohm
Bulb Temperature at Hottest Point (Max.)....cvviiiiiiniinnneceneneensa, 200°C
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage .. ..covviiniiiiiiiiiieiinnniienneeees 250 Volts
Screen Voltage...... e 250 Volts
Grid NO. 1 Voltage ....ovuiiiiiiinrriiinnnaaseeennnnnns -20 Volts
Plate Resistance (APProX.) «..ieveeeuurernncesassnneseooensonanes — 50,000 Ohms
TranscoONAUCIANCE «...ivivrtiiiiereneennneeiosesrareninrsoonnan 4100 umhos
Plate Current . 43 Ma
Screen Current 3.5 Ma
Grid No. 1 Voltage (Approx)

ID =100 B8, . e eeeeertanaenaansorrnssssssssasssnnassosnsossaasnns — -50 Volts

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engmeer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate cathode-bias resistor or other suit-

able means is required to protect the tube in the absence of excitation.

(3) Applied for short interval (two seconds maximum) so as not to damage tube.

Color Television Type
VHF AMPLIFIER or BEZB
OSCILLATOR and MIXER 1928

Triple Triode

Construction ............. Miniature T-61;
Base ......... ....Button 9 Pin, E9-1
Basing® ......
Outline .....
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage........ooooviiiinnnnen Ceeanees teeeeceiniirasas 18.9
Heater Current .......viiiiiiiiiiiiiiiiinnnnnnes eerereieeeaae 150
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak.......vviiiiinneseserenrsnsnennanenes eiesaeierraaes
Heater Positive with Respect to Cathode
DC tiiiviiiiniinnennn [ Cereeees Ceessesiieeraectaenetsenattaons
Total DC and Peak.......oovvvevvinennnnn. teseestsecsenrananresneenasoan
DIRECT INTERELECTRODE CAPACITANCES
Shielded

Grid to Plate (Each Section) ......covivivinievninnnns 1.5
input (Each Section) .. 2.6
Output (Section No. 1) ...
Output (Section No. 2) ...
Output (Section No. 3)
Heater to Cathode (Section No. 3) .
RATINGS (Design Maximum Rating System) (Each Sectlon)

Plate Voltage (Max.) .....ivueieiiiereiiiennaerererinsiarenasssasencons [
Plate Dissipation (Each Plate) (Max) ....................................
Plate Dissipation (Plates 1, 2 and 3) (MaX.) teveuiiiirrreeerneseonnsacanaans
Positive Grid Voltage (Max.)
Negative Grid Voltage (Max.) ..
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier—Each Section

Plate Voltage
Grid Voltage ........ccvvvviennnnn
Plate Current ..... ces

Plate Resistance....
Transconductance
Amplification Factor ........... .

ECTOr Ib = 20 4@ .o.vviiiniiinnreiioienncesonecasassnnnoransnsonssssonssonass

NOTE:

Crim
o
T 'S

gt

6EZ8
6.3 Volts
450 Ma

200 Voits

100 Volts
200 Volts

Unshielded
.5 Pf
2.4 Pf
0.21 Pf
0.4 Pf
0.36 Pf
0.17 Pf

300 Volts
2.0 watts
5.0 Watts
0 Volt
50 Volits

125 Volts
-1.0 Volt
4.2 Ma
13,600 Ohms
4200 ymhos

57
-4 Volts

(1) Section No. 1connects to Pins 4, 8and 9. Section No. 2 connects to Pins 4,6 and 7. Section

No. 3 connects to Pins No. 1, 2 and 3.
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6FD] VERTICAL DEFLECTION

OSCILLATOR and AMPLIFIER
10FD7, 13FD7 :

Dissimilar Double Triode

Construction ......cviiiiiiiiiieienns 97-9
Base ......iciiiiaiien Button 9 Pin, E9-68
Basing() . ....ciiiiiiiiiiiiiiirieaenan 9HF
Outline  ....veviiiiiiininnins 9-70 or 9-77
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.620 In.
Maximum Overall Height ...... 2.900 In.

ELECTRICAL DATA
HEATER OPERATION

13FD7 10FD7 6FD7
Heater Voltage........ooiiiiiiniiiiiiieneiiiinnnnns 13.0 9.7 6.3 Volts
Heater Current ... ... ..., . 450 600 925 Ma
Heater Warm-up Time .........ccciiiiiiiiinnnnnns 11 11 — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK...uveeiuiiiieiiaiiiiineorereeasoiaaresserrssnocnons 200 Volts
Heater Positive with Respect to Cathode
100 Volts
200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section®) Section®)

No. 1 No. 2
Grid 1o Plate .....oiuiiiiiiiiiiiiiiieii it e 4.5 10 Pf
Input: gto(h+ k) 2.2 6.5 Pf
Output: p to (h + k) 0.40 1.2 Pt

RATINGS (Design Maximum Rating System)
Vertical Deflection Oscillator and Amplifier®
Sectiont) Section®)

No. 1 No. 2

Oscillator Amplifier
Plate Voltage (Max.) ....cuouiiiiiiiiiiiiiiiiiineitnisnenns 330 330 Volts
Peak Positive Pulse Plate Voitage (Max.) ................. — 1500 Volts
Peak Negative Pulse Grid Voltage (Max.) .........c....... 400 250 Volts
Plate Dissipation (Max.)B) ... i iiiiiiiiereieinnennneeens 1.5 10 Watts
Average Cathode Current (Max.)........... 20 50 Ma
Peak Cathode Current (Max.) ....coiiiiiriiiiiiererenennns 70 175 Ma
Grid Circuit Resistance

Self BiaS tevviiiininiiniiioorrreereniosnnsassessracennns 2.2 2.2 Megohms

CHARACTERISTICS AND TYPICAL OPERATION

Section®™ Section®)

No. 1 No. 2
Plate Voltage ..ottt ittt eieiiiinanes 250 150 Volts
Grid No. 1 Voltage ....... vees -3 -17.5 Volts
Plate Current .........civviiiinnnnnn, 1.4 40 Ma
Transconductance 1600 7500 umhos
Amplification Factor 64 6.0
Plate Resistance (AppProx.) «..covveeeenn, 40,000 800 Ohms
Ec for Ib = 10 ya (Approx.)...... P -5.5 — Volts
Ec for Ib = 100 za (Approx.)..... — -40 Volts
Gmatlb=10Ma ............. — 500 umhos
Ibat Ec = =25 VdC (APProX.) c..veriverreeerenonnnneeaannns — 6 Ma
Ib with Eb = 60 V and Ec = 0 V (Instantaneous Values).... — 95 Ma
NOTES:

(1) Section No. 1 connects to Pins 6, 7 and 8. Section No. 2 connects to Pins 1,2 and 9.

(2) Foroperation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(3) In stages operating with grid leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.
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Color Television Type 6FG7

VHF OSCILLATOR and MIXER

5FG7
Medium Mu Triode and
Semi-Remote Cutoff Pentode
............. Miniature T-61;
....Button 9 Pin, E9-1
Maximum Overall Height ...::.2.187 In.
]
ELECTRICAL DATA i
HEATER OPERATION
SFG7 6FG7
Heater Voltage 4.7 6.3 Volts
Heater Current 600 450 Ma
Heater Warm-up Time 11 11 Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak. ...ouiuitiieiieninneienneniiiiieanannannensannnness 200 Volts

.................................................................... 100 Volts
Total DC and Peak....... e P 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Shielded) Unshielded

Triode Section

Gridto Plate ... .ottt ie i, 1.8 1.8 P
Input: gto(h + k) 3.0 3.0 Pf
Output: p to (h + k) 1.9 1.3 Pf
Pentode Section
Grid No. 1 to Plate (Max.).....iiiiiiiiiiniiiiiiiianannenn, 0.01 0.020 Pf
Input: gl to (h + k + g2).. .. 5.0 5.0 Pf
Output: pto(h + k+ g2).... .. 3.4 2.4 Pf
AVERAGE PLATE CHARACTERISTICS
(Pentode Section)
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15 m———— T
SaRa RS
3 [ - f H o m———c
i -— T
z — )
5 10 . :
= 17 1
w i 4 T -15
3 1 — |
3 [ = ; ; H
{2 ; 20
: e T
T = ; T !
I J i L -25 i . 1
St == ‘ ]
=] H : 30 : i
4 + T : [
D : 35 i .
: -4.0 M
v 1 i i ‘-4.5 - = N
It i % % H! i lf‘f% } ] : } [
0 100 200 300 400 500

PLATE VOLTAGE



196 Sylvania Technical Manual

AVERAGE PLATE CHARACTERISTICS
(Triode Section)
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RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section
Plate Voltage (Max.) ...vvriieeivrrononnanancreeararananaans 330 330 Volts
Grid No. 2 Supply Voltage (Max.) cvovevinnnnerererirenenanes — 330 Volts
Grid No. 2 Voltage ..... etetceaeittaniisisanians See Rating Chart (Gen. Info. Sec.)
Plate Dissipation (Max.) ........ erbesssesiniaienaieiaaanan 2.5 3.0 Watts
Grid No. 2 Dissipation (Max.) ....eovvinnnnnnnennnen PN — 0.55 Watt
Positive Grid No. 1 Voltage (Max.) ........coviviiiiiininnnnns 0 0 Volt
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Triode Pentode
Section Section
Plate Voltage .........coeeivieenneanen eeeaeaae eeaes eee 125 125 100 Volts
Grid No. 2 Voltage ........ . . — 125 100 Volts
Grid No. 1 Voltage ........ -1.0 -1.0 0 Volt
Plate Current ............ 13 11 — Ma
Grid No. 2 Current ....... — 4.0 — Ma
Transconductance ....... 7500 6000 7400 umhos
Amplification Factor ..... 43 — —
Plate Resistance.............cooviiiune, 5700 180K — Ohms
Grid No. 1 Voltage for |b = 30 xa (Approx.) -6.5 -7.5 — Volts
NOTE:

(1) Shield No. 315 connected to cathode of section under test.

Color Television Type
6FH5 VHF AMPLII;:ER
2FH5, 3FHS

High Mu Triode

Construction ............. Miniature T-5%2
Base ......... Chiieeaes Button 7 Pin, E7-1
Basing ...coviiiiiiiiiiiiiiiioniiiial  JJFP
Outline ..viiiviiiiiiiiinnirienrennnes 5-2
Maximum Diameter 0.750 in
Maximum Seated Height .......1.875 In.

Maximum Overall Height ......2.125 In.
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ELECTRICAL DATA
HEATER OPERATION

2FH5 3FH5 6FH5
Heater Voltage.....cooiiiiiiiiiiiiiiiiiiainnnnnes 2.35 3.0 6.3 Volts
Heater Current ........... . 600 450 200 Ma
Heater Warm-up Time 11 11 — Seconds
Heater-Cathode Volitage
Heater Negative with Respect to Cathode
Total DC and Peak...uuiiii ittt ireiinaaariiinniiiaeseieeraeiiannanss 100 Volts
Heater Positive with Respect to Cathode
Total DC and Peak. .. uuuueiiiteinieiennreniursnasieeennsreinneoinneones 100 Volts

DIRECT INTERELECTRODE CAPACITANCES
Shielded Unshielded

Grid to Plate (Max. ). .o ooit ittt iieteee e iinnaanes 0.6 0.6 Pf

input: gto(h+ k+1S) 3.2 3.2Pf
Output: pto(h + k+ 1S) 4.0 3.2 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) .....iiiiiiiiiiiiiiieeeatinneeearannnenns [N 150 Volts
Plate Dissipation (Max.) .....iiiriiiriiiiieeiieiiensiiviieneainnnnsseaanns 2.2 Watts
Cathode Current (Max.)....oviiviiiiiiiiinineaaiianas e 22 Ma
Positive Grid Voltage (Max.) 0 Voit
Grid Circuit Resistance (Max.) 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage 135 Volts
Grid Voltage ... -1.0 Volt
Plate Current 11 Ma
Transconductance 9000 xmhos
Amplification Factor 50
Plate Resistance (Approx.) ... 5600 Ohms
EC fOr 1D = 100 4@ (AP PIOX.) ettt ittt atenteeaeeeansssenseenasseeaneonns -5.5 Volts
HARMONIC GENERATOR 6FHS
Medium Mu Triode
Sharp Cutoff Tetrode (3 Plates)
Construction ............. Miniature T-6;
Base .................. Button 9 Pin, E9-1
9
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ......2.187 In. T
ELECTRICAL DATA
HEATER OPERATION
Heater Voltage. ... ittt ittt ettt et cnaasancnnnaanans 6.3 Volts
Heater Current ... ... ittt ittt 450 Ma
DIRECT INTERELECTRODE CAPACITANCES (Shielded)™
Triode Unit
Grid 10 Plate ..i ittt i ettt et 1.4 Pf
Grid to Cathode and Heater . 2.6 Pf
Plate to Cathode and Heater.... 1Pf
Tetrode Unit
Grid No. 1to Plate NO. 1 (MaX.) ..ciiiiniiineniiieriiiiiiinnrnianaansns 0.060 Pf
Grid No. 1 to Cathode, Heater, Grid No. 2, Plate No. 2,
and Plate NO. 3 L.t it it e et 45 Pt
Plate No. 1 to Cathode, Heater, Grid No. 2, Plate No. 2,
and Plate NO. 3 .o i et e et 1.4 Pf
Tetrode Grid No. 1 to Triode Plate (Max.).. e 0.35 Pf
Tetrode Plate No. 1to Triode Plate (Max.)...c.oviiiiivniiieenenanannens 0.008 Pf

RATINGS (Design Maximum Rating System)

Harmonic Generator Service 3
Triode Unit Tetrode Unit

Plate VoItage (MaX.) ..uuviiiieriiiernnneraneennesesnaacnns 275 — Volts

Plate No. 1 Voltage (Max.) e ceee .. — 275 Volts

Plate No. 2 Voltage (Max.) —_ 200 Volts

Plate No. 3 Voltage (Max.) — 200 Volts
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Grid No. 2 Supply Voltage (Max.)
Grid No. 2 (Screen-Grid) Voltage
Grid No. 1 (Control-Grid) Voltage

Sylvania Technical Manual

275 Volts

Negative Bias Value (Max.) 40 40 Volts
Positive Bias Value (Max.) e . 0 0 Volt
Plate Dissipation (Max.) ....... .. .. 1.7 — Watts
Plate No. 1 Dissipation (Max.) . — 2.3 Watts

Ptate No. 2 Dissipation (Max.) — 0.3 Watt
Plate No. 3 Dissipation (Max.) — 0.3 Watt
Grid No. 2 Input

For Grid No. 2 Voltages Up to 137.5 Volts (Max.) ......... — 0.45 Watt

For Grid No. 2 Voltages Between 137.5 and

275 VOIS L et i See Rating Chart (Gen. Info. Sec.)

Grid No. 1 Circuit Resistance

For Fixed Bias Operation (Max.) ..........cceiiviuininnnns 0.5 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Triode Unit
Plate VOIage vviiiiiiiiiiii it iiiiiiiiieicitt et iereneissaaeseannss 100 Volts
Grid Voltage ........... -1 Volt
Amplification Factor 40
Plate ReSiStance (APPrOX.) tovteeeeriiisomreeeseteseenannessseesrssscesan 7400 Ohms
Transconductance F PN 5400 ymhos
Plate CUIrent ..ttt iiiir ittt eeeeiitranncsersossnanonnnnas 7.9 Ma
Grid Voitage (Approx.) for Plate Currentof 100 ua.....vveenvvniiiiiiienns -7 Volts
Tetrode Unit with Plates No. 2 and No. 3 Connected to Cathode
Plate No. 1 Voltage 250 Volts
Grid No. 2 Voltage .... 250 Volts
Grid No. 1 Voltage -2 Volts
Plate No. 1 Resistance (Approx.) ....... 750,000 Ohms
Transconductance, Grid No. 1 to Plate No 1 ....... 4400 pmhos
Plate NO. 1 CUrrent o ...ttt ittt nasaieneneerannnaanas 7.3 Ma
Grid NO. 2 CUIrent ... .iittiiiiiiiiiiiiiiiriereeeniinnararanaonsannnons 1.4 Ma
Grid No. 1 Voitage (Approx.) for Plate No. 1 Currentof 100 xa .......... -7 Volts
Typical Operation with Separate Plate Operation
Plates No. 1, No. 2, and No.3Voltage.......coooiiviiiiiiiiiiiiiinnn., 100 Volts
Grid No. 2 Voltage ......... 50 Volts
Grid No. 1 Voltage -1 Volt
Plate No. 1 Current .. 1.6 Ma
Plate No. 2 Current ........ 0.04 Ma
Plate No. 3 Current ........ 0.04 Ma
Grid No. 2 Current 0.3 Ma
Transconductance (Approx.)

Grid No. 1 to Plate No. 1 2500 pmhos

Grid No. 1 to Plate No. 2 70 umhos

Grid No. 1 to Plate No. 3 70 pmhos

NOTE:
(1) Shield No. 315 connected to cathode.

Color Television Type

67

VERTICAL DEFLECTION
OSCILLATOR and AMPLIFIER

Double Dissimilar Triode

Construction.............. Compactron T-9
.Button 12 P|n E12-70

Base ............
Basing

Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage
Heater Current
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode
Total DC and Peak

RS
6.3 Volts
900 Ma
200 Volts

100 Volts
200 Volts
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DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
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Section 1 Section 2
Gridto Plate: (Btop) .ooiiiiiiiiiiiiii i 3.8 5.0 Pf
Input:  gto(h+ k) 2.2 4.0 Pf
Output: pto (h + k) 0.48 0.54 Pf
RATINGS (Design Maximum Rating System)
Vertical Vertical
Oscillator Deflection
Service() Amplifier®
(Section 1) (Section 2)
DC Plate Voltage (Max.) ..cvvviiiiinnnnnnnnnins e 350 550 Volts
Peak Positive Pulse Plate Voltage (Max.) —_ 2500 Volts
Peak Negative Grid Voltage (Max.) 400 250 Volts
Plate Dissipation (Max.) ............. 1.0 102 Watts
DC Cathode Current (Max.) ........ — 50 Ma
Peak Cathode Current (Max.) ...o.ieiviiiiiiiiniiiininenns — 150 Ma
Grid Circuit Resistance
With Fixed BiasS .oviiieiiiiiniiieeiieesnsanesronersnnsnnns 2.2 2.2 Megohms
With Cathode Bias 2.2 — Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Section 1 Section 2
(Oscillator) (Amplifier)
Plate Voltage 250 150 250 Volts
Grid Voltage .. -8.0 (19} -9.5 Volts
Amplification Factor ............... 22.5 — 15.4
Plate Resistance (Approx.) 9000 — 2000 Ohms
Transconductance .........cciiiiiinienennn. 2500 - 7700 umhos
Plate Current ... ... i it 8.0 68 41 Ma
Grid Voltage (Approx.)
b =108 ittt it it it i ~18 — — Volts
Grid Voltage (Approx.)
ID =50 f8  eeeieiit it et — — -23 Volts
NOTES:

(1) For operation in a 525 line, 30 frame system as described in **‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage puise must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid-leak bias, an adequate cathode-bias resistor or other suit-
able means is required to protect the device in the absence of excitation.

(3) Applied for short interval (two seconds maximum) so as not to damage device.

Color Television Type

VERTICAL DEFLECTION
OSCILLATOR and AMPLIFIER

GFMT

13FM7, 15FM7

Double Dissimilar Triode

Construction..............Compactron T-9
Button 12 Pin, E£12-70

Base

Maximum Diameter ............ 1,188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In.

ELECTRICAL DATA
HEATER OPERATION

1SFMm7 13FM7
Heater Voltage 14.8 13.0
Heater Current 450 450
Heater Warm-up Time 11 11
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......c.viiiiiiiiiiiniiiiiiiiiniiiiieiraieesinesennes
Heater Positive with Respect to Cathode
0
Total DC and Peak........oiiiiiiiiiiniiiiiiiiiiieiinreinneennanansenes
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section
No.
GridtoPlate .........ccocvuun. 4.0
lnput: gto (h + k) 2.4
0.40

Output: pto (h + k)

6FM7

6.3 Volts
1005 Ma

— Seconds

200 Volts

100 Volts
200 Voits

Section
No. 2
7.0 Pf
7.0 Pf
1.1 Pf
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RATINGS (Design Maximum Rating System)
Vertical Deflection Oscillator and Amplifier®)
Section?  Section®

No. 1 No. 2

Oscillator Amplifier
Plate Voltage (Max.}) ....c.cviviivirennnnnennneeens 350 550 Volts
Peak Positive Pulse Plate Voltage (Max.) ....... — 1500 Volts
Peak Negative Pulse Grid Voltage (Max.) ....... 400 250 Volts
Plate Dissipation (Max.)® ........ feeeriienanas 1.0 10 Watts
Average Cathode Current (Max.).... — 50 Ma
Peak Cathode Current (Max.) — 175 Ma
Grid Circuit Resistance, Self Bias (Max.) .....ccveeeveenes 2.2 2.2 Megohms

AVERAGE PLATE CHARACTERISTICS
(Section No. 1)
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CHARACTERISTICS AND TYPICAL OPERATION

Section Section

No. 1 No. 2

Plate Voltage ... ettt enee e 250 175 Volts
Grid No. 1 Voltage .... . -3 -25 Volts
Plate Current ............... e .. 2.0 40 Ma
Transconductance .......... .. 2200 6000 ygmhos
Amplification Factor ........ 66 5.5
Plate Resistance (Approx.) .. 30,000 920 Ohms
Ec for ib = 20 ua (Approx.)... -5.3 — Volts
Ec for |b = 200 pa (Approx.).. — -45 Volts

NOTES:

(1) For operation ina525line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voltage pulse not to exceed 15% of one horizontal scanning cycle.

(2) Section No. 1 connects to Pins 6, 7 and 8. Section No. 2 connects to Pins 1, 2, 3, and 9.

(3) In stages operating with grid leak bias, an adequate bias resistor or other suitable means

is required to protect the tube in the absence of excitation.

FM DETECTOR
AF AMPLIFIER

GFM8

Double Diode and High Mu Triode

Construction ............. Miniature T-6\2
Base .......... ..ol Button 9 Pin, ES-1
Basing .......iiihiennnnn ceveeen W 9KR
Outline ..ottt i 6-2
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 n.

ELECTRICAL DATA
HEATER OPERATION

Heater Voltage 6.3 Volts
Heater Current 450 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak. .. vuuiiriuisiennieraaeinieeiiireianeersnnnsssssonannenn 200 Volts
Heater Positive with Respect to Cathode

0 100 Volts

Total DC and Peak et teraeriteeateeseseraeanians 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode
Gridto Plate ... .. i it i i i e e i e 1.8 Pf
Input:  gto (h + Tk) 1.5 Pf
Output: p to (h + Tk) 0.16 Pf
Diodes
No. 1 Diode Plate to Grid .....viviiiiieinerirnnennrenerarnnanns 0.05 Pf
No. 2 Diode Plate to Grid .... . 0.04 Pf
No. 1 Diode Cathode to All  .....ovininiiininiiiiennennanns 4.6 Pf
No. 2 Diode Cathode to All  ...........cc0vnunn.n 4.8 Pf
No. 1 Diode Input 2.4 Pf
No. 2 Diode Input .. 2.2 P
RATINGS (Design Maximum Rating System)
Triode
Plate Voltage (MaX.) ..eeriiiiiieinnreeeersereeanaanssesessossnnassnrnonnnnes 330 Volts
Positive DC Grid Voltage (Max.) ... 0 Volt
Plate Dissipation (Max.) ...vveiireiineiennrennnnennines .. 1.1 Watts
Diodes (Continuous Operation)
DC Current, Each Plate (MaxX.) ...uiveiiiiieniiinnnrerrriiiniinsssnrnnononns 5 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Triode: Class Al Amplifier
Plate VOHage .o it ittt et it e 250 Volts
Grid Voltage ....... e -3 Volts
Plate Current ..... e 1.0 Ma
Transconduetance ......... 1200 smhos
Amplification Factor 70
Plate ReSIStance (APPrOX.) «vuvee.eereneneserersssssnnrasesssnnnessssesnsenss 58,000 0hms
Diodes
Average Current Each Plate at 5 Volts DCM) ... riireiiiiierennenteocasnenes 20 Ma

NOTE:

(1) Test condition only.
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GFSS VHF AMPLIFIER
2FS5, 3FS5

Shadow-Grid Beam Pentode

............. Miniature T-5Y%;
Button 7 Pin, E7-1
.............................. 7GA

Maximum Diameter ..
Maximum Seated Height ......
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA
HEATER OPERATION

i

2FS5 3FS5 6FS5
Heater Voltage...... cee 2.4 2.9 6.3 Volts
Heater Current .............c0uats . 600 450 200 Ma
Heater Warm-up Time 11 11 — Seconds

Maximum Heater-Cathode Voitage
Heater Negative with Respect to Cathode
Total DC and PeaK.....ovcienirenrnsosnrnrrrooanssssscsstosssonansnas 200 Volts
Heater Positive with Respect to Cathode
100 Volts
200 Volts

DIRECT INTERELECTRODE CAPACITANCES
Shielded")  Unshielded

Grid No.1to Plate: (B1tOP) ..vviiiiirenniiennneneacnnnns 0.016 0.03 Pf
Input: glto(h+ k+ g2+ g3+ b.p.) 4.8 4.8 Pf
Output: ptoth+k+g2+4+g3+bp) .ooovviiniiines 2.8 2.0 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) ....cvivierrnnernnnsanoracacneesnnens 300 Volts
Screen Voltage (Max.) coovinierrnrecncnonnnes 150 Volts
Positive DC Grid-No. 1 Voltage (Max.) ...... 0 Volt
Negative DC Grid-No. 1 Voltage (Max.)...... 50 Volts
Plate Dissipation (Max.) 3.25 Watts
Screen Dissipation (Max.) ..... 0.15 watt
DC Cathode Current (Max.) ....coeeceveriicaresrssocrasserstseeesonnnans 20 Ma
Grid No. 1 Circuit Resistance

FiXEd BiaS vvveenneeeeresreaoosasscessssscsssooosannssssscsscasasssssons 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage 275 Volts
Screen Voltage.. .. 135 Volts
Grid No. 1 Voltage ......ccevvveiines . -0.2 Volt
Plate Resistance (Approx.) .. 0.24 Megohm
Transconductance ........ 10,000 umhos
Plate Current ............. eee 9 Ma
SCreen CUITENT 4 .vieerieiirseseererassessnnnsssssssaasosssssnaccorassnane 0.17 Ma
Grid No. 1 Voltage (Approx.)

GM = 100 MROS  .iveiuirinriieeeeenneraaneoanaursasonesntorsonssnaanss -5 Volis

NOTE:
(1) With external shield (EIA 316) connected to pin 7.
BFVG VHF AMPLIFIER
2FV6

Sharp Cutoff Tetrode

Construction ............. Miniature T-5%2
Base ........ociiieiinnn Button 7 Pin, E7-1
BaSiNg .ioveiivninnnecnrancnerinasasans 7FQ
Quthine  ....eiiiiiiiiiiiiiiiiniieennans 5-2
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In,

Maximum Overall Height ...... 2.125 In.

Uil
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ELECTRICAL DATA
HEATER OPERATION

2FV6 6FV6
Heater Voltage 2.4 6.3 Volts
Heater Current 600 200 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak...cuunriiiiiiiiiiiiiiiieneeiisiisesnansonnanononss 200 Volts
Heater Positive with Respect to Cathode
C ievnnnn Ceteteseceraresanns e e eieeae i, e 100 Voits
Total DC and Peak. .. oiiiniiiieeiieniiinnnentroionnineeeesescsonanss 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)™
Grid No. 1to Plate (MaxX.)..ueeriiiiiiiiniiiiiiiiiiiininentiinssssransenens 0.03 Pf
INput ..ot 4.5 Pf
Output 3.0 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) .iuieueiiiiiiieriniiiiiineiorteeesnnsnnasnscssnss .. 275 Volts
Grid No. 2 Supply Voltage (Max.) . 180 Volts
Grid No. 2 Voltage ...........oointn See Rating Chart (Gen. Info. Sec.)
Positive Grid No. 1 Voltage (Max.) 0 Volt
Plate Dissipation (Max.) ............ 2.0 Watts
Grid No, 2 Input (Max.) ......coueenn 0.5 Watt
Cathode Current (Max.). . ooiiinnneiennnniiiinninnnnns 20 Ma
Grid No. 1 Circuit Resistance (Self Bias) (Max.) ....ccvviiiniineeeenaanannn 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage . oo i i ettt e 125 Volts
Grid No.2 Voltage ..................... .. 80 Volts
Grid No.1Voltage ................o0en -1 Volt
Plate Current ... .. ittt Ve .. 10 Ma
Grid No. 2 Current .. RN .. 1.5 Ma
TransCoNdUCEANCE .. ittt iitttiietaeetnneenassnsernsoseeeenaosenasanannn 8000 umhos
Plate Resistance.........ccovviiviiiiiannnn. .. 0.1 Megohm
Grid No. 1 Voltage for Ib = 20 pa -6 Volts
NOTE:
(1) Shield No. 316 connected to cathode.
VERTICAL DEFLECTION OSC. (T) 6FV8A
IF/GEN. PURPOSE AMP. (P
/ ( ) 5FV8
Medium Mu Triode and
Sharp Cutoft Pentode
Construction ............. Miniature T-6%2
Base .......iieiiennn. Button 9 Pin, E9-1
Basing ........
Outline .............ve.
Maximum Diameter
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In. SFA il 1l
ELECTRICAL DATA
HEATER OPERATION
5FV8 6FVSA
Heater Voltage. ..o.oviviiiiiiiiii ittt 4.7 6.3 Volts
Heater Current .......... 600 450 Ma
Heater Warm-up Time 11 11 Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK...uoveriiieeineiereeoarernnsisnsnnseeeensnsannons 200 Volts
Heater Positive with Respect to Cathode
DC 100 Voits

Total DC and Peak...ovuuiiiuiiiineeiiieiiiiiiineeniaenaiarnssconases 200 Volts

DIRECT INTERELECTRODE CAPACITANCES ]
Shielded") Unshielded

Triode Section

Grid t0 Plate «.iuiuviiiitateti e eaniaeaniiniaen 1.8 1.8 Pf
Input: gto(h+Tk+1IS)..vvienn.. .. 2.8 2.8 Pt
Output: Pto(h 4 TK4IS) cereriiieerieneenereneennnns 2.0 1.5 Pf
Pentode Section

id NO. 110 Plate (Max.)..oooverrnenerernnnniiinerescsenss 0.010 0.020 Pf
Grid No. 1 to Plate (Max.)............ ... 50 50 Pf

Input: glto(h+ Pk+ g2+ g3+ 1S)
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Output: pto(h+Pk+ g2+ g3+ 1IS) ...ovvriviiiiiinn, 3.0 2.0 Pf
Pentode Plate to Triode Plate (Max.) .........covvunnnenns 0.03 0.15 Pf
RATINGS (Design Maximum Rating System)

Tri. Sec. Pent. Sec.

Vert. Defl. Class A

Osc.@) Amp.
Plate Voltage (Max.) ...cvivviniiiienunnrarerrnsnnninnsenes 330 330 Volts
Grid No. 2 Supply Voltage (Max.) «oooeiinirerererananaannes — 330 Volts
Grid No.2Voltage .....cevvivniiiiiiiiiennnanens See Rating Chart (Gen. Info. Sec.)
Positive Grid No. 1 Voltage (Max.) ........cooviiiianaeenns — 0 Volit
Peak Negative Pulse Grid Voltage (Max.) .....covvvnvunnen 250 — Volts
Average Cathode Current (MaX.)...oovviivennenneionnenanns 20 — Ma
Peak Cathode Current (Max.) ......cciiiiiinvaeereennanns 70 — Ma
Plate Dissipation (Max.)®) ... .. iiiiiriiiieronnenannanns 2.0 2.3 Watts
Grid No. 2 Dissipation (Max.) .....cccviviinrveeerennenoncs —_ 0.55 Watt
Grid No. 1 Circuit Resistance

Fixed Bias (MaX.) ..ivviverurecernonnnsnnnsrarerrsnasanans — 0.25 Megohm
Self Bias (MAX.) cvvrtrinrininnceenensroonnnnnnonnarenenen 3.00 1.0 Megohm

CHARACTERISTICS AND TYPICAL OPERATION

Triode Pentode

Section Section
Plate VOIAEe «iiviiiiin it iiiiiineariiinertotssaanonnsnsas 125 125 Volts
Grid NO.2Voltage ...ooivriiiiniiinnerieeecneccesisnnanaes — 125 Volts
Grid NO. 1 Voltage .. .oeviiiiiiiiiiiinineneiteneeenocsnnnnans -1.0 -1.0 Volt
TransconducCtanCe ...........ooveeeeernccccronossnnanaesas 8000 6500 umhos
Plate Current ..... 12.0 12.0 Ma
Grid No. 2 Current — 4.0 Ma
Plate Resistance (Approx.) 5600 200,000 Ohms
Amplification Factor 45 —
Ecl for Ib = 20 ua (APProOX.)..cvveeeerennnriiaeronrrannnanes -1.5 -9 Volts

NOTES

(1) Shield No. 315 tied to Pin No. 4.

(2) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(3) In stages operating with grid leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

6FY5 VHF AMPLIFIER

2FY5, 3FY5

High Mu Triode

Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.

ELECTRICAL DATA
HEATER OPERATION

]

6FYS
Heater Voltage. . ..covvviiiiiiinnenennnenneiiieiirinnnans R . 6.3 Volts
Heater Current ...........ccvieeinns 200 Ma
Maximum Heater Cathode Voltage 100 Volts

DIRECT INTERELECTRODE CAPACITANCES
Unshielded Shielded

INPUL oirniiiiiiiiiiiiniceieiennees 4.75 4.75 Pf
Output .....vvvviunnnnen 33 43 Pf
Grid to Heater (Max.) .. 0.28 0.28 Pf
Plate to Cathode ...... 0.25 0.21 Pf
Grid to Cathode......... 3.2 3.2 Pf
Cathode to Heater ..... 2.5 2.5 Pf
Plate to Grid ....iiivrevenierartarareeonteenessosanseacssen 0.50 0.48 Pf
RATINGS (Absolute Maximum Rating System)

Plate VOItage (MAX.) .ccueuieneniiimrennassiisseirnensisesonstnssssssnanas 200 Volts

Plate Voltage (Zero Plate Current) (Max.) 550 Volts
Plate Dissipation (MaX.) ...cieevirnnnrssrereroersnsnsssacsssanscsssasncsnas 2.2 Watts
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Cathode Current (Max.)........... . 20 Ma
Negative Grid Voltage (Max.) .. 50 Volts
Grid Circuit Resistance (Max.) 1 Megohm
Cathode-Heater Circuit Resistance (Max.) 20,000 Ohms
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ...cooiiiiiiiiiiiiiiiiiena, 135 135 135 135 Voits
Negative Grid Bias....... .. 1 3.1 5 4.5 Volts
Plate Current ...... .. 11 — — 0.1 Ma
Transconductance ....... 13,000 625 125 — pmhos
Amplification Factor 70 — -— —
VERTICAL DEFLECTION 6FY7

OSCILLATOR and AMPLIFIER

11FY7, 15FY7

Double Dissimilar Triode

Construction............ ..Compactron T-9
Base ........ ..Button 12 Pin, E12-70
Basing ....ceviiiiiiiinnnns
Outline .............. .. T9
Maximum Diameter
Maximum Seated Height ...
Maximum Overall Height ...... 2.875 In. "
ELECTRICAL DATA : e TR
HEATER OPERATION
15FY7 11FY7 6FY7
Heater Voltage......ocvviiiiiiiiiiinneneeceeennnnns 14.7 11.0 6.3 Volts
Heater Current ...............c.... .. 450 600 1050 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand PeaK......coovviiieiiieinnnann.. bt rarer e 200 Volts
Heater Positive with Respect to Cathode
DO tieieieraneeanacestonsttsssasannnansooesosorannsasacassossnssssnos 100 Volts
Total DC and Peak...uv.iiiieiiiriirniiieiiiesosssssnnacnsnocenssnas 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 1 Section 2
Grid to Plate: (g to p) ven .. 4.4 9.5 Pf
Input: gto(th+k)....... ceen . 2.2 6.5 Pf
[0 173 4 TVR S o3 e I {3 T 1 T 0.4 1.2 Pf
RATINGS (Design Maximum Rating System)
Vertical Vertical

Oscillator Deflection

Service() Amplifier®

(Section 1) (Section 2)
DC Plate Voltage (MaxX.) ..viiiiiiuiiirieeniennnenececsnns 330 275 Volts
Peak Positive Pulse Plate Voltage (Max.) .......c.couuns - 2000 Volts

Peak Negative Grid Voltage (Max. ) 400 250 Volts
Plate Dissipation (Max.) ...... . e .. 1.0 7.0@) Watts
DC Cathode Current (Max.) . e .. 20 50 Ma
Peak Cathode Current (Max.) ...... .. 70 175 Ma
Grid Circuit Resistance (Max.)........oviiiinieinnirennnen 2.2 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Section 1 Section 2

(Oscillator) (Amplifier)
Plate Voltage .....c.ovvvivniiiiiiininae, 250 60 150 Volits
Grid Voltage ......oovvuunnnn -3.0 0w -175Vo|ts
Amplification Factor ........ccvvvvinnnn 65 —_ 6.0
Plate Resistance (Approx.) .......... 40,500 — 920 Ohms
Transconductance ...........eovuunn 1600 — 6500 pmhos
Plate Current 1.4 95 35 Ma
Plate Current (Approx.) Ec = -25 Volis. — — 6 Ma
Grid Voltage (Approx.) Ib =30 ua ..... e -5.5 — — Volts
Grid Voltage (Approx.) Ib=50ga .....coceeuunan.. — — -36 Volts

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid-leak bias, an adequate cathode-bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(3) Applied for short interval (two seconds maximum) so as not to damage tube.
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Bm] FM DETECTOR

AUDIO POWER AMPLIFIER
12G11

Double Dissimilar Pentode

Construction..............Compactron T-9

Base Button 12 Pin, E12-70

Basing

Outline 79
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.000 In.
Maximum Overall Height ...... 2.375 In.

ELECTRICAL DATA UTATE
HEATER OPERATION

12G11 6G11

Heater Voltage 12.6 6.3 Volts
Heater Current 600 1200 Ma
Heater Warm-up Time .......ciiiiiiieiiriiiiieieanninnennen 11 — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....o.eeeriiennnininirenerereeeasssseeesaccascosans 200 Volts
Heater Positive with Respect to Cathode
DC

100 Volts
200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section 1
Grid NO. 110 Plate ..connniiiiiiiii ittt iiereiiieaaiacananaannnnan 0.26 Pf
Input: 1gl to (h + 1k + 1g: . 12 Pf
Output: 1pto (h + 1k + 1g 12 Pf
Section 2
Grid NO. 1 tO Plate .......iiiiiiiii ittt ieitterenaeanerenessonannss 0.034 Pf
Grid No.3to Plate ....ooiiimiiiii i it iiiiseieiaieienns 2.8 Pf
Grid No. 1 to All Except Plate: 2gl to (h + 2k + 2g2 + 2g3 + IS) 6.5 Pf
Grid No. 3 to All: 2g3 to (h + 2k + 2gl + 2g2 +2p + 1S)....... eeeenas 7.5 Pf
Grid No. 1to Grid No. 3 ...........vutn 0.24 Pf
Plate, Section 1 to Plate, Section 2 0.12 Pf
RATINGS (Design Maximum Rating System)
Section 1
Plate Voitage ................. cees 150 Volts
Screen Voltage................ cees e e 135 Volts
Plate Dissipation .... 6.5 Watts
Screen Dissipation... 1.8 Watts
DC Cathode Current 65 Ma

Section 2
Plate VOItage . ..vvvrteniitiiii ittt iaiieiinererarenasenensvannnenn 330 Volts

Suppressor Voltage .......... 28 Volts
Screen Supply Voltage ...... ceen 330 Volts
Screen Voltage ............o.een See Rating Chart (Gen. Info. Sec.)
Positive DC Grid No. 1 Voltage 0 Volt
Plate Dissipation ................ cene P 1.7 Watts
Screen Dissipation 1.1 Watts
CHARACTERISTICS AND TYPICAL OPERATION

Section 1

Class Al Amplifier

Plate Voltage .......ooiiiiiii i 120 Volts
Screen Voltage... e eeeeeaeaeaarae 110 Volts
Grid No. 1 Voitage NI -8.0 Volts
Peak AF Grid No.1Voltage ...........ccccun.. N 8.0 Volts
Plate Resistance (Approx.) .......oceveveenan. et eererteeeac e 10,000 Ohms
Transconductance .........cvevevvvnenennnenns aess 7500 smhos
Zero Signal Plate Current...........cocvevenn.. 49 Ma
Maximum Signal Plate Current . 50 Ma
Zero Signal Screen Current ........ e 4.0 Ma
Maximum Signal Screen Current ............. 8.5 Ma
Load Resistance ............ceevevenenennnnns 2500 Ohms
Total Harmonic Distortion (Approx.) ........ 10 Percent

Maximum Signal Power OUEPUL  ...ouvuiivriirenenrnrieneneneneenonenens 2.3 Watts
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Section 2

Plate VOIage . oovvvriviiiiiirererninrnssesesreaeneronsennnennnnsn 150 Volts
Suppressor Voltage ..........cevvevvnnnen 0 Voit
Screen Voltage.......cvovvne Ceiresaaaerens P 100 Volts
Cathode Bias Resistor .......... N . . 560 Ohms
Plate Resistance (Approx.) ...... ceee . 0.15 Megohm
Grid No. 1 Transconductance .. . 1000 pmhos
Grid No. 3 Transconductance 400 umhos

Plate Current .........cccvviins 1.3 Ma

Screen Current ......coiiiiiiiinnnnnnn 2.0 Ma
Grid No. 1 Voltage (Approx.) b = -4.5 Volts
Grid No. 3 Voltage (Approx.) |b = —4.5 Volts

HORIZONTAL DEFLECTION BGBSI E|.5nn

AMPLIFIER 13GB5/XL500, 18GBS5,
27GB5/PL500, 28GB5

Beam Power Pentode m
Construction ............... Magnoval T-9
Base .....iiiiinnn ..Button 9 Pin E9-23
B o < €= T « ...Cl1-2
BasSiNg...vovrennrearaeaaaanans ...9NH T9
Outline
Maximum Diameter ............1.188 In.
Maximum Seated Height .......3.750 In.
Maximum Overall Height ...... 4.125 In. IO
ELECTRICAL DATA
HEATER OPERATION 28GB5 27GBS5 18GB5 13GBS5 6GBS
/PL500 /XL500 /ELS500
Heater Voltage....... ereeeeietenaas 28 28 18 13 6.3 Voits
Heater Current ...........cvvvvuunns 300 300 450 600 1380 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
DC .......... T 125 Volts
Total DC and Peak.......oovvvevinvnnnnnnnnn, 250 Volts
Heater Positive with Respect to Cathode
| 5 o PN eerensieiaseeerereeie etedriciiciiaaans 125 Volts
Total DC and PeakK...vvieiirrerrrrinisiesteeeeosessssnnaasasasssnannas 250 Volts
RATINGS (Design Maximum Rating System)
DC Plate Voltage (Max.) covrvrriirenieinannennns e ieetiecnenaraseaanaerans 275 Volts
Peak Positive Pulse Plate Voltage (Max.) ....ccevvavannnn ees ... 7700 Volts
Screen-Grid Voltage (Max.) ..cceeeeeninreninneeennacenns ceee 275 Volts
Average Cathode Current (Max.). A N 275 Ma
Piate Dissipation (Max.) ........ . 17 Watts
Screen-Grid Dissipation (Max.) . 5 Watts
Control-Grid Circuit ResiStance ........coiiiiiiiriiiiieosroasrnniniionens 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
SUPPlY Voltage .t vii ittt e iiierieanees 170 200 230 Volts
Minimum Value of Screen-Grid Resistor®) 1.2 1.5 2.2 Kilohms
Screen-Grid VOIage .....ovviiiinnnneccccennnnas Ve 130 150 180 Volts
Plate Voltage at End of Scan® 55 59 65 Volts
Control-Grid Voltage at End of Scan® ,.......... vee -10 -10 -10 Volts
Peak Plate Current .......coiiiiiiiiereieininnnenennens 210 270 360 Ma
Non-Stabilized Circuits (Drive Below the Knee)
Supply Voltage........ eteenenes e 170 200 230 Volts
Minimum Value of Screen-Grid Resistor 2.2 2.2 2.2 Kilohms

Control-Grid Voltage at End of Scan® N +1 +1 +1 Volt

Peak Plate Current® ... iiiiiiiiiiiiiiiiiiiiannnnnas 200 250 320 Ma

INSTANTANEOUS PLATE KNEE VALUES

Eb =75V, Ec2 =200V and Ecl =-~10V

Ib = 440 Ma and Ic2 = 37 Ma

NOTES:

(1) The quoted values are the minimum values of Rg2 which are required to prevent an
excessive screen-grid dissipation during the warm-up period. i

(2) These values refer to nominal line voltage. At a line voltage 10% below nominal the
tube will still operate above the knee. .

(3) The minimum required control-grid voltage for cut-off during the flyback is -120 volts.

(4) To allow for tube spread, deterioration during the life and line voltage 10% below nominal,
the specified values for peak plate current should not be exceeded at the specified
conditions for a nominal line voltage.
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ﬁﬁcs Color Television Type
AUDIO POWER AMPLIFIER
Beam Power Pentode i
Construction  ....ovvviiiiineniinienns '4 3 B
Base ..iciciiieeniion. (d _f; &
BaSiNE ..iveviieanenancetrosenssnnnnss 6:(3 —— U X
Outline ..i.ieeeiiiiieriiinineiaceenns
Maximum Diameter . - 2 '/_\‘J 8
Maximum Seated Height ....... 2.920 In. N 11 6
Maximum Overall Height ...... 3.230 In. 6 ! 3 ’
ELECTRICAL DATA SEU

HEATER OPERATION

Heater Voltage 6.3 Volts
Heater Current 1200 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....ooviiieeeiieneeriieeisinsssacesanscsariornscenes 200 Volts
Heater Positive with Respect to Cathode
50 100 Volts
Total DC and Peak..u.oveereeeerersnseeaiasisnsesasssassssanssossssanes 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 1 to Plate ........... . 0.9 Pt
Input: gl to (h + k, g3 + g2) 18 Pf
Output: pto(h + k, g3 + g2) 7 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) 220 Volts
Grid No. 2 Voltage (Max.) .......... .. 140 Volts
Plate Dissipation (Max.} ........... 12 Watts
Grid No. 2 Dissipation (Max.) 1.4 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) tucucririoereriresensnnsntosiraresonss sassnsosacnnnnns 0.1 Megohm
Cathode Bias (MaX.) c.viviviririnreenaereraserantnanaserasasassssanasanas 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier (Single Tube)
Plate VOIAge .voviviiinriiiiiiiiissiiieeerassrananisnansrsansnens 110 200 Volts
Grid No. 2 Voltage 110 125 Volts
Grid No. 1 Voltage -7.5 — Volts
Cathode Resistor — 180 Ohms
Peak AF Grid No. 1 Voltage ....... 7.5 8.5 Volts
Zero Signal Plate Current......... 49 46 Ma
Maximum Signal Plate Current .... 50 47 Ma
Zero Signal Grid No. 2 Current.....iveviieiiienisreeocccnnnnnes 4 2.2 Ma
Maximum Signal Grid No. 2 Current ......cvivieiiinnrnecnnncens 10 8.5 Ma
TranscondUCLANCE ...viviiriinairerateeronessnnesvassscccannnns 8000 8000 umhos
Plate Resistance (APProX.) «.veeeiisseirceeceeennnnnnsassecannas 13,000 28,000 Ohms
Load ReSIStanCe ......c.ceiiineeinreeieiarenieresneennncanaanes 2000 4000 Ohms
Maximum Signal Power Output .......coiiiiiiiiiiiinnaneanns 2.1 3.8 Watts
Total Harmonic Distortion (APProx.) ....ceeeeviecenivecneenanns 10 10 Percent
BGE5 Color Television Type
HORIZONTAL DEFLECTION
12GES, 17GES AMPLIFIER
Beam Power Pentode
Construction............. Compactron T-12
Base ......ii..0..l. Button 12 Pin, E12-74
i Ti2
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 2.500 In.
Maximum Overall Height ...... 2.875 In.

UTITE
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ELECTRICAL DATA
HEATER OPERATION

17GE5 12GES
Heater Voltage...oovviinriiiniiincnnnnnencrinenenns 16.8 12.6
Heater Current ......... 450 600
Heater Warm-up Time 11 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....ovuuiiiieiireraeanorisenisossrasseacsasansassns

Total DC and Peak..
DIRECT INTERELECTRO
Grid No. Lto Plate ..c.uiiiniiiiiiiiiiiiiiiiiatsintniienscenneesasnenns

RATINGS (Design Maximum Rating System)
Horizontal Deflection Amplifier®
DC Plate Supply Voltage (Boost 4 DC Power Supply) (Max.)
Peak Positive Pulse Plate Voltage (Abs. Max.) ....c.c.ivne
Peak Negative Pulse Plate Voltage (MaX.) ....eovvuvececaenarnns
Plate Dissipation (Max.)@) ... .i.iiiieiieereinnerennsnenecacncns
Peak Negative Grid No. 1 Voltage (Max.) ....ccvvevenenenanannnen
Grid No. 2 Voltage (Max.) ..ecieerrienerenerecenaarasseronncannns
Grid No. 2 Dissipation (Max.) .........
Average Cathode Current (Max.).......
Peak Cathode Current (Max.)..........
Grid No. 1 Circuit Resistance (Max.) ...vcvevevnens
Bulb Temperature (At Hottest Point) (Max.)
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ............... eesnene Y 5000
Grid No. 2 Voltage ........
Grid No. 1 Voltage ........
Plate Current ............
Grid No. 2 Current .......
Transconductance ...
Plate Resistance........
Amplification Factor® ., .......ccciiiiiiiiiiiiiiiaianininnnss
Ecl for Ib = 1.0 Ma (APProX.) .iveevrerecersccsocnnnnsnsnsnss -100
INSTANTANEOUS PLATE KNEE VALUES
Eb=60V; Ec2=150V and Ecl1=10
Ib = 345 Ma, and ic2 = 27 Ma

NOTES:

209

6GES

6.3 Volts
1200 Ma

— Seconds

200 Volts

100 Volts
200 Volts

0.34 Pf
16 Pf
7Pt

770 Volts
6500 Volts
1500 Volts
17.5 Watts

330 Volts

220 Volts

3.5 Watts

175 Ma

550 Ma

1.0 Megohm

220°C

250 Volts
150 Volts
-22.5 Volts
65 Ma
1.8 Ma
7300 umhos
18,000 Ohms
44

—42 Volts

(1) For operation in a 525 line, 30 frame system as described in *'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse is not to exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-

able means is required to protect the tube in the absence of excitation.

(3) Amplification factor with tube operating as a triode with 150 volts on the plate and Grid

No. 2 and -22.5 volts on Grid No. 1.

HORIZONTAL DEFLECTION
AMPLIFIER

6GFa

Beam Power Pentode

Construction....... ereeens Compactron T-9
Button 12 Pin, E12-70
....................... 12BJ

Maximum Diameter
Maximum Seated Height ....... .
Maximum Overall Height ...... 2.875 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage..... cecreeserien e eeeeiiieat it aciiit i rsaaeasesarates
Heater Current ....co.iiiiiiiiiiiiiiiieeieninnerseosesssnnnasseancsannses
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode
Total DC and Peak...c.vieiiiiiiiiieinerenneeiacnsenssonaronsscsanes

TUTAT

6.3 Volts
1200 Ma

200 Volts
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Heater Positive with Respect to Cathode
D

.............. 100 Volts

Total DC and PeakK.....vvvvervrenniaansrrssncosecsesnnnasesancerss ee 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)
Grid No. 1to Plate .....uniiiiiiiiiiiiiiiiiiiiiieiinnnenaiieeennerasns . 0.2 Pf
Input: glto(h+k+ g+ b.p)........ 16 Pf
Output: pto(h+ k+ g2+ b.p.) 7.5 Pf
RATINGS (Design Maximum Rating System)
Horizontal-Deflection Amplifier Service®)
DC Plate-Supply Voltage (Boost + DC Power Supply) (Max.) covevininnnns 770 Volts
Peak Positive Pulse Plate Voltage (Max.) ....cvviiiirieneeresssiinnennans 5000 Volts
Peak Negative Pulse Plate Voltage (Max.) ........ . 1500 Volts
Screen Voltage (Max.) 220 Volts
Negative DC Grid No. 1 Voltage (Max.)............. 55 Volts
Peak Negative Grid No. 1 Voltage (Max.} .......... 330 Volts
Plate Dissipation (Max.)@) ... iiviiiunnneerenenen veee 9.0 Watts
Screen Dissipation (Max.) ......... ceee 2.5 Watts
DC Cathode Current (Max.) ....... ceee . 160 Ma
Peak Cathode Current (Max.) e .. 500 Ma
Grid No. 1 Circuit Resistance (Max.) ..... 1.0 Megohm
Bulb Temperature at Hottest Point (Max.) 200 °C
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ...... 250 Volts
Screen Voltage..... . . 150 Volts
Grid No. 1 Voltage ees .. -26.5 Volts
Plate Resistance (Approx.) 260,000 Ohms
Transconductance 4700 umhos
Plate Current .... 34 Ma
Screen Current .............. 1.6 Ma
Grid No. 1 Voltage (Approx.) Ib = 1. . —46 Volts
Triode Amplification Factor®) ... ... .o iiiiiiiiiiiiresnerennseenannas 4.2

INSTANTANEOUS PLATE KNEE VALUES®™
Eb=60V, Ec2=150V, and Ecl=0V
Ib = 345 Ma and Ic2 = 27 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,""
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid-leak bias, an adequate cathode-bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(3) Applied for short interval (two seconds maximum) so as not to damage tube.

(4) Triode connection (screen tied to plate) with Eb = Ec2 = 150 volts and Ecl = -26.5 volts.

BGF7 Color Television Type
10GF7, 13GF7 OSCILLATOR and AMPLIFIER
Double Dissimilar Triode
Construction .................. .Novar T-9
Base ...........Novar Button 9 Pin, E9-75
Basing ........ - (0 10 ] T9
Outline
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .......2.620 In.
Maximum Overall Height ...... 3.000 In.
ELECTRICAL DATA il
HEATER OPERATION
13GF7 10GF7 6GF7
Heater Voltage......... - 13.0 9.7 6.3 Volts
Heater Current .......... e 450 600 985 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Pe_ak ................................................... 200 Volts

DC .iiiiiiiiiiiinnn. . . 100 Volts
Total DC and Peak.......cccvuun.. DN eeeriresaeans 200 Volts



Receiving Tubes 211
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section Section
No. 1 No. 2
GridtoPlate ....coviiiiniereiiiiiiiiiiiiii it 4.6 9.0 Pf
Input: gto(h+ k) 2.4 6.5 Pf
Output: p to (h + k) 0.26 1.4 Pf
RATINGS (Design Maximum Ratlng System)
Vertical Deflection Oscillator and Amplifier®
Section Section
No. 1 No. 2
Oscillator Amplifier
DC Plate Voltage (Max.) ceoeveerereiectiosnsoneossronasssnans 330 330 Volts
Peak Positive Pulse Plate Voltage (Abs. Max.).......cceeeu.e —_ 1500 Volts
Peak Negative Pulse Grid Voltage (Max.) .... 400 250 Volts
Plate Dissipation (Max.)@® .......... .. 1.5 10 Watts
Average Cathode Current (MaX.)....cvciivennneennrrnrecaonne 22 50 Ma
Peak Cathode Current (Max.) ....cceevenvriveerccrencasnnns 77 175 Ma
Grid Circuit Resistance (Self Bias) (Max.) .....cevvevencenns 2.2 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Section Section
No. 1® No. 2®
Plate VOItage . .cvoverinereneersnnsioianssseoissnaronnassannaas 250 150 Volts
Grid No. 1 Voltage .. ees -3 -20 Volts
Plate Current ...... . 1.4 50 Ma
Transconductance ...............00ue0 1600 7200 smhos
Amplification Factor .................. 64
Plate Resistance (Approx.) ............ 40,000 750 Ohms
Ec for Ib = 10 ua (ApProx.).....eceeuuee 5.5 — Volts
Ec for Ib = 100 ua (ApPProX.)...ceeeeesse — -45 Volts
Ib at EC = =28 VAC (APProX.): vveievuieiruinreninersncrsronens - 10 Ma

pprox.)
INSTANTANEOUS PLATE KNEE VALUES (Section No. 2)
Eb=60V; Ec =0; Ib = 95 Ma
NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid-leak bias, an adequate bias resistor or other suitable means

is required to protect the tube in the absence of excitation.
(3) Section No. 1 connects to Pins 4, 5, and 6.

AVERAGE PLATE CHARACTERISTICS
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AVERAGE PLATE CHARACTERISTICS
(Section No. 2)
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PLATE VOLTAGE
Color Television Type
BGF]A VERTICAL DEFLECTION
10GF7A, 13GF7A OSCILLATOR and AMPLIFIER
Double Dissimilar Triode
Construction ..........oviiuuen Novar T-9
Base ........... Novar Button 9 Pin, E9-89

(Exhaust Tip on Base)
9Q

Basing
Outline T9
Maximum Diameter ............ 1.188 In.
Maximum Seated Height .......2.000 {n.
Maximum Overall Height ...... 2.380 in.
The 6GF7A, 10GF7A, and 13GF7A are identi-
cal to the 6GF7, 10GF7, and 13GF7 except TTUTT
for base with exhaust tip at bottom and
shorter bulb.
6GJ5 HORIZONTAL DEFLECTION
AMPLIFIER
12GJS, 17GJS
Beam Power Pentode .
Construction .......coovveninnnn Novar T-12
Base ............ Novar Button 9 Pin, E9-76
TopCap vovierinnnnnnes C1-2, C1-3or C1-33
Basing .............................. QQK T2
Outline  ..iiiiiiiiriereinnncananenns 12-70
Maximum Diameter .... 1,562 in
Maximum Seated Height ... 3.170 In.
Maximum Overall Height ...... 3.550 In.
ELECTRICAL DATA IR
HEATER OPERATION
17GJS 12GJ5 6GJS
Heater Voltage.........oiiviiiivinnnreeccneenenes 16.8 12.6 6.3 Volts
Heater Current 450 600 1200 Ma

Heater Warm-up Time 1 1 — Seconds
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and PeakK...ovueeiirsoraseaeseennsetroronesereassassseessnncans 200 Volts
Heater Positive with Respect to Cathode
DC iiiiiiiiiiiiiiiiiiiieeiineaes 100 Volts

Total DC and Peak
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
{614 T IR 1o T o F- ) - 0.26 Pf

200 Volts

Input: glto(k+g3+g2+4+h) .... 15 Pf
Output: pto(k+ g3+ g2+ h) 6.5 Pf
RATINGS (Design Maximum Rating System)

Horizontal Deflection Amplifier®)

DC Plate Supply Voltage (Boost + DC Power Supply) (Max.) ....coovvvanan 770 Volts
Peak Positive Plate Voltage (Max.) ...ocovvieiiiiiiierennnenn 6500 Volts
Peak Negative Plate Voltage (MaX.) «.ccveeiiiiiiiiiiiiirerseesnnnneaannnss 1500 Volts
Grid NO. 2Voltage (MaX.) ..viviiuieieeeeeeresneasassnororeceececosonnsnnnnas 220 Volts
Negative Grid No. 1 Voltage (Max.) c..oieiiiiiiiiiiiiiiiiieneeennannannnons -55 Volts
Peak Negative Grid No. 1 Voltage (Max.) .....ccviiiiiiiiiiiniiininciennanns 330 Volts
Plate Dissipation (Max. ) @) . iiiiiiiiiiniiiiererireeneeraeeeervnnnnrnnasnnas 17.5 Watts
Grid NO. 2 Input (MaX.) cvvvrriiiieiiiiiareeeeeeseoaseasoanasereasssnnnnsnsns 3.5 Watts
Average Cathode Current (Max.). 175 Ma
Peak Cathode Current (Max.)........ . 550 Ma
Grid No. 1 Circuit Resistance (MaX.)..ouvereiiraiiiisiriiueceesseensnssannsns 1.0 Megohm
Bulb Temperature (At Hottest Point) (Max.)........ooviiiiiiiiiniinnninnn, 240 °C
CHARACTERISTICS AND TYPICAL OPERATION

Plate VO AEe «iiiiiiiintiriernrissaresesoaasstscssoererasrsosasasnnsannaees 250 Volts
Grid NO. 2Voltage . .vvriiiiiiniiiianniiicseransinsiiecsnnnsnanns 150 Volts
Grid NO. 1 VOltage cvvereiiniiiineienerenrininnnnerrencnnannnnass ~22.5 Volts
Plate Current ...... 70 Ma
Grid No. 2 Current ... . 2.1 Ma
TransconduCtanCe .......veelieieinrerrreonsnerensssnsroreonnss e 7100 smhos
Amplification Factor® ...uiiieiiiitierenrreinisernrectereiinnnnes 4.4

Plate ResSiStancCe...cvvvevieiirereraniiseceroceesnnnnnnrsssesenans 15,000 Chms
ECI1fOr b =1 Ma (APPrOX.)etceesuruerereeerenssssssniorsessenasssssssssens —42 Volts

INSTANTANEOUS PLATE KNEE VALUES

Eb=60V, Ec2=150V and Ecl=0V;

Ib = 390 Ma; and Ic2 = 32 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(3) Amplification factor with tube operating as a triode with 150 voits on the plate and Grid
No. 2 and -22.5 volts on Grid No. 1.

AVERAGE PLATE CHARACTERISTICS
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AMPLIFIER
12GJ5A, 17GJ5A

6GISA HORIZONTAL DEFLECTION

Beam Power Pentode

Construction ......eeeiiieiaaa Novar T-12 M
Base ....evvvenn Novar Button 9 Pin, E9-88 £
(Exhaust Tip on Base)
Top Cap vvvevrennnnnanns C1-2, C1-3 or C1-33
BaSiNg .vvvverineeoinneeiiriiinnoanns 9IQK
Outline TI2
Maximum Diameter ............ 1.562 In.
Maximum Seated Height ....... 3.125 In.
Maximum Overall Height ...... 3.505 In.
The 6GJSA, 12GJ5A, and 17GJ5A are identi-
cal to the 6GJ5, 12GJ5, and 17GJS except 9K IRl
for base with exhaust tip at bottom and
shorter bulb.
BG]]IECFgU] Color Television Type
VHF OSCILLATOR and MIXER
4GJ7, 5GJ7, 8GJ7/PCF801
Triode and Pentode
............. Miniature T-6%2
Button 9 Pin, ES-1
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In.
ELECTRICAL DATA JOUW
HEATER OPERATION
4GJ7 §GJ7 8GJ7/PCF801 6GJ7/ECF801
Heater Voltage.......ccoiviiiiiniennnnannnns 4.1 5.6 8.0 6.3 Volts
Heater Current .......coiiivieiiiiiiiniiinnes 600 450 300 410 Ma
Maximum Heater-Cathode Voltage
Heater Positive with Respect to Cathode
Total DC and PeaK....oviiiiiiiirrnnioceieriannasosassancanissniasans 110 Volts
Heater Positive with Respect to Cathode
Total DC and PeakK...o.vveiursnntiiineeeaisesiissenierersesnasarsnies 110 Volts
DIRECT INTERELECTRODE CAPACITANCES
Triode Section
Plate to Grid .........cviiiien 1.8 Pf
Grid to Cathode and Heater ... ces 3.3 Pf
Plate to All Except Grid ...vvuiiiiiiiiiiiiiiii i ciiitnnoncetstennnenss 1.7 Pt
Pentode Section (Shielded)
{3« 10 S R T R 6.2 Pf
£ ¥ oYU S N 3.5 Pf
Plate to Grid No. 1 0.009 Pf
Grid NO, 110 Grid NO. 2 iiiiiiiiiiiiiiiireereeetirnonneeanasasssancacses 1.5 Pf
Coupling
Triode Plate to Pentode Plate (Max.) .......c.evvienennn 0.025 Pf
Pentode Plate to Triode Grid (Max.) ......cveivunenenns 0.01 Pf
Triode Plate to Pentode Grid No. 1 (Max.) 0.01 Pf
Triode Grid to Pentode Grid No. 1 (Max.) 0.01 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section
Plate Supply Voltage (Max.) «.ocveiireiiniiiinnreinevenaens 600 600 Volts
Plate Voltage (Max.) .vvvirerirvenirnaeeeenecesnnsonnnenens 140 275 Volts
Grid No. 2 Supply Voltage (Max.) — 600 Volits
Grid No. 2 Voltage (Max.) ...vvrerreerennenrencenenncanenns — 275 Volts
Grid No. 1 Voltage (Max.) ...vvveerieererneoncsosocssesnsnns — -50 Volts
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Cathode Current (Max.).ooevvieiiveesoeeeenenenansrassenses
Plate Dissipation (Max.) .....
Grid No. 2 Dissipation (Max.) ..
Grid No. 1 Circuit Resistance
Fixed Bias (MAX.) civvevriiirnrerenennsnorsonecsssnnanans
Cathode Bias (Max.)
CHARACTERISTICS AND TYPICAL OPERATION
Triode as Oscillator

DC Plate Supply Voltage ....ccvvveiiiiiiiiiiiiiiiiinennnas
Plate Load Resistance ............. .
External Grid to Cathode Resistance .. vee
Plate Current ... .ciiiiiiinneiiieresernnrnrnnarensecenane

Oscillator Voltage (Effective) ...
Transconductance (Effective)
Pentode Section as Mixer
Plate Supply Voltage...ccovviiriiiinenrienniiiinniiinecanans
Plate Load Resistance .........

DC Grid No. 2 Supply Voltage ..

Grid No. 2 Resistance...........

DC Grid No. 1 Supply Voltage
Grid No. 1 Resistance ......
Oscillator Voltage (Effective)
Plate Current .. ...iiiiiirierieriirnnieiannsensenerssoneneas
DC Grid No.2Current ....evivriiininnniieeeecnersnonennan
DC Grid No. 1 Current ....ccivvviviieninnnaann,
Conversion Transconductance
Input Resistance at 200 Hz
Pentode Section as an If Amplifier

Plate Supply Voltage....oviviiiiinnnenerininrenainnnenerens
Plate Load Resistance ...........
Grid No. 2 Resistance.............
Grid No. 1 Resistance.............
DC Grid No. 1 Supply Voltage ....
Plate Current ..........cvvevinne
DC Grid No. 2 Current .
Transconductance ....
DC Grid No. 1 Voltage for Gm/100 ..
input Resistance at50 Hz ......coovvvvvveennnnsn
DC Grid No. 2 Supply Voitage .......coiviviieiiniiiniannnes

215

20 Ma
2.4 Watts
0.55 Watts

2.2 Megohms
1 Megohm

200 Volts
12,000 Ohms
10,000 Ohms

12 Ma

3.3 Volts

3700 umhos

200 Volts
4700 Ohms
200 Volts

27,000 Ohms
0 Volts
1 Megohm
1.6 Volts
g Ma
2.8 pa
2.3 pa
4700 umhos
600 Ohms

200 Volits
4700 Ohms
27,000 Ohms
1 Megohm
0 Volts
12.5 Ma
3.7 Ma
14,000 yumhos
-15 Volts
10,000 Ohms
200 Volts

Color Television Type

VHF AMPLIFIER

6GKS/6FQ5A

2GK5/2FQS5A, 3FQS5A,
3GK5, 4GKS

Gain Controlled Triode

Construction ....... veeseoMiniature T-5%
Base .....iiiiiniiiiies Button 7 Pin, E7-1
Basing cvovvreriiiesncenccssscnrsssnnnns 1FP
OUtHINE  tivverenerriunrsnennrenroinnses 5-2

Max:mum Dlameter ............ 0.750 In.

Maximum Overall Height ....:.2.125 In.

ELECTRICAL DATA
HEATER OPERATION

3FQSA

2GK5/2FQ5A  3GK5
Heater Voltage.....ccovvnrenerinnnnnnes 2.3 2.8
Heater Current .........cciviiiiiinnnns 600 450
Heater Warm-up Time 11 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and PeakK...ceveeriiiiieisinaniresoseeessasesnncessasasanans

Heater Positive with Respect to Cathode

Total DC and Peak...viiieiiiiieiiinreetteiireosrsscosncconasonsssons

DIRECT INTERELECTRODE CAPACITANCES (Shielded)
GridtoPlate ......coiviiiniiennnnn,

Input: gtoth+ k4 IS+ ES) .
Qutput: pto(h+ k+ IS+ ES) ...

Heater to Cathode .......c.ciiviiiiiiiiiiiiiiiiiiiiienetonenanenccnnnsnes

4GKS

4.0
300
1

I

6GKS5/6FQSA

6.3 Volts
180 Ma
-— Seconds

100 Volts
100 Volts
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RATINGS (Design Maximum Rating System)
Plate VOIAEE (MAX.) tevirtieiniiiieneanaenerar et stoieoianirssesseones
Plate Dissipation (Max.) ...vviivenenennenas
DC Cathode Current (Max.)
Negative Grid Voltage (Max.) .......c..oovnenenes
Grid Circuit Resistance (Self Bias) (Max.)
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Ptate Voltage ..
Grid Voltage ...
Plate Current ..........ccoiiiiiiiinann,
Transconductance ............ R
Amplification Factor .......... R,
Plate Resistance (Approx.) e
Ec for Gm = 150 umhos (Approx.}.......
Ec for Gm = 1500 umhos (Approx.)......
Input Resistance (200 Hz) e
Input Capacitance (200 Hz)(")
Noise Figure (200 )Hz@
NOTES:
(1) Measured under grounded plate conditions.
(2) Optimized neutralized triode RF amplifier stage, noise matched.

AVERAGE PLATE CHARACTERISTICS

Sylvania Technical Manual
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PLATE VOLTAGE
Color Television Type
BGKB AUDIO POWER AMPLIFIER
10GK6, 16GK6 or VIDEO AMPLIFIER
Beam Power Pentode
Construction ............. Miniature T-6Y%2
Base ..Button 9 Pin, ES-1
Basing 9
Outline
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.812 In.
Maximum Overall Height ...... 3.062 In.

ELECTRICAL DATA
HEATER OPERATION

16GK6 10GK6
Heater Voltage........coiiiiiiiiiii it iiiiinnnes 16.0 10.0
Heater Current 300 450

Heater Warm-up Time 11 11

IlIpp

6GK6

6.3 Volits
760 Ma

— Seconds
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and Peak.....vveiiiiiinseresinieiiesessarassnseassoneensennns 100 Volts
Heater Positive with Respect to Cathode
Total DC and PeakK. ... oviiiriiniinsnsenecianisisniocosscecoconnnnsananens 100 Volts
DIRECT INTERELECTRODE CAPACITANCES
Grid No. 1 to Plate (MaxX.). v ieiinteiiiniiiieiiniieeennrerenecsasennnsseraens 0.14 Pf
INput ...reeiiireniresiannnnns ven 10 Pf
Output 7 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.){() . ..iuiiiiuierinearenneesstsisestsosssseraososasenanaaes 330 Volts
Grid No. 2 Voitage (Max.)" . . ves 330 Volts
Negative Grid No. 1 Voitage (Max ) J S . 100 Volts
Plate Dissipation (MaX.) ...iciieiiniinerirseiossnseneessscsaresasass ... 13.2 watts
Grid No. 2 Dissipation (Average) (Max.) c..eeeeeirrreeeronenunsnerernancanes 2 Watts
Grid No. 2 Dissipation (Peak) (Max.)...ciiiiiiieiiiiiiiiiiiiieinnneenineanes 4 Watts
Cathode Current (MaX.).oueeeee i iinerenonrsereoessssesansssesacsansnsnnnons 65 Ma
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) 0.3 Megohm
Cathode Bias (Max.) 1.0 Megohm

CHARACTERISTICS AND TYPICAL OPERATIO

Pentode Section
Single Tube Class ABl

Class Al Push-Pull
Plate VOltage cvvvvvinniieiiiniiiiiiiissiescceerocaras 250 250 300 Volts
Grid No. 2 Voltage 250 250 300 Volts
Grid No. 1 Voltage -7.3 — — Volts
Cathode Resistor 135 130 130 Ohms
Grid Voltage (RMS) Per Grid... 43 8 10 Volts
Plate Current (Zero Signal) ... 48 62 72 Ma
Plate Current (Max. Signal)..\...coovvviivininennanns 49.5 75 92 Ma
Grid No. 2 Current (Zero Signal) ....ccovvvveineninnnns 5.5 7.0 8 Ma
Grid No. 2 Current (Max. Signal).....coovvvviiiiininen 10.8 15 22 Ma
TransconductanCe .....o.veiiiieiireiinneniasaninnens 11.3K — — gmhos
Amplification Factor@ ... ... ..ciiiiiiiiiiirinnnnnnnss 19 — —_
Plate Resistance.. 38K —_ — Ohms
Load Resistance .............. . 5.2K —_ — Ohms
toad Resistance (Plateto Plate).............covuett — 8K 8K Ohms
Maximum Signal Power Output .............cc00uen 5.7 11 17 Watts
Total Harmonic Distortion .........ccovvviinviiinnnnn, 10 3.0 4.0 Percent

NOTES:

(1) When the heater and positive voltages are obtained from a storage battery by means of
a vibrator, the maximum values of the plate and Grid No. 2 voltages are 275 volts and that
of the plate dissipation 9.9 watts.

(2) Measured from Grid No. 2 to Plate.

AVERAGE PLATE CHARACTERISTICS
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Color Television Type

6GL7 VERTICAL DEFLECTION
OSCILLATOR and AMPLIFIER

Double Dissimilar Triode

Construction .......iociiiiiinnn Octal T-9
BaSE@ vivveiiirsrsretecacesnnnnias 8 Pin, B8-6
BaSiNE +eeeererrevncennssaconsnonnnns 8BD
OUtliNe  .iiviiiiinriinnseoierennanannns 9-5
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.438 In.
Maximum Overall Height ...... 3.000 in.

ELECTRICAL DATA
HEATER OPERATION
Heater VOItage . ..ovvuriitiiieiesiieeseeassornnseasssassonssssoassrnanns 6.3 Volts
Heater CUIrent ...o.eeeieerenieieiseeessnsresessssvecsascnssossccsscsnes 1050 Ma
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode

Total DC and Peak...ivvuiviverireaeroiesnnsranascsannoesscssssssnanons 200 Volts
Heater Positive with Respect to Cathode

0 3 100 Volts

Total DC and PeakK....ouvueieiueioiinresnisseanensocenssnansessaneres 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Section Section
No. 1 No. 2

Gridto Plate ....c.iiuiiiiiiiiiiiiiiiiiiiiiieieeriiereaaanas 4.0 8.0 Pf
YT P 2.2 6.0 Pf
Output 0.6 1.3 Pf

RATINGS (Design Maximum Rating System)
Vertical Deflection Oscillator and Amplifier:2

Amplifier
Plate Voltage (MaX.) ..iviirrernirnnrceeesiosceearonensosncnns 550 Volts
Peak Positive Pulse Plate Voltage (Abs. Max.) 1500 Voits
Plate Dissipation (Each Plate) (Max.)® .....vovevvienennen . 10 Watts
Total Plate Dissipation (Both Plates) (Max.)......c.ovavvinnnn 12 12 Watts
Peak Negative Pulse Grid Voltage (Max.) .....cceveveeecnens 400 250 Volts
Average Cathode Current (Max.)....cieevveerinineennnncannns — 50 Ma
Peak Cathode Current (Max.)..oveverviiiinnnnnneennennesss — 175 Ma
Grid Circuit Resistance
Fixed Bias (MaX.) .ivivvrerinerioinnneaanrnnnnacacnans N 1.0 1.0 Megohm
Cathode Bias (MAX.) teeeerieirerorecenosonnnsnnnnsaanssnes 2.2 2.2 Megohms

CHARACTERISTICS AND TYPICAL OPERATION

Oscillator Amplifier
Plate Voltage .....viiiiiininenrrnecsesisnenessnnennns 250 275 175 Volts
Grid Voltage ........c.cenn . -3.0 — -25 Volts
Plate Current ........... 2.0 13 46 Ma
Transconductance ...... 2200 1600 6400 umhos
Amplification Factor 66 — 5
Plate Resistance (APProx.) «voceeeeiseneeennnnes e 30,000 _— 780 Ohms
Grid Voltage for Ib =20 pa...ccvvevuveninnnnnnsns .. 5.3 — — Ma
Grid Voltage for Ib = 200 ua — — -60 Volts

INSTANTANEOUS PLATE KNEE CHARACTERISTICS (Section No. 2)

Eb=60V,and Ecl=0V

Ib = 100 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘'Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"”
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) Section No. 1is recommended for vertical oscillator service, and Section No. 2 is recom-
mended for vertical deflection amplifier service.

[€)] !n stages operating with grid leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.
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AUDIO POWER AMPLIFIER BGM5

Beam Power Pentode
Construction ......... Cereseeennaeeas 9-T9

Base .....i.0.. ..Button 9 Pin, E9-68
BasSiNg civvviriiiiinccosariscssnanenane IMQ
Outline ...viveieiinennrasanernnnaones 9-71
Maximum Diameter ............ 1.188 In.
Maximum Seated Height ....... 2.920 In.
Maximum Overall Height ...... 3.230 In.

ELECTRICAL DATA
HEATER OPERATION
Heater Voltage.. ......coovvinnnnn e e e eeeeeeaaea s et eeeaeaaara it ataraney 6.3 Volts
Heater CUITeNt «....veiuiinriteieeneeiuentsasanesinrvsoeserosersansassnsees 800 Ma
Maximum Heater-Cathode Voltage

Heater Negative with Respect to Cathode

Total DC and PeaK...iiieeetrrieiaeininerretisoseerosanassssssssnsannes 200 Volts
Heater Positive with Respect to Cathode
DC .iviiiiiiiiiiennnnns 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 1 to Plate . 0.13 Pf
Input ..... Cieeeestiiraiees 9.0 Pf
L0 T {71 3 4.0 Pf
RATINGS (Design Maximum Rating System)
Plate VOIAge (MAX.) «viinrriiiirennereesoseesasansssossnseasasosnesocannas 550 Volts
Grid No. 2 Voltage (Max.) ........ 440 Volts
Plate Dissipation (Max.) ............... 19 Watts
Grid No. 2 Dissipation (Max.)®" 3.3 Watts
Cathode Current (MaX.)...viiiineereiinreniiesnnrersterossaeosasassassorvss 85 Ma
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) tevuteieneuintorosssssnstoasassssssoesanscssasonnssanns 0.3 Megohm
Self Bias (Max.) ....... eeiesatesesetnacssaratittersaesecnstasrsonnesnnss 1.0 Megohm

CHARACTERISTICS AND TYPICAL OPERATION
Pentode Operation Ultra-Linear Operation®)
S.T.—Class Al Amp. Class AB1—Push-Pull

Plate Voltage .....ccvviiiiiennneananns 300 400 425 Volts
Grid No.2Voltage .....covvvvnnnnnnns 300 Note 2 Note 2 Volts
Grid No. 1 Voltage .........ceoveinenns -10 -20.5 — Volts
Cathode Resistor ...... vee — — 185 Ohms
Peak A-F Grid Voltage ..... ‘e 10 41 42 Volts
Zero-Signal Plate Current............ 60 80 88 Ma
Maximum-Signal Plate Current ..... 75 138 104 Ma
Zero-Signal Grid No. 2 Current....... 8 11.5 13 Ma
Maximum Signal Grid No. 2 Current 15 26.4 17.5 Ma
Transconductance ...........c.vuuee 10.2K — — wmhos
Plate Resistance (ApPprox.) .......... 29K —_ — Ohms
Load Resistance .......... 3K —_ — Ohms
Load Resistance (PL to PL) . ves — 6600 6600 Ohms
Power Output ........cocviviininnenen 11 32 26 Watts
Total Harmonic Distortion .......... 13 1.0 2 Percent
Pentode Operation (Class AB1 Push-Pull Amp)
Plate Voltage ..... e runasesancseataan 300 350 400 450 450 450 Volts
Grid No.2Voltage .....oovvviervienen 300 350 350 350 400 400 Volts
Grid No. 1Voltage .........ovvuvennnn -125 -15.5 -16 -16.5 =21 — Volts
Cathode Resistor ...... vee —_— —_ - — —_ 200 Ohms
Peak A-F Grid Voltage ..... vee 25 31 32 33 42 28 Volts
Zero-Signal Plate Current............ 86 92 85 77 66 82 Ma
Maximum-Signal Plate Current ..... 116 130 143 153 144 94 Ma
Zero-Signal Grid No. 2 Current....... 12.6 13 11 9.6 9.4 11.5 Ma
Maximum-Signal Grid No. 2 Current 26 28.6 27 27 30 22 Ma
Load Resistance (PLto PL) ......... 6600 6600 6600 6600 6600 9000 Ohms
Power Output ..........oivvivinnenn, 23 30 37 43 45 28 Watts
Total Harmonic Distortion .......... 2.5 2 1.5 1.5 1.5 2 Percent
NOTES:

(1) Grid No. 2 dissipation may be permitted to reach 6 watts during the periods of maximum
input of speech and music signals.
(2) Grid No. 2 tapped at 40% of the primary winding.
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BGMG Color Television Type
IF AMPLIFIER

4GM6, 5GM6

Semi-Remote Cutoff Pentode

Construction ............. Miniature T-51;
Base ...... . ..Button 7 Pin, E7-1
BaSiNg cveverevenenennnnanns vereeesse. JCM
OUtliNe  tvniinieneenieieneenarnnenanens 5-2 (6)6:

Maximum Diameter ....... ..0.750 In.
Maximum Seated Height .......1.875 In.
Maximum Overall Height ......2.125 In.

ELECTRICAL DATA |
HEATER OPERATION

4GM6 5GM6 6GM6
Heater Voltage......oeiiiiiiiiiinenceeerarninnnnns 4.2 5.6 6.3 Volts
Heater Current .................00 ens 600 450 400 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak..u.iiiiieieiiiiiiiiiiiiiiiiiiinnaataasonesansensns 200 Volts
Heater Positive with Respect to Cathode
5 100 Voits

200 Volts

Total DC and Peak
DIRECT INTERELECTRODE CAPACITANCES (Unshi lded)
Grid NO. 1 to Plate (MaxX.).vvvvirereeeeeaernnnnnnannnnss vereieareeenan v.... 0.036 Pf
Input: gl to(h + k+ g2 + g3 + iS).. .. 10.0 Pf

Output: pto (h + k + g2 + g3 + IS) 24 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) .......ccciiiiiinininnnnannenns 330 Voits
Grid No. 2 Supply Voltage (Max.) ... 330 Volts
Grid No. 2 Voltage ........coovnvnnnnn See Rating Chart (Gen. Info. Sec.)
Positive Grid No. 1 Voltage (Max.) reees 0 Volt
Plate Dissipation (Max.) ...ciiiiinrnnnerrsreeniiiennrsrnvans 3.1 Watts
Grid No. 2 Input (Max.) ...... 0.65 Watts
AVERAGE PLATE CHARACTERISTICS
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AVERAGE TRANSFER CHARACTERISTICS
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GRID VOLTAGE
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage ................ O TN 125 Voits
] T B T TR Tied to Cathode
{07 e B N Lo TR o § - == 125 Volts
Cathode Bias ReSiStor ........viiiiiiiiiiriiiiiiiiiiiieeececonnnnnencrvnss 56 Ohms
Plate Current . ...uueiiiiii ittt ittt rataiiaaristettirisssnisesenranesones 14 Ma
Grid No. 2 Current .. 3.4 Ma
Transconductance ........ .. 13,000 umhos
Plate Resistance (APProX.) «.viieuieiiatiiiniiirsiiererenseonaneronesannsns 0.2 Megohm
Ecl for Gm = 60 umhos (APProX.) ..eieiiiiiiiniiieisroconenonresessnsvans -15 Volts

VIDEO AMPLIFIER (P)

SYNC SEP. or VOLTAGE AMP. (T) 6GNS

8GN8, 10GN8

High Mu Triode and
Sharp Cutoff Pentode

Construction ............. Miniature T-6%
Base ...iiiiiiiisienens Button 9 Pin, E9-1
BasiNg coevevvnverenaninrsiinrsnanonas 9IDX
Outline ....vvviiiiiniriieeneninnnnnns, 6-3
Maximum Diameter ....... ..0.875 In
Maximum Seated Height .......2.375 In
Maximum Overall Height ...... 2,625 In.

ELECTRICAL DATA
HEATER OPERATION

10GN8 8GNS8
Heater Voltage.....oovveiiieiiiiiniiissinnnninnniss 10.5 8.0
Heater Current .............coviivninnn. 450 600
Heater Warm-up TimMme ......ciiveeinnencnncanannen 11 11

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....ovviiiiiiiiiiiininnieiinrinnessnseraansses
Heater Positive with Respect to Cathode
0. R
Total DCand Peak......oovvieiiiirivenernennrenioonassonnsonnsrsnnes
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section
Gridto Plate ...ciiiiiiiiiiieriiiiiiiiiiiitiiiiiinnasreeacacnnnsonns
Input: gto(h + k)
Output: p to (h 4+ k)

WU

6GN8
6.3 Volts
750 Ma
— Seconds

200 Volts

100 Volts
200 Volts
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Pentode Section

Sylvania Technical Manual

Grid No. 1 to Plate (Max.)............. 0.1 Pf
Input: gl to(h + k + g2+ g3 + 1S5). .. 11 Pf
Output: pto(th+ k4824834 IS).cieiiiiiiiiniiiiiiiiniinia..s 4.2 Pf
Coupling
Triode Grid to Pentode Plate (Max.) ......... 0.018 Pf
Pentode Grid No. 1 to Triode Plate (Max.) 0.005 Pf
Pentode Plate to Triode Plate (Max.) ...... 0.17 Pf
RATINGS (Design Maximum Rating System)

Triode Pentode

Section Section
Plate Voltage (Max.) ..ccvvivreiiininiinirereroesesnnnaannes 330 330 Volts
Grid No. 2 Supply Voltage (Max ) 330 Volts
Grid No. 2 Voltage (Max.).......... See Rating Chart (Gen Info. Sec.)
Positive Grid No. 1 Voltage (Max.) .......cvvveivivinnnnnns 0 Volt
Plate Dissipation (Max.}) ............ Ceberiraeeaseiien 1. 0 5.0 Watts
Grid No. 2 Dissipation .....veiviiiiiiiiiiiiiieeeesonnnnnans —_ 1.1 wWatts
Grid No. 1 Circuit Resistance

Fixed Bias (Max.) 0.5 0.25 Megohm
Cathode Bias (Max.) .... 1.0 1.0 Megohm

CHARACTERISTICS AND TYPICAL OPERATION

Triode Pentode

Section Section
Plate Voltage ..... N e ieeeieaerarans 250 200 Volts
Grid NO. 2Voltage ..ovviiiiiiiiiiiiiianannnsrrrrnsnnnnans — 150 Voits
Grid NO. 1 VOltage ..o vviiirannretereninanioroscococenonnns -2 — Volts
Cathode Bias ReSiStor .......ccvvveveiniiiniiiiniiiennnns — 100 Ohms
Plate Current ............ 2 25 Ma
Grid No. 2 Current ....... — 5.5 Ma
Transconductance ....... 2700 11,500 umhos
Amplification Factor ..... 100 —_
Plate Resistance ........cciiiiiiiiiiiiiiiiiiriiiinninnnnes 37,000 60,000 Ohms
Ecl for Ib = 100 xa (Approx.)....... - — -10 Volts
Ecl for Ib = 200 @ (APProX.). e ueuereeeraruaiioisssensnnnns -5 — Volts

INSTANTANEOUS PLATE KNEE CHARACTERISTICS (Pentode Section)
Eb = 60 Volts, Ec2 = 150 Volts and Ecl = 0 Volts
Ib = 55 Ma and Ic2 = 18 Ma.

BGu] Color Television Type

19GQ7

AM or FM DETECTOR

Triple Diode
Construction

....Miniature T-6%2
Button 9 Pin, E9-1

Base .........
BaSINE tovveerenrnnenrasanonnnnneenen IQM
Outline .......cc0nnnnn T 6-2

Maximum Diameter ............0.875 In.

Maximum Seated Height .......1.

Maximum Overall Height ...... 2.187 In.
ELECTRICAL DATA

HEATER OPERATION

Heater Voltage...................
Heater Current .
Maximum Heater Cathode Voltage

Heater Negative with Respect to Cathode

Total DC and PeakK...vve v ivvvinroeeenseeasasosnsossrosonannnas

Heater Positive with Respect to Cathode

O

Total DC and Peak..
DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)

Plate Input: pto(k + h) (Each Section) ......covviriiiniinierererannnnns
Cathode Input: k to (p + h) (Each Section)

1p to 2p

1p to 3p

2p to 3p
RATINGS (Design Maxnmum Ratmg System) (Each Section)
Peak Inverse Plate Volitage (Max.)
AC Plate Voltage (RMS) (Max.)
Peak Plate Current (Max.) ....
DC Output Current (Max.)
Total Effective Supply Impedance (Min.)

i

6GQ7 -
6.3 Volts
450 Ma

.. 200 Volts

100 Volts
200 Volts

2.05 Pf
3.10 Pf
0.47 Pt
0.47 Pt
0.05 Pf

330 Volts
117 Volts
54 Ma
9 Ma
300 Ohms
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CHARACTERISTICS AND TYPICAL OPERATION (Each Section)
Half Wave Rectifier

pDiode Current at Eb = 10 VOIS DC.ovvvnrriiieiiiiiiiiiniinratescsaccaaansnnsas 60 Ma
Color Television Type
SYNC SEPARATOR/CLIPPER ﬁﬁsa
and AGC TUBE 6BUS, 3as8/3BU,

Double Pentode

Construction ............. Miniature T-612
Base ..... Button 9 Pin, E9-1
BasSing() tuiveeeniiennnneneeans 9LW or 9FG
Outline ....vvvierenrnnnnnnansnerenanns 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In.

Juu

6BUS
4GS8/4BU8 6GS8
Heater Voltage.... 4.2 6.3 Volts
Heater Current ................ . 450 300 Ma

ELECTRICAL DATA
HEATER OPERATION

Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....covevevinrnnenneaiennnonss e anesamEuERERrEnn s 200 Volts
Heater Positive with Respect to Cathode
Dl tiittiiteeeeaaaennaneonnntossatacsacasasssiassesannsoarrasentsanasas 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 3 to Plate (Each Section) 1.9 Pf
Grid NO. 1tO All..cvviinniiiiiiriiiieeeiinnnans 6.0 Pf
Grid No. 3 (Each Section) to All ......c.ovviiiiiiinannenn. 3.6 Pf
Plate (Each Section) to All ... .vvviiiiiiiiiiiiierenannnes 3.0 Pf
Grid No. 3 (Section 1) to Grid No. 3 (Section 2) (Max.) 0.015 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Each Section) (Max.) 300 Volts

Grid No. 2 Voltage (Max.) ..iciiiieererennnnaneeenananines .. 150 Volts
Positive DC Grid No. 3 Voltage (Each Section) (Max.) . 3.0 Voits

Negative DC Grid No. 3 Voltage (Each Section) (Max.) 50 Volts
Peak Positive Grid No. 3 Voltage (Each Section) (Max.) .......cccvvevnnes 50 Volts
Negative DC Grid No. 1 Voltage (MaxX.}.oeeiiiuneierererinenanenenenansssans 50 Volts
Plate Dissipation (Each Section) (Max.) ....coviiiiiiiieiincnecnnersiannnnas 1.1 Watts
Grid No. 2 Dissipation (Max.) ...eeeiieeresereninnreieatascesocstsonsesanes 0.75 Watt
DC Cathode Current (Max.) ...veevevaseeieeennrtoanearorartosnscosasesaonns 12 Ma
Grid No. 1 Circuit Resistance (Max.).......ccovvuvaiaas .. 0.5 Megohm
Grid No. 3 Circuit Resistance (Each Section) (Max.) ...cveeevrrrieneraenns 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Both Sections Operating
Plate Voltage (Each Section).....cveviiisrnnennnnnnennecenns 100 100 Volts
Grid NO. 2VoHage ....vvviiiiiiiinineeerenennnnnnnanaanaans 67.5 67.5 Volts
Grid No. 3 Voltage (Each Section).......ccvevvvnnieieeenness -10 0 Volts
Grid NO. 1 VOItage ...vvvvvviiiririnnnnsrscsceconnnnasananss Note 2 Note 2
Plate Current (Each Section) .....cccevuiinsnneenrineas . — 2.2 Ma
Grid NO. 2 Current .. ...oiviiiiireeererererennnvssscannes . 6.5 3.3 Ma
Cathode Current ......oiviiiiiiinrienntiennrennncsncnscnns 6.6 7.8 Ma
Each Section Separately with Plate and Grid No. 3
of Opposite Section Grounded
Plate VOHAEE . ouuvnineenenenerneneeeeacaacacrononsesesnnesns 100 100 Volts
Grid No. 2 Voltage 67.5 67.5 Volts
Grid No. 3 Voltage .. 0 0 Volt
Grid No. 1 Voltage 0 Note 2
Plate Current ......c.o.eevevevnorecnneeennenes — 2.2 Ma
Grid No. 3 Transconductance ................ — 180 smhos
Grid No. 1 Transconductance ................ 1500 11 umhos
Grid No. 3 Voltage (Approx.) for Ib = 100 sa .. — ~4.5 Volts
Grid No. 1 Voltage (Approx.) for Ib=100pa .......... SO — -2.3 Volts
NOTES:

(1) Basing 9LW has Internal Shield tied to Cathode.
Basing 9FG has Internal Shield tied to Grid No. 2.
(2) Grid Current adjusted for 100 ua DC.
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HORIZONTAL DEFLECTIO
BGTs AMPLIFIER N

12GTS, 17GT5

Beam Power Pentode

Construction ........... ... Novar T-12
Base ........... Novar Button 9 Pin, £9-76
BasSiNg oviviiienriinninniennrnnnnnnns SNZ
Outline  o.veiiiiiiii i, 12-64
Maximum Diameter ............ 1.562 In.
Maximum Seated Height ....... 3.050 In.
Maximum Overall Height ...... 3.410 In.

ELECTRICAL DATA
HEATER OPERATION

17GTS 12GTS 6GTS
Heater Voltage.... 16.8 12.6 6.3 Volts
Heater Current ........ ... ...l . 450 600 1200 Ma
Heater Warm-up Time ...........ccieiiiiininnn. 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak. . .uiiiiiiii ittt et eeeentniniinnnnnnns 200 Volts
Heater Positive with Respect to Cathode

DC i e e PN 100 Volts

Total DC and PeakK. .. uuuiiiiiiieteient it eeenainaneeeeenininnnnnnnns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid to Plate ... i it e ettt 0.26 Pf
input: glto(h+ k+ g2+ g3) 15 Pf
Output: pto(h 4+ K4 824 83) corriiiiiiiiiiii i it ee e 6.5 Pt
RATINGS (Design Maximum Rating System)
Horizontal Deflection Amplifier™
DC Plate Supply Voltage (Boost + DC Power Supply) (Max.) .............. 770 Volts
Peak Positive Plate Voltage (Max.) ....ooioiiiiiiiiiniann. e 6500 Volts
Peak Negative Plate Voltage (Max.) ...oviiiiiiirrinieiernnnnniiinnnennnnnn 1500 Volts
Grid NO. 2 VoRAge (MaX.) v iiiiiiieiitt ittt reteraneeaanaseeenenennsnnnsns 220 Volts
Negative Grid No. 1 Voltage (Max.) -55 Volts
Peak Negative Grid No. 1 Voltage (Max.) .c.ivviiiiieriiniiinniiininnennnnn 330 Volts
Plate Dissipation (Max.)® 17.5 Watts
Grid No. 2 Input (Max.) ......... 3.5 Watts
Average Cathode Current (Max.). ...ttt ittt it annans 175 Ma
Peak Cathode Current (MaxX.) ....eiitiiiiiniriieriereneenoaionernnnennnns 550 Ma
Grid No. 1 Circuit Resistance (Max.)...... ettt i 1.0 Megohm
Bulb Temperature (At Hottest Point) (MaxX.)...ovviiiiiinnniiniininenninnn 240 °C
CHARACTERISTICS AND TYPICAL OPERATION
Plate VOIage . ovve i i ittt ittt ien e 250 Volts
Grid NO. 2 VOHAEE ..t iiiiiiiiiiiiei it iriiiiiniteseerininnntaaeeeanns 150 Volts
Grid NO. 1 VOl age it i it ittt e ieteaeea i ianaeans -22.5 Volts
Plate Current 70 Ma
Grid NO. 2 CUIrent ... i it i it itesetareannnnneans 2.1 Ma
TranscoNdUCIANCE ...ttt iiriiienne i iientasastcasenssnsssasnsossnaans 7100 pmhos
Amplification Factor® 4.4
Plate Resistance.................. PP 15,000 Ohms
Ecl for Ib = 1 Ma (AP PrOX. ) et ettt iiiaaaeaneereneassnnnesssensnnnnns —42 Volts

INSTANTANEOUS PLATE KNEE VALUES
Eb =60V, Ec2 =150V, and Ec1 =0V;
Ib = 390 Ma; and 1c2 = 32 Ma

NOTES:

(1) For operationin ab525line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"
the duty cycie of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(3) Amplification factor with tube operation as a triode with 150 volts on the plate and Grid
No. 2 and -22.5 volts on Grid No. 1.
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HORIZONTAL DEFLECTION 6GTHA

AMPLIFIER
12GTSA, 17GTSA

Beam Power Pentode

Construction .........ccooveen Novar T-12
Base ...iiic0ann Novar Button 9 Pin, E9-88
(Exhaust Tip on Base)
Basing ..INZ T2
Qutline ve..12-95
Maximum Diameter ............ 1.562 In.
Maximum Seated Height ....... 2.500 In.
Maximum Overall Height ...... 2.880 In.
The 6GT5A, 12GT5A, and 17GT5A are identi-
cal to the 6GT5, 12GTS5, and 17GT5 except L] LU
for base with exhaust tip at bottom and
shorter bulb.
VHF AMPLIFIER 53“5
2GU5, 3GUS
Shadow Grid Beam Pentode *
Construction ............. Miniature T-5Y%;
...... .Button 7 Pin, E7-1
Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.875 In.
Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA
HEATER OPERATION
2GUS 3GUS 6GUS
Heater Voltage......cooviiiiiiiiiiiiiniierenennnans 2.4 3.1 6.3 Volts
Heater Current .......ocveiiiiiiiiiiininnnnnnss . 600 450 220 Ma
Heater Warm-up Time 11 11 — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak....oiiiiiiiiiirriiinieieesesnisssenreannsssseons 200 Volts
Heater Positive with Respect to Cathode
D

.................................................................... 100 Volts
Total DC and PeakK.....veriiniiiirereneiiieieiatoitrssereeasascsssncanss 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid NO. Lto Plate ...t iiiiiiiiiiiitieetersvenarsnssssccoceanannsns 0.018 Pf
Input: glto(h+ k+ g2+ g3+ bp) 7.0 Pf
Output: pto(h+ k+ g2+ g3 + bp) 3.2 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) 300 Volts
Screen Voltage (Max.) cooviiinririnencacinnnnes 150 Volts
Positive DC Grid No. 1 Voltage (Max.) ......... 0 Volt
Negative DC Grid No. 1 Voltage (Max.)......... 50 Volts
Plate Dissipation (Max.) .....c.ovvinenenneeinns 3.0 Watts
Screen Dissipation (Max.) ....coevieeeeeiennan, 0.15 Watt
DC Cathode Current (Max.) ...veeeieeceeeaiasenarosossososcossossssossnsas 20 Ma
Grid No. 1 Circuit Resistance
With Fixed BiasS (MaX.) cvviieririnnuarosererarnnnsseissssssssssasssssssas 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Plate VOIAgEe t.vveriiireiiinnennrareronosenassssscoseroravannns 135 275 Volts
SCreen VOAEE ... vie it iineeeiieeneeneaneanennscaaanssnsanens 135 135 Volts
Grid NO. 1 VOIage .cvviiiiiiiiiiiiiinsesisinsenasanasrasarans -0.4 -0.4 Volt
Plate Resistance (APProX.) ceevvrerrrarereronrassassssnsesrvone 0.67 0.165 Megohm
TranscondUCtaNCe .....i.iviiiiriiniioieeeennonsnneranaseonnnns 15,000 15,500 smhos
Plate Current .... .. 9.0 10 Ma
SCrEEN CUIPENT vt tvteeteerenarernneeenaeeennaeeaneresaesennns 0.25 0.17 Ma
Noise Figure )
Measured at 200 HZ ....cvveeuniineenoernornnecnsenacsosannns 5.9 5.7 Decibels

Grid No. 1 Voltage (Approx.)
Gm = 100 umhos -6.2 —6.5 Volts
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Color Television Type
BGU] VERTICAL/HORIZONTAL OSC.
8GU7 or CHROMA AMPLIFIER

Medium Mu Twin Triode

Construction ............. Miniature T-6\

Base .....cciiiiiiinn.. Button 9 Pin, E9-1

Basing .....

Outline ...............
Maximum Diameter ............ 0.875 in.
Maximum Seated Height ....... 2.375 tn.
Maximum Overall Height ...... 2.625 In.

ELECTRICAL DATA g |

HEATER OPERATION

8GU?7 6GU7
Heater Voltage. ..ot ittt iie i ennns 8.4 6.3 Volts
Heater Current ......... .. 450 600 Ma
Heater Warm-up Time . . 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....v.uiiiiiiiitireiiaiieiairaaanerannneananan 200 Volts
100 Volts
200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Section No. 1 Section No. 2
Gridto Plate ......coiiiiiiiiii it iiiii i 3.0 3.0 Pf
Input: gto(h+ k) 3.4 3.6 Pf
Output: p to (h + k) 0.44 0.34 Pf
Plate of Section No. 1 to Plate of Section No. 2 ..........cocevnnnn. 1.0 Pf
RATINGS (Design Maximum Rating System)
DC Plate Voltage (Max. ) (1) L. ittt et iieeeeneeereraaanannannan 330 Volts
Paositive Grid Voltage (Max.) .. . 0 Voit
Plate Dissipation (Max.)@ ... 3 Watts
Grid Circuit Resistance
Fixed Bias (IMX.) tiiviiiiinerieteetennnnennnnonereresanennnnaseneesnnn 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ......... e beeeseeeeeiera e e aeeetreneeerasaeererenann 250 Volts
Grid No. 1 Voltage ......oviiiieiiiinenannnnnnnnnn -10.5 Volts
Plate Current .......... ererarseeeaaiiaaae, 11.5 Ma
Transconductance ..... erereaeeceeeeaanias 3100 pmhos
Amplification Factor ...........cccoiiiiiiiaaa.. 17
Plate Resistance (APProx.) «v.evevirennneeennnna. 5500 Ohms
Grid Voltage for Ib = 50 ya (Approx.) ............ -23 Volts
Plate Currentat Ec =-14Vdc.....covvviviennnn. . 4 Ma
NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

ORIZONTAL DEFLECTION
ﬁﬁvs HOR AMPLIFIEI%

17GV5

Beam Power Pentode

Construction............. Compactron T-12
Base ......ccicnenan. Button 12 Pin, E12-74
Top Cap ...... D v....Cl1-3
Basing e, .12DR
Outline e eaeereareeean 12-79

Maximum Diameter ............ 1.563 In.

Maximum Seated Height ....... 3.250 In.

Maximum Overall Height ...... 3.625 In.
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ELECTRICAL DATA
HEATER OPERATION

17GVS 6GVS
Heater VoOItage. .o vvviiiii ittt ettt e tsennrnnnnnnns 16.8 6.3 Volts
Heater Current ........... ves 450 1200 Ma
Heater Warm-up Time ...... cee 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak 200 Volts

100 Volts
200 Volts

0.6 Pf
16 Pf
7Pf

RATINGS (Design Maximum Rating System)
Horizontal Deflection Amplifier"

DC Plate Supply Voltage (Boost + DC Power Supply) (Max. ) .......... e 770 Volts

Peak Positive Pulse Plate Voltage 6500 Volts
Peak Negative Pulse Plate Voltage . e P .. 1500 Volts
Plate Dissipation (MaxJ)®@ ... .civiiiiirinnrnnnnnians e tieeeieaaa 17.5 Watts
Peak Negative Grid No. 1 Voltage (Max.) ............. e sreaneaaas 330 Volts
Grid No. 2 Voltage (Max.) ...cceiivrviiiinnninnannnnens cee 220 Volts
Grid No. 2 Dissipation (Max.) ........ 3.5 Watts
Average Cathode Current (Max.) .. ceen . 175 Ma
Peak Cathode Current (Max.) ....... 550 Ma
Grid No. 1 Circuit Resistance '(Max.) cees 1.0 Megohm
Bulb Temperature (At Hottest Point) (Max 5 J SN 220°C
CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage ........viiiiiiiiiiiiiiiiiiiiiiiiiiiieieiineinenns 5000 250 Volts
Grid No. 2 Voltage .........ccvvnuvenn. et 150 150 Volts
Grid No. IVoltage ..ottt et irienennenans — -22.5 Volts
Plate Current ............ccvineienen e rettiieteiaiaees — 65 Ma
Grid No. 2 Current ........ccovveininn et — 1.8 Ma
Transconductance . eee — 7300 xmhos
Plate Resistance...... Ceeeeeeeen —_ 18,000 Ohms
Amplification Factor® ... ..cciieiiiiiiiiiiiiiiiiiiieiennneanes — 4.4

Ecl for Ib = 1.0 Ma (APProX.) ciiveeeiniiecenennnnnennsneeanensn -100 -42 Volts

INSTANTANEOUS PLATE KNEE VALUES

Eb=60V; Ec2 =150V and Ec1 =0
Ib = 345 Ma, and Ic2 = 27 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engi-
neering Practice for Television Broadcast Stations; Federal Communications Commis-
sion,’’ the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning
cycle.

(2) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(3) Amplification factor with tube operating as a triode with 150 volts on the plate and Grid
No. 2 and -22.5 volts on Grid No. 1.

VERTICAL DEFLECTION
AMPLIFIER BGVB

9GV8, 18GVE

Triode and Pentode

Construction ............ .Miniature T-6%2
Base ........vvvv......Button 9 Pin, E9-1
BaSiNg tvvvveneerirrorecennennnancenees 9LY
Outline

Maximum Diameter ............0.875 In.

Maximum Seated Height .....
Maximum Overall Height ...... 3.062 In.
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ELECTRICAL DATA
HEATER OPERATION

18GVS 9Gv8 6GV8

Heater Voltage 18 95 6.3 Volts
Heater Current 300 600 900 Ma
Maximum Heater- Cathode Voltage

Heater Negative with Respect to Cathode ..............oiiiiiiiaa.. 200 Volts

Heater Positive with Respectto Cathode ........viiiii it 220 Volts
RATINGS (Absolute Maximum Rating System)
Pentode Section
Plate Voltage, Cut-off Condition (Max.) .......ccoiiiiiiiiieiiiiiiia. 550 Volts
Plate Voltage (Max.) ........cciiiivieeveennnnnns 250 Volts
Peak Plate Voltage (Max.)M ... . 2000 Volts
Plate Dissipation (Max.) .vvevvvereieerninenanns 7 Watts
Screen Grid Voltage, Cut-off Condition (Max.) .. 550 Volits
Screen Grid Voltage (Max.) ....ovvviiiinninnnnns 250 Voits
Screen Grid Dissipation (Max.) 2 Watts
Cathode Current (MaxX.)..ove i iiiiiniiiniiiiieieiiiiiiieeseeenannnanananns 75 Ma
Series Grid Resistor (Fixed Bias) (Max.) ... 1 Megohm

Series Grid Resistor (Automatic Bias) (Max.) 2.2 Megohms
Heater-Cathode Resistance (Max.) ......uiiiiieirinrrnerenarnnnnaaeenss 20,000 Ohms

Triode Section

Plate Supply Voltage (Max.) 550 Volts
Plate Voltage (Max.} ....covviivnnnnnnn. .. 250 Voits
Plate Dissipation (Max.) «ivvevernerrerreeanennnriiaerenenannns 0.5 watt
Cathode Current (Max.)......coenvennen 15 Ma
Peak Cathode Current (Max.)@) 200 Ma
Series Grid Resistor (Fixed Bias) (Max.) ............ 1 Megohm
Series Grid Resistor (Automatic Bias) (Max.) ..... . 3.3 Megohm
Heater-Cathode Resistance (Max.) .....ccoviiiiiiiiiiiiieeennn 20,000 Ohms
CHARACTERISTICS AND TYPICAL OPERATION

Pentode Section

o F N Y ] | € ¥ = g P 170 Volts
Screen Grid Voltage ... ..iviiiiiiiiiiiiiiii ittt iiiiiaeanans 170 Volts
Plate Current ... o ittt ittt i ittt e, 41 Ma
Screen Grid Current ............ e i, 2.7 Ma
Negative Control Grid Voltage .............. 15 Volts
TransconduCtanCe ....uieiiiiiiiiiiiiii ittt irieenaterenaantrnnenannns 7500 umhos
Ampilification Factor—Grid No. 1 to Grid No. 2 e 7
Internal Plate ResSiStance ........ciiiiiiiiiiniirenereninniiniieannnnes 25,000 Ohms
Pentode Section

Knee Current of Average Tube

Plate VoOHage .. coveiiiii ittt iiiiiicieieanenans 50 65 Volts
Screen Grid Voltage ......... . 170 210 Volts
Plate Current ............... . 200 240 Ma
Screen Grid Current ........... cees .. 40 50 Ma
Negative Control Grid Voltage 1 1 Volt
Triode Section

Plate VoI age uvriiiii ittt iiiiiieir ittt erenannnnenernnnen 100 Volts
Plate Current ............... 5 Ma
Negative Grid Voltage 0.8 Volt
Transconductance 6500 umhos
Amplification Factor 50
Internal Plate Resistance 7600 Ohms
Pentode Section®

Plate Voltage at End of the Scan (Min.)............ 554 551) 756) Volts
Screen Grid Voltage 170 200 210 Volits
Negative Control Grid Voltage at End of the Scan® 6 9.5 11 Volts
Peak Plate Current ..........ovviiiiiiiniiinnies 135 135 125 Ma
Nominal Screen Grid Dissipation ................. 1.1 1.4 1.35 Watts

NOTES:

(1) Maximum pulse duration 5% of a cycle with a maximum of 1 Msec.

(2) Maximum pulse duration 200 usec. If a larger flyback is required Peak Cathode Current
= 100 Ma with a maximum pulse duration of 400 gsec.

(3) If the vertical sweep circuit is designed so that full defiection is obtained at the nominal
line voltage, and Eb minimum, Ec2 and Ib have their specified values, full deflection can
still be obtained, with an end of life tube at the lower limit of the spread in character-
istics, provided Ecl at the end of the scan is ~1V. This even holds for a line voltage that
is 10% below its nominal value.

(4) Non-stabilized circuits.

(5) Stabilized circuits.

(6) For an average tube.
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AF VOLTAGE AMPLIFIER and Bﬂwa E l
AUDIO POWER AMPLIFIER
Triode and Pentode
............. Miniature T-614
...Button 9 Pin, E£9-1
................. 9Lz
............................. 6-4
Maximum Diameter ....... ..0.875 In.
Maximum Seated Height .. ..2.812 In.
Maximum Overall Height ...... 3.062 In.
ELECTRICAL DATA JIPL
HEATER OPERATION
Heater Voltage.......... Ceeeneiaas e e, .. 6.3 Voits
Heater Current 700 Ma
Maximum Heater-Cathode Voltage 100 Volts
DIRECT INTERELECTRODE CAPACITANCES
Pentode Section
Control Grid to All Other Elements except Plate ..............cccvve... 10 Pf
Plate to Al Other Elements except Control Grid . e 9.5 Pf
Plate to Control Grid (MaxX.) «vvviiiiiiieertiennerereniieeeeoanronsseeans 0.5 Pf
Control Grid to Heater (Max) ......................... etesitecee e, 0.2 Pf
Triode Section
Grid to All Other Elements except Plate ...ooviiiiiiiiiiiiiiiiiiiienennns 2 Pf
Plate to All Other Elements except Control Grid 1.8 Pf
Plate to Grid 1.6 Pf
Grid to Heater (Max.) .....coviiivennnnns 0.04 Pf
Coupling
Plate of Triode to Control Grid of Pentode (Max.) ......cevvvivienannnan, 0.2 Pf
Grid of Triode to Plate of Pentode (Max.)................ .. 0.02 Pf
Grid of Triode to Control Grid of Pentode (Max.) ........ 0.02 Pf
Plate of Triode to Plate of Pentode (Max.)............... 0.2 Pf
RATINGS (Design Center Rating System)
Pentode Section
Plate Voltage (Zero Plate Current) (Max.) ..vvivieeriiiininrreeneosnnenans 550 Volts
Plate Voltage (Max.) ....cvvrriiiiirnnnieosseeecsnannnnas 300 Volts
Screen Grid Voltage (Zero Grid Current) (Max.) 550 Volts
Screen Grid Voltage (Max.) .....ccovvevinnnnnn, 300 Volts
Plate Dissipation (Max.) ....... . .. 9 Watts
Screen Grid Dissipation (Max.) 1.5 Watts
Peak Screen Grid Dissipation (Max.) .... .. 3 Watts
Cathode Current (MaxX.)..ovoveiiiiiriiiieiniinineeeierertronnnaneesnes 55 Ma
External Resistance Between Contro! Grid and Ground
(Self Bias) (Max.) .....oevvviiinnnnn. . 1 Megohm
Negative Control Grid Voltage (Control Grld Current = 0 3 ,.a) (Max) 1.3 Volts
Cathode-Heater Resistance (Max.) vooveueiiriiiiiviiiiinnnsreerernnnenns 20,000 Ohms
Triode Section
Plate Voltage (Zero Plate Current) (Max.) coeuienriireerreeeenneneennas . 550 Volts
Plate Voltage (Max.) ......... eeetraeas 300 Voits
Plate Dissipation (Max.) ...... eeraees 0.5 Watts
Cathode Current (MaX.)..oovieerunerererssnainnnsioreressoscnnnaceens ee 8 Ma
External Resistance Between Grid and Ground (Self Bias) (Max.) ...... 2 Megohms
External Resistance Between Grid and Ground (Grid Leak Bias) (Max. ) 10 Megohms
Negative Grid Voltage (Grid Current = 0.3 ga) (Max.) ....covuivvvivnvnnnn 1.3 Volts

Cathode-Heater Resistance (Max.) «voovvveviiiiniiiniionnenenas
Cathode-Heater Resistance (Max.)
(In Phase Splitting Circuits) (Max.} ....coeiiiiiiiiieneriiiiriiieinnnes

CHARACTERISTICS AND TYPICAL OPERATION
Triode Section

Plate Voltage ....ocvvvivniniiniiinnn. e
Negative Grid Voltage ...
Plate Current ...........
Transconductance ......
Amplification Factor ...
Pentode Section

Plate Volage . ivveiiiiieiit i iiiriiiiintteosanernsnnnnonsnsssassasnasanns
Screen Grid Voitage
Negative Control Grid Voltage ....

Plate Current ......ooiiiiiiiii i iiiiiiirarsieaatoatrocesaconasnnsssaas

20,000 Ohms
120,000 Ohms

250 Volts
1.7 Volits
1.2 Ma

1600 umhos
100

250 Volts

250 Volts

7 Volts
36 Ma
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Screen Grid CUIreNt L . ittt iiiirnaseeecossnnsnnnsssasenns 5.5 Ma
TransconductanCe .......viiiiiiiveennnnranins cees 10,000 umhos
Internal Plate Resistance........ccvevvivinnnnnn. 45,000 Ohms
Amplification Factor—Grid No. 1 to Grid No. 2 21

Color Television Type
BGX] VHF OSCILLATOR ay:‘ld MIXER

4GX7, 5GX7, 8GX7

Medium Mu Triode and
Sharp Cutoff Pentode
Construction ............. Miniature T-614
Base ......... ....Button 9 Pin, ES-1
BaSiNE ..vvverierenenrnnrrcicssnnsnnns 9QA
outhine .. . oieiviiiriiiiiiinee s 6-2
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In.
ELECTRICAL DATA
HEATER OPERATION

4GX7 SGX7 8GX7 6GX7
Heater Voltage............ovviiiiiiniinnn., 4.2 5.6 7.7 6.3 Volts
Heater Current ......... 600 450 300 400 Ma
Heater Warm-up Time 11 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DCand Peak........oovvvvvininaninnen P 200 Volts
Heater Positive with Respect to Cathode

5 O 100 Volts

Total DC and Peak.......ieiuiiiiiieiiiiieiiiiiiiiininseaiiiiasianeses 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)™
Triode Section
[ T IR o TN o - X =
Input: glto(k+ Pg3+4+ 1S+ h .
Output: pto(k+ Pg3+ IS+ h)
Pentode Section
Grid No. 1to Plate (MaX.) ciiiiiiiiiiiiininnneiriieiiiinieeeeearnnnnnns
Input: glto(k+ g3+ 1S+ g2+ h) e reeereeeea e
Output: pto(k+ g3+ IS+ g + h) ettt iaaiaes
Grid No. 110 Grid NO. 2 .iiiiiiiiiiiiiiiiiiiie i iitreriiienanenansnnannnns
RATINGS (Design Maximum Rating System)

ownN
-

TVVT DT

e
pwoag =N
32X

owad

Triode Pentode
Section Section

Plate Voltage (Max.) ...c.iiiiiiiiiiiiiiiiiiiiiniiissaecennnnnnns 275 275 Volts
Grid No. 2 Supply Voltage (Max.) ..... —_ 275 Volts
Grid No. 2 Voltage ............c..o0une ....See Rating Chart (Gen. Info. Sec.)
Cathode Current (Max.)....overiiiiiiiiiiiiinneeenenrnennnnanns 20 20 Ma
Plate Dissipation (Max.} ............. N 1.5 2.2 Watts
Grid No. 2 Dissipation (Max.) ....ccieeiiniiniiniarierrrennannnens — 0.45 watt
Positive Grid No. 1 Voltage (Max.) .....ccoiiiiiiiniinnnneeenes 0 0 Voit
Maximum Grid No. 1 Circuit Resistance
Self Bias (MaX.) coeiiiiiiiniioeeesereronsosissssaceconennsnns 1.0 0.5 Megohm
Fixed Bias (MaxX.) ..ouuriiiiiirioiiiiieiinsrereronnninnnanons 0.5 0.25 Megohm

Control grid to cathode spacing of the pentode section of this type is of such low order of
magnitude as to preclude the use of voltage between these elements of more than 30 volts
dc or peak ac in commercial tube checkers and shorts indicating devices, particularly where
mechanical excitation of the tube is employed.

CHARACTERISTICS AND TYPICAL OPERATION

Class Al Amplifier

Triode Pentode

Section Section
Plate Voltage ...............coiiiiiinan, 100 125 120 125 Volts
Grid No.2Voltage ......cvevvevvnrennennnns — —_ 30 125 Volts
Grid No.1Voltage ........ccoiiieiinnnnnnnns — -1.0 — -1.0 Volt
Cathode Bias Resistor .................... 0.1 — 0.1 — Megohm
Plate Current .............cciiiiivinnnnns 12.5 13 8.5 8 Ma
Grid No.2Current .........oovviiiinnennss —_ - 2.8 2.5 Ma
Transconductance ................. veese.. 8700 8500 13,000 11,000 ymhos
Amplification Factor ...................... — 40 — —
Plate Resistance (ApPpProx.) ...eeeveennnnn. — 4700 — 200,000 Ohms
Ecl for Ib = 20 ua (ApPProx.)...eeeeenananns. 6.0 —_ -2.5 — Volts

NOTE:

(1) Shield connected to cathode.
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HORIZONTAL DEFLECTION 6GY5
AMPLIFIER
16GYS, 21GYS
Beam Power Pentode
Construction...... +sevs..Compactron T-12
Base ....cciiennnnnn Button 12 Pin, E12-74
Top Cap
Basing
Outline
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 3.250 In.
Maximum Overall Height ...... 3.625 In.
ELECTRICAL DATA
HEATER OPERATION
21GY5 16GY5 6GYS
Heater Voltage.......coovvniiiiniinnnriennnennnenns 21 15.8 6.3 Volts
Heater Current ..........cciviiiiiiiiiiiiane, .. 450 600 1500 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK.......ociiieiiiiiiieenianrinroneeserneerenseasnnnses 200 Volts
Heater Positive with Respect to Cathode
O 100 Volts
Total DC and PeakK....ciiiiirirtroioneeeaarssnasssessossoscsosssosssonns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. Lto Plate ...cueiniiiiiiiiiiiiiiiiiiiii it iieenssescnecnnennnas 0.7 Pf
Input: Blto(h 4 K4 83)citieteineiiieieenenreneniososrosessacescsonssones 22 Pf
Output: pto(th+ k+ 824 83) .iiriiiiiiiiiiiriiiiiitiiineiirciinananes 9 Pf
RATINGS (Design Maximum Rating System)
Horizontal Deflection Amplifier()
DC Plate Supply Voltage (Boost 4+ DC Power Supply) (Max.) .....ccvenvenn 770 Voits
Peak Positive Pulse Plate Voltage ..........coiiiiiiiiiiiiiiiiniciiinne, 6500 Volts
Peak Negative Pulse Plate Voltage (MaxX.) .....ccivievvenensionnionsnsnnns 1500 Volts
Plate Dissipation (Max.}@) ... iiiiureiiiiiiinernsantrsostisissnsssssssans 18 Watts
Peak Negative Grid No. 1 Voltage (Max.) cc.vvvvrnrrrvrnrnnasrcannsnsncasns 330 Volts
Grid No. 2 Voltage (MaX.) .uiivueiriereneeceenerosnssossssasacsasassaananns 220 Volts
Grid No. 2 Dissipation (MaX.) ......ceviieirerervirsrssnatoasascssossasasss 3.5 Watts
Average Cathode Current (Max.)....vuiereeereiereenesrsenssosencocsscsnnnss 230 Ma
Peak Cathode Current (Max.)...oveueeeseeeroreiesronsssonssssnscssssnaanas 800 Ma
Grid No. 1 Circuit Resistance (Max.)...oveeieneriieeioreorososccsascsansons 1.0 Megohm
Bulb Temperature (At Hottest Point) (Max.) .....ccoiiiiiiiiiiiiiieinnnes 220°C
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ......cooviiiiiiiiiiiiiieierecenscnansacnonssnanas 5000 130 Volts
Grid No. 2 Voltage .. .. 130 130 Volts
Grid No. 1 Voltage .. — -20 Volts
Plate Current ...... — 50 Ma
Grid No. 2 Current —_ 1.75 Ma
Transconductance —_ 9100 umhos
Plate Resistance...... veees Cereeas — 11,000 Ohms
Amplification Factor®) .......vvevierieeneeneeneeneeneeneencnns — 4.7
Ecl for Ib = 1.0 Ma (APPFrOX.) «iuvervrnennennennsessosssononsns —66 -33 Volts

INSTANTANEOUS PLATE KNEE VALUES
Eb=60V; Ec2=130V and Ecl =0
ib = 410 Ma; and Ic2 = 26 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Er'lglpeet:
ing Practice for Television Broadcast Stations; Federal Communications Commission,
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-

able means is.required to protect the tube in the absence of excitation.

(3) Amplification factor with tube operating as a triode with 130 volts on the plate and Grid

No. 2 and -20 volts on Grid No. 1.
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Color Television Type

GGYBIGGXB GATED AGC AMP. and NOISE
5GX6

INVERTER or FM DETECTOR

Sharp Cutoff Pentode

Construction ............ .Miniature T-5%,
Base .......... .....Button 7 Pin, E7-1

Basing ...
Outline ........
Maximum Diameter ............ 0.750 In.
Maximum Seated Height .......1.875 In.
Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA T
HEATER OPERATION
5GX6 6GY6/6GX6
Heater Voltage 4.7 6.3 Volts
Heater Current 600 450 Ma
Heater Warm-up TiMe .. .oiiiniiiiiiieerorenirinnneeennonns 11 11 Seconds
Maximum Heater-Cathode Volitage
Heater Negative with Respect to Cathode
Total DC and PeakK.....vvivvieriiinnnrrereiioaeroranseenoaensnanansss 200 Volts
Heater Positive with Respect to Cathode
DC ...... . cees 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 1 to Plate 0.026 Pf
Grid No. 3 to Plate 1.6 Pf
Input: glto(k & IS+ g3+ g2+ h) 8 Pf
Input: g3to (k& IS+ p+824+8l4+h) corvriiiiiiiiiiiiiiiiineninnnss 6.5 Pf
Grid NO. 1to Grid NO. 2 . .iiiiiiiiiii ittt ittt eeraeiinaeaananen 0.12 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (MaX.) ..iiiiivierenroseanecisassnsasssossscsosnsesaarsnnns 300 Volts
Peak Positive Pulse Plate Voltage (Max.)") e 600 Volts
Positive Grid No. 3 Voltage (Max.) ................ cees 0 Volt
Negative Grid No. 3 Voltage (Max.) ....c.iiiiiiiiiiiiiiieneennnennnn. .. 100 Volts
Grid No. 2 Supply Voltage (Max.) .... 300 Volts
Positive Grid No. 1 Voltage (Max.) 0 Voit
Negative Grid No. 1 Voltage (Max.) ......... 50 Volts
Plate Dissipation (Max.) ...veviiiiiiinerrenniinreinieieneesnnsoneeeanns 1.7 Watts
Grid No. 2 Input
For Grid No. 2 Voltage to 150 Volts (Max.) ..vuvviurrnereeennniiannnenas 1.0 watt
For Grid No. 2 Voltages Between 150 to
300 VOIS iiniiiiienneesvrvoeneernnnncoaanens See Rating Chart (Gen. Info. Sec.)
Grid No. 3 Circuit Resistance (Max ) 2P 0.68 Megohm
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) 0.22 Megohm
Self Bias (MaX.) turiuiuiiriitinneeeesaionareronssssssosoccosasossaronans 0.47 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage ... ..oiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiiiiiiiainonanen 150 Volts
Grid No. 3 Voltage 0 Volt
Grid No. 2 Voltage 100 Volts
Cathode Resistor 180 Ohms
Plate Current ....... . cees 3.7 Ma
Grid No.2Current ..........cceiiiiieiiiiiinn, e 3 Ma
Transconductance (Gl1to P) ......... 3700 umhos
Transconductance (G3to P) ......... een e 750 umhos
Plate Resistance. ... ..ottt iiiiirineriierenasnaneasos 140,000 Ohms
Ecl for Ib = 20 ua (APProX.)eeeeereereeenansnneronsnann eee -4.5 Volts
EC3for Ib == 20 4@ (APPIOX.) et tnutieenannerttniraraneraseaoaeanaensennnns -7 Volts
NOTE:

(1) The duration of the pulse must not exceed 15% of one horizontal scanning cycle. In a
525-line, 30-frame system, 159 of one horizontal scanning cycle is 10 usec.
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RF AMPLIFIER; AUTODYNE MIXER ﬁavs
and AFC in FM RECEIVERS

Triple Triode

Construction ......ceeveen Miniature T-6Y2
Base ...... eeaeerennan Button 9 Pin, E9-1
i 9,

Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overali Height ...... 2.187 In.

ELECTRICAL DATA
HEATER OPERATION

Juo

Heater Voltage........... . Setescceassenetaaeneseraassesananarserrins 6.3 Volts
Heater CUrrent ... .ouiiiieeearetieriosonsesnsstessctorosssscsssscasnscons 450 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode ........cccvvvviinieniiaicnnnnns 100 Volts
Heater Positive with Respectto Cathode ........cviviereneniinnrisnnrsoesanns 100 Volts

DIRECT INTERELECTRODE CAPACITANCES
Section 1) Section 2(1)  Section 3®)
Unsh. Sh. Unsh. Sh. Unsh. Sh.

GridtoPlate ..........cccoviiiiinininnnenns X 15 1.4 1.4 1.5 15 Pf
Input ...l . .. 5 5.0 24 26 2.2 2.4 Pf
OQutput .........oeenee . o 2.4 0.4 1.4 02 1.0 P
Heater to Cathode 5.0 2.8 2.8 — Pf

RATINGS (Design Maximum Rating System) (Each Section)

Plate VoItage (Max.) ..c.c.cvvviiireninsssnssoseacssonssssasssssasosanaesons 330 Volts
Plate Dissipation (Each Plate) (Max.) .. 2.0 Watts
Plate Dissipation (Plates 1, 2, and 3) (Max.) ... .. 5.0 watts
Positive Grid Voltage (MaX.) .....ciiiiiieeianeteisirsesacsssessorssasessns 0 Voit
CHARACTERISTICS AND TYPICAL OPERATION

Class Al Amplifier

Section 11)  Section 2 & 3™

Plate Voltage ............. Cereeanen Ceererecnaaaas . ves 125 125 Volts
Grid VOIAEE +ovvieiiinnrennnionecresssacsssanaanes . —_ -1.0 Volts
Cathode Resistor .. . 220 — Ohms
Plate Current ..... e 45 45 Ma
Plate ResiStancCe......cveuriivinrnenvernnerorssnarcnnnaas 14,000 14,000 Ohms
Transconductance .........c.ocveveieinienecnecncnensocanns 4500 4500 umhos
Amplification Factor ........c.ceiviiiiiieinnnanas ves 63 63
Ec for Ib =20 pa (APProX.)...cceeieeiiiuncenecsaaencoaroces — -4 Volts
NOTE:

(1) Section 1 connects to pins 4, 6, and 7. Section 2 connects to pins 3, 8, and 9. Section 3
connects to pins 1, 2, and 4.

AUDIO POWER AMPLIFIER BGZE

Power Pentode

Construction ............. Miniature T-54
Base Button 7 Pin, E7-1
BaSiNE .viivieerirncnsirsssscensnnnans cVv
Outline .. .oiveiiiiieieinniinnsrarrones 5-2

Maximum Diameter ....... ..0.750 In.
Maximum Seated Height .......1.875 In.
Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA iy
HEATER OPERATION
4GZ5 6GZS5
Heater Voltage.........ovevvevviennnnns 4.0 6.3 Voits
Heater Current ............ 600 380 Ma
11 — Seconds

Heater Warm-up Time
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak 200 Volts
DC tierrririiiniannnas 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 1to Plate .......civiiieiiiiiiiiiiieiiiiiieieiieiieineiieininnnas 0.24 Pf

Input: glto(h+ k+ g2 8.5 Pf
OQutput: pto (h + k + g2) 3.8 Pf
RATINGS (Design Maximum Rating System)
Plate VOItage (M@X.) tuiiiuiieenorennraneesrosesorsssesesnarasssanssseesans 300 Volts
Grid No. 2 Voltage (Max.) eee 300 Volts
Positive DC Grid No. 1 Voltage (Max.) ......c.coiiniieoreriocroanonsnroneans 0 Volts
Plate Dissipation (MaX.) ...cciuiiuireaenernurnreoneeraeesecnasasaaenncnons 4.8 Watts
Grid No. 2 Dissipation—Continuous (Max.) .........oetieineiniiiinnceensns 1.1 Watts
Cathode Current—Average (MaxX.) ...c.iuveierineneriseresarsssasaensssaces 30 Ma
Grid No. 1 Circuit Resistance

Fixed Bias (MaX.) .iuvueinieieieiiiionernenenenasntnsscecetcscnonssssannes 0.5 Megohm

Cathode Bias (Max.) . . 1.0 Megohm
Bulb Temperature (Max ) 200 °C
CHARACTERISTICS AND TYPICAL (o] RA
Class Al Audio Amplifier
Plate SUPPlY VOItage. . .. ie it iiieiiiiienieeennennrrenassnnsn 250 250 Volts
Grid No. 2 SUPPlYy VoItage. ..o iviniiiiiiiiireaannesinseonanns 250 250 Volts
Cathode ResSistor .....vivuviiiininiiicireenrnnsnionsenenosanns 270 270 Ohms
Peak Audio Grid No. 1 Voltage ..........cccvevvenverenencnnss 9.8 2.0 Volts
Zero Signal Plate Current ...... 16 16 Ma
Maximum Signal Plate Current ... . 16 16 Ma
Zerd Signal Grid No. 2 Current  .......coviviernrnrnennencnanes 2.7 2.7 Ma
Maximum Signal Grid No. 2 Current ........cccviviiinnnnnanns 5.0 5.0 Ma
TranSCONAUCEANCE .uivuruiuriernrrerneneresnearsnenenaenrenans - 8400 umhos
Plate ResiStance (APProX.) tvvueereereeneennansearanesonenanass — 0.15 Megohm
Load Resistance .........ccieveiiiiiiiiiininrienrensnenenennns 15,000 15,000 Ohms
Total Harmonic Distortion ........cocviiiiieverirornenennannnn 10 10 Percent
Power Output ... .ouitiiniiiiiiiiiiiiiiienieierereneieneaannn 1.8 1.1 Watts

BHASIBHMS Color Television Type
4HAS5/PC900, 4HMS, VHF AMPLIFIER

3HAS5/3HMS, 2HAS, 2HM5

Shielded Triode

............. Miniature T-5!4
Button 7 Pin, E7-1
7

Maximum Diameter ............ 0.750 In.
Maximum Seated Height ....... 1.500 In.
Maximum Overall Height ...... 1.750 In.
ELECTRICAL DATA -

HEATER OPERATION
ZHAS 3HA5/ 4HA5/PC900 G6HAS/
2HMS 3HMS 4HM5 6HMS5

Heater Voltage..........ccoviiieiiiiiinanas.. . 2.9 4.0 6.3 Volts
Heater Current ................. 450 300 185 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK....vueueereeeneererseeeeioneneneroneesesessnansnanns 100 Volts
Heater Positive with Respect to Cathode
Total DC and Peak....v.veieiernuirieesininanssnsnssssnensnsssneennans 100 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)™
L0175 4 - 7 3.0 P
Input .......caelel. .. 4.5 Pt
Plateto Grid ................... .. 0.34 Pf
Cathode to Heater 2.5 Pf

RATINGS (Design Maxlmum Rating System)

Plate Voltage (Max.) ......vevvevenenns . . 200 Volits
Grid Voltage (Max.) . .. .. P -50 Volits
Cathode Current (Max.). . 20 Ma
Plate Dissipation (Max.) 2.6 Watts
Grid Circuit Resistance 1 Megohm
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CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage ............on0s e e e 120
Grid VOIRABe «voiiiiiiieiinrsiineteserissssosnasaconssennsannnans 0
Plate CUrrent .........ceieeiinensonsceensosssatosasssssstocnnane 15.0
TransconNdUCEANCE .....civvvierererscenssesesassnssosnasos . 18,000
Amplification Factor ........ciiiiiiiiiiiiiiiiiiiieiiiacciniianns 82
Grid Cutoff Bias

GM = 150 ymhos  .........eeenn tesens -5.1

GM = 1500 umhoS  .....cvvvvnnnns —
Grid Resistance.........coeveiunenne 0.1
Hot Input Resistance® ....... —_
Hot Input Capacitance® .,........ —_
Noise Figure® ......ciiiiiiieiiananns Gecessereasarensaracssocsas 4.0

OTES:
(1) With JEDEC Shield No. 316 connected to Pin No. 2.
(2) Measured at 200 MHz with plate at signal ground Ecl = -1.5 volts.
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135 Voits
-1 Volt
12.5 Ma
14,500 umhos
78

-5.7 Volts
-2.7 Volts
0 Megohm
1000 Ohms
8.5 Pf
42d

o

(3) In a 200 MHz noise matched, optimized, neutralized grounded cathode, triode amplifier

stage.

AMPLIFIER

HORIZONTAL DEFLECTION 6HB5

Beam Power Pentode

Construction........ +....Compactron T-12
aS€  ...erenen ...Button 12 Pin, E12-74
BasSiNg cooviviivinrecersscnrarsnensans 1284
Outline ..vineiievensencananes ver.12-58
Maximum Diameter ............ 1.563 In
Maximum Seated Height .......3.000 in.
Maximum Overall Height ...... 3.375 In.
ELECTRICAL DATA
HEATER OPERATION
21HBS
Heater Voltage....... e eehereseseaenesesstetntcasasotinraens e 21
Heater Current ......c.cvveviinnnns 450
Heater Warm-up Time 1

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK......vvieiiinninieesineiaeieccssrssssnssasscnensenns
Heater Positive with Respect to Cathode
DC tiiiiienenretecsnncnennsnns
Total DC and Peak

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Grid No. 1to Plate: (BlOP) .iivevevrnececrrnccsscasnnnnnnnnse
Input: glto (h 4+ k + g2 + bp)..
Output: pto (h + k + g2 + bp)
RATINGS (Design Maximum Rating System)

Horizontal-Deflection Amplifier Service()

DC Plate-Supply Voltage (Boost + DC Power Supply) (Max.) ..............
Peak Positive Pulse Plate Voltage (Max.) ......vvviieniriiiaccserssnanones
Peak Negative Pulse Plate Voltage (Max.) .....cciiievireienennnnnsonsnnen
Screen Voltage (MaxX.) c..coviiieenicieiireeneriiteresnareisaresssssanssones
Negative DC Grid No. 1 Voltage (Max.)........ reresettseracanas
Peak Negative Grid No. 1 Voltage (Max.) ves
Plate Dissipation (Max.)® .............
Screen Dissipation (Max.) ........
DC Cathode Current (Max.) ......
Peak Cathode Current (Max.)
Grid No. 1 Circuit Resistance (Max.) .
Bulb Temperature at Hottest Point (Max.).......ccovinnneeenes

CHARACTERISTICS AND TYPICAL OPERATION

Plate VOItage ....viveininiiiiiieriiciineeseranernncnns 5000 60
Screen Voltage.............. . 130 130
Grid No. 1 Voltage ...ovvvvenevnnnranes —_ o
Plate Resistance (Approx.)
Transconductance
Plate CUTeNt c..cvvivrvemneesornsnnnanns 410

6HB5

6.3 Volts
1500 Ma

— Seconds

200 Volts

100 Volts
200 Voits

0.4 Pf
22 Pf
9.0 Pf

770 Volts
6000 Volts
1500 Volits

220 Volts

55 Volts

330 Volts

18 Watts

3.5 Watts

230 Ma

800 Ma

1.0 Megohm

220°C

130 Volts
130 Volts
-20 Volts
11,000 Ohms
9100 ymhos
50 Ma
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Screen Current ...........0uvueen Cheeeereatrenenenane . - 24 1.75 Ma
Grid No. 1 Voltage (Approx.)
Ib=1.0Ma .i0iviriiiiiniinienarsnrnenearoresanonannn -66 — -33 Volts
Triode Amplification Factor® . ............ccveivvinnnns — — 4.7
NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,”’
the duty cycle of the voitage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid-leak bias, an adequate cathode-bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(3) Applied for short interval (two seconds maximum) so as not to damage tube.

(4) Triode connection (screen tied to plate) with Eb = Ec2 = 130 volts and Ecl = -20 volts.

Color Television Type
BHBB VERTICAL DEFLECTION
15HB6 AMPLIFIER

Beam Power Pentode

Construction ............. Miniature T-6\2
Base Button 9 Pin, E9-1
Basing ...ovvireicnirioneresiasisnases INW
Outline  .ioviiiiniiiiiiiiiiiiiiianones 6-4
Maximum Diameter ......... ...0.875 In.
Maximum Seated Height ....... 2.812 In.
Maximum Overall Height ...... 3.062 In.

M
ELECTRICAL DATA L
HEATER OPERATION

15HB6 6HB6
Heater Voltage........covviiiiiiiiiiiiiiiieeiiniininnennnnnns 14.7 6.3 Volts
Heater Current .....iiiiiiiiiiiiiiiiiiiiiinniiisieinneonns 300 760 Ma
Heater Warm-up Time ......oivuiivieiiiinieniiiioneiisinnnes 11 — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....ovvuiiriininiiiinniiniieinnssesneensssssnnsas 200 Volts
H?Ja(t:er Positive with Respect to Cathode

.................................................................. 100 Volts

Total DC and PeaK....oviurinieieiinnisiorennaroesecsrecssnssnnscaes 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
Grid No. 1 to Plate 0.18 Pf
input . 13 Pf
Output 8 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) ..cviiiriiiiiieienetereeennnnnnnsocnssennsssasesenes 350 Volts
Peak Positive Plate Voltage (Max.) ...coiuiiiiiiiieiiereenninnianacananes 2500 Volts
Grid No, 2Voltage (Max.) ..uceiiieiiiiniireeeeersnnnenssorosnnnnonennns 300 Volts
Grid NO. 1 VoItage (MaX.) +.vvviiirinnnannereosreennasaneersnesnannnnnes -100 Volts
Plate Dissipation (MaxX.) .. ..iiiiiiiiniiiieteiiaienncennesenssnsconeanas 10 watts
Grid No. 2 Dissipation (MaX.) ...ciiiiiiinereeerrennennnsossnnneeansnnas 2 Watts
Grid No. 1 Circuit Resistance

Fixed Bias (Max.) ........... erriaeees et etetet ittt eseeaaraanenans 1.0 Megohm
Cathode Bias (MaX.) tiuiiuuirineeeereereinioreossoseroeeessnnseotoensnnne 2.2 Megohms

CHARACTERISTICS AND TYPICAL OPERATION
Plate VOItage «v..oviiiiiiiiiiiiiiiieeianerenerananeranss 250 250 Volts
Grid No. 2 Voltage veee 125 250 Volts
Plate Current .............. ceen 40 40 Ma
Grid No. 2 Current .. 4.2 6.2 Ma
Cathode Resistor ..........ovvivivvnnnn, .. 3.3 106 Ohms
Amplification Factor (Gl to G2) .. . — 33
Transconductance ......... 24,000 20,000 umhos

Plate Resistance .......... . 28,000 24,000 Ohms
Gl Voltage for Ib = 100 p@...0oiieiiininseennrennnreennrsennens -6.4 -13 Volts
INSTANTANEOUS PLATE KNEE cHARACTERISTICS

Eb = 60 Volts; Ec2 = 250 Volts; Ecl = 0 Volt;

Ib = 150 Ma; IcZ = 37 Ma
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Color Television Type 6“87
VHF OSCILLATOR and MIXER
SHB7
Medium Mu Triode and
Sharp Cutoff Pentode
Maximum Diameter ........ .0.875 In.
Maximum Seated Height .......1.937 In.
Maximum Overall Height ...... 2.187 In. i
ELECTRICAL DATA
HEATER OPERATION
SHB7 6HB7
Heater Voltage....coooivvinninierennnees etetetasatetentnaans 4.7 6.3 Volts
Heater Current ........... N 600 450 Ma
Heater Warm-up Time 11 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....oovnrvnerssseceserannnacrecosccsessnnonsansses 200 Volts
Heater Positive with Respect to Cathode
DO L iiiiiennccaecstonrcsessicsnsscansocesssnnsssarsscensanannscssanas 100 Volts
Total DC and PeakK.....oviiieiriesaeeeeseernssonansassssesennsnorsanes 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)
Triode Section
Gridto Plate ..vecviiuiriinnsriiieenincrensesonscessnensssecsssssensesnassn 19 Pf
input ...... . 3.0 Pf
L0 11 o1V 1.9 Pf
Pentode Section
Grid No. 110 Plate (MaX.).icveviiinarerescsenssnssssrsrsosasessaarsssssans 0.01 Pf
.. 5.0 Pf
34 Pf
AVERAGE PLATE CHARACTERISTICS
(Pentode Section)
20
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T
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AVERAGE PLATE CHARACTERISTICS
(Triode Section)

30 m i
7 7
E¢ = RATED VALUE
I / $
20 amgy
g » F
z 4 SHFY
= 7
Z Q *
ieaer Ay ) /
3 7 <
10 A 4
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V., ;
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y Y 7'\
. 4 A AY
48%d % K
713 bt |t - 1T = '6. ul
100 200 300 400
PLATE VOLTAGE
RATINGS (Design Maximum Rating System)
Triode Pentode
Section Section
Plate Voltage (Max.) ....ivveiirisiinssvseecenssronassonsnens 330 330 Volts
Grid No. 2 Supply Voltage (Max.) ...cccveeeiinireniironiacennns — 330 Volts
Grid No.2 Voltage ..........coevneen. See Rating Chart (Gen Info. Sec.)
Plate Dissipation (Max.) ............. 3.1 wWatts
Grid No. 2 Dissipation (Max.) ........ -— 0.55 watt
Positive Grid No. 1 Voltage (Max.) 0 0 Volt
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Section Section
Class Al Amplifier
Plate Voltage ..... RN Ceereeserenaes [N PP 150 125 Volts
Grid No. 2 Voltage ....... —_ 125 Volits
Grid No. 1 Voltage ....... —_ -1.0 Volts
Cathode Bias Resistor .. 56 — Ohms
Plate Current ........... 18 12 Ma
Grid No. 2 Current .... — 4 Ma
Transconductance ...... .. .. 8500 6400 umhos
Amplification Factor ................... 40 —_
Plate Resistance (Approx.) 5000 200,000 Ohms
Ecl for Ib == 10 ua (APProX.)e.sseeesecoeccassosvesasosnosenses -12 -9 Volts
6HD] VHF OSCILLATOR and MIXER
Medium Mu Triode and
Sharp Cutoff Pentode
Construction ............. Miniature T-6%
Base ....Button 9 Pin, ES-1
BaSing ...cveecverecacecrencrrssnsnens A
Outline ....cvveiiiiiiinnineirnensens ..6-2
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ...... 2.187 In.
ELECTRICAL DATA LN
EATER OPERATION
Heater VO, v tterritieuereceesosnassesassnscasssosassssssssansscssaans 6.3 Volts
Heater Current ............ 450 Ma
11 Seconds

Heater Warm-up Time
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and Peak......covivsverasosanssennranssssstsaesonacessassons 200 Volts
Heater Positive with Respect to Cathode
DO titteierennencccaonsaaassssssssenscnasassassssnsassnansonsssonsosss 100 Volts
Total DC and PeaK....ccieiverioseereneceosssscsrsosonnsosssssnnsonnss 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)™"
Triode:
Grid to Plate 1.35 Pf
INPUt evviinnnnneneencnns 2.45 Pf
Output ... Brssssdnanannn 0.8 Pf
Pentode:
Grid 180 Plate . o.uvieeerenernrorsocsonssocssanorosenussnssasssssssnssnssns 0.008 Pf
11 = & S 46 Pf
OQutput ... 1.8 Pf
Grid 1 to Gnd 2 iiiiiiannn 1.3 Pf

RATINGS (Design Maximu
Triode Pentode

Section Section

Plate Voltage (Max.) .c.evveirvenneccsccncenscssnsssnsssenans 275 275 Volts
Grid 2 Supply Voltage (Max ) ceeniennn secessseraraansascnsren 275 Volts
Grid 2 VOItage ...c.coeievorennanrsrsecanccscccns See Ratnng Chart (Gen Info. Sec.)
Plate Dissipation (Max.) ........cvouee 1.5 2.2 Watts
Grid 2 Dissipation (Max.) ..... - 0.45 Watts
Positive Grid 1 Voltage (Max.) .. 0 0 Volts
Negative Grid 1 Voltage (Max.) ces 40 40 Volts
Cathode Current (Max.)..e.oversverranneretssccssenesnasacens 20 20 Ma
Grid 1 Circuit Resistance

Fixed Bias (MaAX.) cccveiiurriearenrssonsnecessscnssssnssnns 0.5 0.25 Megohm

Cathode ReSiStor BiasS .......ccevvveerececnscatsssssncnnans 1.0 0.5 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Unit:
Ptate Voltage 100 125 Volts
Grid Voltage — -1.0 Voit
Grid Circuit Resistance 0.1 — Megohm
Amplification Factor 40 —
Plate Resistance...... 4880 — Ohms
Transconductance .. 8200 9500 pmhos
Plate Current ...............000ne 14 19 Ma
Grid Cutoff Voltage®) ... ...iiiiiierinnniinnescincsnaneccnnes -5.0 -6.0 Voits
Pentode Unit:
Plate Voltage ........... enereraes Cerereneen PN RPN . 120 125 Volts
Grid 2 Voltage.... 90 125 Volts
Grid 1 Voltage — ~1.0 Volt
Grid 1 Circuit Resistance ......covieveinriiieenaratsinnsnsnes 0.1 — Megohm
Plate Resistance...........ccu00 70,000 — Ohms
Transconductance ............. 8000 7000 zmhos
Plate Current ... 10.5 12 Ma
Grid 2 Current ... 3.0 3.5 Ma
Grid 1 Cutoff Voltage(’) -2.5 -6.5 Volts

NOTES:
(1) With external shield connected to cathode.
(2) For a plate current of 20 ua.
Color Television Type
VERTICAL DEFLECTION GHES
AMPLIFIER

Beam Power Pentode

Construction........ ceeees Compactron T-9
Button 12 Pin, E12-70
........... veseresees s I2EY T9
Maximum Diameter .
Maximum Seated Helght
Maximum Overall Height ...... Z 875 in.
AU

ELECTRICAL DATA
HEATER OPERATION
Heater VOIltage. ..o veiriereeenriosonssnsnesssscsosssasassoscessccnsantsasecs 6.3 Volts
Heater CUMTENT ...coeveretrinnecssasasssosssonssessssasssencssccsssanonncacs 800 Ma
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Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Sylvania Technical Manual

Total DC and Peak........covvvueinunnnn PPN Cereeetaeiieieeraareaae 200 Volts
Heater Positive with Respect to Cathode
0 o N N PO P P 100 Voits
Total DC and Peak....ouuiiiieriairineeeiansoseseoeeaeesossasstonaaass 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)
Grid No. 1to Plate (Max.)..veeviiiannnnnncnnennnnan Cereereatccreaaacnroranns 0.54 Pf
Input: gl to (h+k+g2+g3) . . 9.5 Pf
Output: pto(h + k+ g2+ g3) . 7.0 P
RATINGS (Design Maximum Rating System)
Vertical Deflection Amplifier()
Plate Voltage (Max.) .....ivvviiininnneeincecsaonnans Ceeeeaceseeeaataanianns 350 Volts
Peak Positive Pulse Plate Voltage (Abs. Max.). .. 2500 Volts
Grid No. 2 Voltage (Max.) .....coovvivnenaens 300 Volts
Plate Dissipation (Max.)@® ......... . 12 Watts
Grid No. 2 Input (Max.)® .......... . 2.75 Watts
Average Cathode Current (Max.)...... . 75 Ma
Peak Cathode Current (Max.) ..... . . 260 Ma
Bulb Temperature (Max.)...voviiieireeereninneennren [ eeeranioane ‘ 200 °C
Grid Circuit Resistance
Fixed Bias (Max.) 1.0 Megohm
Cathode Bias (Max.) .. 2.2 Megohms
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage .....ccivviviniiineieinnnennnnn ot eeaesanrrecteeteaat e 250 Volts
Grid No. 2 Voltage .. 250 Volts
Grid No. 1 Voltage .. -20 Volts
Piate Current ...... 43 Ma
Grid No. 2 Current ... 3.5 Ma
Transconductance .......... 4100 smhos
Plate Resistance (Approx.) 5000 Ohms
Ecl Voltage for Ib = 100 ua (Approx. ) [P -50 Volts

INSTANTANEOUS PLATE KNEE VALUES
Eb=60V; Ec2=250V; Ecl=0V;
tb = 180 Ma and Ic2 = 20 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the volitage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid-leak bias, an adequate bias resistor or other suitable means
is required to protect the tube in the absence of excitation.

AVERAGE PLATE CHARACTERISTICS
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DAMPER and HORIZONTAL BHE]
DEFLECTION AMPLIFIER

12HE7, 33HE7, 38HE7, 58HE?

High Perveance Diode and
Beam Power Pentode

Construction............. Compactron T-12
Base ...iiiiiiiiaans Button 12 Pin, E12-74
121 > 12FS TI2
TR 12-57 OL
Maximum Diameter ............ 1.562 In.
Maximum Seated Height ....... 2.750 In.
Maximum Overall Height ...... 3.125 In.
ELECTRICAL DATA DT
HEATER OPERATION
S8HE?7 38HE7 33HE7 12HE7 6HE7
Heater Voltage.................. 58 37.8 33.6 12.6 6.3 Volts
Heater Current .................... 300 450 450 1350 2700 Ma
Heater Warm-up Time ............ 11 11 11 — — Seconds

Maximum Heater Cathode Volitage
Diode Pentode
Heater Negative with Respect to Cathode
D e e e e 500 — Volts

Total DC and Peak 4200 200 Volts
Heater Positive with Respect to Cathode

C o ceen 100 100 Volits

Total DC and Peak 200 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshlelded)
Diode Section

Cathode to Plate and Heater 8.0 Pf
Plate to Cathode and Heater......... . 7.0 Pf
Heater to Cathode ...ttt i ittt taiieieetinanuans 1.6 Pf
Pentode Section

Grid NO. 110 Plate ...ttt iiiti it ittt cieenaaronansnaonnnnns 0.38 Pf
Input: gl to (h 4+ k + g2 + bp) 19 Pf
Output: pto (h + k + g2 + bp) 8.0 Pf

RATINGS (Design Maximum Rating System)

Horizontal Deflection Amplifier Service)

Pentode Section

DC Plate Supply Voltage (Boost + DC Power Supply) (Max.) .............. 500 Volts

Peak Positive Pulse Plate Voltage (Max.) 5000 Volts
Peak Negative Pulse Plate Voltage (Max.) 0 Volt
Screen Voltage (Max.) .......coiveiiieniannn. 150 Volts
Negative DC Grid No. 1 Voltage (Max.).....ccovvviiivennnnnns 55 Volts
Peak Negative Grid No. 1 Voltage (Max.) .. 330 Volts
Plate Dissipation (Max.)@) ..., iiiiiirinniinnnnn 10.0 Watts
Screen Dissipation (Max.) v..vviviiiiiieerreennorssnoeneinnesessosnananss 3.5 Watts
Screen Dissipation (With Plate Dlssmatlon Limited to 9 Watts) (Max.) .... 4.0 Watts
DC Cathode Current (MaxX.) ..vuvuiiieiiioririiesenssrosssononansenseisoanes 230 Ma
Peak Cathode Current (Max.) .......cciiviiiiiiiinnnnenennn 800 Ma
Grid No. 1 Circuit Resistance (Max.) 1.0 Megohm
TV Damper Service(®)
Diode Section
Peak Inverse Plate Voltage (MaxX.) .....eiviiiiiiiiiiiniiiiiiiniiininnnn. 4200 Volts
Steady State Peak Plate Current (Max.) ............. 1200 Ma
DC Output Current (Max.) ..vveiniiineneineaiiiinne, e 200 Ma
Bulb Temperature at Hottest Point (Max.) 200 °C
CHARACTERISTICS AND TYPICAL OPERATION
Pentode Section
Plate Voltage ......covveriiiiiiiiiiiiiineniannians 5000 50 130 Volts
Screen Voltage..... - e 130 130 130 Volts
Grid No. 1 Voltage — 0 -22 Volts
Plate Resistance (Approx.) — — 6200 Ohms
Transconductance — —_ 8800 umhos
Plate Current ....... cess — 450 60 Ma
Screen Current ... .ottt e e — 40 2.8 Ma
Grid No. 1 Voltage (Approx.)

Ib=1.0Ma .iiviririiiriiiiiiiiireceennnnnns -80 — -39 Volts
Triode Amplification Factor(’) .................... — — 4.2

Diode Section
Tube Voltage Drop
=250 MA DC oottt e e i i e 21 Volts
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NOTES:

(1) For operation in a 525 line, 30 frame system as described in *‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,’’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(3) Amplification factor with tube operating as a triode with 130 volts on the plate and Grid
No. 2 and -22 volts on Grid No. 1.

Color Television Type

HORIZONTAL DEFLECTION
BHF5 AMPLIFIER

Beam Power Pentode

[ ]
Construction............. Compactron T-12
Base ...iiiiiiiieeen Button 12 Pin, E12-74
TI2
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 3.750 In.
Maximum Overall Height ...... 4.125 In.
ELECTRICAL DATA L
HEATER OPERATION
Heater VOHage. . ooviinii i iriieriinnieetsesnrionssrenersoasscsoancssasenses 6.3 Volts
Heater Current ........iiiiiiiiiiiiiiiiiieiieetieieninroceaccnascnnns N 2250 Ma
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak...ovsererernineneeeeiesnressnsrsisisecanssonssoannnss 200 Volts
Heater Positive with Respect to Cathode
1 100 Volts
Total DC and Peak 200 Volts

DIRECT INTERELECTRODE CAPACITANCES (Unshielded)

Grid to Plate .....ouiiiiiiiiiniiiiiiiiinneinnrisriirocrenenssnrosennsansones 0.56 Pf
Input: gl to (h+ k+ g2 + g3) 24 Pf
Output: pto(h+ k + g2 + g3) 10 Pt
RATINGS (Design Maximum Rating System)

Horizontal Deflection Amplifier®

DC Ptate Supply Voltage (Boost + DC Power Supply) (Max.) .........ouues 990 Volts

Peak Positive Plate Voltage (Max.) 7500 Volts
Peak Negative Plate Voltage (Max.) 1100 Volts
Grid No. 2 Voltage (Max.} ........coiveeenn 190 Volts
Peak Negative Grid No. 1 Voltage (Max.) .. 250 Volts
Plate Dissipation (Max.)@® ...........cu0.. 28 Watts
Grid No. 2 Input (Max.) .....cevveevinnnnns 5.5 Watts
Average Cathode Current (Max.). 315 Ma
Peak Cathode Current (Max.) ........ . 1100 Ma

Grid No. 1 Circuit Resistance (Max.) ....cccovvnnnnn. . 1.0 Megohm
Bulb Temperature (at Hottest Point) (Max.) 225 °C

CHARACTERISTICS AND TYPICAL OPERATION
Plate VoItage ..o.oviiiniiinrireinieaisienstaneseesnerornosesesorascnssansnnss 175 Volts

Grid No. 2 Voltage 125 Volts
Grid No. 1 Voltage -25 Volts
Plate Current ..... .. 125 Ma
Grid No. 2 Current . 4.5 Ma
Transconductance ........... . 11,300 umhos
Amplification Factor® 3

Plate Resistance.............. . 5600 Ohms
ECLfOr Ib =1 M2 (APPIOX.) . e reeaecesesacssosnsassssssansssassesnnsonenson -54 Volts

INSTANTANEOUS PLATE KNEE VALUES
Eb=70V; Ec2=125V and Ecl =0V;
ib = 570 Ma; and ic2 = 34 Ma

NOTES:

(1) For operation in a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations; Federal Communications Commission,"’
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) In stages operating with grid leak bias, an adequate cathode bias resistor or other suit-
able means is required to protect the tube in the absence of excitation.

(3) Amplification factor with tube operating as a triode with 125 volts on the plate and Grid
No. 2, and -25 voits on Grid No. 1.



Receiving Tubes 243

Color Television Type
SYNC SEP. or VOLTAGE AMP. (T) BHF8
VIDEO AMPLIFIER (P) 10HF8

High Mu Triode and
Sharp Cutoff Pentode

Construction ............. Miniature T-6%2
Base ......ci0u.n ..Button 9 Pin, E9-1
Basing ......... ..9DX
Outline .....iiiiiiiireninniane. [ 6-3
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 2.375 In.
Maximum Overall Height ...... 2.625 In. FIN

ELECTRICAL DATA
HEATER OPERATION

10HF8 6HF8
Heater Voitage 10.5 6.3 Volts
Heater Current 450 750 Ma
Heater Warm-up Time 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeakK.......ivivieiviiinrnenissesecsesncnsasasesasananas 200 Volts
Heater Positive with Respect to Cathode

2O 100 Volts

Total DC and Peak.....uviiieieeeaeuarnenseneaesvanranssssornsnennnns 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode
Gridto Plate .....ciiuiiiiiiiiii ittt riiiieneeerareernsueneraneacnnenenns 3.5 Pf
input: gto (Tk, Pk + G3 + IS, h) 2.8 Pf
Output: pto (Tk, Pk + G3 + IS, h) 2.6 Pf
Pentode
Grid No. 1 to Plate (Max.}) ......... cesersnnns tesesessrastsestttasanenoas 0.1 Pf
Input: gl to (k+ IS 4+ g3, g2, h) 10 Pf
Output: pto(K+ 1S+ 83,82, h)ecviriririeieienennrncnennenns YR 4.2 Pf
Coupling
Triode Grid to Pentode Plate (MaxX.) ...cvveivrinrnervueenesocneensnnnnns 0.015 Pf

RATINGS (Design Maximum Rating System)
Triode Pentode

. Section Section
Plate Voltage (Max.) .............. 330 330 Volts
Grid No. 2 Supply Voltage (Max.) 330 Volts
Grid No.2Voltage .....ccoivivverienenineennnnen See Rating Chart (Gen Info. Sec.)
Plate Dissipation (Max.) .......... 1.0 5 Watts
Grid No. 2 Dissipation (Max.) .....ccvvevvvnnennns — 1.1 Watts
Positive Grid No. 1 Voltage (Max.) 0 0 Volt
Grid No. 1 Circuit Resistance
Fixed Bias (Max.) 0.5 0.25 Megohm
Self Bias (Max.) 1.0 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Triode Pentode
Section Section
Plate VOItage . vvvueiiiniinrin i renreenneonenorssensressnnns 200 200 Volts
Grid No. 2 Voltage ...... . — 125 Volts
Grid NO. 1 VOIAZE «.o.viiiiiiiiiiirieennnnenneenreseensnnen -2 — Volts
Cathode Bias Resistor .........c.cciiviiiiiiiniinrinnnannnnn — 68 Ohms
Plate Current ......ioiniiiiiiiiiiiiir i iecneniranecnann 4 25 Ma
Grid No. 2 Current .....iiiiiiinieiiiiinecnsorasnesennonne —_ 7 Ma
Transconductance ......oeivevieneirnvnurusnenrererernennnnns 4000 12,500 umhos
Amplification Factor .........ccviiiiiiiiininnnnrnrrneeennnns 70 —
Plate Resistance (APProX.) cieeviveerenerenerennresnereeennns 17,500 75,000 Ohms
Ec for Ib = 20 ua (Approx.) Cetieeererane -6 — Volts
Ecl for Ib = 100 ua (APProX.) cuiieiveureereeeneeneenransnanes —_ -9 Volts

INSTANTANEOUS PLATE KNEE CHARACTERISTICS
Eb =45V, Ec2 =125 V; and Ecl =
Ib =40 Ma (Approx.) and Ic2 =15 Ma (Approx.)
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AVERAGE PLATE CHARACTERISTICS
(Pentode Section)
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PLATE VOLTAGE

6HGH AUDIO POWER AMPLIFIER

Beam Power Pentode

Construction ............. Miniature T-5Y%,
Base .....c.ievennn ..Button 7 Pin, E7-1
Basing ... Ceeesssanrere veee IBZ
Outline ............. eretieitareesa 5-3

Maximum Dlameter PN ..0.750 In.
Maximum Seated Height ...
Maximum Overall Height .....

.2.625 In.

ELECTRICAL DATA m
HEATER OPERATION
Heater Voltage.......... bt iaeieateceenanen et rae e ateeaeaeeeeaarann, 6.3 Volts
Heater Current ............... e 450 Ma
Heater Warm-up Time() .. iiiiiiiiiiritiieiirereteesonassecesaaasnnns 14 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....veiiiniiiiiiiiiriienrinntineeeisinnnnenesneoes 200 Volts
Heater Positive with Respect to Cathode
5N 100 Volts
Total DCandPeak................................ 200 Volts
DIRECT INTERELECTRODE CAPACITANCES
[ o IR Jo TN o -1 S 0.4 Pf
Input: glto(h+ k+ g2+ g3)... 8.0 Pf
Output: pto(h + k + g2 + g3) 8.5 Pf

RATINGS (Design Maximum Rating System)
Class Al Amplifier
Plate Voltage (Max.) ...oviiiiiiiiiiiieieererenonasneeessesnnnaneesasonas 275 Volts

Grid No. 2 Voltage (Max.) 275 Volts
Plate Dissipation (Max.) 12 Watts
Grid No. 2 Dissipation (Max.) .....cevveveeiinnnn. 2 Watts
Grid No. 1 Circuit Resistance
Fixed Bias (MaX.) t.ueiintiiinrioieeeneenannrteonurannrersssesaseaansas 0.1 Megohm
Cathode Bias (MaxX.} ....coivivininnnann, 0.5 Megohm
Bulb Temperature (At Any Point) (Max.) 250°C
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CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage
Grid No. 2 Voltage
Grid No. 1 Voltage
Peak AF Grid No. 1 Voitage
Zero-Signal Plate Current

Maximum Signal Plate Current
Zero-Signal Grid No. 2 Current
Maximum Signal Grid No. 2 Current ..
Plate Resistance (Approx.)
Transconductance
Load Resistance
Maximum Signal Power Output
Total Harmonic Distortion (Approx.)

NOTE:

245
............... 180 250 Voits
180 250 Volts
-85 -12.5 Volts
8.5 12.5 Volts
29 45 Ma
30 47 Ma
3 4.5 Ma
4 7.0 Ma
58,000 52,000 Ohms
3700 4100 umhos
5500 5000 Ohms
2.0 4.5 Watts
8 8 Percent

(1) The time interval between the instant all electrode voltages are applied and the instant

a current of 1 Ma flow in the plate circuit.

Ef = 6.3, Eb and Ec2 = 250 V, Rk = 680 Ohms.

Color Television Type

VHF OSCILLATOR and MIXER

GHGB/ECF86

4HGS8, SHG8/LCF86,
THG8/PCF86, 8HG8

Medium Mu Triode and
Sharp Cutoff Pentode

everess.Miniature T-6%2
..Button 9 Pin, £9-1

Construction

2 T 1 1 IMP
Outhine ....iiivieiiiiiiininiiinnenaanas 6-2
Maximum Diameter 0.875 In.
Maximum Seated Height ... 1.937 In

Maximum Overall Height .....:2.187 In:

ELECTRICAL DATA
HEATER OPERATION

S

7THGS8/ 6HGS8/
8HGS PCF86 5HG8/LCF86 4HGS ECF86
Heater Voltage............. 8.0 7.2 5.3 4.5 6.3 Volts
Heater Current ............ 300 300 450 600 340 Ma
Heater Warm-up Time .... — — 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....ivvviiiriieieneernreennnseanistsnerosinesnnesen 200 Volts
Heater Positive with Respect to Cathode
5 N 100 Volts
Total DC and Peak....vivirivriieeiienennrnnonirrisonssssssesnonsanes 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Unshielded)
Triode Section
Grid to Plate .. ..oiiniiiiiiiiiiiiiinienieneiereinescesiarsisseninennnarns 2.0 Pf
input: g to (h + k, Pk, Pg3, IS) 2.4 Pf
Output: p to (h + k, Pk, Pg3, IS) 1.1 Pf
Pentode Section
Grid No. 1 to Plate (Max.).....oouvvinanen 0.020 Pf
Input: glto(h + k, Tk, g3, IS+ g2) .. 6.0 Pf
Output: p to (h + k, Pk, Pg3, IS + g2) 35 Pf
Grid NO. 1 to Grid NO. 2 ...iiiiiiiiireiineieneroennenetesnnsecensnaneses 1.7 Pf
Coupling
Triode Grid to Pentode Plate (Max.) ....ovveiiiirneienerocacnionsnsnaanes 0.014 Pf
Pentode Grid No. 1 to Triode Plate (MaxX.) .....vvvervrneneecnoesneannnes 0.01 Pf
Pentode Plate to Triode Plate (MaxX.) ......ocvvveretarancrcnsensnnns 0.14 Pf
Pentode Grid No. 1 to Triode Grid (MaX.) ....cciiivuiininennennnoencenns 0.01 Pf
RATINGS (Design Maximum Rating System)
Triode Pentode
Section Sect:)os |
Plate Voltage (MaX.) ...vvveiieinrerrrnrnnensocesarenasorenns 125 250 Volts
Grid No. 2 Supply Voltage (Max.) ..veeererneencienrnasaranens — 250 Volts
Grid No. 2 Voltage ..........ccoeeviivivnnns See Rating Chart (Gen. Info. Sec.)
Positive Grid No. 1 Voltage (Max.) ...coeeeeerarnanraronanons 0 0 Voit
Plate Dissipation (MaxX.) ......ccecvereeeecaensensannnns 1.9 2.2 Watts
Grid No. 2 Dissipation (Max.) . — 0.55 Watts
Cathode Current (Max.)....c.vvuireiiuiereiaronrecacentinnanonnss 16.5 20 Ma
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Grid No. 1 Circuit Resistance (Max.) .....ccccevvninnnes 0.5 — Megohm
Fixed Bias (MAX.) c.uiiiirrinrirreesrocennsoesaseencssesanns _— 0.25 Megohm
Cathode Bias (MaX.) .....ccvivinevincensnnsnnriasoscnsnnes —_ 0.5 Megohm

The spacing between the control grids and cathodes are of such a low order of magnitude

as to preclude the use of excessive voltages between these elements in commerciat tube

checkers and shorts indicating devices, patticularly where the tube is mechanically ex-
cited. The DC or peak AC voltage applied between each sections control grid and cathode
must not exceed 30 volts for the pentode or 50 volts for the triode.

CHARACTERISTICS AND TYPICAL OPERATION

Triode Pentode
Section Section
Plate VOItage ......ovuiereneinionnsnseneneensenreneenroneans 100 170 Volts
Grid No. 2 Voltage .......covvvienreereennnns - 150 Volts
Grid No. 1 Voltage ............... -3 -1.2 Voits
Plate Current ................... 14 10 Ma
Grid No. 2 Current .............. —_ 3.3 Ma
Transconductance .............. 5500 12,000 umhos
Amplitication Factor (gl to g2) .. 17 70
Plate Resistance.......cociviiiiininieniiiiiiniiencneneeann 3100 350,000 Ohms
AVERAGE PLATE CHARACTERISTICS
(Pentode Section)
30 kg TT T 1T
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1 ECy=0 VOLTS
Ef = RATED VALUE
4 Ec2* 150 VOLTS
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PLATE VOLTAGE
21HJ5, 30HJ5

Beam Power Pentode

Construction............. Compactron T-12
Base .......c000... Button 12 Pin, E12-74
i cesseseJ2FL

....12-87 T2
Maximum Diameter ............ 1.563 In.
Maximum Seated Height ....... 3,250 In.
Maximum Overali Height ...... 3.625 In.
ELECTRICAL DATA 127 DT
HEATER OPERATION
30HJ5 21HJS 6HJS
Heater Voltage... 30 21.5 6.3 Volts
Heater Current .......c.iiiiiiiniininnnnnneennansn 450 600 2250 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode '
Total DC and PeakK.....vvuvreririerereeneresersenseneonssnensnsansnsans 200 Volts
100 Volts

200 Volts
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RATINGS (Design Maximum Rating System)

Horizontal Deflection Amplifier")

Plate Voltage (boost + DC power supply) (Max.) ...ovivieerrcrnniiinnnnass 770 Volts
Grid No. 2 Voltage (Max.) . . 220 Volits

Plate Dissipation (Max.) 24 Watts
Grid No. 2 Dissipation (Max.) 6.0 Watts
Grid No. 2 Dissipation (warm up surge) (Max.)@ , ... iciiiinnnennns 12 Watts
Average Cathode Current (MaxX.)...oveveeeiirieniarennneeiiresannens . 280 Ma
Peak Cathode Current (Max.) ......... . 1000 Ma
Peak Positive Plate Voltage (Max.) . 7000 Volts
Peak Negative Plate Voltage (Max.) .c.cvevivrrncecanen 1500 Volts
Peak Negative Grid No. 1 Voitage (Max.) cene . 330 Volts
Grid No. 1 Circuit Resistance (Max.) ............ue000 e .. 1.0 Megohm
Bulb Temperature (at Hottest Point) (Max.) .......... eee 240°C

DC Grid No. 3 Voltage (MaxX.) covcverrrnrnrrrrsonsroneseinscsosasencsnnssnnes 70 Volts
CHARACTERISTICS AND TYPICAL OPERATION

Plate Voltage ........cciiiiieiininninaenss . 20 40 60 135 Volts
Grid No. 2 Voltage . 110 110 135 135 Volts
Grid No.1Voltage .......cooevvvninnnnenns ves 0 0 0 -22 Volts
Grid No. 3 Voltage .......cccovvvvinnnennnn R — — 0 Volt
Plate Current .........cieiiiinnenncnnanas oo 280®) 4000 540 80 Ma
Grid No. 2 Current .......ccivuivvininnennn oo 160®) 42 481) 5.5 Ma
Triode Amplification Factor............... e — — — 4.2
Transconductance .........ccoviuvinnnnns vee ™ — - 10,000 umhos
Plate Resistance..........cooviveiiiinnniineinn, —_ — 5000 Ohms
Grid No. 1 Voltage (Approx.) for Ib =1 Ma (Ep = 4. 5 KV) toriiinnnnnnninnn -70 Volts

NOTES:

(1) For operatingin a 525 line, 30 frame system as described in ‘‘Standards of Good Engineer-
ing Practice for Television Broadcast Stations, Federal Communications Commission,"
the duty cycle of the voltage pulse must not exceed 15% of one horizontal scanning cycle.

(2) Surge not to exceed 15 seconds duration.

(3) Instantaneous Values.

DETECTOR or DC RESTORER 6“]8
and IF/AGC AMPLIFIER

High Perveance Diode and
Sharp Cutoff Pentode

Construction ............. Miniature T-6)a
Base ....Button 9 Pin, E9-1
Basing ...

Outline .
Maximum
Maximum Seated Height ....... 1 937 In
Maximum Overall Height ......2.187 In.

ELECTRICAL DATA {13
HEATER OPERATION

LILIL!

Heater Voltage.. 6.3 Volts
Heater Current 450 Ma
Heater Warm-up Time 11 Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.....ocvvivreiiriaereieianesansrssosssssonsnnsasssanse 200 Volts
Heater Positive with Respect to Cathode

D tiiiiiiteieeeetactaeetiinasseatacascsentssonssorerorirtonttronranee 100 Volts
Total DC and Peak 200 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)™
Pentode
Gridto Plate (MaxX. ) .o.ueerrieerinnnencosesssnssnesseesossosensanssssssones 0.01

Input: gl to (h4+k+g2+g3+1S)
Output: p to (h+k+g24g3+1S)
Diode

Input: pto(h+ k) .
Output: kto(h4+Pp) ceveviiiiiiiiiaiaen vesesseseaseanes seseesasssesaerns
Coupling

Diode Plate to Pentode Piate (Max.)
Diode Plate to Grid No. 1 (Max.) .......
Diode Cathode to Pentode Plate (Max.).........ccoveeeenen
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RATINGS (Design Maximum Rating System)

Plate Voltage (Max.) .......covvivnnennnn ee ittt e et reea e ey 330 Volts
Grid No.2 Voltage ..........ccciiiiivennnnnn ..See Rating Chart (Gen. Info. Sec.)

Grid No. 2 Supply Voltage (Max.) .......... 330 Volts
Plate Dissipation (Max.) ......... e 3.2 Watts

Grid No. 2 Dissipation (Max.) ... 0.55 Watt
Positive Grid No. 1 Voltage (Max.) 0 Volt
Grid No. 1 Circuit Resistance
Cathode Bias (MaX.) t.iuiviiieiiiiiiiiiniinreionresersssensssissssnasanns 1.0 Megohm
Fixed Bias (Max.) 0.25 Megohm
Diode Current for Continuous Operation (Max S I ees 5.0 Ma
CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage .........coovivvieiiiinnnen. et eeereearanenearas ey 125 Volts
Grid No. 2 Voltage ............... e es 125 Volts
Grid No. 3 Voltage ............... 0 Volts
Cathode Resistor ................ 56 Ohms
Plate Current ................... 11.5 Ma
Grid No. 2 Current .............. 3.6 Ma
Transconductance .............. N 9300 umhos
Plate Resistance (Approx.) .......cevveuun.n e 0.2 Megohm
Grid No. 1 Voltage for Ib = 20 pa (Approx) -6 Volts
Diode Plate Voltage for Diode Current of 50 Ma @) 10 Volts
NOTES:
(1) Shieid No. 315.
(2) Test condition only.
6""(5 VHF AMPLIFIER
2HKS, 3HKS5, 4HKS
Gain Controlled Triode
Construction .............Miniature T-54
Base ...Button 7 Pin, E7-1
Basing ...iiiiiiiiiiiiiiiiiiiiieninen,
Outline . .
Maximum Diameter ............0. 750 In.
Maximum Seated Height .......1.875 In.
Maximum Overall Height ...... 2.125 In.
ELECTRICAL DATA M
HEATER OPERATION
2HKS 3HKS 4HKS 6HKS
Heater Voltage................ [ 2.3 2.9 4.0 6.3 Volts
Heater Current ....... . e 600 450 300 190 Ma
Heater Warm-up Time ............. ceene 11 11 — — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak......ocvvvrnennennnnnnnns PN 100 Volts
Heater Positive with Respect to Cathode
Total DC and Peak............. N 100 Votts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)®)
Gridto Plate ...........cccvvnennn cee 0.29 Pf
Input: gto(h+k+|S+ES) 4.4 Pf
OQutput: pto(h + k4 IS+ E.S.) .. 2.6 Pf
Heater to Cathode ...........coiiiiiinivinnnnn.. 2.5 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) .....ccvvievinennnnranss . 200 Volts
Plate Dissipation (Max.) ..... 2.3 Watts
DC Cathode Current (Max.) .. 22 Ma
Negative Grid Voltage (Max.) 50 Volts
Grid Circuit Resistance (Self Bias) (Max.) 1.0 Megohm

Control grid to cathode spacing on this type is of such low order of magnitude as to preclude
the use of voltage between these elements of more than 30 volts dc or peak ac in commercial
tube checkers and shorts indicating devices, particularly where mechanical excitation
of the tube is employed.

CHARACTERISTICS AND TYPICAL OPERATION

Class Al Amplifier

Plate Voltage ...o.ovieiiiiiininiiiieriieieinennennnnnenn 135 Volts
Grid Voltage .. . Pen -1.0 VoIt
Plate Current 12.5 Ma
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TransconduClanCe .......iuiiivierineiuiiirtistsniensoscasestressnsonaensns 15,000 umhos
Amplification Factor ........ccciiiiiiiiiiiiiieiiinrennnnn, 75
Plate Resistance (Approx.) 5000 Ohms
Ec for Gm = 150 umhos (Approx.) -5.0 Volts
Ec for Gm = 1500 umhos (Approx.) -2.6 Volts
Input Resistance (200 MHz)@ 600 Ohms
Input Capacitance (200 MHz)@ .. 9.0 Pf
Noise Figure (200 MH2)® ....... 4.2 db
NOTES:
(1) Shield No, 316.
(2) Measured under grounded plate conditions.
(3) Optimized neutralized triode RF amplifier stage, noise matched.
Color Television Type
SYNC SEPARATOR or VOLTAGE AMP. (T) 6""_8
VIDEO/IF/AGC AMPLIFIER (P)
Medium Mu Triode and
Sharp Cutoff Pentode
Construction ............. Miniature T-6%
Base Button 9 Pin, E9-1
Basing L9A
Outline ...............
Maximum Diameter ............ 0.875 In.
Maximum Seated Height ....... 1.937 In.
Maximum Overall Height ......2.187 In. '
ELECTRICAL DATA i
HEATER OPERATION
Heater Vol age . .oiieriiiniiiiiiiiitrerereneteerennenesoeearasnsssannnns 6.3 Volts
Heater Current .........oiviviiinnnnnns 600 Ma
Heater Warm-up Time 11 Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and Peak.......oviiiiiiiiiiininereneaneiniroreoeonoanaonces 200 Volts
Heater Positive with Respect to Cathode
O A 100 Volts
Total DC and PeaK...uuuuisrinienseseeneenesesrorenaeeseasenssnsaness 200 Volts

DIRECT INTERELECTRODE CAPACITANCES

Shieided Unshielded
Triode Section
GridtoPlate ......o.oiiiiiiiiiiiiiiiiiiiriiiiiiii i 2.8 2.8 Pf

Input: gto(h 4+ k + Pk, g3, 1S) 3.0 2.8 Pf
Output: pto (h + k + Pk, g3, IS) 2.4 1.6 Pf
Pentode Section
Grid No, 1 to Plate (Max.).vivieiiiiiiinnnnrnneeennnnnerens 0.025 0.03 Pf
Input: gl to (h + k, g3, IS + g2).. . 7.5 7.5 Pf
Output: pto (h + k, g3, IS + g2) 3.0 2.3 Pf
RATINGS (Design Maximum Rating Syst
Triode Pentode
Section Section
Plate Voltage (MaX.) ...cviiiirrnnrnnnnrecreeenannnnnnneas 330 330 Volts
Grid No. 2 Supply Voltage (Max.) ...vvivininnneenrnanennns 330 Volts
Grid No.2Voltage ......covvviveevenannnnn ...See Ratlng Chart (Gen Info. Sec.)
Positive Grid No. 1 Voitage (Max.) .......ccveenernnns 0 Volt
Plate Dissipation (Max.) ....cevvenn. . 2 5 2.5 Watts
Grid No. 2 Dissipation (Max.) ....ccveveen. errirteeaaaans — 0.55 watt
Grid No. 1 Circuit Resistance
Fixed Bias (MAX.) .vvvenvrnrurrnenreeenenerasnoneserncnns 1.0 — Megohm
Self BiaS (MAX.) cuvueininriereinenneneneneenenennrornnns 1.0 — Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Triode Pentode
Section Section
Plate Voltage ........c.ocieuen 125 125 Voits
Grid No. 2 Voltage — 125 Volts
Grid No. 1 Voltage -1.0 -1.0 Volit
Transconductance ........... 7000 10,000 umhos
Plate Current ................ 12.5 12.0 Ma
Grid No. 2 Current ........... — 4.5 Ma
Plate Resistance (Approx.) 5000 150,000 Ohms
Ampiification Factor .............oevuvunen 40 —
ECL for Ib =20 pa@ (APPrOX.).ueueneneenrnrnnenrsasecncnens — -7 Volts
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BHMB IF AMPLIFIER

3HM6, 4HM6

Sharp Cutoff Pentode

Construction
Base .....ii0iiiiennen.

Maximum Overall Height ......2.187 In.

ELECTRICAL DATA
HEATER OPERATION

LI

3HMeé6 4H M6 6HMS6
Heater Voltage..........oviviiiiniiennianinonenes 3.15 4.2 6.3 Volts
Heater Current ............... ee 600 450 300 Ma
Heater Warm-up Time 11 11 — Seconds
Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode
Total DC and PeaK...oeeieeeereerenenneossoresasassssssceneanesaecans 200 Volts
Heater Positive with Respect to Cathode
Total DC and Peak.....ocvvevssreseirasaroreneronesssnssssssssnssnsan 200 Volts

DIRECT INTERELECTRODE CAPACITANCES

Unshielded
0.031 Pf
8.70 Pf
2.15 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (Max.) 250 Volts
Grid No. 2 Voltage (Supply) (Max.)e.veerriierirereinatosoeroancnnnssaonns 250 Volts
Grid No. 2 Voltage ......c.cceininvieineennnnnenns See Rating Chart (Gen. Info. Sec.)
Grid No. 1 Voitage (Neg.) (MaX.) «eveueiiuiennnnrninsssnsssnnscsssnccnnns 50 Volts
Cathode Current (Max.)e..oesiiiusrineecenarvvenarnnns . R 25 Ma
Plate Dissipation (MaxX.) ......ccevneeeinccnsiracinnes 2.5 Watts
Grid NoO. 2 Dissipation (MaxX.) ....cieeiiiiereaieteiaisseansscsasccsccasnns 0.6 watt
Grid No. 1 Circuit Resistance
Cathode Bias (Max.) .....coovevenann e eteteeeaanananereererarsaeeas 1 Megohm
Fixed Bias (MAX.) ...ieuiitiitinananeanneesosesonncancsosesssnsscnnnssns 0.25 Megohm

CHARACTERISTICS AND TYPICAL OPERATION
Plate Voltage .......oeiiniiniiiiiriiiinineentoieataaaccacanasasnssnnsnns 125 Volts
Grid No. 3 .oiiiiiiiiininnnennnns ...(Tied to Cathode)
Grid No. 2 Voltage 125 Volts
Grid No. 1 Voltage . -3.0 Volts
Plate Current .............. 13 Ma
Grid No. 2 Current 3.2 Ma
Cathode Resistor ........... 56 Ohms
Plate Resistance............ 156,000 Ohms

Transconductance 15,000 umhos

6““5 Color Television Type
VHF AMPLIFIER
2HQS5, 3HQS5, 4HQ5

Sharp Cutoff Triode

............. Miniature T-5%2
Button 7 Pin, E7-1
7

Maximum Overall Height .....:2:125 In.
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ELECTRICAL DATA
HEATER OPERATION

2HQS 3HQS 4HQS 6HQ5
Heater Voltage.....cocovviiniivninecnnnes 2.4 3.0 4.2 6.3 Volts
Heater Current ......cceuvnn.. 600 450 300 200 Ma
Heater Warm-up Time 11 11 11 — Seconds

Maximum Heater-Cathode Voltage
Heater Negative with Respect to Cathode

Total DC and Peak....cuvuiveiinrernnnenetecsatacanssesnssenssssnsocenns 100 Volts
Heater Positive with Respect to Cathode
Total DC and PeakK...cevetisseierearesioossrorasnssassoaserssesssssnans 100 Volts
DIRECT INTERELECTRODE CAPACITANCES (Shielded)
GridtoPlate .....coveviirnnnnennnnsssnnennes .. 0.52 Pf
Input: gto(h+ k+ IS+ ES. . 5.0 Pf
Output: pto (h + k 4+ IS 4+ E.S.) . 35 Pt
Heaterto Cathode .......oiviiiiiiiieeieieroieierereranssssronenanonaoenns 2.5 Pf
RATINGS (Design Maximum Rating System)
Plate Voltage (MaX.) .oeerinnininriterrerecroeeresesarornsnssssesssesaenonen 200 Volts
Plate Dissipation (Max.) ..... ceen . 2.5 Watts
DC Cathode Current (Max.) .. 22 Ma
Negative Grid Voltage (Max.) 50 Volts
Grid Circuit Resistance (Self Bias) (Max.) 1.0 Megohm
CHARACTERISTICS AND TYPICAL OPERATION
Class Al Amplifier
Plate Voltage .. coiieiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiearerenescnasenonenens 135 Volts
Grid Voltage ....... -1.0 Volt
Plate Current .....coviiiiiiiiiiiiieniinainnnnes 11.5 Ma
Transconductance 15,000 umhos
Amplification Factor 78
Plate Resistance (Approx.) ........ eeerenaes 5400 Ohms
Ec for Gm == 150 umhos (ApPprox.) .......... aee -4.2 Volts
Ec for Gm = 1500 umhos (ApPpProx.) ........... -2.5 Volts
Input Resistance (200 MH2)®™  .......coivaenens 275 Ohms
Input Capacitance (200 MHZ)M ... 11.2 Pf
Noise Figure (200 MHZ)@) .. ... .iiiiiiiiiieiieiiireiireesennesenesreennes 4.7 db
NOTES:
(1) Measured under grounded plate conditions.
(2) Optimized neutralized triode RF amplifier stage, noise matched.
AVERAGE PLATE CHARACTERISTICS
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AVERAGE TRANSFER CHARACTERISTICS

100 K 100
8 R SENE T Eee RateD vaLvE T
Z ok 10 \\‘ ¥ o
& NG B
] = 4
: 3 SSESSUENR
E z Y NNE N -
: HK —_:"f 1 RN - NS ‘q‘:/b ]
¢ - % S =
SESESEsshecdls 5
1 3 AY I
3 © ~ i 3
g X N N N ~
% 100 ) ‘ =
E = X N
10 o - -2 -3 -4 -5 -6 -7
GRID VOLTAGE
Beam Power Pentode
Construction ............. Miniature T-5% 1(a) (5)r
Base ........... ...Button 7 Pin, E7-1
Basing ...ciiiiiiiiiiiiiiiiiiiiiiaee 7BZ
Outl